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LOI NOI bAU

Trong nhitng thap nién gan day, qua trinh cong nghiép hoa, d6 thi hda va
c4c hoat dong phét trién kinh t&xa hoi dién ra manh mé da lam cho van dé quan
ly tai nguyén va mdi treong ngay cang trd nén quan trong hon bao gio hét. Nhu
cau vé cong cu cong nghé va ky thuat phuc vu cho viéc quan ly tai nguyén va
modi treong cling vi thé ngay cang cao. Sy hinh thanh va phat trién cta cac cong
nghe GIS, Vién tham tir nhtng nam 1960 ctia thé ky trudc da tao mot bude ngoat
chuyén tir phwong thic quan ly, xt ly va phan tich s6 liéu tha cong trude day
sang mot phwong thitc mdi, quan ly, xt ly va phan tich di liéu trén may tinh.
Ngay nay, su phat trién vuot bac cua cdong nghé thong tin, mang may tinh va
cac cong nghé hién dai khac da tao nén tang cho cho cac cong nghé Vién thdm
va GIS duoc ting dung phd bién trén pham vi toan cau, trong hau hét cac nganh
va linh viec, hinh thitc tng dung da dang véi d6 chinh xac cta thong tin va dit

liéu ngay cang cao.

Tai liéu day hoc “GIS va Vién tham” duwoc bién soan nhadm muc dich cung
cdp cho nguedi hoc cac kién thikc co ban vé Hé théng thong tin dia 1y GIS va Vién
thdm cling nhu cdc tng dung tich hgp hai cong nghé nay trong linh viec tai
nguyén va mdi trueong. Tai liéu cling cung cdp phan thuc hanh véi cac bai tap
cu thé nham xay dung cho nguoi hoc cac ki nang st dung cac phan mém ting
dung GIS va Vién thdm dé giai quyét cdc bai toan ting dung thuec té.

Trong qua trinh bién soan tai liéu day hoc nay, tac gia da tham khao cac
gido trinh, tai liéu tai cac treong dai hoc trong nudc va nwedc ngoai, chit loc
nhiing kién thic can thiét véi thoi luong cho phép dé phu hop véi chuong
trinh dao tao nganh Quan ly Tai nguyén va Mai trueong tai Treong Dai hoc Ha
Long.

Tai liéu day hoc “GIS va Vién tham” c6 cdu tric nhu sau:

Phan I: Ly thuyét

Chuong 1: Khai quat vé Hé thong thong tin dia ly GIS

Chuong 2: C4u trtc dit liéu trong GIS
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Chuong 3: Khai quat vé vién thadm

Chuong 4: Ly thuyét phan xa pho cua cac d6i teong tie nhién

Chwong 5: Xtr ly anh vién tham

Chuong 6: Tich hop GIS va Vién tham trong quan ly tai nguyén va méi treong

Phan II: Thuc hanh: Bao gom 06 bai thire hanh, huéng dan chi tiét st dung
cac chttc ndng co ban cta phan mém ArcGIS va phan mém ENVI d€ phan tich
va xtt ly dit liéu GIS va Vién tham.

Sau mdi chwong déu c6 phan Cau héi 6n tap va bai tap, nham gitp sinh
vién nam vitng nhitng ndi dung chinh ctia titng churong va tu kiém tra kién thizc
qua viéc lam cdc bai tap.

Trong qua trinh bién soan tai liéu day hoc “GIS va vién tham”, do thoi gian
va trinh d6 c6 han nén cé thé con nhiéu thiéu sét, T6i mong nhan dwoc nhiéu
sw dong gop tir dong nghiép, ban doc va sinh vién.

Y kién déng gop g vé:

TS. Pham Quy Giang — Khoa M6i Truong, Truong Dai hoc Ha Long

Email: phamquygiang@daihochalong.edu.vn
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Tu viét tat
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CAD
CSDL
DBMS
DLTT
ESRI

GPS
GIS
HTTT
HTTTPL
LIS
MSS
NASA
NCKH
NSD
NXB
RS

TTDL
UTM

DANH MUC CHU VIET TAT

Nghia tiéng Viét

Charge Acquisition Code — Ma thong tin CA
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Geographical Information System - Hé thong thong tin dia ly
Heé thong thong tin
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Land Information System - Hé thong thong tin dat
Multispectral Scanner

National Aeronautics and Space Administration

Nghién ctru khoa hoc

Nguoi stt dung

Nha xuat ban

Remote Sensing - Vién tham

Thematic Mapper

Thong tin dia ly

Universal Transverse Mecator — Phép chiéu hinh try ngang

dong goc (Phép chiéu UTM)
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Phan L. LY THUYET

Chwong 1. KHAI QUAT VE HE THONG THONG TIN
DIA LY GIS

Chuwong nay gioi thigu qua trinh hinh thanh va phdt trién ciia Hé thong thong
tin dia ly GIS, cdc dinh nghia vé GIS, cdc thanh phian cdu thanh cua GIS va cdc chirc
nang hoat dong chinh cua mgt hé thong GIS.

1.1. GIOI THIEU VE GIS

Tt khi ra doi vao nhitng ndm 1960, Hé thong thong tin dia ly (Geographical
Information System - GIS), da tré thanh mot nganh khoa hoc phat trién nhanh
va rat dugc quan tam trong nhiéu linh vuc nghién cttu va ting dung trén toan
cau. GIS da tré thanh mot thanh t6 quan trong trong hé thong cong nghé thong
tin va vi vay da tro nén khong thé thi€u trong qua trinh lap ké hoach va ra quyét

dinh ctia cac nha quan ly [1].

Nhitng nguoi ra quyét dinh ¢ moi tang 16p (chinh tri, to chitc tw nhan, kinh
t€ ky thuat va cong nghiép) da nhan thirc duoc rd rang vé tam quan trong cua
moi quan hé gitra s6 liéu vé vi tri dia ly va cac thong tin khac, va ho dang st

dung GIS trong moi qua trinh ra quyét dinh cua minh.

Thé gidi ctia chiing ta dang khong ngting bién chuyén, theo da nhiing qua
trinh ty nhién va bi anh huéng sau sac ctia nhitng hoat dong ctia con nguoi.
Trai dat ngay cang ¢ mat do dan s cao hon va cac do thi ngay cang rong 16n
hon. Hién nay cong nghé khoa hoc ky thuat c6 anh huong 16n lao d6i véi cude
song manh mé hon bat c thoi dai nao trong lich s, va qua trinh chuyén moén
héa ciing dién ra véi tdc dd ngay cang manh mé. Giao luu gitta nhitng nguoi
trén thé gidi da va dang tro nén thuong xuyén hon va mdi c4 nhan cing cé diéu
kién don nhan du cac loai thong tin. N6i mot cach khac d6 la qua trinh toan cau
héa va theo nhiéu nha nghién cttu thi cac nguy co d6i voi cudc sdng ctia loai
nguoi clng trd nén kho co thé xac dinh dwgc hon. Hoat dong ctia con nguoi da
anh hudng dang ké dén mdi truong trai dat, dén da dang sinh hoc cta thé gidi,

va dén tai nguyén thién nhién c6 thé'la ngudn song ctia cac thé hé twong lai. Cac
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bang chiing vé nhitng nguy co ké trén ching ta cé thé nhin thay ¢ khap moi noi
trén thé gidi. Cac thanh phd dang tré nén to 16n hon, tiéu thu ngay cang nhiéu
tai nguyén hon va cac cong trinh dang tran ra cac vung trudc day con la nguyén
dang ctia ty nhién [1] .

Cac nghién ctru vé Bién do6i khi hdu da chiing minh trai dat ching ta dang
néng dan lén va sé la nguyén nhan ctua nhiéu hién tuwong ty nhién khong thé
leong trude duge. Cac dong hai lvu va khi hdu c6 thé sé thay d6i. Sinh vat song
trong cac dai dwong khong nhitng phai chiu tac dong ctua nhiét do khong khi
tang 1én ma con bi cac ngudn 6 nhiém ctia con nguwodi lam cho mai truong sdng
ngay cang 6 nhiém va bién d6i. Mac khac, muc nudc bién cé thé sé dang cao,
khong nhitng lam bién dong moi treong vung ven bién ma c6 thé lam bién mat
cac cong dong dan cu cac vung dé. Day chi la nhitng vi du rd rang vé tac dong
cta con nguoi hién nay nhung cling du dé ta thdy nguy co phia truede cé thé to
16n dén chirng nao. Loai nguoi bit budc phai ty minh rat ra nhitng bai hoc va
phai hoc that nhanh d€ quan ly phat trién bén vitng, bao dam cho s ton tai lau
dai caa chinh minh [1, 2].

Hé thong thong tin dia ly da trd thanh mét khung cong cu tong hop rat
hiéu qua nhdm quan ly cdc hoat dong ca ctia con nguoi va thién nhién boi vi nd
giup ta tong hop va phan tich moi dit liéu phtrc tap, va dua ra két qua dé tat ca
moi nguoi, t cac nha khoa hoc, nghién cttu, nha vach dinh ké hoach va cong
ching, déu c6 thé cam nhan duogc. Chung ta dang budc vao mot thoi ky tng
dung ctia cong nghé GIS cé thé td chirc va tong hop tot hon cac div liéu khoa
hoc, danh gia va dinh hudng cac bién dong theo thoi gian va khong gian, xay
dung cac md hinh, phwong phap s6 hoc va hé thdng nham tim ra cdc méi quan
hé, cac bién phap quan ly trong viéc st dung va bao vé cac ngudn tai nguyén
thién nhién gén vGi sy phat trién kinh t& - xa hoi trén toan cau.

Vi su phat trién ctia cong nghé GIS, cac nha lam chinh sach, cac nha khoa
hoc tu nhién va xa hoi, cac to chirc kinh t& doanh nghiép tw nhan va Nha nudc,
déu co thé sit dung GIS nhuw mét cong cu ky thuat dé€ giai quyét cac van dé cap
thiét cua thoi dai nhw tinh trang triét pha ring, sw xudng cap cua moi truong,

van dé do6 thi hoa, duy bao vé nhiing bién dong ctia khi hau. GIS cung cap cho
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con ngroi nhitng cong cu manh nhat dé cé thé xay dung, to chirc, xir ly va quan
ly cac dix liéu cung cap cac thong tin trg gitup cho cac chuyén gia vé GIS va cac
nha quan ly trong viéc ra cic quyét dinh dtng dan, cac giai phap hitu hiéu cho

cac van dé trén...
* Dinh nghia vé GIS

Tuy theo cac chitc nang, nhiém vu ctia mdi hé thong tin dia ly ma c6 nhiéu
dinh nghia khac nhau, tuy nhién cac khai niém vé GIS déu dua trén 3 yéu t6
quan trong la: chdt luong d6 hoa, hé thong vi tinh sd ky thuat cao va kha nang

phan tich so liéu khong gian [1]

Dinh nghia theo chtrc nang: GIS 1a mot hé thong bao gom 4 hé con: dix liéu

vao, quan tri dit liéu (quan ly va phan tich di liéu) va dit liéu ra.

GIS la tap hgp cua cac thuat toan: Trong mot hé thong tin dia ly c6 thé st
dung cac phwong phap tinh dai s6, hinh hoc tir don gian dén phtc tap. Céc
phép do dac c6 thé thuc hién véi cac phép tinh don gian nhw tinh dién tich, do
chiéu dai, tinh sai s0 trung binh dén cac phép toan giai tich cao cap trong qua

trinh x& ly phan tich s6 liéu [1].

Dinh nghia theo md hinh cau truc di liéu: gom cac cau trac di liéu dwoc

st dung trong cac hé thong khac nhau (cdu tric dang Raster va vector).

Vé mdt cong nghé: GIS 1a cong nghé thong tin d€luu tri, phéan tich va trinh
bay cac thong tin khong gian va phi khong gian. Cong nghé GIS ¢ thé coi la
mot tap hop hoan chinh cac phuwong phéap va cac phuong tién nham st dung va

lwu trix cac d6i tuwong [3].

GIS la hé thong tro gitup ra quyét dinh: GIS c6 thé coi 1a mot hé thong tro
giup viéc ra quyét dinh, c6 thé tich hop cac sd liéu khong gian trong méot co ché
thong nhat. GIS duoc st dung d€ cung cap thong tin nhanh hon va hiéu qua
hon cho cac nha hoach dinh chinh sach. Cac co quan chinh pha dung GIS trong
quan ly cac nguon tai nguyén thién nhién, trong cac hoat dong quy hoach, mo

hinh hod va quan trac.
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Dinh nghia tong quat theo BURROUGHT, 1986 [5] "GIS nhu la mét tap hop cac
cong cu cho viéc thu nhap, lvu trik, thé hién va chuyén déi cac dit liéu mang
tinh chat khong gian ttt thé gidi thuc d€ giai quyét cac bai toan tng dung phuc

vu cac muc dich cu

thé" ( Hinh 1.1) | GIS This tuong hy
' T | imginhea
GIS duwoc coi e

R

la mot cong cu dé

tong hop cac div
liéu khong gian da Nguas sl dung
thu nhan theo cac Ket qud

ti 16, khoang thoi

Thé gidi thue

Hinh 1.1. So d6 khdi niém vé mot hé thong TTDL
gian khac nhau va

trong cac khuon dang dit liéu khac nhau.

Trong Hinh 1.2, hé thong thong tin khong gian (CAD) phan 16n chi chu y
dén viéc trinh bay va hién thi cadc d liéu hinh hga ma it quan tam dén tinh chat
thudc tinh ctia cac dir liéu. Mot CAD c6 thé la mot thanh phan quan trong ctia
GIS nhung ban than mot phan mém d6 hoa khong thé giai quyét dugc tat ca
nhiing yéu cau va két qua trong doi nhu doi véi mot hé thong GIS. Vi vay mot
phan mém d6 hoa chi c6 thé la mot nén tang tot d€ phat trién GIS. GIS c6 nhiéu
diém chung véi CAD, c6 thé dung dé€ thiét k€, vé nhiéu vat thé, do6i twong ki
thuat trong mot pham vi rong. Ca GIS va CAD déu can thiét kha nang thé hién
cac thuc thé' lién quan trong mot hé thong quan tric, thé hién céac thudc tinh phi
khong gian va cac mdi quan hé khong gian. Khéi lwong 16n va su khéac biét cua
cac dit liéu dau vao va cac nét dac trung riéng biét cua cac phép phan tich dix
liéu ctia hé GIS la sy khéc biét véi hé CAD. Diéu nay co6 thé lam cho mot phan

mém ctua CAD tro thanh khong thich hop véi mot GIS va nguoc lai.

Mot hé GIS khong chi don thuan 1a mot hé thong may tinh chuyén lam ban
d6 mdc duno co thé tao ra ban do6 vdi cac ti 1€ khac nhau, trong cac hé quy chiéu
khac nhau va v6i hé thong ky hiéu khac nhau. GIS la cong cu d€ phan tich dit
liéu. Uu di€m 16n ctia GIS 1a gitip chting ta xac dinh dwgc cdc mdi quan hé khong

gian gitta cac d6i twgng dia ly. GIS khong coi lvu trit mét ban d6 hoan chinh
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hodc lvu trir anh hay khung nhin dac biét la chinh ma chu yé&u GIS luu trir cac
s0 liéu giup chung ta co thé tao ra cac khung nhin va vé ching theo muc dich
mong mudn. Boi vay can phai phan biét GIS la mdt hé thong thong tin khong
gian ddc biét (Hinh 1.3). Hé thong thong tin dat (LIS) thuc chat la mot GIS hoat

dong 6 tam vi mo nghién cttu cac linh vic quan ly va st dung cac thong tin tai

nguyeén dat [1].

Hé thong thong
tin phi khong gian

Heé quan tri
thong tin

Cac Heé thong
Thong tin

/\

Céc HT thong tin
khong gian

/\

Céac HTTT khac
CAD.CAM

HTTT cac ngudn
tai nguyén

Hinh 1.2. Phin loai cdc Hé thong thong tin

CHIEN LUGC QUANLY GIAM SAT
TONG THE PIEU HANH THUC HIEN

TAM
VIMG: HE THONG
(Quéc gia, viDU TAINGUYEN MOI TRUGNG
Ving) ’

GIS

Piéu tra Ri'ng

Quy hoach Vung

) HE THONG
" VIDU TG CHUC QUANLY

TAM
VIMO LIS
(Khu dat, Piing ky DAt dai
Khu vu'c) Pinh gid Bat ddng sin

Hinh 1.3. Phin biét hé thong thong tin dia Lij va hé thong thong tin dit
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1.2. LICH SU PHAT TRIEN CUA GIS
1.2.1. Cong nghé ban d6 véi may tinh

Ban do6 gidy duoc coi la mot hé thong thong tin khong gian ¢6 tir 2000 nam
trede dugce trinh bay dudi hinh thic so hoa. Ban dau ban d6 dwoc st dung dé
dién ta nhiing vi tri xa x6i d€ tro gitp nguoi ta dinh hudng trong khéng gian
va phuc vu cho muc dich quan sy. Bén thé ky 18, nhu cau vé quan ly bién gidi,
lanh thé trd nén cdp bach thi cac qudc gia bat dau cong viée vé ban d6 mot cach
c6 hé thong. Van dé di liéu ban d6 da mang tinh toan cau, phuwong phap lap
ban do6 va cdc phuong phap tinh toan toa do ra doi lam cho viéc thanh 1ap ban
d6 ngay mot khoa hoc hon va cé hé thong. Su hoan thién khoa hoc ban d6 kéo
theo sy phat trién cua mot loat cac nganh khoa hoc khac 6 lién quan dén cac
dwr liéu khong gian nhu: dia chat, dia mao, sinh thai hoc, ruong dat, giao thong,

mdi treong, v.v. ma nguoi ta goi la cadc ban d6 chuyén dung hay cac16p ban do [6].

Theo ESRI (2020) [7], viéc ap dung may tinh vao nganh ban d6 bat dau tir
nhting nam 1960 tuy nhién thoi bay gio nd chi han ch€ trong cong viéc tro giup
vé va in ban d6. DB6i vdi nganh ban d6 truyén thong, mdy tinh khong thay doi
phuong phép luu tre thong tin trong ban do6.

T nam 1970, cdng nghé san xudt ban d6 trén may tinh da rat pho bién va

nguoi ta da tong két nhiing wu viét ctia viéc str dung may tinh nhu sau:
1. Cac ban d6 duoc vé nhanh chong;
2. Gi4 thanh ban d6 ré hon nhiéu;
3. C6 thé xay dung ban d6 theo yéu cau ddc biét ctia ngwoi st dung;
4. Giai quyét cho nhitng noi thiéu chuyén gia va can bd ki thuat vé ban do;

5. Dit liéu duoc Ivu trong dang s6 dé dang xay dung duoc ban d6 maéi va

cap nhat thong tin;
6. Cho phép cac thi nghiém cé thé trinh bay minh hoa bang hinh anh, d6 hoa;

7. Phén tich di liéu dwgc 6 ca dang thong ké va ban do;
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8. Han ché su luu trit ban do gidy va giam anh hudng thay doi vé chat

lwong dir liéu sinh ra do d9 co gian cta gidy vé;

9. Tao ra dugc nhitng ban d6 rat kho vé béng tay nhu ban do6 3 chiéu, lap

thé v.v.
10. C6 kha nang ra soat lai toan bo qua trinh thanh 1ap ban do.

Cung thoi gian d9, cac thit nghiém st dung may tinh trong cong tac ban
d6 da céd nhitng budc tién rod rét vi xuat hién xu huwdng str dung cong nghé thong

tin dé€ xw ly dix liéu ban do.
1.2.2. Cac ngudn dir liéu dau vao cho GIS

Sy phat trién ctia may vi tinh va viéc 4p dung may tinh vao cdng tac xay
dung ban d6 va xtt 1y c4c thong tin khong gian da dan dén sy ra doi ctia cac Hé
thong thong tin dia ly (GIS) d€ thu nhan va x ly cac dit liéu khong gian tue

nhiéu nguon dir liéu khac nhau (Hinh 1.4).

Nguodn dit liéu vao cuia HTTTDL réat da dang cht yéu ¢ hai loai dit liéu
chinh la di liéu khong gian va dit liéu thudc tinh. Cac dit liéu khong gian ma
GIS ¢6 thé thu nhan bao gom cac ban do gidy co gia tri st dung cao. Day la
nhting ban d6 dwgc vé va in tir may vi tinh chira cac thong tin dap Gng duoc
cac yéu cau vé chuyén mon, co sé phap ly va thoi gian phan anh thong tin. Cac
s6 lieu do dac bang cac phuong phép trac dia mat dat nhuw do géc va khoang
cach béng may kinh vi dién tt, toan dac dién tt cd thé duoc cung cap truc tiép
hay gian tiép cho hé thong dé thanh 1ap nén cac ban d6 co so voi ti 1€ 1én. Nguon
anh chup tlr may bay (phép quang trac) bang cac may chup anh dac biét c thé
nhap truc tiép vao cac phan mém GIS bang cac cong cu quang trac hién dai. Do
chinh xac ctia phwong phéap phu thudc vao ty 1é anh va tam bay ctia mdy bay.
Mot anh chup 6 ti 1€ 1:10.000 thi do chinh xac ctia dix liéu véc to trén anh la 3 -

20 cm.

Heé thong dinh vi toan cau (GPS) cung cap dit liéu tric dia vé tinh rat hiéu
qua trong viéc thanh 1ap hé thong mdc do dac ¢ cac cap toan cau, qudc gia va
co s&. GPS 1a hé théng do dac bang vé tinh bao gdm mdt chtim 24 vé tinh quay
quanh Trai d&t & do cao hon 20.000 km. Cac vé tinh GPS cung phat song tin hiéu
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chinh xac dén may thu GPS véi cac ma thong tin P (Precision code) va CA
(Charge Acquisition code). Co 2 loai may thu la GPS quan sy va GPS dan su.
Ma P phtic tap hon ma CA nén chi ¢6 may thu GPS quan su méi nhan biét duoc
vOi do chinh xac khoang 1m. May thu GPS dan su nhan biét duoc ma CA voi
dd chinh xac ttr 15m — 100m. Mdy thu GPS hién thi vi tri béng chir va s6 ctia ludi
toa do chon truedc. Cac ludi toa dd thwong duwoc stt dung la UTM va kinh vi do.
Khi st dung GPS ta c6 dit liéu véc to 2D hay 3D. Cac dix liéu dwa trén Heé toa
d6 tam Trai dat WGS-84. Cac sd liéu GPS duoc GIS st dung dé kiém soat toa d¢

xac dinh vi tri chinh xac cta cac déi twong dia ly trong hé thong [8].

Ngay nay dit liéu Vién thdm (Remote Sensing - RS) da trd thanh ngudn
cung cap thong tin dau vao hién dai, kip thoi va chinh xac cho GIS. Cé thé ndi
cong nghé Vién thdm da gitip cho GIS ngay cang hoan thién hon. Dit liéu vién
tham 1a cac dit liéu thu thap duoc tir xa bang cac thiét bi cdm bién trén may bay
hay vé tinh. Cac dit liéu nay dac trung cho cac vung rong 1én dwoc do dac va
phén tich, khong bi anh hieong boi cac ving 1an can. Anh vién tham cho ching
ta c6 thé quan sat va cap nhat cac thong tin vé Trai dat thuong xuyén va hiéu
qua nhat. Mot s anh vé tinh dang duoc str dung rong rai trén thé gidi hién nay
la anh ttr vé tinh LANDSAT (USA) dugc phéng 1én qui dao nam 1972, Spot
(Phap) dwoc phéng ndm 1986, Terra (Nhat Ban) phéng ndm 1995. Vién thdm
cho chung ta biic tranh rd nét nhung roi rac vé cac hién tuwong trén Trai dat
nhung GIS lai c6 kha nang phan tich chi tiét va lién két cac bic tranh d6 tro
thanh hé thong. Vi cong nghé giai doan anh bang mat hay xt ly anh s8 bang
mdy tinh qua k§y thuat phan 16p (nhan dang mau) cé thé nhan biét duoc cac déi
tuong trén anh. Nhitng ky thuat ctia vién tham di d6i véi kha nidng phan tich
cac ban do, su tao ra nhitng mo hinh thong ke, vé cac ban d6, HTTDL tao ra
btic tranh tong thé chat ché, khdong don diéu roi rac vé cac d6i tuwong nghién
ctu. Pong thoi quyét dinh cia HTTDL la cong cu manh dé€ vuot qua nhitng van
dé dia ly va moi treong. Ngay nay cong nghé 3S (GPS, RS va GIS) da gitup kho
tang kién thirc khoa hoc hi€u biét vé hé thong Trai dat ngay cang phong phu va
gia tri hon [1].
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GIS ciing thu nhéan cac s6 liéu thudc tinh la cac thong tin dac trung di kem
vGi cac di liéu khong gian cua cac doi twong trén ban d6 hay trén anh. Day la
cac dir liéu & dang van ban hodc cac s6 liéu thong ké thu duogc trong cong tac
diéu tra da ngoai, hodc la cac s6 liéu phan tich trong phong thi nghiém v v. duoc
leu trir dwdi dang cac tép tin dang chit hodc dang s6 ¢ thé nhap truc ti€p hodc

gian tiép vao hé thong GIS.

- Bin dé gidy chat lugng cao
- Cdc thi€t ké'dd hoa mdy tinh ———»
- S6'liéu do dac trac dia >/
- Trdc dia anh (anh chup tit mdy bay) —» |
- Cdc files dif liéu dang s6/chl —— >\
- Dt liéu dinh vi toan ciu > \
- Dt liéu vién tham >

Hinh 1.4. Nguon dii liéu vdo ciia mét hé GIS

Con nguoi nhan thitc va quan tam nhiéu téi bao vé tai nguyén thién nhién
mdi treong GIS cling dwgc st dung dé€ danh gia cac sy ¢d mdi treong. Cac co
quan chinh phu va dia phuong phai d6i ph6 nhanh chéng véi thién tai, cac rui
ro trong cong nghiép va cac su c6 mdi treong. Thong tin dia ly 1a nhing thong
tin quan trong d€ dua ra nhiing quyét dinh mot cach nhanh chéng. Cac phan
tich GIS phu thudc vao chét luwgng, gia tri va tinh twong thich cta cac di liéu
dia ly dang so [1].

Cac van dé nghién cttu ap dung ngay cang phtic tap doi hoi phai t6 chike xtr
li va thao tac dit liéu thich hop nhiéu ching loai d@ liéu ¢ hiéu qua kinh t€ cao.

Su phat trién vé kinh t€ doi héi can phai c6 nhitng hé thong théng tin du
manh d€ gitup con nguoi c6 nhitng quyét dinh vé sach luogc chién lugc phat trién

phu hop tao diéu kién ha gia thanh san pham ma san xuat cé hiéu qua hon [1].
1.3. CAC THANH PHAN CUA Hf THONG GIS

GIS doi hoi su cung cdp mot tap hop cac cong cu va phwong phap dé nguoi
st dung c6 thé t8 chirc thao tac va biéu dién dit liéu dia ly cho linh vuc ap dung
riéng cua minh. Ky thuat la phan cing va phan mém ctia cong nghé. Cong nghé
bao gom co so khoa hoc va ky thuat dé€ thé hién cac nguon dit liéu khac nhau.

Vi vay cac thanh phan co ban dé€ tao nén mot hé GIS bao gom cac thiét bi tin hoc
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(phan cting ctia hé théng), chwong trinh quan tri di liéu (phan mém cta hé
thong), nguon nhan luwc st dung hé thong, nguén dit liéu va phuong phap st
dung hé thong [1].
1.3.1. Phén citng (hardware)

Cac thanh phan ctng thong thuong cua mot Hé thong thong tin dia ly
thong thuong duwoc thé hién trong hinh 1.5.

Digitising table ‘

A
(o)
=1

Optical and magnetic offline storage

Hinh 1.5. Cdc thanh phin phin ciing cia GIS

Phan cting cua mot hé GIS gobm mdy vi tinh, cdu hinh va mang cong viéc
cta may tinh,cac thiét bi ngoai vi nhap xuat di liéu va luu triv dit liéu.Cac may
tinh c6 thé lam viéc ddc 1ap hoac c6 thé duoc ddt vao mot mang lién két. Cac
thiét bi nhap dit liéu nhu ban sd hda hodc may quét dung dé chon loc cac déc
tinh dia ly tr mot ban d6 hay anh ngu6n vao hé thong may tinh dudéi dang di

liéu sO vecto hay ma tran dang ludi [4].

Bo phan diéu khién trung tam (CPU) duoc ndi véi bd phan luu tri
(diskdrive) lam nhiém vu lwu tr&t di liéu va chuong trinh may tinh. Cac thiét bi
ngoai vi khac nhuw may in , may vé (plotter) thwong dwgc dung dé trinh bay,
hién thi va in cac dx liéu két qua da duoc xw ly. Cac 6 dia DVD, CD, modem
dwoc st dung dong thoi trong viéc luu triv cac dir liéu dau vao va ra cua hé
thong hay doéng vai tro chuyén di liéu gitra cac hé thong thong tin voi nhau.
Nguoi st dung co6 thé thé hién d liéu nhu ban d6 trén man hinh tir may tinh

va cac thiét bi ngoai vi nhu may quét, may in.
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1.3.2. Phan mém (software).

Phan mém GIS la cac chwong trinh may tinh ¢é kha nang luu trt va quan

tri cac di liéu dia ly gom nam phu hé ky thuat (subsystem) chu yéu sau:

- Nhap dit lieu;

- Luu trit dit liéu va quan ly dix liéy;
- Chuyén déi dit liéu;

- Hién thi dix liéu va bao cao két qua.

- Giao dién vdi nguoi dung.

Nhiép di
liéu

Yéu cau hoi CSDL dia ly

- / \

Hién thi két Chuyén

qua, lap bao cao | dbi dit liéu

Hinh 1.6. Cdc chiic nang chinh ciia mot hé

quan tri dir liéu dia ly

anh, bang tt, dia cing.

Chttc nang nhap dit liéu

thanh phan nhap di liéu bao
gom tat ca cac tdc vu lién quan
dén chuyén doi dix liéu thu
thap duoc & khuon dang ban
d6 c6 san, s6 liéu thuc dia, cac
bo phan thu cam tng (bao
gom anh hang khong, anh vii
tru va cadc cach thu thap d
liéu gian tiép khac) thanh
dang s6. C6 rat nhiéu cong cu
may tinh khac nhau d€ thuc
hién cong viéc nay: Ban phim,

ban s6 hoa, tép text, may quét

Chtrc ndng nhdp d@ liéu c6 cac thanh phan thé hién theo so d6 Hinh 1.7

Nhép d@ liéu va chinh stta dit liéu 1a cac thao tac rat can thiét dé xay dung mot

co so dit liéu dia ly.
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Bén do gidy S6 liéu do dac Anh vién thdm Vin ban, tai liéu

T T~ J

S6 hoa trén may tinh Ban sb hda File dix liéu Giai doan anh File dir liéu

ol

NHAP DU LIEU

Ban @0 so

A

Hinh 1.7. So d6 cdu triic ciia chiic ning nhdp dit liéu

Luu trit dix liéu va quan ly dix liéu

)

Dit liéu vao

CO SO DU LIEU CHUNG

CO SODU LIEUPIA LY
Vi tr{

b

Khéng gian — Thuoc tinh

Hé thong Quan ly

Hién thi dit liéu Chuyén d6i dit lieu

Hinh 1.8. Cdu triic cia mét co sé dir liéu dia lj

La chtrc nang hoat dong quan trong nhat cia mot phan mém GIS (hinh
1.8). Dix liéu vdi cac tinh chat nhuw vi tri, cac lién két (quan hé khong gian) va cac
thudc tinh cta cac nguyeén td dia ly nhu diém, duong, vung dai dién cho cac
thyee thé trén bé mdt qua dat dwoc cac chuong trinh may tinh td chire co so dv
liéu theo Hé thdng quan tri dit liéu (DBMS) [9]. Cau truc va phuong phap to
chttc dix liéu s€ dugc trinh bay kj hon ¢ Chwong 2.
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Chtc nang thé

hién suw trao ddi, Chuyén ddi Dit liéu
chuyén déi dit lidu ctia BT e
W w A Duy tri Bdo dung Ditliéu St dung & Phin tich Ditliéu
phan mém = mot
HTTTDL rat phong \ /
7 . 7/ 4 Ké’t uﬁ
phu giap cho NSD cé d

thé duy tri bao dudng . L R,
o N Hinh 1.9. Chikc nang chuyén doi dir liéu

va cap nhat cac dix liéu

da c6 sdn hodc cd thé nhap xuét dit liéu v6i mot hay nhiéu phan mém tin hoc
khac dong thoi gitp cho kha nang phan tich cac dit liéu dwoc thuc hién linh

hoat va chinh xac hon.

Trinh bay & Viét bao cao

— T

Thé hién tam thoi In vé két qua Ghi lai trén bang dia ttr
/ | |
Ban do Bang biéu, Hinh vé Hinh hoa

Hinh 1.10. Chiic ndng trinh bay két qua

Chtic ndng trinh bay két qua dwoc coi la sy hién thi dit liéu va cac két qua
phan tich dén nguoi st dung. thong tin sau cac chirc nang nhap, chinh ly va
phan tich cac dang dit liéu. Hinh 1.10 cho thay két qua cé thé trinh bay véi nhiéu
hinh thic nhw thé hién tam thoi trén man hinh may tinh, in vé két qua dudi
dang bang, biéu, ban d6 hodc ghi lai trén bang, dia t, phim v.v. [1].

Cac san phdm phan mém

Trén thi treong thé gidi hién nay c6 cac phan mém GIS ¢6 kha nang dap
ung voéi rat nhiéu ting dung khac nhau. Mot s6 phan mém c6 thé tai duoc tham
chi mién phi tir internet. Nguoi lya chon phan mém can hiéu rd dwgc kha nang
dap tng cua phan mém ma minh lwa chon trén co sé bon chitc ndng co ban:
nhdp d@ liéu, chinh ly di liéu, phan tich d@ liéu va biéu thi két qua. Céc cong

ty cung cap phan mém GIS chinh trén thé gidi hién nay la ESRI, Intergraph,
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Landmark Graphic va Mapinfo. Cac phan mém c6 thé dugc st dung trén cac hé
diéu hanh Unix, Machintosh va cac thé hé diéu hanh Window [7].

Cac san phdm phan mém cho cac ban do6 so: Ddi tuwong ctia cac phan mém
nay la sO hoa ban d6, dung d€ quan ly cac ban do so, stta chita, cap nhat cac
thong tin trén ban d6, xuat ban ban d6 (MicroStation, AutoCAD).

Cac san pham quan tri ban d6: Cac san pham nay clng cé cac chirc nang
cap nhat thong tin ban d6, ngoai ra thém chirc nang quan tri cac thong tin ban
d6 va thong tin thudc tinh cta ban d6. Ching c6 kha nang lién két di liéu ban
d6 voi cac dix liéu phi khong gian. Cac chiic ndng chu yéu la thiét 1ap ban d6
thong ké theo cac thudc tinh, hién thi va in an (MapInfo, ArcGIS).

Cac san pham phan mém quan tri va phan tich khong gian: Cac san pham
nay la murc phat trién cao hon, ngoai cac chirc nang quan tri, cp nhat thong tin,
két ndi dit liéu thudc tinh, cac phan mém nay con ¢ thém cac chitc nang phan
tich dit liéu khong gian. Cac phép phan tich khong gian co ban da tro thanh mac
nhién trong cac phan mém nay. Cac san phdm phan mém nay cé thé ké dén
ArcGIS, ILWIS, MGE, Geomedia Professional [6].

1.3.3. Dit liéu GIS

Dt liéu dugc coi la thanh phan quan trong nhéat trong mot hé GIS. Dix liéu
trong GIS bao gdm cac dit liéu khong gian va di liéu thudc tinh. Hé GIS sé két
hop dit liéu khong gian vdi cdc ngudn dir liéu khac, tham chi c6 thé st dung

DBMS d€'t6 chttc luu trit va quan ly di ligu.
Cac tac vu lién quan dén dir liéu la:

Thu thap di liéu: Cac dit liéu duoc thu nhan vao mot hé GIS ¢6 thé tu
nhiéu ngudn khac nhau nhuw tir hé thdng quan trac mdi truong, hodc tir cac co
s& dit liéu da c6 san. Céc dix liéu khong gian c6 chita cac thude tinh nhw cac di
liéu tho, s6 liéu thi nghiém hodc cac chi s phai dwgc chuyén d6i sang dang di
liéu vao cuia GIS. Céc dix liéu khong gian ban dau ciing 6 dang nhw ban do giay,
cac file dit liéu dang anh may bay hay anh vién tham... Ngoai ra cac dix liéu dia

ly khac nhuw ti 1€ ban d6 (anh) phép chiéu, vi tri dia ly, ndm thu thap di liéu va
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kha nang thuc hién cling phai duoc xac dinh va chuan hdéa dé€ duwa vao hé thong
[1, 4].

Nhéap d@ liéu: Day la giai doan thyc hién cac thao tac nhw trat dix liéu s6
héa, quét, hodc nhap dir liéu tix ban phim. Qua trinh lwa chon cac dit liéu d€ nhap
vao hé thdng gan lién vdi sy tro gitp ctia cac thiét bi ngoai vi nhu ban sd hda may
quét... va doi hai thoi gian va nhan cong ky thuat. Viéc nhap dit liéu ttr co so dix
liéu khac cling doi hoi phai dinh dang lai (reformat) khuén dang dit liéu. Nhitng
dwr liéu dia ly thwong la di liéu kho dinh dang nhat. Sy chuyén do6i khuén dang
dtr liéu la yéu cau dé co thé lam viéc dugc véi cac dit liéu GIS va phai duoc dat
ra trong quy trinh nhap di liéu d6i véi can bo ky thuat.

Cac thao tac chinh ly va thé hién d liéu cho phép théng bao cac di liéu
khong gian véi bat ky mot hay t6 hop cac thudc tinh di kem dwéi dang ban do
va bang thudc tinh. Phan tich di liéu GIS doi hoi chwong trinh mdy tinh thuc
hién cac thao tac nhu tinh toan dién tich, khoang cach, phép dém, chong xép
khong gian, thong ké khong gian hodc cac hoat dong logic... Kha nang va su
linh hoat ctia mot hé GIS c6 thé chitng minh qua qua trinh phan tich di liéu [3].
Thiét k€', xay dung chinh xdc mot co so dir liéu sé dap ting duoc cac yéu cau

cta ngroi st dung va tranh duoc nhitng gia thuyét sai léch.

MO0 hinh héa cac di liéu khong gian cling 1a mét chitc nang rat quan trong.
Mot hé GIS c6 thé chira md hinh phuong phéap s6 hodc ¢ thé 1a mot moi treong
mady tinh doc lap. Khi st dung mot hé thong riéng biét d€ mo hinh hoa cac két
qua dua vao hé thong GIS can phai duoc thao luan va duoc luu gitt nhw mot
phan ctia co s6 dit liéu cho cac muc dich phan tich khac [1,2,3].
1.3.4. Nguoi st dung

Cac yéu td vé ky thuat (phan cting, phan mém va co sé d@ liéu) ctia mot
hé thong thong tin dia ly sé khong c6 hiéu qua néu nhu thiéu kj nang st dung
cta con nguoi, khong dwoc van dung vao mot hoan canh thich hop va c6 chinh
sach phat trién cua Nha nuée.

Ngudn nhan lyc d€ van hanh mot hé GIS bao gom cac can by van hanh,

can bo k¥ thuat chuyén moén va cac nha quan ly.
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Con ngu i

Hinh 1.11. Quan hé giita cdc thanh phin cia GIS (nguén: ESRI, 2012)

Can b van hanh la nhitng d6 hoa vién thiét k€ trinh bay ban d6 theo cac
tiéu chuan va quy pham vé hé thong ky hiéu va ban d6, cac can by thu nhan d
liéu c6 nhiém vu bién doi dit liéu ban do gidy sang dang s6 cho mot hé GIS. Can
bo ky thuat bao gom cac nha phan tich thong tin (information analyst) giai quyét
cac van dé dac biét va dap tng cac yéu cau thong tin cho nguoi st dung.Can bo
quan ly hé thong c6 trach nhiém bao tri hoat dong cua hé thong (phan cting,
phan mém). Lap trinh vién la nhitng nguoi st dung nhiing ngdn ngt may tinh
dé€ dua cac van dé chuyén mon da dugce chudn bi boi phan tich vién trd thanh
cac chuwong trinh. Nguoi quan ly dir li€u trg gitp cho cac phan tich vién, lap
trinh vién va nguoi st dung truc tiép to chitc cac dac tinh dia ly thanh cac 16p
(layer), xac minh ngudn di liéu, gan ma cho cac dit liéu phi khong gian va giai

trinh thong tin vé ndi dung cua co so dit liéu [4].

Nha quan ly c6 nhiém vu t0 chiic va diéu hanh thwong xuyén su thuc hién
mot dy an GIS va quan ly viéc san xuat cac két qua thong tin (output data) theo
cac yéu cau cua to chirc, san pham thong tin dau ra phai dap tng duwoc cac yéu

cau chuyén mon va phai duoc chap nhan.
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Thong tin cho quan ly Muc dich va yéu cau cta cdng tac quan ly
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Hinh 1.12. So d6 phéi hop giita cong tic quin Ij va cong nghé GIS

GIS Tap hop di liéu

\ 4

1.3.5. Phuwong phap

GIS la mot loai hé thong thong tin dac biét nén tuy titng muc dich va hoan
canh tng dung cu thé ma lwa chon va thiét ké hé thong cho pht hgp. Mudn mot
hé GIS hoat dong c6 hiéu qua doi hoi phai cé su phoi hop tot gitta cac nha quan
ly, khoa hoc chuyén mon va cac ky su thiét ké€ xay dung hé thong. Xay dung
mot hé GIS don gian hay hién dai 1a tuy thudc vao hoan canh cu thé cia muc
dich va yéu cau cung cdp thong tin cho cac linh vuc chuyén mén. Mot du an
GIS chi thanh cong khi n6é duoc quan ly t6t va nguoi st dung hé thong phai cd
k¥ nang t6t, nghia la phai c6 su phoi hop tot gitta cong tac quan ly va cong nghé GIS.

1.4. CAC CHUC NANG CUA GIS

Mot hé thong GIS phai dam bao dwgc 6 chitc nang co ban sau: Thu thap
d@ liéu, luu trik dt liéu, truy van (tim kiém) d@ liéu, phan tich di liéu, hién thi
dt liéu va xuat dw liéu.

- Thu thap dit liéu (Data Collection): D 1liéu mo ta cac d6i twong dia ly
duoc luu trit trong co so dit liéu dia ly. Co sé dit liéu dia ly la mot thanh phan
6 chi phi xay dung cao va ton tai trong mot thoi gian dai cing véi hé thong, vi
vay viéc thu thap dir liéu la mot van dé hét stec quan trong. Lam thé nao dé€ ldy
dtr liéu chi ton tai trén dang gidy vao co sé dit liéu? Dit liéu nay 6 dang s6 nhung
khong thé st dung duoc, vay né ¢ dinh dang nao? Mot hé thong thong tin dia
ly phai cung cap cac phuwong phap dé€ nhap di liéu dia ly (toa do) va dix liéu
dang bang (thudc tinh). Hé thong cang cé nhiéu phuwong phap nhap da liéu thi

cang mém déo va linh hoat.



GIS VA VIEN THAM =~

- Luu trt dix liéu (Data Storage): Viéc luwu trix dit liéu trong GIS dwoc thuc
hién st dung hai m6 hinh dir liéu co ban 1a vector va raster. Mot hé thong thong
tin dia ly can phai c¢6 kha nang lwu tri ca hai dinh dang d@ liéu nay. Trong mo
hinh d@ liéu vector, d6i tuwong dia ly dwoc biéu dién tuwong tw nhw cach chiing
biéu dién trén ban d6 (béng cac doi twong diém, duwong va vung). Mot hé toa do
X,y duoc st dung dé€ xac dinh vi tri cta cac ddi twong nay trong thé gidi thuc.
Mo hinh dit liéu raster biéu dién cac d6i twong béng cach st dung mot ludi bao
gom nhiéu 6. Mttc d6 chi tiét cua d6i twgng phu thudc vao kich thuwdce cua cac 6
trong ludi. Dinh dang di liéu raster rat phu hgp cho cac bai toan phan tich
khong gian cting nhu viéc lwu cac di liéu dang anh. Dit liéu dang raster khong
thich hop cho cac ttng dung nhu quan ly thtta dat vi ranh gidi ctia cac d6i twong
can phai dugc phan biét ro rang [1].

- Truy van dir liéu (Data Query): Mot hé thdng GIS phai ¢6 cac cong cu dé
tim ra cac doi cu thé dua trén vi tri dia ly hodc thudc tinh cta nd. Cac truy van,
thuwong duoc tao ra béi cac cau lénh hodc biéu thire logic, sé duoc st dung dé
chon ra cac déi tuwgng trén ban d6 va cac ban ghi ctua chiing trong co s dir liéu.
Mot truy van ctia mot hé thong GIS thong thuong sé tra 1oi cau hoi: Cai gi? O
dau? Trong kiéu truy van nay, nguoi st dung biét d8i tuwong nam & vi tri nao va
mudn biét cac thudc tinh cta né. Diéu nay c6 thé duoc thuc hién trong hé thong
GIS boi vi d6i tuong dia ly dugc thé hién trén ban d6 sé co lién két voi thong tin
thudc tinh ctia né luu trong co sd dir liéu. Mot kiéu truy van khac cua GIS 1a tim
cac vi trf thoa man mot s6 tinh chdt nao dé. Trong treong hop nay, nguoi st dung
biét rd cac tinh chat quan trong va mudn tim xem nhing ddi tuong nao c6 thudc
tinh do.

- Phan tich d@ liéu (Data Analysis): Phan tich dia ly thwong lién quan dén
nhiéu tap dit liéu khac nhau va yéu cau mét qua trinh nhiéu bude d€ cho ra két
qua cudi cung. Mot hé thong GIS phai c6 kha nang phan tich mdi quan hé khong
gian gitta cac tap dir liéu d€ tra 10i cau hdi va giai quyét van dé ma nguoi st
dung dat ra. Ba phuong phap phan tich thong tin dia ly pho bién la:

+ Phan tich gan ké xap xi: S dung thuat toan buffering dé€ xac dinh maoi

quan hé gan ké gitra cac doi tuong.
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+ Phan tich chong xép: Két hgp cac doi twong cua hai 16p dit liéu dé tao
ra mot 16p mai, 16p két qua nay sé chira dung cac thudc tinh c6 trong ca hai
16p gbc. Lop két qua cd thé dwoc phan tich d€ tim ra nhiing do6i tuong chong
phu hodc dé€ tim ra maic do mot d6i tuong nam trong mot vung hodc nhiéu

vung nao do la bao nhiéu.

+ Phéan tich mang ludi: D€ giai quyét cac bai toan nhu mang ludi giao

thong, mang ludi thuy van...

- Hién thi dix liéu (Data Display): Hé thong GIS cling can phai c6 cac cong
cu dé hién thi cac d6i tuwong dia ly sit dung nhiéu ky hiéu khac nhau. D6i voi
nhiéu loai phép toan phan tich, két qua cudi cung chinh 1a ban d6, d6 thi hodc

cac bao cao.

- Xuat dit liéu (Data Export): Viéc xuat dix liéu trong GIS dugc thuc hién
béng nhiéu cach khac nhau va cé nhiéu dang dit liéu dau ra khac nhau nhw in
ban d6 ra gidy, xuat sang dinh dang anh, file PDF, cac bao cdo...Cang nhiéu
dang dau ra ma GIS c6 thé dua ra thi kha nang ti€p can thong tin va do chinh
xac cang cao [1].

CAU HOI ON TAP
1. Trinh bay khai niém Hé thong thong tin dia ly?
2. Trinh bay lich st hinh thanh hé thong thong tin dia ly?
3. Phan tich cac thanh phan co ban cua GIS?
4. Hay phan tich cac yéu cau ddi voi mot Hé thong thong tin dia ly hoat
dong tot?

5. Phan tich cac chitc nang co ban cuaa GIS
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Chuong 2. CAU TRUC DU LIEU TRONG GIS

Chuwong nay trinh bay khdi qudt vé cich thikc t6 chitc co s6 div lidu va lwu trie
dir ligu dia ly trong mdy tinh. Trong do tdp trung trinh bay chi tiét hai mo hinh dir
liéu co ban la raster va vector, cdc wu va nhwoc diém cua hai mo hinh div liéu nay.
Dbng thoi, chwong nay ciing trinh bay cic nhom thong tin thugc tinh va cdu triic

quan hé gitta dir liéu khong gian va dir li¢u thudc tinh trong mot h¢ thong GIS.
2.1. TONG QUAN VE CAU TRUC DU LIEU TRONG GIS

Cac hé thong thong tin c6 thé dugc to chirc luu trir theo nhiéu cach khéc
nhau. Van dé chon lya ciu trac luu trie dit liéu khong gian la mot trong nhitng
quyét dinh quan trong ctia thoi ky so khai thiét ké hé thong thong tin dia ly
(HTTTDL). Hi€u biét vé cau truc lwu trik dit liéu cua mét HTTTDL bao gio ciing
rat hitu ich ké ca cho nhitng nguoi st dung HTTTDL vi cdu trac di liéu anh
hwong dén ca khdi lugng bo nhé can thiét va hiéu suat qua trinh phan tich d
liéu. Ngay ca khi tién hanh cong tac thu thap di liéu cling can phai quyét dinh
dang lww trit dit liéu. Trong nghién ctru dit liéu mdi treong ta van thuedong phai
bién chuyén dir liéu sang cac dang luu trir khac nhau. Do vay hiéu biét vé cau
truc di liéu rat quan trong, nhat la vé anh hudng ctua viéc chuyén hoa dang luu

trtr anh hwong thé nao dén chat luong di liéu.
2.1.1. Luu trit dit liéu dia ly trong may tinh

Dac diém dix liéu trong cac HTTTDL khac biét v6i dit liéu ¢ cac hé thong
thong tin khac (ngan hang, thw vién, quan ly khach hang hang khong, y té, v.v.)
& chd chung bao gom ca thong tin vé vi tri khong gian, tham chi ca cidc méi lién
hé topo khong gian va cac thong tin dién ta (thudc tinh) cac vat thé trong hé

thong di liéu.

Dt liéu dia ly bi€u thi cac vat thé trén bé mat trai dat bao gio cing duoc
thé hién trén mat gidy phang hai chiéu bang ba thuc thé chinh: diém (points),
dwong (lines) va vung (polygons) duwgc ma héa vao trong hé thong CSDL dia
ly. Cac thye thé nay bi€u thi tat ca cac vat thé dia ly trén mat dat d€ mo hinh héa

thé gidi thuc té.
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Cac diém nhu 1a vi tri cac giéng khoan dau mé hay giéng khoan nudc
ngam, dwong nhu 1a trung tam cua cac duwong giao théng, cua sdng ngoi, la hai
thuee thé co ban cta quan niém don gian hda su biéu thi cac vat thé trong thé
gidi thue nay. Khi mudn thé hién cac vung duoc bao quanh boi duwong bién nao
d6 (nhw dia gidi don vi hanh chinh, hay cac h6 nuwdc) thi ta cht y thé hién cac
duong bién khép kin bao quanh vung d6é ma trong ngon ngtx dit liéu khong

gian nguoi ta goi la vung (polygon).

Nguoi ta st dung mot hé thong toa do nhat dinh d€'lién hé di liéu dia ly
vGi vi tri thuc t€ cta vat thé ma di@ liéu dai dién trén bé mat trai dat. Hé thong
toa d¢ cé thé' 1a hé cuc bd cho cac vung nghién cttu nho hodc la hé thong toa do

qudc gia hay qudc t€ nhw UTM (Universal Transverse Mecator).

Ngoai cac dit liéu khong gian nhu dién ta & trén, trong cdc HTTTDL con
ton tai loai dit liéu khac khong kém phan quan trong la d@ liéu thudc tinh phi
khong gian. Loai dit liéu nay thuong chiém mot phan bo nhé khong nho trong
cac HTTTDL. Vi du d6i véi mét giéng khoang thi ngoai thong tin vé vi tri dia ly
ctia no6 con c6 mét loat cac dix liéu thudc tinh nhw d6 sau, ngay khoan giéng, luu
lwong bom, cht nhéan, nguoi van hanh, v.v. Nhiéu HTTTDL dwoc thiét ké bao
gom nhiing cong cu dac biét cho viéc quan ly nhitng dit liéu thudc tinh. Van dé
lwu tre va quan ly cdc loai di liéu cting nhu cac quan hé gitra ching trong
HTTTDL bit bude phai thiét ké va xay dung hé thdng co so di liéu nham dat

duwoc muc dich st dung hiéu qua nhat ca vé khdi luong tich tri va téc do x ly.
2.1.2. TG chitc co s6 dir liéu trong may tinh

Truwdce khi tim hiéu vé cach thire di liéu dugc tich trir va quan ly nhu thé
nao trong cac HTTTDL, ta nén biét dwoc nhitng kién thirc co ban vé tich trit va
quan ly di liéu chung hién nay trén thé€ gidi. Mac du nguoi st dung HTTTDL
khong bat budc phai thong thao moi chi tiét vé viéc may tinh luu trir d& liéu
nhung kién thirc vé cac phuwong phap cau tric dit liéu s€ gitp ho hiéu duoc su
van hanh cta hé thong va vé cac wu nhugc diém cua nd. Hién nay trén thi
treong sach ¢ rat nhiéu tai liéu vé cdu trug, thiét ké, xay dung va ting dung cac
hé thong quan ly CSDL (databse management systems, DBMS) nén nguoi doc

o6 thé de dang b sung kién thirc sau rong hon vé van dé nay.
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Cong nghé tin hoc bat dau cé nhitng bién chuyén vuot bac trong thap ki
nhitng nam 60 va 70 da dan dén nhitng budc phat trién méi vé co s dix lieu
hay la CSDL (luu tr thong tin) va hé thong quan ly CSDL hay la DBMS (hé
thong tin hoc dé quan ly CSDL). Hién tai cac phan mém DBMS phtc tap dang
dwoc tng dung rong rai d€ quan ly cac CSDL to 16n nhu 1a hé thong thong ké

déan s6 cua ca qudc gia hay dit liéu thong ké toan cau.

Theo Tran Bang Tam (2006) [1] m&t CSDL la mot tap hop thong tin vé loai
vat thé nao d6 va cac quan hé gitra chung. Vi du CSDL vé tén nguoi va dia chi.
Tén ngroi c6 thé phan loai theo tén khach hang, ban be hay thanh vién gia dinh.
Muc dich cta viéc thu thap dit liéu va quan ly dit liéu trong khudn kho bat ky
hé thong CSDL nao la tdc do truy cap d@ liéu va cap nhap di liéu nhanh chdéng
va thudn tién. DBMS la chiong trinh mdy tinh cung cap cac cong cu vé nhap di
liéu, luu trie A liéy, truy van dix liéu va xuat dit liéu theo yéu cau mot cach cd
hiéu sudt cao. Trén thi truong phan mém hién nay c6 rat nhiéu DBMS (Microsoft
Access, MS SQL Server, Oracle, Apache, v.v.). Mobi DBMS dugc thanh lap
chuyén dung cho mot s6 hé thong may tinh, hé diéu hanh hay loai CSDL nhat
dinh va nguoi stt dung can xac dinh loai DBMS nao la thich hop nhat cho diéu

kién va muc dich st dung ctia minh.
Tép tin va van dé truy cap tép tin

Cac tép tin (files) trong CSDL dwoc sap xép theo mdt trinh tw nhat dinh
nhim tao diéu kién lwu trix va cap nhap thuan tién. Ta ¢ thé phan lam ba kiéu

sap xép tich trit nhu sau:

Danh muc tép tin don gian: Cac tép tin dwgc luvu tri theo th tu thoi diém
ma tép tin d6 duwoc nhap vao CSDL. Bat ky tép tin méi nao déu duoc dat 6 vi tri
cudi cung cua danh sach. Loai hinh lvu trit nhu vay cé wu diém la nhap di liéu
méi dé dang nhung sé rat khé khan khi can truy cap mot tép tin nhat dinh nao do.

Danh sach sap xé&p thtt tu: Luu trit loai nay twong tw nhu sap xép cac tir
vuc trong mot quyén tir dién theo thit tw van ABC. Viéc thém tép tin mdi can
phai c6 dong tac tao khoang trong trudc khi nhap né vao CSDL. Tuy vay viéc

truy cap tép tin sé nhanh hon vi ta khong phai tim kiém tir doan dau ctia CSDL.
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Tép tin c6 gan chi s8 (index): Phiwong phép nay khac phuc duoc cac nhuwoc
diém cua ca hai hinh thai tich trtt danh sdch don gian va danh sach thi ty giam
dan do viéc mdi mot tep tin dwoc gén thém mot chi s6 thudc tinh. Tuy vay ciing
van ton tai nhuoc diém: Khong thich hop cho CSDL véi sw cap nhap lién tuc ca
dit liéu moi va xod di liéu cii vi trong treong hop do6 thi phai cap nhap thém ca

cac chi sO.
Cau trtc co so dir liéu

Mot CSDL bao gom mot tap hop cac tép tin. Nguoi ta phan biét cac CSDL
thanh ba loai chinh: cau tric dang cay (hierarchical), dang ludi (network) va

dang quan hé (relational database).

Cau truc dang cay (hierarchical) Cdu tric nay dua trén quan hé gitra cac
tép tin, cht yéu la loai quan hé cha-con hay mot-dén-nhiéu, twong tw nhu quan
hé gia dinh. Loai quan hé nay rat quen thudc d6i véi cac nha sinh vat hoc khi
ho phén loai dong thuc vat. Cau tric dang cay nay gia thiét c6 thé truy cap bat
ctt thanh phan nao ctia CSDL véi mot chia khda dién ta toan bd cau tric CSDL.
Gia thiét nira la ton tai mot su twong Gng gitta chia khoa va cac thudc tinh cua
thanh phan dé.

Cac wu nhuoc diém ctia cdu tric hinh cay nay 1a (a) cau tric rd rang, dé
hiéu, dé dang cap nhap va mo rong; (b) truy cap nhanh chéng néu thdng qua
cac chia khoa nhung sé khoé khan khi sit dung cac thudc tinh; va (c) ciu trac
CSDL cting nhac va khong thé thay d6i; (d) can c6 mot tép tin phu dé lweu rit cac
chi s6 va cd thé c6 mot luwgng 16n sd lan nhéc lai cung mot thudc tinh dan dén

su tang khong can thiét bd nhé luu tri.

Cau trac dang ludi (network): Loai cdu triac nay cho phép két ndi gitra cac
tép tin trong CSDL, dac biét d6i voi div liéu d6 hoa ma trong d6 viéc thé hién
két ndi gitta cac vat thé nam ké nhau c6 tAim quan trong thiét yéu. Vi du néu ta
st dung cdu truc dang cay cho dit liéu d6 hoa thi sé rdt khé khan thé hién lién
két gitra cac vat thé co vi tri ké canh nhau vi cac duong két ndi chi han ché dich

chuyén 1én xudng theo trinh tu cha-con.




dh  TRUONG DAI HOC HA LONG

Cau trac dang quan hé (relational database): Trong CSDL dang quan hé,
cac dit liéu duoc lru trit thanh titng mau tin (records hay tuples, bao gom mot
danh sach duwoc sap x&p tuan tu trong mot bang hai chidu (con cé tén la quan
hé). Mobi bang dit liéu theong dwoc lwu trit nhw la mot tép tin riéng biét trong

d6 cac quan hé duoc thiét ké' sao cho dat dugc su tim kiém d@ liéu hiéu qua nhat.

CSDL loai quan hé c6 cac vu diém: (a) rat linh hoat va c6 thé thoa man moi
yéu cau vé tim kiém d@ liéu vdi cdng thikc logic cung nhw cong thic dai s6; va
(b) nhiéu dang dit liéu c6 thé dé dang duoc truy van, két hop hay so sdnh ciing

nhu dwoc cap nhap thém hay xoa di.

Tuy vay no ciing c¢6 mot s6 nhugce diém (a) Viéc truy van xay ra theo trinh
tw cac tép tin (bang) trén co s cac quan hé nén co thé can thoi gian dang ké dé
mady tinh thyee hién cac dong tac nay; (b) Cong viéc thiét ké CSDL doi hoi ky
nang chuyén mon cao dé€ cé thé dat dwgc cau truc hgp ly cho kha nang truy van
sau nay va nhu vay c6 thé gia thanh thiét ké va xay dung sé tang cao hon so véi
viéc st dung cac loai cau trtc khac.

Cau truc dit liéu pho bién hién nay trén thé gidi déu theo dang CSDL quan
hé, ké cac CSDL cho cac HTTTDL. Sau day ta sé xét lan luot cdu trac hai loai dit
liéu trong cac HTTTDL la dit liéu khong gian va d@ liéu thudc tinh, bao gom ca
cach thirc luu trix va két ndi gitra ching.

2.2. DU LIEU KHONG GIAN

Dt liéu khong gian dang d liéu co ban cta mot hé thong GIS. Dang di
liéu nay bao gom cac thong tin cd tinh d6 hoa chi r6 hinh dang, pham vi khong
gian, vi tri dia ly cia mot thuc thé trong thé gidi thuwec dwoc khai quat hda thanh
cac ddc tinh dia ly nhu diém, dwong hay vung trén ban d6 (anh) dudi dang

raster hoac vector.
2.2.1. Cau trtc dit liéu Raster
a. Dinh nghia

Cau truc raster la mot trong nhiing cau trtc dit liéu don gian nhat trong

GIS. N6 con duogc co tén la “t6 chic theo 6 vuong cua dit liéu khong gian”
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(cellular organization of spatial data). Véi cau truc dit liéu dang raster, gia tri
cta thong s6 nghién cttu nhw d6 cao dia hinh (m), loai dat, sinh khdi thuc vat
(gr/m?), v.v. phai dugc xac dinh cho titng 6 lwdi (cell) va ta s€ c6 mot ma tran
khong gian. Trong cdu trtic dit liéu dang raster (Hinh 2.1), cac véat thé trén ban

d6 c6 thé duege md ta bang cac yéu td (map feature) sau:
- Biém (point): 1a mdt 6 vudng (single grid cell).

- Duodng (line): 1a tap hop cac 6 ludi vudng ndi tiép nhau va sap x&p theo

mot hudng nhat dinh.

- Vung (area): 1a mot tap hop khép kin cac 6 vuong ludi co vi tri lién ké nhau.

columns

rows

2
e

Hinh 2.1. Cdu triic dir lieu RASTER

Hinh 2.1 thé hién tryc quan cdu trac di liéu raster cuia cac thuc thé diém,

duwong va vung

Cau trtuc di liéu raster don gian nhat la mot ma tran 6 lwdi (ma tran hang
va cot). Mbi mot 6 vuong (gridcell) dwoc dat theo mot hang va cot va mang mot
sO dai dién cho kiéu hay gia tri caa thugc tinh cua dac tinh dia ly (code c6 trén
ban d6. C4u trtc dit liéu trén cling cho thay trén mit phang 2 chidu cac dit liéu
dia ly khong duoc thé hién mot cach lién tuc ma tiing phan nén anh hudng dang
ké dén tinh toan d6 dai hay dién tich cho cac ddc tinh ban d6 khi kich thudc ctuia

cac gridcell dai dién cho cac ddc tinh cang 1on (Watt and Eng, 2015).

Tang (16p) dit liéu: vi mdi cell trong mot bang 2 chidu chi mang mot s6 nén
cac thudc tinh dia ly khac nhau phai dwoc thé hién theo cac tap hop ma tran
riéng biét goi la 16p chong xép. Thé gidi thuc la sy thé hién tong hop ctia mot
tap hop chong xép cac 16p di liéu mang cac dac tinh khac nhau (dia hinh, loai

dat, duong, song sudi, nha ctra, dan cu, v.v.) hinh vé. Phép chong xép rat quan
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trong trong cong tac xtt ly anh s6, anh vien tham va la co s6 ctia hau hét cac qua

trinh xt ly anh raster [6].
b. TG chirc dir liéu raster trong GIS

Muc dich t6 chirc dir liéu raster trong GIS la d€ t6i wu hod viéc nhap d
liéu, giam b6t sy lvu tri va cac yéu cau vé xi ly dit liéu. Cac dix liéu raster duoc
to chitc nhw Hinh 2.2.

Hinh 2.2. Minh hoa vé cdc lop dit liéu va té chirc dit liéu raster

Khi da xac dinh dugc cac d6i twong va thudc tinh ctia chiing, chung ta cé
thé to chirc cac ddc tinh dia ly thanh cac tang (16p) dit liéu nhu trong Hinh 2.2.
Co nhiéu yéu td anh hudng dén t6 chiec 16p trong co sé dix liéu dia ly va chung
khac nhau trong mdi kiu ting dung. Cach thong thudng nhat 1a t6 chiee 16p
theo kiéu ctia cac ddc tinh (diém, duwong, vung) va nhom theo cac chuyén de.
Cac 16p dugc t6 chiic sao cho cac diém, duong va vung duoc luvu trit trong cac

16p riéng biét. Vi du nhu cac nha 6 mang dac tinh diém c6 thé duoc luu riéng
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thanh mot 16p trong khi duong giao thong dai dién cho dac tinh dwong thi duoc
lwu trong mot 16p khéc. Céc dac tinh c6 thé td chire theo chuyén dé ma né dai
dién. Vi du dong chay va dwong di lai tuy cung mang ddc tinh duwong nhung c6
thé to chtre thanh 2 16p khac nhau. Cac thudc tinh di kem ddc tinh dia ly thay
hé (song sudi) co thé€la tén goi, phan loai (song hodc kénh rach) va van téc dong
chay trong khi thudc tinh ctia duwong giao thong la tén goi, két cdu bé mat va d¢
rong v.v. Do sy khac nhau rat xa vé thugc tinh nén ching phai dwoc lvu tri vao
cac 16p khac nhau nhung phai cting chung mot viing quan trac dia 1y (cting mot

hé thong tham chiéu khong gian).
c. Cdc phwong phap nén lwu trir dir liu raster

Khi mbi mot 6 vudng dugce gan mot gia tri thudc tinh thi ta sé phai luu triv
(nhang x m cot x 3 gia tri toa d§ X, y va gia tri thudc tinh =n x m x 3) s6 liéu cho
mai 16p dit liéu raster. Day la truong hop khi ta mudn s& hoa ban d6 dja hinh
thanh mot ma tran d¢ cao. Néu trong nhiéu tap hop thanh phan gom nhiéu 6
vudng c6 chira cung mot gia tri thudc tinh thi ta ¢ thé ap dung cac thuat toan
leu trit nén dé€ giam dang k€ bo nhd ctia may tinh. Cac phwong phdp nén nay
nhu ta sé thdy ¢ phan tiép theo, chi c6 thé duoc st dung khi ta khong cé quan
hé loai mot-da phuwong cua thong s6 thudc tinh véi cac toa d ngang cta cac 6
vuong. C6 bon phuong phap nén co ban dit liéu dang raster: chain codes, run-

length codes, block-codes va quadtrees.
Phuong phap chain codes

Cac duong bién ctia mot vung (viing gom cac 6 to6 dam trong Hinh 3.3) c6
thé dwoc thé hién béng mot day cac vec to don vi lién tiép nhau theo hudng 4
phuong. Cac huéng nay duoc quy wde bang céc s (hudng Dong = 0, Bac =1,
Tay =2, Nam = 3). Vi du ta muén luu tri d@ liéu vung duoc to dam trong Hinh
3.4 bang cach biéu thi dwrong bién ngoai ctia ving véi ma chain-code, ta bat dau
tr dinh phia trén, bén phai cta cell hang 1, c6t 1 va dat ma lan lugt theo chiéu
kim dong ho ta s€ co day gid tri sau thé hién bién cua vung to6 dam:

0%2,3,0,1,0%3%2,34 0232 2%1,2%1, 22, 12,02, 3%, 22, 12
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Hinh 2.3. Nén chain-code

Chain codes la mot phwong thitc luru trit nén dit liéu raster hiéu qua va né

cho phép tién hanh dé dang cac phép tinh chu
o . o L Bang 2.1. Nén theo
vi va dién tich, nhan biét vung 16i 16m hoac vi

, B e NP hang cot
tri thay doi hudng dot ngot [2]. Tuy vay no gay
kho khan cho phép phan tich chong xép nhu két Hang Cot
hop va ghép ban d6 néu khong bién doi dix liéu
trd vé dang khong nén. Nhuoc diém nita la van  hang1: 23 57
dé dw thtra dit liéu vi tat ca cac duong bién phai hang 2: 27
lwu tri hai [an.
hang 3: 4,6
Phuong phdp nén theo hang cdt (run-length
hang 4: 4,6
codes)
L ., ... . hangb: 2,6
Phuong phap nay cho phép cac diém trén
mdi don vi ban d6 duoc luwu trit theo hang ti hang 6: 2,6

trai qua phai bat dau bang 6 (cell) dau tién dén hang 7: 4,8
O cudi ctia mdi vung con. Trong Hinh 2.4 vi du hang 8 6.8
trén ta c6 thé viét nhu ¢ bang 2.1

Ta thay viing nghién cttu véi 64 6 vudng (cell) da duoc lwu trir chi bang 18
chtt s6 (9 cap s0) va nhu vay da giam xuong dang ké bg nhé can thiét dé luu trix
dit liéu. Phuong phap nay phu hgp cho viéc lwu trit dit liéu trong cac may tinh
c6 dung lwong bo nhé nhé. Tuy nhién viéc nén qua nhiéu dit liéu cé thé sé gay

trd ngai cho qua trinh xtt ly va phan tich di liéu.
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Phuong phap nén Block codes

Quan niém vé luu trie dit liéu ki€u run-length codes c6 thé duoc tong quat
héa ra mat hai chiéu khi str dung cac khdi 6 vudng voéi kich thuée khac nhau dé
trai lén toan b vung ban d6 can thé hién. Hinh 2.4 trinh bay cach tng dung
phuong phap nén block codes cho dit liéu vung t6 dam ¢ hinh 2.3. Cdu trtc du
liéu sau khi nén bao gém chi ba con s6: gdc cua khoi 6 vuong (cé théla tam diém
hodc géc trai phia dwdi) va ban kinh cta khoi 6 vudng. Trong vi du 6 hinh 2.5
thi viing nghién cttu duoc ma héa dang nén block code 2n x 2n bang 7 khdi 1
don vi 6 vudng va 7 khdi 4 don vi 6 vudng. Do mdi gdc khéi 6 vudng can 2 s6&
liéu d€ luu trit nén ca vung can 3x14 = 42 con s0.

Ro rang la néu ban d6 bao gom cang lap dwgc nhiéu khéi 6 ¢é kich thude
cang 16n thi phuwong phap nén block codes cang hiéu qua. Phwong phap nay
con c6 wu thé khi thye hién két hop va giao cit cdc ban d6 va khi thuc hién cong

viéc kiém tra su co gian vé hinh dang cua ban do.

i 2 3 4 = 5 7 2

0 =] O N = 03 P =

Hinh 2.4. Nén block-code

Phwong phap nén cay tt phan (quadtree block)

Phwrong phap nén thit tw nay dua trén co so chia lién tuc cia dang ma tran
27 x 2n thanh cac thanh phan dang cay t phan. Ca vung ban d6 dugc chia thanh
bdn phan lién tuc trong khi thda man diéu kién gitt cac 6 vudng con phai nam

tron trong vung nghién cttu [3]. Gidi han thap nhat ctia phép chia la mot pixel.
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Hinh 2.5 cho vi du su chia lién tuc cia mét vung thanh nhiing khai 1/4. Cau trtc
block nay c6 thé trinh bay dudi dang cay t& phan goi la quadtree. Toan by mang
gom 2" x 2 diém la nit goc ctia cay tk than va chiéu cao 16n nhat cua cay lan
tang. Moi ntt c6 bdn nhanh 1a bdn quadtree NW, NE, SW va SE. Nt 14 twong ting
vdi quadtree ma nd khong can phai tiép tuc chia ti€p dé€ bao trum vung nghién ctru.

Nhw vy moi nat sé lwu trir trong may tinh voi do 16n 2 bit va dé luu triv
vung ban d6 nhu trong Hinh 2.6 ta can 2 bit / quadtree x (4+16+24+28) quadtree
= 144 bit.

Phuwong phap nén hinh cay t than cé cac wu diém so véi cac phuong phap
leeu trir nén khéc: (a) dé tinh toan dién tich chu vi ctia cic viing cé hinh dang
chuéan; va (b) c6 thé giam bét sy luu trix voi cac do phan giai khac nhau do déc
diém no co thé thay doi do phan giai va giam luu trit & cac khu vuce c6 gia tri

thong s6 thudc tinh dong déu.

Tuy vay nhitng van dé nay

sinh d6i voi phuwong phap nay ?

N C s Lo , ; Eet
la: (@) cac vung co6 cung kich SE

thude va hinh dang c6 thé dugc 1 : 1

biéu thi bang nhitng quadtree L

cho viéc phan tich nhan hinh
dang; va (b) rat kho khan néu ta
mudn chia nhdé mét vung hay
tao 10 trdng khong mot viing ctia

ban do.

Tém lai khi ban d6 bao
gom n x n & vuong (cell) va moi Hinh 2.5. Nén cdy tit phan (quad tree)
0 chita mdét gia tri thong so
thudc tinh khac nhau thi y dinh giam lugng b nhé luu trix sé rat khé ma thuc
hién dwgc. Han ché cua cau truc dix liéu loai raster cht yéu do né tao nén khoi

lwgng luu tri 16n. Tuy vay khi ton tai nhitng vung dong nhat vé gid tri thong
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s6 thudc tinh thi ta c6 thé st dung mét trong bon phwong phap luu trit nén da

trinh bay ¢ trén.

Phuong phap nén run-length code c6 thé 1a hiéu qua nhat trong viéc hién
thi va luwu trit cac vung khi cac kich ¢& cac pixel 16n so vdi kich thudc cua ban
d6. Khi d6 phan giai tang cao va s lugng cac pixel trong mot vung tang thi cé
thé phuong phap nén block code hay quadtree sé tré nén phuong an can ap
dung. Block code con ¢6 thém wru di€m & chd né cé kha ting bién déi dd phan

giai tuy theo muc d¢ chi tiét cua cac vung thanh phan.
2.2.2. C4u trac dit liéu dang Vector

Theo quan niém toan hoc thi vector bao gom mot diém (véi cap toa do x, y
trong khong gian phang hay x, y, z trong khoéng gian ba chiéu), mot khoang
cach va mot chi s6 hudng. Daoi voi dit liéu GIS dang vector, ta coi nhu thuce the
6 thé xuat phat tir bat c vi tri nao chit khong bi gidi han bdi dd phan giai (kich
thudce ctia 6 vudng nho nhat) nhw trong quan niém to chire dit liéu dang raster.
Vi du d€ luu trit di liéu biéu thi mot vat thé hinh tron thi trong cau tric raster
ta tao ma code cho tap hop nhiing 6 vudng so cap nam trong pham vi hinh tron
trong khi d6i véi cau tric dang vector thi ta chi can lwu trit toa do diém tam

vong tron va gia tri ban kinh ctia hinh tron.
a. Dinh nghia

Theo Phan Thi Huyén (2016) [4] cau trtc dit liéu vector (Hinh 2.6) la mét
8 gang nham thé hién chinh xac cic d6i tugng trong thé gisi thuc 1én ban do
sO bf?mg gia tri lién tuc ctia cac cdp toa dd va xac dinh chinh xac méi quan hé
khong gian cua cac d6i tuong. Do khoang khong gian dwoc coi la lién tuc ch
khong 13y gia tri trung binh nén tat ca cac vi tri khong gian, cac khoang cach va

cac kich thudc déu cé thé duoc hi€u thi chinh xac ty 1€ theo gia tri thuee ctia chang.

Tuy vay, thuc sy thi khong thé ton tai su thé hién chinh xac tuyét d6i ma
phu thudc vao mirc d6 thé hién ctia may tinh. Thuc ra thi bat c& thiét bi vector
nao cting bi gidi han boi mot khoang cach co ban mdc du khoang cach nay cé

gia tri vd cuing nho so vdi dd phan giai cia hau hét thiét bi raster. Bén canh gia
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thiét vé sy chinh xac thé hién toa do thi cau trtc vector stt dung cac cong thirc

quan hé chinh xac nén cé thé lvu triv dix liéu phtrc tap hiéu qua vé mat b nho.

y-axis

13,12 15,12

— ; | X-axis I

5 10 15 |

Hinh 2.6. Cic dit liéu vector dang diém duong ving trong toa do phing x, y
b. Cic thwec thé vector

Cau truc vector coi vat thé ty nhién la tap hop céc thuc thé khong gian co
so (diém, duong va vung) va to hop gitta cac thyc thé nay. Cac thuce thé so cap
nay duoc thanh 1ap trén co so cac cdp toa do cua cac diém trong mot hé toa do
nhat dinh [7].

Thuc thé diém (point entity) la cac thuc thé dia ly dwgc xac dinh boi mét

cdp toa do (x, y) duy nhat. Ngoai ra thi cac dit liéu mo ta diém d6 nhu ky hiéu,

tén goi, v.v. cling dwoc lwu trit cung voi cdp toa do.

Thuc thé duong (line entity, hinh 2.7) duoc dinh nghia nhu 1a tap hop cac

thuc thé dja ly duoc xac dinh bang nhitng doan thang cé it nhat hai hay nhiéu
cap toa do. Mot duwong don gian nhat duoc tao thanh khi luu trr mot diém dau
va mot diém cudi (hai cdp toa dd X, Y) va c6 thé kem theo d@ liéu ky hiéu thé
hién né trén ban d6. M6t cung (arc), mdt kénh (chain) hay mot chudi (string) 1a
tap hop ctia n cap toa do biéu thi mot dwong cong phtic tap va lién tuc. Nguoi
ta c6 thé giam dang k& bo nhé luu trit néu cé thé biéu dién ca duong cong bang
phuong trinh toan hoc vi khi d6 chi can luu trit cac thong s6 ctia phueong trinh

thay vi luu trir gid tri ctia tat ca cac cap toa do.
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Khai niém mang ludi duong (line network): T8 hop cac doan thang don
gian khong chita cac thong tin lién quan dén mang ludi va sé€ gay khé khan
trong cac phan tich dwong tiéu nuwdc, hé thong giao thong, v.v. D€ cd thé tao
duwgc mot cau tric mang, trong dé may tinh dé dang xac dinh tht tu lién quan
gitta cac duong, nguoi ta phai tao cac quan hé rang budc, chi ra sy lién két gitta
cac doan théng. Line Network la su t6 hgp ctuia cac doan thémg grfm vOi su thé
hién lién tuc quan hé gitta ching qua cac diém nut (node). Cac node cho biét
hudng va xac dinh gdc ma mdi doan cong gan vao nit, tao thanh méi quan hé
khong gian cho toan bo mang ludi (topology). Hinh 2.7 1a minh hoa cho cac loai
duong khac nhau dwgc thé hién dang vector trong GIS.

S

Dean thing Divan 0fi Froan nficd
huEma
Duliog Chudi Ilang o
huSna
Paurting deing Eoumg déng Chu i oh Chn moh od
tt cde cuna huwin=

Hinh 2.7. Cdc cdu triic vector dang duong

Thuc thé vung (polygon entity, region or area): Vung la mot dGi twong

hinh hoc 2 chiéu. Vung c6 thé la mot da giac don gian hay hop ctua nhiéu da
giac don gian. Do mét vung dwgc cau tao tir cac da giac nén cau truc dix liéu cua
da giac phai ghi lai dwgc sy hién dién cta cac thanh phéan nay va cac phan ti

cdu tao nén da giac.
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c. Phin logi cdu triic dang Vector

Muc dich cta cdu truc di liéu vector dang vung la nham biéu thi dwoc cac
tinh chat topo khong gian cta cac thuc thé vung (nhu hinh dang, quan hé ké
can, va phan cap) dé sau do cac thuc thé so cdp cdu thanh nay co6 thé thé hién
duoc cdc viing 1én man hinh va dé dang dwoc xt ly va phan tich nhw cdc ban
d6 chuyén dé. Trudc khi dién ta va phan tich cac loai cu tric dit liéu vector ta can
liét ké cac yéu cau ctia hé thong GIS d6i voi mang ludi network polygon:

- Mdi mdt polygon so cap trén ban d6 sé cé mot gia tri dién tich, chu vi va
hinh dang duy nhat. Trong cdu tric vector ta khong c6 thue thé so cap cau thanh

nhu kiéu 6 vudng cell ctia dix liéu ciu trtc dang raster;

- Cac dit liéu polygon phai kem theo dit liéu vé cac thyc thé gidp ranh

teong tw nhuw mang lwdi dwong (line network);

- Cac polygon khac nhau trong mot ban d6 chuyén dung khong nhat thiét
phai duregc thé hién déng mitc. Cac vung kich thudc nhé c6 thé ndm tron trong
cac vung lon.

Cac phuong phap dé thé hién vung st dung cdu trac vector cé thé duoc
phan loai nhu: (a) Thé hién bang cac da gidc thong thuong; (b) Thé hién bang
diém tuong ting duy nhat cho tirng da gidc, chira cac cdp toa do cuia cac dinh;
(c) Thé hién thanh mot hé thong vdi cac quan hé topo 16 rang; va (d) Cau truc

mang topo.

Polygon don gian (thong thuong): Phuwong phap don gian nhat dé thé hién
mot da gidc la mo rong cach luu trit dwong cong nhw 1a mot tap hop cac cap toa
do XY trén duong bién ctia da giac (Hinh 2.8). Tén hay ky hiéu ctia ving ma da
giac dai dién duoc luu trit dwdi dang cac ky tw van ban (text) d€ nguoi stv dung
biét thong tin riéng cua vung. Mac du day la cach biéu thi don gian nhung no

con ton tai nhiéu nhuoc diém.

- Cac duong bién cua cac vung ké nhau phai dwgc s6 hoa va luu trit hai
lan. Diéu nay rat de tao ra sai sO khi ghép bién va sinh ra cac vung nhé mai

khong cé y nghia gitta cdc duong bién chung;

- Khong c6 thong tin vé cac quan hé lang giéng;
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- Khong thé hién duoc su hién dién cua cac da giac con nam tron bén trong
mot da gidc 1on khac;
- Sé rat kho khan khi muon kiém tra duoc cacloi trén cac duong bién nhu duong

bién khong khép kin, da gidc c6 canh cat chéo vao phia trong (weird polygons).

Midn tong cta

Hinh 2.8. Cdu triic vector dang viing

Polygon véi cac di€ém toa do luu trix theo thit tu: trong loai luu trit nay, cac
cdp toa do diém dwoc danh s6 lién tiép theo mot hudng nhat dinh va cling duoc

gan voi mot chi s6 cho biét diém dé thudc vé polygon nao.

Loai luwu trir nay tranh duogc sy trung ldp luwu trit cac duong bién cua da giac
nhung cac van dé vé truy xét lan can va nhan biét bao trum van khong giai

quyét duoc.

Polygon véi cau trtc topo riéng: Loai luu trie d@t liéu khong gian nay cé
mot bang dit liéu riéng biét d€ chtra cac thong tin vé thanh phan cac duong
trong tirng polygon (Hinh 2.9).

DIME (Dual Independent Map Encoding) ctia Cuc Diéu tra Dan s6 Hoa ky
(US Bureau of Census) la mot trong nhiing cau trac loai polygon cé cdu tric
topo riéng biét. Thuc thé so cap la mot doang thang xac dinh boi hai diém o hai

dau; duong cong thi dugc xac dinh boi mot tap hop cac doan théng. Mbi doan




gg TRUONG DAI HOC HA LONG

thang dwoc gan hai chi dan & hai dau va ma thé hién cac polygon & hai phia ctia
né [8].
Loai cu trac dit liéu vector nay van chwa tao diéu kién t6t cho viéc phan tich

dit liéu (chdng xép hay tim kiém) va van con phai lwu tri nhiéu dit liéu thira.

. - .f; Palygon | Code
T L P A
Lt P2 B
Py c

Hinh 2.9. Viing v6i cdu triic topo riéng biét

Polygon véi cau tric mang topo hoan chinh la loai cdu tric vector duoc st
dung trong hau hét cac phan mém vector GIS hién nay. N6 duoc trinh bay truc
quan nhu trong so d6 hinh 2.10, va sé duoc tiép tuc dwgc ban luan dén trong
phan ti€p theo vé topod cau truc dix liéu vector.

Cau trac polygon véi mang topo hoan chinh nay cho phép giai quyét van
d@é cac polygon con nam tron trong polygon 16n (dao polygon), vdn dé xtr 1y cac

sai s6 duong bién va vung can ke, v.v.

K&t néi CSDL
Mang dagife ~7 N\ _"

Pa gidc bao

Hinh 2.10. Viing véi cdu triic topo mang ddy di
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d. Quan h¢ trong ciu triic mang vector (vector topology)

Trong ban d6 s6, madi quan hé khong gian gitra cac d6i tuong trén ban do
goi la topology. Ddi véi mot ban do, topology cho biét su lién tuc gitra cac doi
tuong, chi ra cac polygon ké nhau va c6 thé xac dinh duoc mét doi twong nhuw
mot vung la mot tap hop cua mot loat doi twong khac (duong). Sau day la mo

ta cac tinh chat cua topology cht yéu duya trén tai liéu ctia ESRI (1991).

Topology c6 3 tinh chat quan trong: (a) tinh lién tuc (connectivity): cac
cung, dwong ndi véi nhau tai cac node; (b) tinh tao vung (area definition): cac
cung hodc duong (line) n6i lan luot véi nhau thanh vong khép kin, bao quanh
mot vung, tao thanh mdt polygon; va (c) tinh tiép giap (contiguity): cac cung
(arc) déu co hudng va duoc gan chi s6 biéu thi cho cac polygén 6 bén phai va
bén trai no.

e Tinh lién tuc (connectivity )

Tinh lien tuc Topology Cung - Diém ndt

*;,Q 1 ‘(2)__, - Danh sach Cung - Diém nut

‘ E ‘ | Arc# | From-node| To-node

1 j 1 |

[ |

2 ® 35 4 ‘ 4 |
3

& o Hart

5
SQ_JIQ:

® @ |9

-

|

cx:mmmun:-wt.‘nx

wmm\Am\JmmL‘

®
n

@ 86 cung i Danh sich Toa dé Cung
2 s6 diém nat i [ Arc# | X.Y Pairs ‘
|1 | 555787
2 8,7 11,7 115
3 | 87.95
-4l | 55 95

115 95

ic Cung dung dé biéu thi
im duong cdc duong pho.
Nuit la cdc giao diém cde

duong phé

Ridvevwon

Hinh 2.11. Tinh chat lién tuc ctia Topology

Theo dinh nghia, vi tri toa d0 cac diém (cac cap x, y) doc theo mot cung
(arc hodc vertices) xac dinh hinh dang cua cung (arc) d6. Diém cudi cta cung

(arc) goi la diém nut (node).
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Mbi cung (arc) bao gio ciling cé 2 nut: ntt dau va nat cudi (from-node va
to-node). Cac arc chi c6 thé ndi dwoc véi nhau tai cac diém cudi cua ching (diém
nut). D€ biét duoc cung nao ndi voi cung nao (nhitng arc nao noéi véi nhau) thi
chuong trinh may tinh chi viéc ra soat dit liéu ¢ tat ca cac nut. Theo vi du trong
Hinh 2.11 thi c4c cung 3, 4, 5 va 6 gap nhau tai ntt s6 3. Nhu vay may tinh biét
duoc c6 thé dich chuyén doc theo arc s6 5 d€ dén arc s6 3 vi chung cd chung
mot diém node 3 nhung khong thé ré tryec tiép tir arc 5 dén arc 9 vi ching khong

c6 chung diém node nao ca.
e Tinh tao vung

Polygon la mot chudi céc cap toa do x, y noi lién ti€p véi nhau dé khép
kin thanh mét vung. Tuy vay trong td chirc du liéu vector dwoc nhiéu phan
meém GIS ap dung, thi viing (polygon) duoc luu trit dudi dang tap hop cac cung
(arc) bao quanh n6. Mdy tinh lwu trit danh sach cac viing cung véi cac cung tao
ra mdi vlung, goi la Polygon-Arc list, bén canh danh sach toa d6 cac cung (Arc
coordinate list) nhw thuwong 1. Trong vi du Hinh 2.12 thi polygon s6 2 dwoc xac
dinh boi cac arc s6 4, 6, 7, 10, va 8 tao thanh. Vi cung 8 tao nén da giac 6 la da
giac dao nam trong polygon s3 2 nén trong danh sach da gidc-cung phai ma hoa

thém chit s6 0 trudc sd 8).

Xdc dinh khu vyc Topalogy Pa gidc - Cung
1 2 Danh sach da gidc-cung
[ PoLYs LINE# 1

Danh séch toa dé cung
LINE# XY Pairs

1 53 55 85
2 85 205 ...

3 20,4 20,1 ...
4 18,1 5,1 53
S

6

Khu vue bién bao quan
ho nudc duoc biéu thi
bang cdc da gidc.

6. 86 cung

@ Sé’ da gléc S R Y | 7;{}3@

74 85

Hinh 2.12. Tinh chdt tao ving cia Topology

Miéc du tén chi s6 ctia mot cung c6 thé xuat hién nhién lan trong Danh

sach Pa giac — Cung (trong Hinh 2.12 thi tén cung s6 6 ¢6 ca trong hang cho
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vung 2 va vung 5), nhung dit liéu vé cung dé chi duoc luu trit moét lan duy
nhat & Danh sach Toa 9 Cung. Viéc td chitc lvu trir 2 danh sach bang riéng
biét (da gidc — cung va toa dd cung) nhu vay da trach dwoc sy luu trix 1dp toa
dd cac cung tao nén da giac va dong thoi bao dam dwoc viéc cac duong bién

chung ctia 2 da giac can ké bao gio ciing trung khip 1én nhau.
e Tinh ké can (contiguity)

Vi mdi mot cung (arc) déu dwoc gan cho chi s& hudng (node dau va node
cudi) nén cé thé lru triv danh sach liét ké cac polygon nao nam & bén phai hoic
bén trdi ctia titng cung (arc), goi la Danh sach trai-phai (Left-right list). Nhw vay
ta c6 thé nhan ra cac polygon nao ké can nhau néu chung cé chung it nhat mot
arc. Vi du trong Hinh 2.13 ta thay polygon s6 2 & bén trai va polygon s6 5 & bén
phai ctia arc s8 6. Qua d6 may tinh nhén ra ngay polygons so 2 va s6 5 la lién ké
nhau. Phan mém Arc/Info st dung polygon chi s6 1 d€lwu tri vung 6 bén ngoai

dwong bién cua ban do.

Tinh cGn ké  Topology dang tif trdi sang phai
1 @ 2 Danh séach trdi-phai

e ]
Arc#  LPoly  RPoly |
® 1t |
2 1 4
N SRR - / 3 } 3
i (R [ 11 : : :
t = B>’ I : ¢ 8 5 5 4
- E 2o
- AT
o= ‘ i 8 2 6 |
: = 3 SR 9 ! 9 4 3
i[?: Fi & o | | i 10 3 2 i
7§ N i
bk N&\\\ w<3/

psass ik , , . Danh sich toa dé
Phép can ké cho phép may Cver  xYpam

tinh nhdan biét, vi du ving 6. 86 cung -
e X - P : 53 55 8,5
gidp bién véi khu rung @ s6 da giéac ’

4

8,5 205 ...
204 20,1 ... |
18,1 51 53 |
7.4 85 |

1
2
3
| 4
i 8-
]'Gb. 74630
7
| 8 |
| 9 [
| o

Hinh 2.13. Tinh chdt ké cdn cua Topology
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2.2.3. So sanh mo hinh dir liéu Raster va Vector

Cau trac luu trit du liéu khong gian trong mot phan mém GIS c¢é thé bao
gom thong tin topo khi can thiét. Thong tin vé topo khong nhitng chi dién ta vi
tri cia vat thé trong khong gian ma con chi ra nhitng quan hé khong gian cua
vat thé véi cac vat thé can ké nd. Nhiing thong tin topo dac biét quan trong doi
v0i rat nhiéu loai phan tich dix liéu khong gian nhuw ty dong nhan biét 16i nhap
dwr liéu, tao ctra sO biéu thi vat thé va giao dién trén man hinh, tng dung tinh
toan mang ludi, xac dinh néu mot diém co nam trong mot vung, tao vung dém,
chéng xé&p ban d6, va cac xtt 1y cat ban d6 khac. Tuy vay néu ting dung phan
meém khong doi hoi cac thong tin chi ti€t vé quan hé khong gian thi cé thé viéc
lwu trix cac thong tin topo chi lam phtic tap hda khong can thiét cau truc cua co
s0 dit liéu. Diéu nay chi lam cho cac dong tac quan ly nhw cap nhap, mo rong
CSDL tré nén kém hiéu qua. Vi du chi can cau trtc dit liéu vector khong bao
gom thong tin top0, cho cong viéc thé hién ban d6 1én man hinh va in &n ban do.

Van dé so sanh wu nhuwoc diém cua hai loai cdu trac dix liéu khong gian
pho bién raster va vector da dwgc nghién ctru va trinh bay trong rat nhiéu sach
giao khoa vé GIS. Mdc du ban chat lvu trix hai loai dit liéu nay hoan toan khac
nhau nhung viéc so sanh sé giai thich dwoc phan nao cho cac kha nan ting dung
ctua chang. Cac chi sd so sanh co ban dua trén khoi luong bd nhd dé luu triv
(hiéu sudt luu tree dit liéu), t6c d truy cap, d6 on dinh, hiéu sudt xtr ly va phan

tich dir liéu, 0 chinh xac khi hién thi dix liéu, v.v.

M6 hinh raster c6 wu diém 1a c6 cdu trac dit liéu don gian, dé dang chong
x€p cac dit liéu, cho nhiéu kha nang bién dong khong gian & mtic cao, ¢ hiéu
qua trong viéc tang day va thé hién cac dang anh sd. Nhuoc diém ctia md hinh
la luu trét va nén d@ liéu gdap khé khan, kho thé hién cac méi quan hé vi tri
khong gian, chat luong anh khong cao. Mudn khac phuc diéu nay thuong phai
tang d0 phan giai, giam kich thudc ctia 6 vudng co s, pixel (tang s lwong pixel)
nhung diéu d6 lai tang khoi lugng dit liéu lwu trie va tat nhién anh huong 16n dén

hiéu sudt viéc quan ly dit liéu luu tri va cong tac phan tich sau nay.

Mo hinh vecto ¢6 wu diém hon han raster trong viéc lvu trie dt liéu. Co

hiéu qua cao khi phan tich dit liéu véi mo hinh topo vi du nhu trong phan tich
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mo hinh mang (network analysis). Hinh anh ban d6 c6 chat lwong cao khi in an
va thé hién trén man hinh. Tuy vap md hinh vecto ¢é cau truc dit liéu phtic tap
gay trd ngai trong cac phan tich dit liéu nhu chong xép va xtr ly cat ban d6. Bang 2.2

tém tit cic wu nhuoc diém khi s dung hai loai md hinh cdu trac di liéu nay.

Badng 2.2. So sanh mo hinh dit liéu dang vector va raster

Raster Vector
1. Nhap dix lieu Nhanh Cham
2. Khoi luwgng dix liéu Lon Nho
3. Chatluong d6 hoa Trung binh TGt
4. Cautruc dit liéu Pon gian Phttc tap
5. D0 chinh xac hinh hoc Thap Cao
6. Kha nang phan tich ving Tot Kém
7. Kha nang phoi hop caclép dirliéu Tot Kém
8. Kha ndng tao lap ban d6 Pon gian Phttc tap

2.3. DU LIEU THUOC TINH

Dt liéu thudc tinh (DLTT) la cac thong tin di kem véi cac dix liéu khong
gian chi ra cac tinh chat d4c trung cho mdi d6i twong diém, duong va vung trén
ban d6. Phan 16n d@ liéu thudc tinh dwoc luu trit trong cac tép tin riéng biét va
cdu trac luu trik cta ching hién nay dwgc xay dung dya trén quan niém vé hé
thong quan ly co so dit liéu (database management systems, DBMS) nhu da dé

cap ¢ phan dau cua chuong nay.
2.3.1. Cac nhom thong tin thugc tinh

Trong nganh moi treong va tai nguyén, nguwoi ta phan cac thong tin thudc
tinh thanh cdc nhém nhu sau:

- Thong tin co sO ha tang: gom cac thong tin bo trg cho cac 16p dit liéu

khong gian nhw thong tin vé cac loai duong giao thong, hé thong thuy 1oi, thuy
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van, vé mang ludi dién, mang lwdi cap thoat nwdc, vé cac cong trinh co so ha
tang, v.v.

- Thong tin kinh t€ van hod xa hi: cac thong tin vé mang lwdi hanh chinh,
dan cu, phat trién kinh t€, dau tu gido duc y t€, an ninh qudc phong, v.v.

- Thong tin mai truong: cac thong tin vé 6 nhiém moi treong, vé han han
ngap lut, sdu bénh, vé cac tham hoa, rui ro do thién nhién gay ra.

- Thong tin dat dai, dia chinh: cac thong tin vé tai nguyén dat, hé thong
thira dat, dang ky dat dai, hé thong thué dat, dinh gia dat va tai san, hé thong
phép luat dat dai, v.v.

Céc thong tin thugc tinh thwong dwgc lrru trit dwdi dang cac tép tin dix lieu
ctia cac hé quan tri dit liéu nhu DBASE, FOXPRO, EXELS, ACCES, ORACLE.
Thong thuong cac phan mém GIS nhuv MAPINFO, ARCINFO, ARCVIEW,
ARCGIS, ILLWIS thuong cé thém phan chtrc ndng quan tri co s6 dit liéu thudc
tinh dwdi dang cac tép *.DAT, *. DBEF. [5].

2.3.2. Cau triic quan hé gitra dir liéu khong gian va thugc tinh

Vi du cdu truc quan hé gitta hai loai di liéu quan trong nay trong GIS vé
tinh hinh st dung dat duoc minh hoa trong hinh 3.14. C4c mdi quan hé nay thé
hién su két ndi gitra 2 tép dir liéu c6 cung mot hay nhiéu thudce tinh chung theo
cac kiéu quan hé 1-1 (mot tép dén mot tép khac), 1-N (mot tép dén N tép khac)
hay N-M (nhiéu tép dén nhiéu tép khac). Vi du quan hé gitta thira dat va ma
thira dat la 1-1, gitra to ban d6 va cac thira dat la 1-N, gitta cac thira dat va cac
muc dich st dung dat 1a N-M.

Dé thé hién cac quan hé d6 nguoi ta st dung cac treong khoa chung trong
cac tep tin quan hé. Cac truong chung nay co tén la khoa quan hé (key field), vi du

truong sO thira dat trong cac bang ¢ hinh 2.14 1a truong khoa quan hé.
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T TR Thiéng tin thudc tinh
Ban dd sir dung Qat o cac

thudc tinh thira 84t nhwr 56 163-2

thira , chu vi, dign tich, loai 163-4
cdy tring, ngdy thu hoach 163-9
| E— . : 163-8 Sé thira g3t Logi céy tréng Chid cao céy Hgéy thu hoach
163-2 WP 50 1993
163-4 DF 30 1995
: 163-8 WP 80 1989
/-

163-9 WP 65 1991
164-1 164-1 MX 35 1996

Guan hé dif ligu giifa ok 2w khing gian (kan 35) va dif iButhudc tinh (kang)

Digntich ~ Ghyw 56 thir ty _gT s khoanh Sfi thiva dit
- El

2 13 1331 p 12 163-2
) 15 355 2022 3 13 163-4

320 1931 4 14 163-8

240 1402 5 15 163-9

14
S thira dét Lgai céy Chidu can cdy Ngay thu hoach
tring -

163-2 PINE 50 1993

163-4 FIR 30 1395

163-8 PINE 80 1889

Hinh 2.14. M6 hinh quan hé giita dit liéu khong gian va dir liéu thuoc tinh
CAU HOI ON TAP
1. Hay trinh bay cac dac diém ctia mo hinh Raster?
2. Pixel la gi? Vai tro cua pixel trong mo hinh dit liéu raster?
3. Hay trinh bay cac ddc diém ctia md hinh Vector?

4. Th€ nao la 16p dit liéu? Trinh bay vai tro cua 16p dit liéu trong quan ly

va phan tich dix liéu?

5. Hay trinh bay cac phuong phap nén dit liéu raster. Hay néu cac uu

nhuoc diém ctia mbi phwong phap?
6. So sanh uwu diém va nhwoc diém ctia hai mo hinh Vector va Raster?
7. Trinh bay mo hinh quan hé khong gian trong cau trtc dit liéu Vector?

8. binh nghia di liéu thudc tinh? Néu cac dang dit liéu thudc tinh co ban
cua GIS?
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Chuong 3. KHAI QUAT VE VIEN THAM
Chuwong nay trinh bay nhitng kién thitc co ban vé lich siv hinh thanh va phit trién
ctia Vién tham, dinh nghia, phan loai va nguyén Ly hoat dong ctia Vién thim; b cam va
phin logi by cdm, vit mang va quy dao bay, cic dang tw liéu sir dung trong Vién thim

vd mot s0'hé thong vé tinh Vién tham thong dung trong linh viec tai nguyén va moi truong.
3.1. LICH SU VA QUA TRINH PHAT TRIEN CUA VIEN THAM

Vién tham 1a mot khoa hoc phat trién manh mé trong nhitng thap ky gan
day, khi ma cong nghé vii tru da cho ra cac anh sg, bat dau dwoc thu nhan tir
cac vé tinh trén qui dao cua trai dat vao nam 1960. Tuy nhién, vién tham cé lich
st phat trién 1au doi, bat dau bang viéc chup anh stt dung phim va giay anh. Tir
thé ky XIX, vao nam 1839, Louis Daguerre (1789 - 1881) da dwa ra bao cao cong
trinh nghién cru vé hda anh, khoi dau cho nganh chup anh. Bac anh dau tién,
chup bé mat trai dat tir khinh khi cau, dugc thue hién vao ndm 1858 do Gaspard
Felix Tournachon - nha nhiép anh nguoi Phap. Tac gia da st dung khinh khi
cau dé€ dat téi do cao 80m, chup anh vung Bievre, Phap. Mot trong nhitng btic
anh tiép theo chup bé mat trai dat tir khinh khi cau la anh vung Boston cta tac
gia James Wallace Black, 1860 [1].

Viéc ra doi cia nganh hang khong da thic ddy nhanh su phat trién manh
mé nganh chup anh st dung may anh quang hoc véi phim va gidy anh, la cac
nguyén liéu nhay cadm vdi dnh sang (photo). Cong nghé chup anh tir may bay
tao diéu kién cho nghién ctru mat dat bang cac anh chup chong phu ké tiép nhau
va cho kha nang nhin anh ndi (stereo). Kha nang d6 giup cho viéc chinh ly, do
dac anh, tach loc thong tin ttt anh c6 hiéu qua cao. Mot nganh chup anh, dugc
thyee hién trén cac phuong tién hang khong nhw may bay, khinh khi cau va tau
lwon hodc mot phuwong tién trén khong khac, goi la nganh chup anh hang khong.
Céc anh thu dwoc tit nganh chup anh hang khong goi la khong anh. Bttc anh
dau tién chup tir may bay, duoc thye hién vao nam 1910, do Wilbur Wright, mot
nha nhiép anh nguoi Y, bang viéc thu nhan anh di déng trén ving gan Centoceli

thudc nuée Y (Bang 3.1).
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Chién tranh thé gidi thit nhat (1914 - 1918) danh dau giai doan khoi dau
ctia cong nghé chup anh tr may bay cho muc dich quan sw. Cong nghé chup
anh tir may bay da kéo theo nhiéu nguoi hoat dong trong linh vuiec nay, dac biét
trong viéc lam anh va do dac anh. Nhitng ndm sau d6, cac thiét ké khac nhau
vé cac loai may chup anh dwoc phat trién manh mé. Bong thoi, nghé thuat giai
doan khong anh va do dac ttr anh da phat trién manbh, 1a co s6 hinh thanh mét
nganh khoa hoc mdi la do dac anh (photogrametry). Day la nganh ¢ng dung
thuee té trong viéc do dac chinh xac cac d6i twong tir dt liéu anh chup. Yéu cau
trén doi haéi viéc phat trién cdc thi€t bi chinh xdc cao, dap ting cho viéc phan tich
khong anh. Trong chién tranh thé gidi th hai (1939 - 1945) khong anh da dung
chu yéu cho muc dich quan sy. Trong thoi ky nay, ngoai viéc phat trién cong
nghé radar, con danh ddu béi sy phat trién anh chup st dung ph6 hong ngoai.
Cac btrc anh thu dugc tit ngudn nang liwgng nhan tao la radar, da dugc st dung
rong rai trong quan syw. Cac anh chup véi kénh phd hong ngoai cho ra kha nang
triét loc thong tin nhiéu hon. Anh mau, chup bang may anh, da dwoc duing trong
chién tranh thé gidi thit hai. Viéc chay dua vao vii try gitra Lién X6 ¢t va Hoa
Ky da thic ddy viéc nghién ctru trai dat bang vién thdm véi cac phuong tién ki
thuat hién dai. Cac trung tam nghién cttu mat dat dugc ra doi, nhu co quan vi
tru chau Au ESA (Aeropian Remote sensing Agency), Chuong trinh Vii tru
NASA (Nationmal Aeromautics and Space Administration) My [1].

Ngoai cac thong ké o trén, co thé ké dén cac chwong trinh nghién ctru trai dat

bﬁmg vién tham tai cidc nuwdc nhu Canada, Nhat, Phép, An D6 va Trung Qudc.

Btic anh dau tién, chup vé trai dat tie vii try, duoc cung cdp tir tau Explorer-
6 vao nam 1959. Tiép theo la chwong trinh vii tru Mercury (1960), cho ra cac san
pham anh chup tir quy dao trai dat cé chat luong cao, anh mau cé kich thwéce
70mm, dwgc chup tir mot may tu dong. Vé tinh khi tuwong dau tién (TIR0S-1),
dwoc phong 1én qui dao trai dat vao thang 4 ndm 1960, mé dau cho viéc quan
sat va du bdo khi twong. Vé tinh khi twong NOAA, da hoat dong ttt sau nam
1972, cho ra dit liéu anh c6 d6 phan giai thoi gian cao nhat, danh dau cho viéc

nghién ctru khi twong trai dat tie vii tru mot cach tong thé va cap nhat tirng ngay.
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Bdng 3.1. Tom tit sy phdt trién ciia vién tham qua cdc sy kién

1800 Phat hién ra tia hong ngoai

1839 Bat dau phat minh ki thuat chup anh den trang

1847 Phat hién ca dai ph6 hong ngoai va pho6 nhin thay

1850 - 1860 | Chup anh ttt khinh khi cau

1873 Xay dung hoc thuyét vé pho dién tir

1909 Chup anh tir may bay

1910-1920 | Giai doan tir khong trung

1920-1930 | Phat trién nganh chup va do anh hang khong

1930 - 1940 | Phat trién ky thuat radar (Dtic, My, Anh)

1940 Phan tich va ttng dung anh chup ttr may bay

1950 Xéc dinh dai pho tir vung nhin thdy dén khong nhin thay
1950 - 1960 | Nghién cttu sau vé anh cho muc dich quan sy

19— 4-191 gér?g);z 1}):1;)?51 ’.céu vl tru c6 nguoi lai va chup anh trai dat
1960 - 1970 | Lan dau tién st dung thuat ngtr Vién tham

1972 My phong vé tinh Landsat-1

1970 - 1980 | Phat trién manh mé phuong phap xw ly anh so

1980 - 1990 | My phat trién thé hé méi cua vé tinh Landsat

1986 Phap phong vé tinh SPOT vao quy dao

1990 dén Phat trién b cam thu da pho, tang dai pho va kénh pho,
nay tang do phan giai bo bd cam. Phat trién nhiéu ky thuat xt

1y méi
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Sw phat trién ctia Vién tham, di lién véi sy phét trién ctia cong nghé nghién
ctu vi try, phuc vu cho nghién ctru trai dat va cac hanh tinh va quyén khi. Cac
anh chup ndi (stereo), thuc hién theo phuwong ding va xién, cung cap ttr vé tinh
Gemini (1965), da thé hién wu thé ctua cdng viéc nghién ctru trai dat. Tiép theo,
tau Apolo cho ra san phdm anh chup noéi va da pho, c6 kich thudc anh 70mm,
chup vé trai dat, da cho ra cac thong tin vo cung hitu ich trong nghién ctru mat
dat. Nganh hang khong v tru Nga da dong vai tro tién phong trong nghién ctru

Trai Dat tir v tru [6].

Viéc nghién ctru trai dat da dwoc thye hién trén cac con tau v tru cd nguoi
nhw Soyuz, cac tau Meteor va Cosmos (ttt nam 1961), hodac trén cac tram chao
mung Salyut. San phdm thu dugc la cac anh chup trén cac thiét bi quét da pho
phan giai cao, nhu MSU-E (trén Meteor - priroda). Cac bttc anh chup tir vé tinh
Cosmos ¢6 dai phd nam trén 5 kénh khéac nhau, véi kich thude anh 18 x 18cm.
Ngoai ra, cdc anh chup ttr thiét bi chup KATE-140, MKF-6M trén tram quy dao
Salyut, cho ra 6 kénh anh thudc dai pho 0.40 dén 0.89um. Do phan giai mat dat
tai tam anh dat 20 x 20m [1].

Tiép theo vé tinh nghién ctru trai dat ERTS (sau doi tén la Landsat-1), 1a cac
vé tinh thé hé méi hon nhu Landsat-2, Landsat-3, Landsat-4 va Landsat-5. Ngay
tie dau, ERTS-1 mang theo by cam quét da phé MSS véi bon kénh phd khac
nhau, va b cam RBV (Return Beam Vidicon) véi ba kénh phd khac nhau. Ngoai
cac vé tinh Landsat-2, Landsat-3, con co cac vé tinh khac la SKYLAB (1973) va
HCMM (1978). Ttr 1982, cac anh chuyén dé dwgc thuc hién trén cac vé tinh
Landsat TM-4 va Landsat TM-5 v6i 7 kénh pho tir dai song nhin thdy dén hong
ngoai nhiét. Diéu nay tao nén mét wu thé mdi trong nghién ctru trai dat tte nhiéu
dai pho khac nhau. Ngay nay, anh vé tinh chuyén dé tir Landsat-7 da dugc phd
bién véi gia ré hon cac anh vé tinh Landsat TM-5, cho phép nguoi st dung ngay
cang c6 diéu kién d€ tiép can v6i phuong phap nghién ctru mdi truong qua cac

dt liéu vé tinh (Hinh 3.1).
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Hinh 3.1. Vién tham tir vigc thu nhn thong tin dén nguoi si dung

Dt liéu anh vé tinh SPOT cta Phap khoi dau tir ndam 1986, trai qua cac thé
hé SPOT-1, SPOT-2, SPOT-3, SPOT-4 va SPOT-5, da dwa ra san pham anh so
thudc hai kiéu pho, don kénh (panchoromatic) véi do phan dai khong gian tte
10 x 10m dén 2,5 x 2,5m, va da kénh SPOT- XS (hai kénh thudc dai phé nhin
thay, mot kénh thugc dai pho hong ngoai) voi dd phan giai khong gian 20 x 20m.
Ddc tinh cta anh vé tinh SPOT 1a cho ra cac cap anh phu chong cho phép nhin
do6i twong nai (stereo) trong khong gian ba chiéu. Biéu nay gitip cho viéc nghién
ctru bé mat trai dat dat két qua cao, nhat 1a trong viéc phan tich cac yéu t6 dia
hinh.Cac anh vé tinh ctia Nhat, nhu MOS-1, phuc vu cho quan sat bién (Marine
Observation Satellite). Cong nghé thu anh vé tinh cting dwoc thyec hién trén cac
vé tinh cua An P04 IRS-1A, tao ra cac anh vé tinh nhw LISS thudc nhiéu hé khac nhau.

Trong nghién ctru moi truong va khi hau trai dat, cac anh vé tinh NOAA
c6 do pht1dn va co6 sy ldp lai hang ngay, da cho phép nghién ctru cac hién teong
khi hdu xay ra trong quyén khi nhw nhiét d9, ap sudt nhiét déi hodc du bao bao.

Su phét trién trong linh vuc nghién cttu trdi dat bang vién thadm dugc day

manh do ap dung tién by khoa hoc ky thuat mai véi viéc st dung cac anh radar.
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Vién tham radar tich cuc, thu nhan anh bﬁmg viéc phat song dai siéu tan va thu
tia phan hoi, cho phép thyc hién cac nghién cttu doc lap, khong phu thude vao
may. Song radar cé dac tinh xuyén qua may, 16p dat méng va thuc vat va la
nguon soéng nhan tao, nén nod cé kha nang hoat dong ca ngay va dém, khong
phu thudc vao nguon nang luong mat troi. Cac bic anh tao nén boi hé radar
kiéu SLAR duoc ghi nhan dau tién trén b cam Seasat. Dac tinh cua séng radar
la thu tia phan hoi ttr nguon phat voi goc xién rat da dang. Song nay hét stc
nhay cam véi d6 gho ghé cua bé mat vat, duwoc chum tia radar phat tdi, vi vay

n6 dugc iing dung cho nghién cttu cdu trac mot khu vuc nao d6 [1].

Cong nghé may tinh ngay nay da phat trién manh mé cung vdi cac san
pham phan mém chuyén dung, tao diéu kién cho phéan tich anh vé tinh dang s6
hodc anh radar. Thoi dai bung n6 ctia Internet, cong nghé tin hoc véi ky thuat
xt ly anh s6, két hop véi Hé thong tin Dia ly (GIS), cho kha nang nghién ctu

trai dat bang vién tham ngay cang thuan loi va dat hiéu qua cao hon
3.2. KHAI NIEM, PHAN LOAI, NGUYEN LY CUA VIEN THAM
3.2.1. Khai niém

Vién tham (Remote sensing) duoc hiéu 1a mot khoa hoc va nghé thuat dé
thu nhan thong tin vé mot doi twong, mot khu vuc hodc mét hién tuong thong
qua viéc phan tich tai liéu thu nhan dwoc bang cac phuong tién. Nhitng phuong
tién nay khong cé su tiép xuc truc tiép véi do6i twong, khu vuc hoac voi hién

teong dwoc nghién ctru [2].

Thuec hién dugc nhirtng cong viéc do chinh la thuc hién vién tham - hay hiéu
don gian: Vién tham 12 thim do tir xa vé mot d6i twong hoac mot hién twong ma
khong co sy tiép xuc truc tiép véi doi tugng hoac hién twong do.

Méc du c6 rat nhiéu dinh nghia khac nhau vé vién thdm, nhung moi dinh
nghia déu c6 nét chung, nhan manh "vién tham 1a khoa hoc thu nhan tir xa cac
thong tin vé cac doi twong, hién tuwong trén trai dat". Duwéi day la dinh nghia vé
vién tham theo quan niém cta cac tac gia khac nhau.

- Theo Ficher va nnk (1976) vién tham 13 mot nghé thuat, khoa hoc, ndi it

nhiéu vé mot vat khong can phai cham vao vat do.
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- Theo Barret va Curtis (1976) vién thdm 12 quan sat vé mot ddi tieong bang

mot phuong tién cach xa vat trén mot khoang cach nhat dinh.

- Theo D. A. Land Grete (1978) vién tham la mot khoa hoc vé 18y thong tin
tir mot d6i twong, dwoc do tir mot khoang cach cach xa vat khong can tiép xuc
v6iné. Nang leong dwoc do trong cac hé vién tham hién nay la nang leong dién

ttr phat ra tir vat quan tam...

- Vién thdm la tng dung vao viéc 14y thong tin vé mit dat va mat nudc cta
trai dat, bf?mg viéc st dung cac anh thu duoc tir mot dau chup anh st dung btec

xa pho dién tt, don kénh hodc da phd, birc xa hodc phan xa tir bé mat trai dat [7].

- Vién tham 1a "khoa hoc va nghé thuat thu nhan thong tin vé mot vat thé,
mot vung, hodc mot hién tugng, qua phan tich dit liéu thu dugc boi phuweong tién

khong tiép xuc véi vat, vung, hodc hién twong khi khao sat " [8].

- Phwong phap vién tham la phuong phap st dung nang leong dién tir nhu
anh sang, nhiét, séng ciec ngan nhr mot phuwong tién dé diéu tra va do dac

nhiing dac tinh cua d6i tuong [9].
3.2.2. Phan loai vién tham
St phan biét cac loai vién tham can ctt vao cac yéu t6 sau:
- Hinh dang quy dao ctia vé tinh.
- D6 cao bay ctia vé tinh, thoi gian con lai cia mot quy dao.
- Dai pho cua cac thiét bi thu.
- Loai ngu6n phat va tin hiéu thu nhan.
C6 hai phuong thitc phan loai vién thdm chinh Ia:
a. Phan loai theo nguon tin hiéu

Can ctt vao ngudn cua tia téi ma Vien tham duwoc chia lam hai loai:
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Hinh 3.2. Vién tham cht dong va vién tham bi dong

- Vién tham chu ddng (active): ngudn tia tdi 1a tia sdng phat ra tir cac thiét

bi nhan tao, thuong la cac may phat ddt trén cac thiét bi bay.

- Vién tham bi dong (passive): ngudn phat birc xa la mat troi hodc ttr cac vat

chat ty nhién.

Hién nay, viéc tng dung phdi hop gifta vién thdm va cac cong nghé vii tru
da trd nén pho bién trén pham vi toan cau. Cac nwdc ¢d nén cong nghé vi tru
phat trién da phong nhiéu vé tinh lén quy dao, trén d6 cé mang nhiéu thiét bi
vién thdm khéc nhau. Céc tram thu mit dat phan bd déu trén toan cau c6 kha

nang thu nhan nhiéu loai tw liéu vien tham do vé tinh truyén xudng.

b. Phéin logi theo dic diém quiyj dgo: c6 hai nhdm chinh la vién tham vé tinh dia

tinh va vién tham vé tinh quj dao cuc (hay gan cuc) (hinh 3.3).
Can ctr vao dac diém quy dao vé tinh, co6 thé chia ra hai nhom vé tinh la:

+ V@ tinh dia tinh 1a vé tinh c6 t6c dd goc quay bang toc dd géc quay cta

trai dat, nghia la vi tri twong d6i cua vé tinh so véi trai dat la ding yén.

+Vé tinh quy dao cuc (hay gan cuc) 1a vé tinh ¢6 mat phéng quy dao vudng
g6c hodc gan vudng goc so véi mit phang xich dao ctia Trai Dat. Toc d6 quay
cta vé tinh khac véi téc dd quay cua trai dat va duoc thiét ké riéng sao cho thoi
gian thu anh trén moi vling l1anh tho trén mat dat 1a cung gio dia phuwong va thoi
gian thu 1ap lai la ¢6 dinh d6i véi 1 vé tinh (vi du LANDSAT la 18 ngay, SPOT
la 26 ngay...).
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Trén hai nhom vé tinh ndi trén déu cé thé ap dung nhiéu phuong phap thu

nhan thong tin khac nhau tuy theo sy thiét ké ctia noi ché tao.

Hinh 3.3. V¢ tinh dia tinh (trdi) va V¢ tinh quij dao gin cuc (phai)

c. Phan logi theo dai song thu nhin

Theo budc séng, vién thdm duoc phan ra thanh 3 loai co ban (hinh 3.4)

- Vién thdm trong dai séng nhin thdy va hong ngoai.

- Vién thdm hong ngoai nhiét.

- Vién thadm siéu cao tan.

Mt troi 1a ngudn nang luong cht yéu déi véi nhém vién tham trong dai
song nhin thdy va hong ngoai. Mat troi cung cdp mot biec xa ¢d budc séng vu
th& 6 0,5um. Tu liéu vién thdm thu dugc trong dai séng nhin thdy phu thudc chu
yéu vao su phan xa ttr bé mat vat thé va bé mat Trai dat. Cac thong tin vé vat
thé duoc xac dinh ttr cac phd phan xa [3].

Moi vat thé & nhiét dd binh thuong déu tu phat ra mot biic xa ¢é dinh tai
buéc séng 10pum. Ngudn nang luong st dung d6i véi vien tham héng ngoai

nhiét do chinh vat thé san sinh ra.
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Hinh 3.4. So d6 phdn loai vién tham theo budc song

Vién thdm siéu cao tin sw dung btic xa siéu cao tan cé budc song tir mot
dén vai chuc centimet. Nguon nang luong st dung ddi véi vién tham siéu cao
tan chu dong duoc chu dong phat ra tir may phat. Ky thuat ra da thudc vién
tham siéu cao tan cha dong. Ra da chu dong phat ra nguon nang luong tdi

cac vat thé, sau do6 thu lai dugc nhiing btrc xa, tan xa hodc phan xa ttr vat thé.
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Ngudn nang lwong str dung ddi véi vien tham siéu cao tan bi dong do chinh
vat thé phat ra. Biec xa ké siéu cao tan la by cam thu nhan va phan tich bic xa

siéu cao tan cta vat thé.
3.2.3. Nguyén ly co ban ctia vién tham

Song dién tir dwoc phan xa hodc biic xa tir vat thé 1a ngudn cung cap thong
tin chti yéu vé dic tinh ctia d6i teong. Anh vién thdm cung cAp thong tin vé cac
vat thé teong tng voi nang luong bie xa tng voi ting budce song da xac dinh.
Do lwong va phan tich ning lwong phan xa phd ghi nhan béi anh vién tham, cho
phép tach thong tin hitu ich vé ting 16p phu mat dat khac nhau do su tuong tac

gitta birc xa dién tir va vat thé [10].

Vat mang s
B cam = i T
- : Mat troi

Khi quyén
B Birc xa Phén Xa

Hinh 3.5. Nguyén ly thu nhdn dit liéu vién thdm

Thiét bi dung dé€ cam nhan séng dién ttr phan xa hay bic xa tit vat thé duoc
goi la by cam bién. BO cam bién cé thé la cac may chup anh hodc may quét.
Phuong tién mang cac bd cam bién duoc goi la vat mang (may bay, khinh khi
cau, tau con thoi hodc vé tinh...). Hinh 3.5 thé hién so d6 nguyén ly thu nhan
anh vién tham.

Ngubn nang luong chinh thuong st dung trong vién thdm 1a birc xa mat
troi, nang luwgng ctia song dién tir do cac vat thé phan xa hay btc xa duoc bd

cam bién dat trén vat mang thu nhan.
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Thong tin vé ning lwong phan xa ctia cac vat thé dwoc anh vién tham thu
nhan va x& li ty ddng trén may hodc giai doan truc tiép tir anh dya trén kinh
nghiém cuia chuyén gia. Cu6i cung, cac dit liéu hoac thong tin lién quan dén cac
vat thé va hién thugng khac nhau trén mat dat sé dugc tng dung vao trong
nhiéu linh vic khac nhau nhu: noéng lam nghiép, dia chat, khi tuwong, moi
truong...

Toan b¢ qua trinh thu nhan va x& li anh vién tham c6 thé chia thanh 5 phéan
co ban nhu sau:

- Ngudn cung cap nang luong.

- Sy twong tac cua nang luwgng véi khi quyén

- Sy twong tac voi cac vat thé trén bé mat dat

- Chuyén d6i nang luwgng phan xa ttr vat thé thanh di liéu anh

- Hién thi anh s6 cho viéc giai doan va xu li.

Nang luwgng cua song dién tir khi lan truyén qua moi truong khi quyén sé
bi cac phan ti khi hdap thu dudi cac hinh thitc khac nhau tuy thudc vao ting
budc séng cu thé. Trong vién tham, nguoi ta thuong quan tam dén kha nang
truyén song dién tir trong khi quyén, vi cac hién twong va co ché tuwong tac gitra
song dién tr voi khi quyén sé c6 tdc dong manh dén thong tin do b cam bién
thu nhan duoc. Khi quyén c6 dac diém quan trong dé la twong tac khac nhau
ddi véi bire xa dién ttr ¢6 budce séng khac nhau. Doi véi vién tham quang hoc,
ngudn nang luwgng cung cdp chu yéu la do mat troi va su c6 mat cing nhu thay
ddi cac cac phan tit nwdce va khi (theo khong gian va thoi gian) c6 trong 16p khi
quyén la nguyén nhan gay chu yéu gay nén su bién d6i nang lugng phan xa tt
mat dat dén bo cam bién. Khoang 75% nang luwong mat troi khi cham dén 16p
ngoai ctia khi quyén duoc truyén xudng mat dat va trong qua trinh lan truyén
song dién ttr ludn bi khi quyén hap thy, tan xa va khic xa treede khi dén bd cam
bién. Cac loai khi nhu oxy, nito, cacbonic, 6z6n, hoi nudc... va cac phan t lo
ltng trong khi quyén la tdc nhan chinh anh huong dén su suy giam nang luong

song dién tlr trong qua trinh lan truyén.
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Dbé hiéu r6 co ché tuong tac gitta song dién tir va khi quyén va viéc chon

phd dién ttr € stt dung cho viéc thu nhan anh vién tham, bang 3.2 thé hién dic

diém ctia dai phd dién tir thuong dwoc st dung trong ky thuat vién tham.

Bang 3.2. Ddc diém ciia ddi phd dién tir sir dung trong kij thudt vién thim

Dai phd dién Budc s
. . Dac diém
tw song
Tia cuec tim Hap thu manh béi 16p khi quyén ¢ tang cao (tang
0,3 . | 0z6n), khong thé thu nhan nang lueong do dai
0,4um song nay cung cap nhung hién tuong nay lai bao
vé con nguoi tranh tdc dong cua tia cyc tim.

Tia nhin thdy Rat it bi hap thu boi oxy, hoi nuwdc va nang luong
04 . phan xa cuc dai tng voi bude song 0,5um trong
0,76um khi quyén. Nang lugng do dai song nay cung cdp

gitt vai tro trong vien tham.
Céan hong 0,77+1,34 | Nang lwong phan xa manh tng voi cac budc song
ngoai pum can hong ngoai ttr 0,77 + 0,9um. St dung trong
Hong ngoai | 155 =+ chup anh hong ngoai theo ddi sy bién ddi thuc
trung 24um vat tr 1,55 + 2,4um

Hong ngoai 3+ Mot s6 vung bi hoi nwdc hap thu manh,dai song
nhiét 22um | nay git vai tro trong phat hién chay rttng va hoat
dong nui ltra. Birc xa nhiét cua trai dat cua nang

lwong cao nhat tai bude séng 10um
Vo tuyén Imm + | Khi quyén khong hdp thu manh nang luong cac
(rada) 30cm budc séng 16n hon 2cm, cho phép thu nhan nang

legng ca ngay 1an dém, khong bi anh huong cta

may, suong mu hay mua.
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3.3. BO CAM VA PHAN LOAI BO CAM
3.3.1. Khai niém chung vé bo cam

B§ cam gitt nhiém vu thu nhdn cac nang luong btic xa do vat thé phan xa
ttr ngudn cung cap ty nhién (mat troi) hodc nhan tao do (do chinh vé tinh phat).
Néng luong nay duoc chuyén thanh tin hiéu s (bién d6i quang nang thanh
dién ndng va chuyén dai tin hiéu dién thanh 1 sd nguyén httu han goi 1a gia tri
cta pixel) teong trng vdi nang lugng birc xa ttng vdi tiing budce song do bo cam
nhan duoc trong dai phd da dwgc xac dinh . D€ hiéu rd nguyén tic hoat dong
cta bd cam, cach don gian nhat la xét kha nang phan xa pho cua thyce vat doi
v6i séng dién tir co budce séng nam trong ving nhin thay. Nhin thay hay cam
nhan duoc d6i vdi biee xa dién tir 1a kha nang dac biét quan trong khong chi doi
vGi cdc bO cdm ma con dbi vGi mit cta con nguoi,nho d6 hinh anh cua vat thé
va mau sic c6 thé duoc tao ra tir viéc thu nang luong do vat thé phan xa tur 1

nguodn cung cap nao do.

Trong 5 giac quan ctia con nguwdi, mat 1a gidc quan c6 cam nhan t6t nhat
d6i véi séng dién tir; mat clia con nguredi gitt chite ndng gidng nhw bo cam trong
hé théng vién thdm. Anh sdng di vao mat qua gidc mac va hoi tu & vong mac
(con nguoi git vai tro la thadu kinh), cac té bao than kinh (hinh que va hinh nén)
¢ vong mac bién doi nang lwgng cua anh sang manh hay yéu tng véi tiing budc
song khac nhau thanh cic xung dién truyén vé ndo (bd xt ly tin hiéu). Nao cta
nguoi sé phan tich cac gid tri khac nhau ctia xung dién dé€ cam nhan dwgc mau

sac hoac hinh anh.

Trong vung anh sang nhin thdy (budc song khoang tir 400-760 nano mét),
cac sac t8 ctia 14 cay anh hudng dén dic tinh phan xa phd ctia né, dac biét 1a chat
diép luc (con 1 s6 yéu td khac cting anh hudng dén nang luong phan xa pho cta
1a cay) hap thu anh sang c6 budc song xanh va dé dong thoi phan xa manh anh
sang co budc song xanh 14 cay tuong ttng budc song 0,55um. Do do, khi cay twoi
tot, mat con ngrroi cam nhan 1a cay cé mau xanh; khi 14 ta sép rung hodc cay bi
bénh ham luong diép luc giam dan dén phan xa pho bi thay doi va la cay sé cd

mau vang do.
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Dai véi b cam, kinh loc pho duoc st dung d€ tach nang luong bic xa ting
véi tiing budc séng khac nhau, va ning luong nay dwoc dan dén céac t& bao
quang dién d€ bién d6i quang nang thanh dién nang. Tuy thudc vao so bit dung
d€ ghi nhan thong tin, viéc chuyén d6i tin hiéu thanh 1 sd nguyén httu han thé
hién sy thay d6i ctia cwong dd phan xa song tir cac vat thé duoc b cam xac dinh.
Trong vién tham, nang lwong nay tng véi 1 don vi nhd nhat trén mat dat twong
g v6i mot pixel trén anh va bang k§ thuat phdi hop van hanh gitta vé tinh va

bd cAm dé tao anh 2 chiéu cuia bé mat dat.

T€ bao quang dién la thiét bi st dung hiéu ting quang dién d€ bién doi
quang ndng thanh dién nang. Do 16n cua dong dién tao ra ty 1é thuan véi véi
cuong do cuad séng phan xa tir vat thé, do do su thay d6i cua dong dién c6 thé
duoc stt dung d€ do luwong su thay d6i nang lwong ctia anh sang manh hay yéu
ung voi ting budce séng khac nhau. Néng luong séng dién tir sau khi tdi té bao
quang dién, dugc chuyén thanh tin hiéu ¢ gia trj thay doi lién tuc theo thoi gian
(s6 thuc) va d€ ghi nhan thong tin, viéc chuyén doi tin hiéu dién lién tuc thanh
1 s6 nguyén httu han dwoc goi la s6 hoa. Gid tri do sang ghi nhan duoc phu
thudc vao sd bit dung trong qud trinh sd hoa va toan by nang luong ctia séng
dién ttr thu dugc (tin hiéu nhdp) chuyén sang tin hiéu s6 (tin hiéu xuat) chi st

dung phén bién d6i tuyén tinh cua by cam.

Bo cam chi thu nhan nang lwong séng dién ttr phan xa hay btrc xa ttr vat
thé theo tirng budc song xac dinh. Nang luong séng dién tir sau khi téi duoc bd
cam duoc chuyén thanh tin hiéu sd (chuyén do6i tin hiéu dién thanh 1 s6 nguyén
hru han goi la gia tri ctia pixel) twvong ttng vdi ndng lwong birc xa ting vai tieng

budc song do bo cam nhan duoc trong dai pho da xac dinh.

May quét véi truong nhin khong d6i (géc nhin khong gian twong tng gitta
1 pixel véi 1 don vi chia mau trén mat dat) duoc sit dung dé tao anh 2 chiéu cta
bé mdt dat dwa trén su phoi hop chuyén dong gitra vat mang va hé thong quét
vudng goc voi hudng bay. Luwong thong tin vé nang lwong bire xa duoc ghi trong
IFOV sé duoc bd cam do6i thanh gia tri cua pixel. Hé thong quét st dung dé€ ghi
nhan ndng luwgng btrc xa ting véi cac budc séng khac nhau trong dai tan da xac

dinh (ttr ceec tim dén hong ngoai) duoc goi la hé thong quét da pho.
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3.3.2. Phan loai b cam

a. Dinh nghia

Mot thiét bi dung d€ cam nhéan séng dién tir phan xa hodc biic xa tir vat thé
dwoc goilabd vién cam, thuong goi tit 1a bd cam. May chup anh hodac may quét
12 nhitng bd vién cam.

b. Phin loai b6 cam

Viéc phan loai cac by cdm c6 nhiéu cach khac nhau, c6 thé theo dai song
thu nhéan, ciing c6 thé theo két cdu. Cac bd cam chu dong thu nhan nang luong
do vat thé phan xa ttr nguon nang lwgng nhan tao. Cac by cam bi dong thu nhan

cac birc xa do vat thé phan xa hodc phat xa.

Mbi loai bd cam thudc nhém chu dong hoac bi dong dugc chia thanh hé
thong quét va hé thong khong quét. Sau d6 chung lai tiép tuc duoc chia thanh

loai tao anh va khong tao anh.

Cac loai may chup anh, may quét quang co, may quét dién t la nhitng bo

cam dugc stt dung rong rai trong vién tham hién nay.

Céac bo cam quang hoc duoc dac trung boi tinh chat pho, dédc trung hinh hoc,

dac trung brirc xa.

Tinh chét pho duoc thé hién qua s6 lwong kénh phd va bé rong kénh. Céc
thiét bi dung phim dugc dac trung boi do nhay cua phim, kha nang loc ctia cac

kinh loc pho, cac tinh chat quang hoc ctia hé thong thau kinh.

Cac dac trung hinh hoc dwgc thé hién qua cac thong s6 nhu treong nhin,
treong nhin khong doéi, d¢ trung khép gitra cac kénh, bién dang hinh hoc.

Cac déc trung birc xa duoc xac dinh dua theo sy thay doi ctia bire xa dién
ttr trede va sau khi di qua hé thong quang hoc.

Vung anh sang duoc bo tri theo thit tw bude song duoc goi 1la pho. Chum
&nh sang trang dwoc tdch thanh phd thong qua thiét bi quang hoc nhuw lang kinh,
hé thong lang kinh.

Ngoai viéc st dung lang kinh d€ tach phd, ngwoi ta con dung kinh loc pho.
C6 3 loai kinh loc phd 1a kinh loc séng dai, kinh loc séng ngan, kinh loc don phd.
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3.3.3. May chup anh
a. Mdy chup anh

Céc loai may chup anh stt dung thong dung trong vién tham la may chup

anh hang khong, may chup anh da pho, may chup toan canh.

Cac may chup anh hang khong dwoc 1ap trén mdy bay, trén tau vé tinh

dung vao muc dich chup anh do dac dia hinh.

Nhitng mdy chup anh st dung trong vién thdm vé tinh c6 METRIC
CAMERA, mdy chup LFC dat trén tau vé tinh con thoi. May chup anh MKF-6
dat trén tau vé tinh "Sayuz-22". Mdy chup anh KFA-1000 dat trén vé tinh
Cosmos. Mot s0 loai may chup anh tiéu biéu la may RMK do hang CARLZEISS,
may RC do hang LEICA Thuy; si ché tao.

Cac tu liéu cta may chup anh st dung vao muc dich do dac nén cau tao
cta may chup anh phai thod man céc diéu kién quang hoc va hinh hoc co ban

nhu sau:
+ Quang sai cia may chup anh phai nho.

+ P90 phan giai kinh vat phai cao va dd nét anh phai duoc bao dam trong toan

bo treong anh.

+ Céc yéu td dinh hudng trong nhu chiéu dai tiéu cy, toa d6 diém chinh

anh phai dugc xac dinh chinh x4c.
+ Truc quang ctia dng kinh phai vuong géc véi mat phang phim.

+ Hé thong chong nhoe phai da kha nang loai trtr anh hwéng ctia chuyén

dong tuwong doi gitta vat mang va Trai dat, nhat la khi chup anh ttr vé tinh.
b. Dic diém ctia hé thong ghi dnh bang vt lidu dnh
+ Trén phim anh chtta dwoc lwong thong tin 1on.
+ Luc phan gidi cao va kha nang khai quat 1on.
+Str dung rong rai trong khoa hoc va san xuét trén cac loai may truyén thong.

+ Kha nang hién thi dé€ quan sat ro rang.
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+ Trén phim anh c6 kha nang ghi nhan cung mot lic nhiéu dai luong vat ly
khac nhau nhu: Mat do quang hoc, quang lwong, hinh hoc, dinh tinh va dinh

lwgng cua cac d6i tugng.

+ Tinh 6n dinh ghi anh cua hé thdng rat cao, c6 kha nang tinh duoc cac bién

dang nhu sai s méo hinh kinh vat, khit nhoe trong qua trinh tao anh.

c. Mot s6 nhuoc diém ctia hé thong ghi anh bang vat liéu anh

+ Thong tin anh khong st dung tryc tiép dugc trong cac hé thong may tinh
khi chwa bién thanh tin hiéu dién.

+ Thong tin trén anh khong van chuyén dwgc trén khoang cach tir vé tinh vé
Trai dat khi tién hanh chup anh, can phai dem phim anh vé Trai dat dé xu ly.
3.3.4. May quét

a. May quét quang co

Mdy quét quang co vé co ban la mot biic xa ké da pho. Bure xa ké nay tao
nén bttc anh hai chiéu dya trén su phoi hop chuyén dong gitra vat mang va hé
thdng guong quay hoéc guong lac vudng goc véi qui dao chuyén dong.

May quét da pho quang co cé thé dat trén may bay hoac vé tinh.

May quét da pho MSS (Multispectral Scanner) va TM (Thematic mapper)
cua vé tinh Landsat la loai may quét da pho quang co.

Nhitng bd phan chinh ctia may quét da phd quang co:

- Hé thong quang hoc: Hé thong kinh vién vong phan xa kiéu Newton,
Casegrain hodc Ritchey-Chretien nhdm han ché sy 1éch mau dén mic t6i thiéu.

- Hé thong tach phd: Cac hé thdng guong, lang kinh hodc kinh loc don pho
thuong duoc st dung,.

- Hé thong quét: Cac guong quay hodc lac trong mit phiang vuong géc voi
dwong bay la phan te quét co ban.

- B6 do: Bo do quang dién t& chuyén nang luwgng dién tir thanh tin hiéu
dién. Cac b khuéch dai quang hoc thuwong duoc stt dung cho dai séng nhin thay

va vung tia cye tim. Di 6t Silicon duoc dung d6i voi vung hong ngoai nhin thay.
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Di 6t Ingium antimony duoc dung cho viing séng ngan. D& do btic xa nhiét
nguoi ta dung di 6t HqCdTe.

- Hé thong kiém dinh: Cac tin hiéu dién do dugc ludn bi anh hwong boi su
bién dong d0 nhay cua hé théng do, do vay can phai duy tri thuong xuyén mot
nguon anh sang hodc nhiét cé cwong d6 o6n dinh lam nguén nang luong chuan
kiém dinh thong s6 by cam.

b. May quét da phd dién tir

Cac hé thong quét dién tit hodc bd cam mang tuyén tinh la hé thong quét,
trong do khong co bo phan co hoc nhu quong quay. Bo phan ghi nhan tin hiéu
cht1 yéu 1a mang tuyén tinh. Cac bo do ban dan cho phép ghi lai dong thoi tiing
hang anh.

Cac hé thong quét dién ti khong cd b phan co hoc nén do 6n dinh hoat
dong rat cao. Tuy vay thuong xuat hién nhiéu trén moét hang anh do su chénh
léch do nhay gitta cac bd do.

Trén hinh 3.6 1a so d6 ctia dit liéu thu duwgc boi hé thong quét dién tu.

Cap thiét bi nap (CCD) thuong duoc dung trong bd cam mang tuyén tinh,
do vay nguoi ta thuong goi bo cam nay la bd cam tuyén tinh CCD.

Hé théng ghi anh bang may quét da phd c6 cac déc diém sau day:

- C6 kha nang ghi nhan anh theo chu ky thoi gian, thong tin mang tinh thoi sw.

- Lyre phan giai cao, d6 khai quat lon.

- C6 thé xt 1y cac thong tin bz\?mg phuong phap tinh todn, cong trtr cac kénh
pho nén san pham da dang hon anh chup.

- C6 thé dua thong tin ghi nhan vé cac lwdi chiéu.

Tuy nhién, hé thdong quét da phd dat trén vé tinh cling c6 mdt s6 nhuwoc
diém nhu: Luc phan giai caa anh quét thap hon anh chup, qua trinh truyén
thong tin vé mat dat sé bi nhiéu, x ly thong tin phai st dung hé théng mdy tinh

dién ttr phtrc tap.
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May quét da phS MSS ctia vé tinh Landsat ¢ bd phan quét bang guong
xoay, sau d6 dwa thong tin qua dng kinh quang hoc vao may. May quét dién ti

CD.HRV ctia vé tinh Spot quét bang mot day Detector

B0 cam mang tuyén tinh

B6 phéan
quang hoc
Puong bay cia vat mang

AN

Dai quét /

Hinh 3.6. So d6 cuia dii liéu thu duoc boi hé thong quét dién tir

3.4. VAT MANG VA QUY PAO BAY
3.4.1. Phan loai vat mang

Phuong tién dung d& mang cdc bo vién cam dugc goi 1a vat mang
(Platform). Cac vé tinh hay may bay la nhitng vat mang pho bién. C6 nhiéu loai

vat mang c6 d0 cao hoat dong tir vai chuc mét trd lén.
Vat mang duwoc chia ra cdc nhém sau day (bang 3.3):
- Vé tinh dia tinh.
- Vé tinh tai nguyén.
- Vat mang qui dao thap.
- Vat mang tang may bay.

- Vat mang tang thap.
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Khi vat mang chuyén dong trong vé tinh, trong khi quyén chiu nhiéu tac
dong cua moi truong xung quanh. D6 la tdc dong nhu ap sudt, mat dd khong
khi va nhiét d¢. Nhitng tac dong nay dan dén su mat on dinh thé cua vt mang

khi chuyén dong trén qui dao.

Bang 3.3. Phan logi vat mang theo dg cao

Vat mang Chiéu cao Hinh thitc quan sat Vidu
Vé tinh dia tinh | 36.000km Quan sat ttr mot diém co dinh | GMS
Vé tinh qui dao 500km - Quan sat déu dan theo chu ky | Landsat
tron 1000km
Tau vé tinh con Quan sat khong déu, theo tiing | Discovery

thoi

240km - 350km

cuQc thi nghiém

Bong tham khong | 100m - 100km | Nghién cttu nhiéu doi tuong
khac nhau
May bay phan 10km - 12km | Nghién cttu nhiéu ddi tuong

lwe cao tang

khac nhau

May bay tang 500m - 8000m | Nghién cttu nhiéu d6i tuwong
thap hodc trung khac nhau

binh

May bay lén 100m - 2000m | Nghién cttu nhiéu doi tuong
thang khac nhau

May bay khong | Dwéi 500m Nghién cttu nhiéu déi twong
nguoi lai diéu khac nhau

khién bang vo

tuyén

Do dac mat dat 0 -30m Thu théap s0 liéu thuc dia
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3.4.2. Qui dao bay va cac thong s co ban
a. Cdc phin tir quij dao cia vé tinh

Tap hop cac thong s6 co ban mo ta quy dao chuyén dong cuia vat mang
dwoc goi la cac phan ti quy dao cua vé tinh. Vé tinh chuyén dong trong vi tru
duoc xac dinh béng 6 thong so co ban ctua dinh luat Kepler ap dung chp cac vat
thé chuyén dong trong v tru. Theo dinh luat nay thi vé tinh c6 thé dugc coi
nhu mot vat thé quay xung quanh trai dat trong mot mat phang quy dao khong
bi tdc dong do lwc hdp dan ctia mat trang va mat troi. Thuc ra thi van ton tai
twong tac gitta cdc treong hap dan cua trdi dat, mat trang va mat troi. Nhung
trong nhiéu bai toan thuc té thi anh hudng ciia mat trang va mat troi dén vé tinh
c6 thé bo qua vi khong dang ké so vdi tac dong cua trong treong trai dat. Hinh

3.7 mo ta cac thong s6 quy dao bay ctia vé tinh theo dinh luat Kepler.

Nhu vy, mdi loai vé tinh khac nhau sé chuyén dong xung quanh trai dat
theo mot quy dao xac dinh dugc thiét ké theo sau tham s6 quy dao co ban, d6 la:

- Ban truc 1én A ctia quy dao,

- D0 det quy dao e (Iéch tam quy dao),

- Géc nghiéng i (so véi mat phang xich dao),

- Goc lén bén phai h,

- Biém gan nhat g (goc cuc cta can diém),

- Thoi gian V qua diém gan nhat (can diém).

Cac vé tinh quan sat mat dat doi hoi diéu kién chiéu sang 6n dinh, nghia
1a gbc téi ctia 4nh sang mét troi d6i véi mit phang quy dao luon khong thay di
theo thoi gian (trong mot ngay hay gitta cac mua). Do d6, quy dao dwoc tinh
toan theo sau tham sd t6i wu nhat sao cho gia tri nang lwong phan xa thu dwoc
trén anh vé tinh khong bi thay doi do vi tri ctia mat troi. Loai quy dao duoc thiét
ké nham dam bao diéu kién nay duoc goi la quy dao dong b mat troi, loai nay
dwoc ap dung kha pho bién cho cac vé tinh quan sat mat dat (vé tinh tai nguyén)

vi c6 vu diém ludn tao duwoc mot diéu kién chiéu sang on dinh.
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2+ Hudng bic

"Hinh dang quy dao: tron, elip, ...
"0 nghiéng: nghiéng, cuc
=Kiéu: dia tinh, déng bd mat troi
" Tan sudt [ap: 1ap, ban lap

xich dao

diem xuin phan*
Digm i
cue vien Mt phing quf dao

"A: Ban truc chinh

me: PO léch tam quy dao

"1: Goc nghiéng quy dao

=*h: D¢ kinh phai

=g Diém cuc cin

my: Thoi gian tinh tir diém cie cn

Hinh 3.7. V¢ tinh chuyén dong theo quij dao xdc dinh

Khi vé tinh chuyén dong theo quy dao dong by mat troi va co chu ky lap,
anh ghi nhan trong vung anh sang nhin thay sé khong thé thuc hién duoc trong
khoang thoi gian vé tinh di chuyén ttr cec nam 1én cye béc do phan mat dat ma
vé tinh bay qua trong khoang thoi gian d6 khong duoc mat troi chiéu sang (ban
dém). Nguoc lai, khi vé tinh di chuyén tw cuc bic xudng cuc nam, mat dat duoc
vé tinh quan sat trong diéu kién chiéu sang tot (ban ngay), nén hau hét cac vé

tinh quan sat mat dat hoat dong theo hinh thirc nay.

Déc trung chuyén dong cua vé tinh theo quy dao khong chi dwoc phan biét
theo hinh dang va goc nghiéng cia quy dao ma con theo chu ky ldp lai cua vé
tinh tai vi tri quan sat. Vi trai dat quay mot vong quay truc mat 24 gio va vé tinh
chuyén dong véi van tdc nhat dinh nén thoi gian dé€ vé tinh hoan tat quy dao
tro lai vi tri ban dau c6 thé xac dinh dugc. Néu thiét k€ quy dao dé€ vé tinh tro
lai diém thién dinh trong mot ngay thi duoc goi la quy dao cd chu ky ldp mot
ngay. Nguoc lai, sau khoang thoi gian ¢ dinh (nhiéu ngay) vé tinh tro lai diém
thién dinh nhu dugc minh hoa trén hinh 1.10 dwoc goi la quy dao c6 chu ky lap
lai nhiéu ngay. Vé tinh quan sat mat dat thuong str dung quy dao co6 chu ky lap

lai nhiéu ngay vi né cho phép bg cam bién nhin bao pht hau hét cac phan trén
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madt dat dua trén su két hop chuyén dong quay twong doi gitta mat dat va vé
tinh. Khoang thoi gian twong tng vdi chu ky quy dao sé khac nhau tng voi
tung loai vé tinh, va khoang thoi gian ma vé tinh hoan tat chu ky quy dao caa
noé ciing khong giong vaéi thoi gian lap lai vi tri chup ban dau cta nd. Vi mét s6
vé tinh (nhu SPOT) ¢6 thé st dung ky thuat chup anh véi goc nhin nghiéng cho
phép rat ngan thoi gian chup lai anh trén ciing moét khu viee so véi thoi gian

hoan tdt chu ky quy dao [3].

Khi chon dit liéu anh vé tinh phuc vu cho cong tac quan sat hay phan tich
bién ddng can phai xem xét vé tinh c6 chu ky 1ap (chup anh) va chu ky quy dao
thich hop nhat cho nhu cau st dung [4].

Bang 3.4. Thong ké chu ky lip va chu ky quij dao ciia vé tinh Landsat, SPOT, va ADEOS

Ve tinh LANDSAT SPOT ADEOS

Chu ky Landsat 1,2,3: Khoang | Khoang 101 phut | Khoang 101 phut
quy dao | 103 phat
Landsat 4,5,7,8:
Khoang 99 phut
Chuky ldp | Landsat 1,2,3: 18 ngay | 26 ngay 41 ngay
Landsat 4,5,7,8: 16
ngay

3.5. CAC HE THONG VE TINH VIEN THAM THONG DUNG
3.5.1. Vé tinh Landsat

Vao nam 1967, t6 chirc Hang khong va vii tru qudc gia My (NASA) duoc
s ho tro cua Bo Noi vu My tién hanh chuwong trinh nghién cttu tham do tai
nguyén dat ERTS (Earth Resources Technology Satellite : Vé tinh ky thuat tham
do tai nguyén trai dat). Vé tinh ERTS-1 duoc phéng vao ngay 23/6/1972. Sau d6
dwoc NASA ddi tén chuong trinh ERTS thanh Landsat, ERTS-1 dwoc d6i tén
thanh Landsat 1. Cho dén nay NASA da phong duoc 8 vé tinh trong hé thong
Landsat (Bang 3.5).
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Hinh 3.8. Vé tinh Landsat 8
Bang 3. 5. Cdc thé'hé vé tinh Landsat

Ve tinh Ngay phong | Ngay ngurng hoat dong B§ cam
Landsat 1 23/6/1972 6/1/1978 MSS
Landsat 2 22/01/1975 27/7/1983 MSS
Landsat 3 05/03/1978 7/9/1983 MSS
Landsat 4 16/07/1982 Dang hoat dong T™, MSS
Landsat 5 01/03/1984 Dang hoat dong T™, MSS
Landsat 6 05/03/1993 Bi hong ngay ttt khi phong | ETM
Landsat 7 15/04/1999 Dang hoat dong ETM+
Landsat 8 11/02/2013 Dang hoat dong OLI & TIRS

- Landsat MSS (Landsat Multispectral Scanner)

MSS 1a bo cam duoc dat trén cac vé tinh tir Landsat 1 dén Landsat 5 & d6
cao 919 km so v6i mat dat. Chu ky 1dp lai la 18 ngay. Cac b cam MSS la nhiing
hé thong may quang hoc ma trong do cac yéu td tach sang riéng biét duoc quét
qua bé mat Trai dat theo hudng vudng goc voi hudng bay. MSS c6 4 bg loc tach song.

Landsat MSS c6 d0 phan giai la 79m x 79m va gom 4 kénh 1,2,3,4. Trong

d6 kénh 1 va kénh 2 ndm trong vliing nhin thay con kénh 3 va kénh 4 nam trong

vung can hong ngoai
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- Landsat TM, ETM (Landsat Thematic Mapper)

Ttt nam 1982 v¢ tinh Landsat 4 dugc phong va mang thém b cam chuyeén
dung dé€ thanh lap ban d6 chuyén dé goi la TM (Thematic Mapper). V¢ tinh
Landsat 7 méi duoc phéng vao quy dao thang 4/1999 véi bo cam TM cai tién
goi la ETM (Enhanced Thematic Mapper). Hé thong nay la mét bo cam quang
hoc ghi lai ndng lwong vung nhin thdy: hang ngoai phan xa, trung hang ngoai
va hong ngoai nhiét cia quang phd. N6 thu thap nhitng hinh anh da phd ma c6
dd phan giai khong gian, phan giai phd, chu ky va sy phan xa cao hon Landsat
MSS. Landsat TM,ETM c6 do phan giai khong gian la 30m x 30m cho 6 kénh
(1,2,3,4,5,7) va kénh 6 hong ngoai nhiét c6 do phan giai khong gian la 120m x
120m. Vé tinh Landsat bay qua Viét Nam ltic 9h45 phut. Trén vé tinh Landsat
bd cam co y nghia quan trong nhat va dugc st dung nhiéu nhat la TM. Cac

thong sO ky thuat cua by cam TM nhu sau:

Bang 3.6. Cdc Thong s6 kij thuit ciia b cam TM

Kénh 1 | 045 -052 micromet | Xanh cham 30 m
Kénh2 | 052 -060 micromet | Xanh luc 30m
Kénh3 | 063 -069 micromet | Bo 30 m
Kénh4 | 076 -090 micromet | Gan héng ngoal 30m
Keénh 5 1.55 - 1.75 micromet | Hong ngoai 30 m

Kénh& | 104 - 125 micromet | Hong ngoal nhidt 120 m
Kénh7 | 208 -2.35 micromet | Hong ngoai trung 30 m
Ve tinh Landsat TM bay ¢ d6 cao 705 km, mdi canh TM ¢6 dd phu la 185km

x 170km v6i chu ky 13p 1a 16 ngay. Cé thé n6i TM la bd cam quan trong nhat

trong nghién cttu tai nguyén va moi treong.
3.5.2. V¢ tinh Spot

Trén mdi vé tinh Spot dugc trang bi mot hé thong tao anh nhin thay c6 do

phan giai cao ( High Resolution Visible imaging system).
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Cac thé hé vé tinh Spot 1 dén 3 c6 3 kénh pho phan bo trong vung séng
nhin thady ¢ cac budc song xanh luc, d6 va can hong ngoai. Nam 1998 Phap
phong vé tinh Spot 4 voi 2 bo cam HRVIR va thuc vat (Vegetation Instrument).
Ba kénh phd dau cua HRVIR tuong dwong vdi 3 kénh pho truyén thong cta
HRYV. Ndam 2002 Phap da phong thanh cong vé tinh Spot 5 vdi d¢ phan giai cao
hon la : 2,5m; 5m; 10m. C4c vé tinh Spot 6 va Spot 7 dugc phong vao nam 2012
va 2014 c6 d6 phan giai dat téi 1,5 m (anh toan sac) va 6m (anh da phd).

Kiruna man
recenng slation
S55C (Sweden)

— ReQuest and disnbul o
—  IMage dato

System operation data

A

Wrocessing p
Centre -'?'W'

Tou -:air-,v;;n'-n (France)
Hinh 3.9. Hoat dong ctia hé thong vé tinh Spot

Users

_;f*hf

Cac thé hé ctia vé tinh Spot nhu sau:

Bang 3.7. Cdc thé' hé vé tinh Spot

Vé tinh Ngay phong Ngay ngung hoat dong

Spot 1 22/02/1986 1998

Spot 2 22/01/1990 1998

Spot 3 26/09/1993 1998

Spot 4 24/03/1998 Dang hoat dong

Spot 5 04/05/2002 Dang hoat dong

Spot 6 09/09/2012 Dang hoat dong
Spot 7 (Azersky) | 30/06/2014 Dang hoat dong
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Vé tinh Spot bay & d6 cao 832 km véi chu ky 1ap 1a 23 ngay. Mdi canh c6

dd phu la 60km x 60km. Tw liéu Spot dwgc stv dung nhiéu khong chi cho viéc

nghién ctru tai nguyén ma con st dungcho cong tac ban d6 va quy hoach. Cac

thong so ky thuat cua bd cam HRVIR duoc thé hién trong bang sau:

Bang 3.8. Cdc thong s6 kij thudt ciia bo cam Spot

Bocim |Phé dién tir Bophan | g 6c song
giai

Panchromatic 10 m 0.50 - 0.73 pm
SPOT 1

B1 : green 20 m 0.50 - 0.59 pum
SPOT 2

B2 :red 20m 0.61 - 0.68 um
SPOT 3

B3 : near infrared 20 m 0.78 - 0.89 um

Monospectral 10 m 0.61 - 0.68 um

B1: green 20 m 0.50 - 0.59 um
SPOT4 |B2:red 20 m 0.61 - 0.68 pum

B3 : near infrared 20m 0.78 - 0.89 pm

B4 : mid infrared (MIR) 20m 1.58 -1.75 pm

Panchromatic (Toan séc) 25morbm | 0.48-0.71 um

B1 : green (Xanh luc) 10 m 0.50 - 0.59 pm
SPOT5 |B2:red (Do) 10 m 0.61 - 0.68 pm

B3 : near infrared (Can hong ngoai) 10 m 0.78 - 0.89 um

B4 : mid infrared (MIR) (Hong ngoai trung) 20 m 1.58 - 1.75 um

Panchromatic (Toan sic) 1.5m 0,455-0,745 ym

B1 : Blue (Xanh Cham) 6 m 0.455-0.525um
SPOT 6

B2 : green (Xanh luc) 6 m 0.530-0.590 um
SPOT 7

B3 : red (Do) 6 m 0.625-0.695 um

B4 : near infrared (Can hong ngoai) 6 m 0.760-0.890 um

Vi du vé anh vé tinh Spot duoc thé hién ¢ Hinh 3.10.
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Hinh 3.10. Anh SPOT khu vwc Vinh Ha Long

3.5.3. Vé tinh Terra

Terra la vé tinh cia Nhat Ban dwoc phong vao v tru ngay 18/12/1999. Day
1a mot vé tinh nam trong dy 4an EOS (Earth Observing System) ctia NASA. Do
cao vé tinh tir 700 km dén 737 km, tai xich dao d6 cao cta vé tinh nay la 705km.

Anh Aster ctia vé tinh Terra c6 14 band phg, tir nhin thiy dén hong ngoai
nhiét. DY phan giai anh Aster la 15m trong vung nhin thdy va can hong ngoai,
30m ¢ vung hong ngoai va 90m & vung hong ngoai nhiét.

Chu ky 1&p cua vé tinh Terra 1a 16 ngay, mdi canh chop rong 60kmx60km.
bén ngay 5/2/2003 vé tinh Tera da chop duoc khoang 560 ngan canh phu trim 4
lan Trai dat.

Anh Aster ctia vé tinh Terra cé nhiéu wu diém: C6 do phan giai cao hon
anh Landsat ( 15m so véi 30m), s6 luong kénh phd 16n (14 kénh so véi Landsat
la 7 kénh), gia ca chdp nhan duogc. Vi vay anh Aster dang ngay cang dwgc ting

dung nhiéu ¢ Viét Nam.

3.5.4. Vé tinh VN-Redsatl

VNREDSat-1 (Vietnam Natural Resources, Environment and Disaster —
monitoring Satellite — 1) 1a vé tinh quang hoc quan sat Trai Dat dau tién ctia Viét
Nam, do Cong ty EADS Astrium (Phép) thiét ké, ché tao.

Vé tinh vién thdim VNREDSat-1 dugc phéng vao vii tru ngay 7/5/2013 bang
tén lra ddy VEGA, tt bai phong Kourou, Guiana thugc Phap.
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Hinh 3.11. Vé tinh VNREDSat-1

Hé thong VNREDSat-1 1a hé théng vién thdm bao gom vé tinh quan sét
trai ddt VNREDSat-1, trung tam diéu khién vé tinh, tram thu phat tin hiéu vé
tinh bang tan S, tram lwu tr& d@ liéu du phong va tram thu anh vé tinh.

VNREDSat-1 ¢6 nhiém vu chinh 1a chup anh be mat Trai dat, cung cap
mot sO luwgng 16n anh quang hoc ¢6 phan giai cao mot cach chu dong va kip
thoi cho viéc gidm sat tai nguyén thién nhién, moi truong, thién tai, bién doi
khi hau phuc vu phat trién kinh t& xa hoi va ddm bao an ninh qudc phong.

Bing 3.9. M¢t s6 ' mdc thoi gian chinh cia VNREDSat-1

Su kién Thoi gian
Phong 07/5/2013 09h06
Tach khai tén Itra phong 07/5/2013 11h04

Thu tin hiéu vé tinh dau tién qua tram Kiruna (Thuy Dién) 07/5/2013 14h28

Thu tin hiéu vé tinh dau tién qua tram Hoa Lac (Ha Noi) 07/5/2013 22h15

Vé tinh két thtic ché do sau tach va chuyén sang ché do
08/5/2013 17h04

hoat dong binh thuong

Chup va truyén xudng anh lanh thd Viét Nam dau tién 10 - 13/5/2013
Diéu chinh vé tinh vé quy dao lam viéc 6n dinh 14/5 - 09/8/2013
Ban giao hé thong gitta Phap va Viét Nam 04/9/2013

(Nguon: vast.ac.on)
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Céc thoéng sd cua vé tinh VNREDSat-1:

« Vé tinh ¢6 kich thudc 600 mm x 570 mm x 500 mm, cé trong lwong

khoang 120kg. Tudi tho cta vé tinh theo thiét ké'la 5 nam.
o Vé tinh ¢6 quy dao dong bo Mt troi (SSO)
« D0 cao quy dao trén xich dao: 680km
« G6c nghiéng mat phang quy dao: 98,13°
« DG tron quy dao: 0,001193
« Chu ky quy dao: 5909,6 giay

«Hé thong quang hoc dwoc ddt trén vé tinh VNREDSat-1
la NAOMI (New AstroSat Optical Modular Instrument)

o Thoi gian chup ldp lai (vé tinh nghiéng +35°): 3 ngay
o Thoi gian chup lap lai (vé tinh nghiéng +15°): 7 ngay
Pic diém anh vé tinh VNREDSat-1

Bang 3.10. Cdc thong sé ciia vé tinh VNREDSat-1

Kénh Budc song D6 phan giai
(micro mét) (mét)
Panchromatic 0,45 -0,75 2,5
Band 1 (Blue) 0,45 -0,52 10
Band 2 (Green) 0,53 -0,60 10
Band 3 (Red) 0,62 -0,69 10
Band 4 (NIR) 0,76 - 0,89 10

Ngay 4/12/2013, sau 3 thang nhan ban giao van hanh khai thac VNREDSat-
1 tir Phap, tong so cac anh da chup, x& ly va luu tré thanh cong cua vé tinh la
18.427 canh anh voi kich thudc 17,5km x 17,5km trong dé bao gom 9.817 canh
anh da phd (Multi-spectral) va 8.610 canh anh toan sac (Panchromatic). Riéng
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vung lanh tho va lanh hai Viét Nam, vé tinh da chup va xt ly 4.003 canh, trong
d6 c6 2.018 anh da phd va 1.985 anh toan sac.

Mot s6 hinh anh ctia vé tinh VNREDSat-1 [5]:

Al

Hinh 3.12. Cau Thanh Tri, Ha Néi

i \¢

Hinh 3.14. Khu vyc bo dong va bo tdy  Hinh 3.15. Thanh phé Hué

cia ddo Phii Quéc
CAU HOI ON TAP
1. Trinh bay qud trinh phat trién cua Vién thadm?
2. Phan tich khdi niém va nguyén ly ctia Vién thdm?
3. Trinh bay khai niém b cam va phan loai bd cam?
4. Vat mang la gi? Phan loai vat mang?

5. Trinh bay cac thong tin co ban vé cac hé thong vé tinh Landsat, Spot,
Terra, VN-Redsatl.
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Chwong 4. LY THUYET PHAN XA PHO CUA CAC
POI TUONG TU NHIEN

Chwong nay trinh bay ly thuyét vé ning lwong bikc xa dién tir, nhirng dic tinh
phdn xa phd ctia cic doi twong tw nhién nhw dit, nuwéc, thue vit va nhitng yéu t6"anh
hwong dén kha ning phin xq phd cua cdc doi twong tw nhién. Muc dich la gitip sinh
vien nim dwoc dic tinh phdn xg phd cia tieng nhém doi tiong tw nhién va sy dnh
hwong cua cic yéu t6'khong gian, thoi gian va khi quyén dén khd ning phan xa phd ciia
cdc doi tiegng. Tir d6 cé thé'dp dung vao thiee tién trong viéc lua chon cic kénh phd'thich
hop khi nghién civu cdc doi tieong cu thé.

4.1. BUC XA PIEN TU

Moi d6i teong tie nhién déu phan xa nang luong mat troi chiéu 1én ching

mot cach xac dinh, ddc trung cho trang thai va ban chat cac déi tuwong do.

Phuong phép thu dong ghi nhan anh la thu nhan anh sdng phan xa ttr d6i
teong do mat troi chiéu xudng. Hién nay da s6 cac hé thong thu nhan anh vii
tru (triv hé thdng rada) hoat dong theo phwong phép thu dong. Vi vay khi
nghién ctru ngudn sang trong hé thdng Vién tham ta cht yéu xét dén mit troi
nhu la ngudn nang luong (btc xa) dién tir chu yéu.

Cac nghién ctu vé vat ly cho thay: mat d6 pho cua nang luong anh sang mat
troi 1a mot hang s8 ctia bude séng. Trén d6 thi hinh 4.1 cho thay duong dic trung
pho cua vat den tuyét d6i & 6000°K.

M(W/m2p)
A T T T i
' ..... Puong birc xa phd cia vat den tuyét doi. :
|- Pudng bire xa phd ciia mit trdi & 6000°K
2500 ¢ ! Pudng birc xa phd ctia mit troi quan sat & mat dét '
2000 1 i/ \%
PN
1500 ¢ |
1000 ¢ ;!
i
500 ¢ ;| R IIT T ———————-
il
i/ ° . ° ° ° »
> A
0 o5 10 15 20 25 30 W

Hinh 4.1. Puong ddc trung pho ciia vt den tuyét doi
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Qua d6 thi hinh 4.1 cling thay dwgc mat do pho ctia mat troi bi bién dang
khi di qua khi quyén va tré thanh mot dwong cong phtic tap [1].

4.2. DPAC PIEM PHAN XA PHO CUA CAC POI TUONG TU NHIEN

DPac tinh phan xa phd cta cac d6i twong ty nhién la ham ctia nhiéu yéu to6.
Cac dac tinh nay phu thudc vao diéu kién chiéu sang, mdi truong khi quyén va

bé mat d6i twgng cling nhu ban than cac d6i tuong [1].

Song dién tir chi€u téi mat dat, nang luong cta nod sé tac dong lén bé mat
trai dat va sé xay ra cac hién twong sau:

- Phan xa nang luong.

- Hap thu nang lugng.

- Thdu quang nang luong.

Néng luong btic xa sé chuyén d6i thanh ba dang khac nhau nhu trén. Gia
st coi nang lwong ban dau birc xa la Eo thi khi chiéu xudng cac ddi tuwong no sé
chuyén thanh nang luong phan xa Ep, hdp thu E, va thau quang Er. C6 thé mo
ta qua trinh trén theo cong thitc:

Eo=E,+Eq+Er ()

Trong qua trinh nay ta phai luu y hai diém:

Tht nhat la: khi bé mat d6i tuwong ti€p nhan nang lwgng chiéu tdi, tuy thudce
vao cau truc cac thanh phan, cdu tao vat chat hodc diéu kién chiéu sang ma cac
thanh phan E,, E,, E s€ c6 nhiing gia tri khac nhau d6i véi cac ddi tuong khac
nhau [5]. Do vay ta sé nhan duogc cac tam anh cta cac d6i twong khac nhau do
thu nhan nang luong phan xa khac nhau. Phu thudc vao cdu triac bé mat doi
teong, nang lwong phan xa pho cé thé phan xa toan phan, phan xa mét phan,

khong phan xa vé mot hudng hay phan xa mot phan c¢6 dinh huéng (Hinh 4.2)

a - Phan xa toan phan /
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b - Phan xa mot phan

c - Tan xa toan phan

(Khéng phan xa vé mot hudng)

d - Tan xa mot phan
(Phan xa mét phan c6 dinh hudéng) /

Hinh 4.2. M{t s6 phan xa

Cac dang phan xa ttr cAc bé mat nhu trén can dugc leu y khi doan doc diéu
vé cac anh vii tru va cac anh may bay nhat 1a khi xt¢ ly hinh anh thiéu cac thong
tin vé cac khu vyc dang khao sat. Diéu d6 cd nghia la phai biét ro cac thong s6 ki
thuat cua thiét bi duoc str dung, cac phan chup, diéu kién chup anh, vi nhiing

yéu t6 nay o vai tro nhat dinh trong viéc doan doc diéu vé anh.

Thit hai la: nang luwong chiéu téi d6i tuong duge phan xa khong nhiing
phu thudc vao ciu trac bé mat d6i twong ma con phu thudc vao bude song ctia
nang luong chiéu t6i. Do vay ma trén anh ta thdy hinh anh déi twong do ghi
nhan duoc kha ndng phan xa pho cta cac budce song khac nhau sé khac nhau.

Cac hé thong vién tham chu yéu ghi nhan nang luong phan xa phd nén
cong thic (a) cé the viét lai la:

E,= Eo- (Eq+Er) (b)

Ning long phan xa bang tong nang luong biic xa trit nang lieong hap thu

va nang lugng thau quang.

Dé nghién cttu sy phu thudc cua nang lwgng phan xa pho vao budc song
dién tir ta dua ra khai niém kha nang phan xa pho. Kha nang phan xa pho r cta

buéc séng duwoc dinh nghia bang cong thirc :
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Dé thdy rd ddc tinh phan xa phd phu thudc vao budc song ta xét d6 thi sau

(hinh 4.3)
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Hinh 4.3. Ddc tinh phan xa phd ciia mot s6 doi tuong ty nhién

1 - buong dac trung phan xa phd cua thuc vat.

2 - Puong ddc trung phan xa pho cua dat kho.

3 - Puong ddc trung phan xa pho cua nude.
4.2.1. Dic tinh phan xa phé ctia thuc vat

Kha nang phan xa phd cua thuc vat xanh thay d6i theo d6 dai budce song.
Trén d6 thi (Hinh 4.4) thé hién duong ddc trung phan xa pho thyce vat xanh va

cac vung phan xa pho chinh.

Trong vung song anh sang nhin thdy cac sac td cta la cay anh hwong dén
dac tinh phan xa phd ctia nd, dac biét 1a chat clorophin trong 1a cay, ngoai ra
con mot s6 chat sac t6 khac cling déng vai tro quan trong trong viéc phan xa

pho cua thuc vat [1].

Theo db thi trén ta thay sac t6 hap thu biic xa viing séng anh sang nhin
thay va ¢ vung can hong ngoai, do trong 1a cdy c¢é nwdc nén hap thu bic xa
vung hong ngoai. Cling ttr d0 thi trén ta c6 thé thay kha nang phan xa pho cta
14 xanh & viing séng ngan va viing anh sang do 1a thap. Hai ving suy giam kha
ning phan xa phd nay twong ting véi hai dai séng bi clorophin hap thu. O hai

dai séng nay, clorophin hdp thu phan 16n nang luong chiéu téi, do vay nang
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lwong phan xa cua 1a cay khong 16n. Vung séng bi phan xa manh nhat tuong
ting véi song 0,54y. tikc 1a viing séng anh sang luc. Do d6 14 cay twoi duoc mat
ta cdm nhan cé mau luc. Khi 14 ia hodc cé bénh, ham lwong clorophin trong 1a
giam di lac d6 kha nang phan xa pho ciing sé bi thay ddi va la cay sé c6 mau
vang do [1, 6].

Cau tritc Céc yéu tb chinh anh

Sac t6 té bao Thanh phan nué6ce huong dén kha ning
> ><€ > (" phéan xa pho cta 14 cay

(%) 4 1
Séc to hap thy Nuéc hép thy } Nhiing dai pho hap thu
60
40
20 /\
[ ] [] [ o [] ] ° L ° ° > 7\’(“)
0 06:08 10 12:14 16 18 20 22 24 26

Nhin thay: Hong ngoai

< N &
<

Y.

Can hong ngoai

A

Y.

Phan xa pho hong ngoai

Hinh 4.4. Ddc tinh phdn xa phd cia thyc vt

O vuing hong ngoai anh huong chti yéu 1én kha nang phan xa phé cta 14
cay la ham luong nudce trong la. Kha nang hap thu nang luong (r.) manh nhat
& cac bude song 1,41, 1,9u va 2,7u. Bude song 2,7 hap thu manh nhat goi 1a dai
séng cong hwong hap thy, & day su hdp thu manh dién ra d6i véi séng trong
khoang ttr 2,66 - 2,73

Trén hinh 4.5 cho thdy ¢ dai hong ngoai kha nang phan xa pho cta la manh
nhat & budc song 1,6p va 2,2 - tuwong ting voi vung it hap thu ctia nude.

Tém lai: Kha nang phan xa pho cua mdi loai thwe vat 1a khac nhau va dic
tinh chung nhat vé kha nang phan xa pho cua thyc vat la:

- O vung &nh sang nhin thdy, c4n hong ngoai va hong ngoai kha niang phan

xa pho khac biét ro rét.
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- O viing 4nh sang nhin thdy phan 16n ning luong bi hdp thu boi clorophin
o trong la cay, mot phan nho thdu qua 14 con lai bi phan xa.

O viing héng ngoai nhan t3 anh huong 16n dén kha nang phan xa phd cua
1a 1a ham lwgng nudc, 6 vung nay khi d6 &m trong la cao, nang luong hap thu
la ciec dai. Anh hueong ctia cac c&u triic t€ bao 1 & viing hong ngoai ddi voi kha

ning phan xa phd 1a khéng 1én bang ham luong nudc trong 14 [1].

(%)A r
. S e Hip thy cta nude
100 . Phan xa cua la cdy
80
60
40
20
0 05 09 13 17 21 25 MW

Hinh 4.5. Ddc tinh hdp thu ciia ld cdy va cia nuée
Khi ham luong nudce trong 14 giam di thi kha nang phan xa pho cta la cay

cling tang lén dang ké (hinh 4.6).
1. Do am <40%

r(%)
A P |
80 ¢t //,\ . /, 2. D¢ am 40 +54%
T ,-3. D0 4m 54 +66%
60 ] e ,'I. St ’
eI N 4.Dg am >66%
II/ Lemrmm - \\‘ M - A /\/
S S \ ..
40 . -':: l:l. ‘\\ /”—\\\ - 1
4
[ ] [ L] [ L] [J [ [ ] L] [ ] L ] [
> M(1)

05 0709 111315171,92123 25

Hinh 4.6. Ddc tinh phdn xa phd cia thyc vt
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4.2.2. Djc tinh phan xa phd ctia thé nhudng

Puong dac trung phan xa pho cua da s6 thé nhwong khong phire tap nhu
cua thuc vat. Hinh 4.7 thé hién kha nang phan xa phd cta ba loai dat ¢ trang
thai kho.

Dac tinh chung nhat ctia ching 1a kha nédng phan xa pho tang theo d6 dai
budc song, dic biét 1a & viing can hong ngoai va hong ngoai. O day chi ¢ ning
lwgng hap thu va nang luong phan xa, ma khong cé nang luong thdu quang.
Tuy nhién véi cac loai dat cat c6 thanh phan cdu tao, cac chat hitu co va vo co
khac nhau, kha ndng phan xa pho sé khac nhau. Tuy thudc vao thanh phan hop
chat ma bién do cua d6 thi phan xa pho sé khac nhau. Cac yéu td chu yéu anh
hudng dén phan xa pho ctia dat 1a cdu trac bé mat cua dat, do am cua dat, hop

chat hitu co, vo co [1, 7].

%,
80 Datbun
60 |

40

20 ./’#bi
CEE . Datcat

N : > An)
05 09 13 17 21 25

Hinh 4.7. Ddc tinh phan xa phd cia tho nhwong

Cau truc cua dat phu thudc vao ty 1€ sét, bui, cat. Sét la hat min duwong kinh
nhé hon 0,002mm, bui c6 duong kinh 0,002mm - 0,05mm, cat co duong kinh
0,05mm - 2mm. Tuy thudc ty 1€ thanh phan cta ba loai dat co ban trén ma tao

nén cac loai dat cé tén khac nhau.
V6i dat hat min thi khoang cach gitra cac hat cling nho vi ching & sit gan
nhau hon. Véi hat 16n khoang céch gitta chiing 16n hon, do vay kha nang van

chuyén khong khi va d6 dm ciing dé dang hon. Khi &m wét, trén moi hat cat sé
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boc mét mang mong nudc, do vay do am va luwgng nudc trong loai dat nay sé

caohon va do d6 d¢ am ciing sé anh hudng 16n dén kha nang phan xa phd ctia ching.

A

100 ¢
Lo, Do 4m 0+4%
80 ¢
.................................................... 2. —/\’\Déém 5-12%

60 t _,
40 b 3. D) 4m 22+32%

0 05 09 13 1,7 21 25 > MW

Hinh 4.8. Kha ning phdn xa pho cia dit phy thudc vao dé am

Khi d6 am tang kha nang phan xa pho ciing sé bi giam (hinh 4.8). Do vay
khi hat nuwdc roi vao cat kho ta sé thay cat bi thAm hon, d6 1a do su chénh léch
10 rét gitta cac duwong ddc trung 1, 2, 3. Tuy nhién néu cat da dm ma cé thém

nudc cing sé khong tham mau di may (do swe chénh léch it gitta duong 2 va duong 3).

Mot yéu t6 nira anh huong dén kha nang phan xa pho la hgp chét hitu co
trong dat. Voi ham luong chat hitu co tir 0,5 - 5,0% dat c6 mau nau xam. Néu

ham lwong hitu co thap hon dat sé c6 mau nau sang.

Oxit sét cling anh hudng téi kha ning phan xa phé ctia dat. Kha ning phan
xa phd tang khi ham luong 6xit sat trong dat giam xudng, nhat 1a ¢ ving phd
nhin thay (cé thé lam giam tdi 40% kha nang phan xa pho khi ham luong 6xit

sat ting lén).

Khi bo dxit sat ra khoi dt, thi kha nang phan xa phd ctia dat tang 1én 16 rét
¢ dai song tir 0,5p - 1,1 nhung véi bude séng 16n hon 1,0p hau nhu khong co
tac dung.

Nhu vay, c6 nhiéu yéu t6 anh hudng dén kha nang phan xa pho ctia dat, tuy
nhién chiing c6 lién quan chat ché véi nhau. Cau trac, &6 am, d6 min bé mat, ham

liong chat hitu co va 6 xit sat 1a nhitng yéu t8 quan trong. Viing phan xa va btic
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xa pho cd thé sit dung d€ ghi nhan thong tin hitu ich vé dat con hinh anh ¢ hai

vung pho nay la dau hiéu d€ doan doc diéu vé cac ddc tinh caa dat.

Mot diém quan trong can luu y la méc du bién d¢ d6 thi kha nang phan xa
pho cua cac loai dat c6 thé khac xa nhau nhung nhin chung nhitng khac nhau
nay on dinh ¢ nhiéu dai song khac nhau. Ddi véi thuc vat ching ta phai nho
kha nang phan xa pho phu thudc budc song (tic la doan doc diéu vé ¢ cac kénh
khac nhau), nhung véi thd nhudng khong thé lam duoc nhw vay, mac du suw
khac biét vé kha nang phan xa pho la quan trong nhung nhiéu déc tinh phan xa

pho cua chiing phai doan doc diéu vé & cac dai song nhin thay [1].
4.2.3. Dic tinh phan xa phé ctia nuéc

Kha nang phan xa phd cua nuwdc thay doi theo budc séng cta birc xa chiéu
t6i va thanh phan vat chat c6 trong nwéc. Kha nang phan xa pho ¢ day con phu
thudc vao bé mat nudc va trang thai cua nuwde. Trén kénh hong ngoai va can
hong ngoai duong bd nwde duoc phat hién rat dé dang, con mot s dic tinh cua

nudc can phai st dung dai séng nhin thdy d€ nhan biét.

(%) A
50. Hép
thu
400
30,
20
10— Phén xa
______ . o RN »A (1)

Hinh 4.9. Khd ndng phdn xa vd hdp thu ciia nuéc

Trong diéu kién ty nhién, mat nuwdc hoac mot 16p mong nudce sé hap thu
rat manh ndng luwgng & dai can hong ngoai va hong ngoai (hinh 4.9) do vay,
nang luwong phan xa rat it. Vi kha nang phan xa pho ctia nuedce ¢ dai song dai kha
nho nén viéc st dung cac kénh song dai d€ chup cho ta kha nang doan doc diéu

vé thay van, ao ho... O dai séng nhin thay kha ning phan xa phd ctia nuée tuong
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ddi phtic tap. Viét phuwong trinh can bang nang luong va nghién cu kha néng
phan xa phd cua nuwdc & dai song nhin thay:
E(A) =E,(A) +En(%) +Er(L)
E(A) =Ey(A) +Eo(}) +E
Nhuw hinh 4.10 nudc cét bi hdp thu it nang lwgng ¢ dai song nho hon 0,6
va thdu quang nhiéu nang luong o dai séng ngan. Nudc bién, nudc ngot va
nudc cat ¢ chung dac tinh thdu quang, tuy nhién d¢ thdu quang cua nuwde duc

giam ro rét va budc song cang dai c6 d6 thadu quang cang 16n.

(%) A
50 1- Nudc song
25 2- Nudc dai duong
3- Nudc gan bo
10 4- Nude ¢ vinh
5
2,5
1
0,5
0,25 .
04 0,5 0,6 0,7

Hinh 4.10. Kha ndng phan xa phé ciia mot s loai nudc

Kha ning thau quang cao va hap thu it & dai séng nhin thdy ching to rang
d6i véi 16p nuéc mong (ao, hd ndng) va trong thi hinh anh vién tham ghi nhan
duoc 0 dai song nhin thay la nho nang lwgng phan xa caa chat day: cat, da...

Tuy nhién trong diéu kién ty nhién khong phai lic nao cling ly twong nhu
nudc cat. Thong thuong trong nuwdc chira nhiéu tap chat hitu co va vo co vi vay
kha ndng phan xa pho cua nwéc phu thudc vao thanh phan va trang thai cua
nudc. Cac nghién ctru cho thay nude duc c6 kha nang phan xa phd cao hon nude
trong, nhat la nhitng dai séng dai. Nguoi ta xac dinh rang véi do sau téi thiéu
la 30m, nong do tap chat gay duc la 10mg/ lit, thi kha nang phan xa pho liac d6

la ham s6 cta thanh phan nuéc chit khong con la anh hudng ctia chat day [1].

D6 thau quang cua nudc phu thudce vao bude séng nhu sau:
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Bang 4.1. M6i quan hé giita budc séng va dj thau quang ciia nudc

Budc song Do thiau quang
05+06pn Pén 10 m

0,6+ 0,7 3m

0,7+0,8 1m

08+1,1pn Nho hon 10 cm

Nguoi ta da chting minh rang kha ning phan xa phd ctia nwdc phu thude
rat nhiéu vao d6 duc ctia nudc, & dai séng 0,6 + 0,7 unguoi ta phat hién rang gifta
d6 duc ctia nudce va kha nang phan xa pho c6 mot moi lién hé tuyén tinh.

Ham lwong clorophin trong nwdc cling la mét yéu td anh hwong téi kha
nang phan xa phd ctia nudc. N6 lam giam kha nang phan xa phd cua nudc &
buéc séng ngan va tang kha nang phan xa phd ctia nudc & budc séng c6 mau
xanh 14 cay.

Ngoai ra con mdt s6 yéu td khac cé anh hudng 16n téi kha nang phan xa
pho cta nudc, nhung ciing ¢b nhiéu dac tinh quan trong khac ctia nwdc khong
thé hién duoc r6 qua su khac biét cta phd nhu dd médn cua nudc bién, ham

legng khi métan, 0xi, nito, cacbonic... trong nuoc [1, 3, 4].

4.3. MOT SO YEU TO ANH HUONG DPEN KHA NANG PHAN XA
PHO CUA CAC POI TUONG TU NHIEN

Dé doan doc diéu vé cac dbi twgng tw nhién cé hiéu qua ta phai xac dinh
anh hudng cta cac yéu t6 khong gian - thoi gian, khi quyén dén kha nang phan

xa pho ctia cac doi twgng tw nhién trén mat dat [1,2].
4.3.1. Anh huéng ctia cac yéu t6 khong gian - thoi gian
a. Yéu t6'khong gian.

Nguoi ta chia thanh hai loai: yéu t6 khong gian cuc b va yéu t6 khong

gian dia ly. Yéu t& cuc bd thé hién khi chup anh cung mot loai d6i twong, vi du




GIS VA VIEN THAM =~

cay trong theo hang, ludng va cling cay d6 nhung trong theo mang 16n thi kha
nang phan xa pho cta hai loai trong nay sé dem lai kha ndng phan xa pho khac
nhau [1, 2].

Yéu td dia ly thé hién khi cung loai thyc vat nhung diéu kién sinh trudng
khac nhau theo vung dia ly thi kha nang phan xa pho khac nhau. Yéu td thoi
gian cling c6 thé thé hién. Khi géc mat troi ha thap ta sé ¢d hinh anh nti c6 bong
va cung mot doi twong trén hai swon nti, mot bén dugc chiéu sang va mot bén

khong dugc chiéu sang da tao nén kha nang phan xa pho khac nhau...

Dé€ c6 thé khong ch€ dugc anh hudng cua yéu t6 khong gian, thoi gian dén

kha ndng phan xa pho ta can thuc hién theo mot s6 phuwong an sau:

- Ghi nhén thong tin vao thoi diém ma kha nang phan xa pho ctia mot doi

twong nay khac xa kha nang phan xa pho ctia mot doi twong khac.

- Ghi nhan thong tin vao nhitng lic ma kha nang phan xa pho cua mét doi

tuong khong khac biét may.
- Ghi nhan thong tin thuong xuyén, dinh ky qua mét khoang thoi gian nhat dinh.

- Ghi nhan thong tin trong diéu kién mdi treong nhat dinh, vi du goc mat
troi toi thiéu, may it hon 10%, qua méot s6 ngay nhat dinh...

b. Yéu t0'thoi gian

Thye pht mat dat va mot s6 do6i tuwong khac thuong hay thay d6i theo thoi
gian. Do vay kha nang phan xa phd cling thay d6i theo thoi gian. Vi du cay rung
1a vao mua dong va xanh t6t vao mua xuan, mua he, hodc ltia c6 mau bi€u hién
bé mat khac nhau theo thoi vu. Vi vay khi doan doc diéu vé anh can biét ro thoi

vy, thoi diém ghi nhan anh va déc diém cua d6i tuong can doan doc diéu vé [1, 3].
4.3.2. Anh huéng ctia khi quyén

Nang lwong birc xa tir mat troi chi€u xudng cac doi tugng trén mat dat
phai qua tang khi quyén, sau d6 phan xa tir bé mat trai dat nang luong lai duoc
truyén qua khi quyén téi mdy ghi thong tin trén vé tinh. Do vay khi quyén anh
huong rat 16n téi kha nang phan xa phd cua cac d6i tugng tu nhién. Bé day

khi quyén (khoang 2.000km) anh huwong téi nhitng tia sang ttr mat troi chi€u
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xuong, con do6i voi cac vé tinh vién tham thi bé day cua khi quyén anh huong
tGi s0 liéu thong qua tham s& dd cao bay cua vé tinh [1].

Khi quyén cé thé anh huong téi s6 liéu vé tinh vién thdm bang hai con
duong tan xa va hdp thu nang lugng. Su bién doi nang luong btrc xa mat troi
trong khi quyén la tan xa va hdp thu séng dién tir boi cac thanh phan khi quyén
va cac hat ion khi. Vi qua trinh nay ma su phéan bd phd, phan bd goc va phan

bd khong gian do viéc phat xa cua cac d6i tuong dang nghién cttu yéu di.

Sau day ching ta xem xét anh hwong cua khi quyén ¢ ca hai con dwong tan

xa va hap thu.

Hién tuong tan xa chi lam ddi hudng tia chiéu ma khoéng lam mat nang
legng. Tan xa (hay phan xa) cé duoc la do cac thanh phan khong khi hodc cac
ion c6 trong khi quyén phan xa tia chiéu t6i, hodc do 16p khi quyén day ddc c6
mat d¢ khong khi ¢ cac 16p khong dong nhat nén khi tia chiéu truyén qua cac

16p nay sé gay ra hién tuong khuc xa.

Hién twong hap thu dién ra khi tia séng khong duoc tdn xa ma nang lwong
duogc truyén qua cac nguyeén tee khong khi trong khi quyén va nung noéng 16p
khi quyén. Hién tuong tan xa tuyét doi xay ra khi khong cé sy hdp thu nang
legng. Trong hé thdng vién tham khi ndng lwong tia sang bi tan xa vé cac hudng,
néu truong thu ctia dng kinh may ghi thong tin that rong thi sé thu duwgc toan
bd nang luong tan xa, nguoc lai néu truong thu nho qua thi sé thu duwoc mét
phéan nang luong.

Cac nguyén nhan chinh gay ra hién tugng tan xa va hap thu nang luong anh
sang mat troi la:

- Do sy hap thy, khic xa nang lugng mat troi cta cac phan t trong khi quyén.

- Do su hédp thu c6 chon loc budce song cua hoi nudc, ozon va cac hop chat
khong khi trong khi quyén.

- Do su phan xa (tan xa nang luong chiéu tdi, do sy khong dong nhat cua

khi quyén va cac hat nho trong khi quyén).
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Néu goi Eo la nang luong biic xa toan phan chiéu t6i, Eq 1a nang luong bi
hap thy, E, la nang luong tan xa, E 1a nang luong con lai lot qua dugc anh huong
cua tang khi quyén thi ta c6 thé xac dinh dugc hé s6 hap thu hé s6 phan xa p va

do6 trong sudt T ctia 6 day 16p khi quyén theo cdng thirc :

LE E e
E, E, E,
Voi a+p+T=1
Dai voi vat thé trong subt : T=0; a+p=1
Dai vai vat thé it hap thu: p+T=1

Hién twong tan xa, birc xa trong khi quyén con phu thudc kich thwdc hat
gay tan xa. Khi nang luong tir nguodn chiéu qua khi quyén vao nhitng ving ma
kich thudc hat nho va gan béng budc song thi hién teong tan xa con phu thudc
bwdc song [4].

Néu nhiing vung kich thudc hat 16n hon bude séng rat nhiéu nhw hat muwa
thi anh sang tan xa bao gom:

- Phan xa trén bé mat hat nudc.

- Xuyén qua hat nwdc hodc phan xa nhiéu lan trong hat nuéc.

- Khuc xa qua hat nudc.

Trong treong hop nay hién tuong phan xa phd khong phu thudc vao budce
song cta bttc xa ma phu thudc vao thanh phan khong khi, nén swong mu day
dac ta sé lam cho nang luwong bi tan xa hét cho nén anh c6 mau tr:fmg (ndng
legng khong 161 dwge may thu thong tin). Do d6 trén anh t6 hop mau may ludn
c6 mau trang.

Khi quyén tac dong dén birc xa mat troi qua 3 con duong phan xa, hdp thu
va cho nang luong truyén qua. D&i véi vién thdm phan ning legng truyén qua
la rdt quan trong.

Sau day ta xét d6 thi dac trung cho sy tac dong cua khi quyén dén bic xa

nang luong (Hinh 4.11).
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Hinh 4.11. Cira s6 khi quyén
Trén d06 thi truc hoanh biéu thi d6 dai budc séng A, mdt truc biéu thi hé s&
phan xa nang leong nguon theo phan tram (%).

E
m=p=E—pxlOO%
0

O vung anh sang nhin thay nang lugng phan xa phd 16n nhét ¢& gan 60%
néng lwong chiéu téi duoc phan xa. D6 thi cho thay rang & mdi dai séng khac
nhau nang luong birc xa c6 mic dd phan xa va hdp thu khac nhau: mot s6 budc
song bi hap thu it, mot s6 vung khac nang luong bi hap thu nhiéu. Day la "ctra
s0 khi quyén".

Hé thong chup anh v tru thu dong sé st dung httu hiéu "ctra s6 khi
quyén", con cac hé thong chup anh v tru chu dong sé st dung cac ctra sO &
vung song Imm + 1m. Ctra s6 ctia khi quyén btic xa mat troi gom (bang 4.2).

C4c ctra s8 nay tinh cho 16p khi quyén ndm ngang day nhu mot 16p c6 hai
mat song song. Khi tia chiéu xién, hodc 6ng kinh gbc rong dac tinh ctia cac clra

s0 khi quyén ciling sé thay doi.
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Cac kénh séng ctia hé thong vién thadm 1a cac dai séng phut hop, cé nghia

la chon cac kénh sao cho c6 thé thu dwgc cac séng 6 nhitng ctra s6 ndi trén.

Bdng 4.2. Cdc ddi séng twong 1ing v6i kénh séng ciia hé thong vién tham

S6 ctra s Budc song ()
1 03+1,3
2 1,5+1,8
3 20+2,6
4 3,0+3,6
5 42 +5,0
6 7,0+15,0

Hé thong vién tham da phd thuong st dung cac cra sd 1,2, 3 va 6 vi & d6

anh hudng phan xa va btec xa rat ro rang [1, 4].
CAU HOI ON TAP

1. Bttc xa dién tir la gi? Ung dung cua btrc xa dién twr?

2. Phan xa phd la gi? Giai thich hé sd phan xa ctia mét doi twong

3. Trinh bay ddc tinh phan xa phd ctia thd nhudng, nudc, thye vat?

4. Trinh bay mot s6 yéu t6 anh huong dén kha nang phan xa phd cua cac
ddi twong tw nhién?
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Chuwong 5. XU LY ANH VIEN THAM

N¢i dung chinh ctia chwong nay trinh bay nhitng vin dé co ban vé giai dodn anh
Vién tham. Bao gom cdc khdi niém veé gidi dodn dnh vién tham, cic budc gidi dodn dnh
vién tham, phwong phdp gidi dodn dnh bing mdt va phwong phdp gidi dodn dnh bing

x1r 1y s0.
5.1. KHAI NIEM CHUNG VE GIAI POAN ANH VIEN THAM

Ngay nay, anh Vién tham duwoc st dung rong rai trong nhiéu linh viee, déc
biét la trong nghién cttu vé tai nguyén thién nhién va moi treong. Mot biee anh
Vién thdm c6 thé cung cdp nhiéu thdng tin hitu ich d&€ phuc vu cho cong tac
quén 1y hay du bao. Tuy nhién dé thu nhan duoc cac thong tin tir dnh vién thdm
mot cach chinh xac, doi hoi phai qua qua trinh xtt ly ky thuat st dung ca cong
nghe, tri thitc va kinh nghiém ctia con nguoi [1].

Giai doan anh Vién tham 1a qud trinh tach thong tin dinh tinh cling nhuw
dinh lwong tt anh dua trén cac tri thitc chuyén nganh hodc kinh nghiém cta
nguoi doan doc diéu vé [1, 2, 5]. Theo Nguyén Khic Thoi va cong su [1] Viéc

tdch thdng tin trong vién thdm cé thé phan thanh 5 loai:
- Phan loai da pho.
- Phat hién bién dong.
- Chiét tach cac thong tin ty nhién.
- Xac dinh céc chi so.
- Xéac dinh cac d6i twong déc biét.

Phan loai da pho la qua trinh tach gop thong tin dya trén cac tinh chat pho,
khong gian va thoi gian ctia d6i tuong. Phat hién bién dong la phat hién va phan
tich cac bién dong dua trén tu liéu anh da thoi gian. Chiét tach cac thong tin ty
nhién tuwong tng vaéi viéc do nhiét do trang thai khi quyén, d¢ cao cua vat thé
dua trén cac ddc trung pho hodc thi sai ctia cap anh lap thé. Xac dinh céc chi s6

1a viéc tinh todn cac chi s6 mdi, vi du chi s6 thuce vat.
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Xac dinh cac dac tinh hodc hién twong ddc biét nhu thién tai, cac cdu truic

tuyén tinh, cac biéu hién tim kiém khao co.

Qua trinh tach thong tin tir anh c6 thé duoc thiee hién bang mat ngudi hay
may tinh.

Viéc giai dodn bang mat cé wu diém 1a c6 thé khai thac dwoc cac tri thike
chuyén mén va kinh nghiém ctia con ngudi, mit khac viéc giai doan bang mat cé
thé phan tich dugc cac thong tin phan b6 khong gian. Tuy nhién phuwong phap nay

c6 nhugc diém 1a ton kém thoi gian va két qua thu duoc khong dong nhat.

Viéc xt Iy bang mdy tinh c¢6 vu diém 1a nang suat cao, thoi gian xt Iy ngan,
6 thé do dugc céc chi s6 dac trung ty nhién nhung né cé yéu diém la kho két hop
VOl tri thitc va kinh nghiém ctia con nguoi, két qua phan tich cac thong tin kém.
Dé khac phuc nhuroc diém nay, nhitng ndm gan day nguoi ta dang nghién ctru cac
hé chuyén gia, d6 la cac hé chwong trinh may tinh c6 kha nang mé phéng tri thitc
chuyén mon ctia con nguoi phuc vu cho viéc doan doc diéu vé ty dong.

Giai dodn anh vién thdm bao gdm céc giai doan sau :

- Nhap so liéu .

C6 hai nguodn tu liéu chinh d6 la anh tuwong tw do cac may chup anh cung
cdp va anh s6 do cac may quét cung cap. Trong treong hgp anh sd thi tu liéu
anh duoc chuyén tr cac bang tir luu trir mat 6 cao HDDT va cac bang tie CCT.
O dang nay may tinh nao ciing doc duoc s8 liéu. Cac anh twong tw ciing duoc
chuyén thanh dang s6 thong qua cac may quét.

- Khoi phuc va hiéu chinh anh

Day la giai doan ma cac tin hiéu s6 dwoc hiéu chinh hé thong nham tao ra
mot tw liéu anh ¢6 thé st dung dwoc. Giai doan nay thuong dwoc thuc hién trén
cac may tinh 16n tai cac Trung tdm thu s6 liéu vé tinh.

- Bién d6i anh

Cac qua trinh xt ly nhu tang cuong chat luong, bién ddi tuyén tinh... la
giai doan tiép theo. Giai doan nay c6 thé thuc hién trén cac may tinh nho nhuw

may vi tinh trong khudn kho ctia mot phong thi nghiém.
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- Phan loai

Phan loai da pho dé tach cac thong tin can thiét phuc vu viéc theo doi cac
doi tuong hay lap ban d6 chuyén dé 1a khau then chét cua viéc khai thac tu liéu

vién tham [1].
- Xuat két qua

Sau khi hoan tat cac khau xt ly can phai xuat két qua.
5.2. NHAP DU LIEU

Dai voi anh s6 thi tu liéu anh duoc chuyén tir bang tir luu trit mat dd cao
HDDT vao bing tit CCT.O dang nay mdy tinh nao ciing doc duoc s8 liéu. Vi vay
hé nhdp anh mo ta trong phan nay dwgc coi nhw mot hé chuyén doéi cac anh

tirong tu den trang hay mau vé dang sd.
Chtrc nang cu thé caa tirng hé phuc thudc vao nhiing yéu t6 sau:
- Kich thudce cua phim: Kich thudc toi da ma thiét bi c6 thé chuyén doi duoc.
- B0 phan giai: Mat d¢ diém/inch (DPI).

- Thang cdp d0 xam: Bao nhiéu cdp d¢ sang cd thé chuyén doi duwoc hay

noéi cach khac moi pixel dau ra duwge ma may bit.
- T6c d¢ chuyén doi.

- Diéu kién moi truong:Yéu cau lam viéc trong bdéng t6i hoan toan,trong

anh sang mo
- D6 chinh xac.
Loai anh c6 thé chuyén doi duoc: Film hodc giay.

Cac hé nhap anh nhin chung dwoc thié€t ké dia trén nhitng phuong phap quét
anh chinh sau:

e Quét co hoc

Btrc anh dwoc dat trén mot ong hinh tru va qua trinh quét duoc thuc hién

bang viéc quay cua 6ng va mot tia sang chiéu tir bén trong ra. Tdc dd quét theo
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phurong phdp nay noéi chung khong cao nhung né duoc st dung rong rai vi né

cho phép thuc hién viéc chuyén d6i véi do chinh xéc cao va d6 phan giai 16n.
e May quay v0 tuyén
May quay vo tuyén do6i khi cling duoc st dung vi gia thanh cua nd rat re.
Tuy vay nhuoc diém ctia né la d¢ phan giai thap, d¢ chinh xac vi tri khong cao
va do phan giai vé mau ciing khong cao.
e Budng chup CCD

Cac budng chup CCD c6 uwu thé hon cac mdy quay vo tuyén vi chung co
do phan giai cao hon, chinh xac hon va kich thudc cting bé hon. Puong nhién

gia thanh ctia chiing 1a dat hon nhiéu lan.
e Buong chup CCD mang tuyén tinh

Buong chup CCD mang tuyén tinh lam viéc trén nguyén ly chia d6i tuong
nghién ciru thanh nhiéu hang nho va viéc chuyén d6i dugc thuc hién tuan tw
theo tirng hang mot. Cac may quét lam theo nguyén ly nay hién nay rat pho cap

vi gia thanh ré, chat lugng lai cao.
5.3. HIEU CHINH ANH
5.3.1. Hiéu chinh bt xa

Tat ca cac tu liéu s6 hau nhu bao gio cing chiu mot mire d6 nhiéu xa nhat
dinh. D& loai trtr cidc nhiéu nay can phai thuee hién mot s& phép tién xtr ly. Khi
thu cac birc xa tir mat dét trén cac vat mang v try, nguoi ta thdy chung c6 mot
s0 khac biét so véi truong hop quan sat cung d6i twgng d6 ¢ khoang cach gan.
Diéu nay chiing to & khodng cach xa nhw vay t6n tai mot legng nhiéu nhat dinh
do gdc nghiéng va dd cao mat troi, mot s6 diéu kién quang hoc khi quyén nhw
s hap thy, tan xa, do mu gay ra... Chinh vi vay dé bao dam duoc su tuong
dong nhat dinh vé mat biic xa can phai hiéu chinh anh [1].

Cac ngu6n nhiéu birc xa gdm 3 nhdém chinh sau :

a. Cic ngudn nhiéu do bién doi d¢ nhdy ciia bd cdm

Trong truong hop cac bo cam thuan tuy quang hoc bao gio cling xay ra

truong hop cuong do birc xa tai tam anh 16n hon tai cac goc. Hién tuwong nay
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goi la hién twgng lam mo anh. Day 1a mot sai léch khong thé tranh khoi cho cac
hé quang hoc. Khi st dung cdc bd cdm quang dién tkt thi sy chénh léch gitta
cuong do birc xa truede ong kinh va cuwong dd ma thiét bi thye sw ghi nhan ciing

la mot dai lwgng can dwa vao qua trinh hiéu chinh.
b. Cdc nguon nhiéu do géc chiéu ctia mét troi va do dia hinh
- Bong choéi mat troi
Ban than mat troi tao bong chéi cia minh trén mat dat dudi dang mot vung

sang hon nhitng vung khac. Béng chéi mat troi c6 thé duoc loai trir cing véi

hién twong 1am mo anh trén nguyén ly tng dung chudi Furie.
- Bong che

Bong che 1a hién teong che khuat nguon btec xa do ban than dia hinh. bé
co thé loai trtr no can co s6 liéu mo hinh s6 dia hinh va toa d¢ vat mang tai thoi

diém thu tin hiéu.
c. Cdc ngudn nhiéu do trang thdi khi quyén

Rét nhiéu cac hiéu tng khi quyén khac nhau nhu hdp thy, phan xa, tan
xa... anh hwdng téi chat lwgng anh thu dwoc. Nguoi ta thuwong str dung cac mo
hinh khi quyén d€ mo phong trang thai khi quyén va ap dung cac quy luat
quang hinh hoc va quang khi quyén d€ giai quyét van dé nay [1].

5.3.2. Hiéu chinh khi quyén

Btic xa mat troi trén duong truyén xudng trai dat bi hap thy, tan xa mot
lwong nhat dinh trudce khi téi mat dat va btee xa, tan xa tr vat thé cting bi hap
thu hay tan xa trudc khi téi dwoc bo cam. Do vay biec xa ma bo cadm thu dwoc
khong chi chira riéng ning lwong hitu ich ma con chita nhiéu thanh phan nhiéu
khéc nita. Hiéu chinh khi quyén 1a mot cong doan tién x ly nham loai trir
nhing thanh phan bitc xa khong mang thong tin hitu ich.

C6 3 nhom phuong phép chinh st dung trong hiéu chinh khi quyén la:
phuong phdp st dung ham truyén khi quyén, phuong phap st dung s6 liéu

quan trac thire dia va cac phuong phap khéc.
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a. Phwong phip siv dung ham truyén khi quyén

Phuong phdp st dung ham truyén khi quyén la giai phap gan dung va
duoc st dung kha phd bién. Moi thong s6 dua trén trang thai trung binh cta

khi quyén ké ca ham luong cac hat bui lo ltng va hoi nudec.
b. Phwong phdp ste dung cdc s6'ligu quan tric thuc dia

Trong phuong phap nay nguoi ta tién hanh do dac bic xa cac doi tuong
can nghién cttu ngay tai thoi diém bay chup. Sau d6 dwa trén su khac biét cuong
dd btrc xa thu dugc trén vé tinh va gid tri do dwoc nguoi ta tién hanh hiéu chinh
btic xa. Phuwong phap nay cho két qua rat t6t nhung khong phai lac nao va ¢

dau cting thue hién duoc.

c. Cdc phwong phap khic

Mot sO vé tinh dugc trang bi cac bo cam ddc biét chuyén thu nhan cac tham
sO trang thai khi quyén dong thoi vdoi cadc b cdm thu nhan anh va viéc hiéu
chinh khi quyén dugc tién hanh ngay trong qua trinh bay [1].
5.3.3. Hiéu chinh hinh hoc anh

Méo hinh hinh hoc la sai 1éch vi tri gitra toa d0 anh thuc t€ do dwgc va toa
dd anh ly tuwong thu dwgc tir b cam cd thiét ké hinh hoc ly tudng va trong cac
diéu kién thu nhan ly twong. Méo hinh hinh hoc gom méo hinh ndi sai va méo
hinh ngoai sai. Méo hinh ngi sai sinh ra do tinh chat hinh hoc cta bd cam va
méo hinh ngoai sai gay ra do vi tri ctia vat mang va hinh dang ctua vat thé. bé
dwa cac toa d0 anh thuyec té€ vé toa d0 anh ly twong phai hiéu chinh hinh hoc. Ban
chat ctia hiéu chinh hinh hoc la xay dung dueoc méi twong quan gitra hé toa do
anh do va hé toa do quy chiéu chuan. Hé toa d¢ quy chiéu chudn c6 thé la hé
toa d0 mat dat (hé toa dd vudng goc hoac hé toa do dia 1y) hodc hé toa d anh
Khac [1].

Cac trinh tu co ban cta hiéu chinh hinh hoc bao gom :
a. Chon lya phwong phap

Phuong phap duoc chon lya phai dua trén ban chat méo hinh cua tw liéu

nghién ctru va sd lugng diém khong ché cé thé dugc.
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b. Xic dinh cdc tham s6 hiéu chinh

Viéc xac dinh cac tham s6 hiéu chinh thong thueong dua trén viéc thiét lap
cac mod hinh toan hoc va cac hé sd ctia mo hinh nay dugc tinh theo phuong phap
binh sai trén co so cac diém da biét toa d6 anh va toa do cac diém kiém tra.

Nhiing bién d6i thuong st dung trong thiec t€'la :

Bién d6i Helmert :
X=au+bv+c S6 an so la 4
y=-bu+av+d

Bién doi Affine :
X=au+bv+c S6anla6
y=du+tev+f

Bién doi theo phép chiéu hinh.

a,v+a,u+a PV
X = 1 2 S S6anla8
a,u+a,+1

_a,u+a,v+a,
a,u+a;+1

Bién déi da thic :
x =22 ajultvil

y =22 bjulvil  S§ an phu thudc vao bac da thirc

5.4. BIEN DOI ANH
5.4.1. Tang cuwong chat lugng va chiét tach dic tinh

Tang cuong chat lwong anh 1a thao tac chuyén ddi nham ting tinh dé doc,
dé hiéu cua anh cho nguoi doan doc diéu vé. Con chiét tach ddc tinh la thao tac
nham phan loai, xap xép cac thdng tin ¢ san trong anh theo cac yéu cau hoac

chi tiéu dua ra dudi dang cac ham sé.

a. Tang cwong chdt lwong anh
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Nhitng phép tang cuong chat lwgng anh thuwong duoc st dung la bién doi

cap do xam, bién ddi histogram, t6 hop mau, bién d6i mau gitra 2 hé RGB va HSI
b. Chiét tach dic tinh
Chiét tach dac tinh dwoc thyee hién doéi voi 3 loai ddc tinh chinh:
- Béc tinh pho: Cac mau sic dic biét, gradient, tham s& pho.
- Béc tinh hinh hoc: Cac cdu trac duwong, hinh déng, kich thudc...

- Dic tinh cdu tric: Mau, tan sudt phan b khong gian, tinh dong nhat...

5.4.2. Bién ddi cap d¢ xam

Bién d6i cdp do xam la mot ky thuat tang ceong chat lwong anh don gian
nham bién d6i khoang gia tri cap do xdm ma thiét bi hién thi c6 kha ning thé
hién dwoc. Béng cach bién ddi nay hinh anh trong sé rdo hon. Co thé thuc hién
phép bién doi nay dwa theo quan hé y = f(x). Trong do y la gia tri cap d¢ xam
sau bién d6i va x la gia tri cap dd xam nguyén thuy. Ham s6 f ¢6 thé la tuyén
tinh hodac phi tuyén tinh. Thuong nguoi ta st dung phép bién doi tuyén tinh va
phép bién ddi dua vao gia tri trung binh [2].

5.4.3. Thé hién mau trén tw liéu dnh vé tinh

D& thé hién mau trén tu liéu anh vién thdm nguoi ta phai t6 hop mau va
hién mau gia.

a. T6 hgp mau

Mot birc anh mau cd thé duoc t6 hop trén co so gan 3 kénh phd nao d6 cho
3 mau co ban. Cé hai phwong phap tron mau do la cong mau va trit mau. Trén
hinh 5.1 chi ra so d6 nguyén ly cua viéc trdn mau.

Néu ta chia toan by dai song nhin thdy thanh 3 vuing co ban la d6, luc, cham
va sau d6 lai dung 4nh sang trang chiéu qua kinh loc do, luc, cham twwong ting
ta thay hau hét cac mau tu nhién déu dugc khoi phuc lai. Phwong phap t6 hop
mau d6 duoc goi la phuong phap td hop mau tu nhién.

Trong vién thdm, cic kénh phd khong duwoc chia déu trong dai séng nhin

thay nén khong thé tai tao lai dwoc cac mau ty nhién mac du cling str dung 3 mau
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co ban do, luc, cham. T6 hop mau nhu vay duoc goi la t6 hop mau gia. T6 hop
mau gia thong dung nhat trong vién tham la t6 hop mau gia khi gdn mau d6 cho
kénh hong ngoai, mau luc cho kénh do va mau cham cho kénh luc. Trén to6 hop
mau nay cac doi tugng duoc thé hién theo cac gam mau chuan nhuw thyc vat cd
mau do. Véi cac mire 6 khac nhau cia mau do thé hién mic d6 day dac cua

tham thuc vat.

To hop cong mau ~N

Tron 2 to hop cong
mau v6i nhau dé tao
thanh mau sang hon

To hop trir mau A
Tron 2 t6 hop trir mau
v6i nhau dé tao thanh
mau toi hon

Hinh 5.1. Nguyén lyj t6 hop mdu

b. Hién mau gid

T6 hgp mau chi thuc hién duoc trong treong hop c6 3 kénh pho tro 1én.
Trong truong hop chi c6 mot kénh phd, dé€ cé thé thé hién duoc trong khong
gian mau nguroi ta st dung phuwong phap hién mau gia, trong phuwong phap nay
ung véi mot khoang cap d¢ xam nhat dinh sé dwgc gan mot mau nao d6. Cach
gan mau nhu vay khong c6 quy luat nao ca va hoan toan phu thudc vao nguoi
thiét ké. Theo Pham Vong Thanh (2000) [3], Thong thuong cach nay hay dwoc
st dung cho anh sau phéan loai, anh chi s6 thyc vat, anh nhiét... Hinh 5.2 minh
hoa viéc t0 hgp va hién mau gia.
5.4.4. Cac phép bién d6i anh

Cac phép bién doi gitra cac kénh cua mot anh hodc gitta cac anh chup tai
nhiéu thoi diém khac nhau rat httu ich cho viéc tang cuong chat luong va chiét

tach dac tinh. C6 hai nhom bién doi chinh la bién d6i s6 hoc va bién doi logic.
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a. Bién d61 s6 hoc

Cac phép bién do6i s6 hoc dua trén cac phép tinh cong, trit, nhan, chia va
sy phoi hgp gitta chung duoc st dung cho nhiéu muc dich ké ca loai trix mot s&
loai nhiéu. Két qua cua mot s6 phép bién do6i thuong khong la s6 nguyén ma la
s thuee, cho nén lai phai chuyén chung vé khong gian sd nguyén dua trén cac

phép tang cuong chat lwong [4].

A Cham Luc bo Mau
0 0 0 Pen
127 127 127 Xam

255 255 255 | Tring

255 0 0 Cham
! 0 255 0 Luc
i 0 0 255 Do
| | | 255 | 255 0 Lam
N : 255 0 0 Tim
A i 0 255 255 | Vang
Cham Luc P6 Hong ngoai "
Vi du vé t6 hop mau
Cham
oA e Luc
< , A
o |___Lam Lyc Vanglyc Vang Dacam DOTim  ---o-- be
A o . ’ —_—
’ AN N /
. A N /
. N N /
AN /
’ AN N /
AN N4 >
Thang mau

Vi du veé hién mau gia

Hinh 5.2. Vi du vé t6 hop mau va hién mdu
b. Cdc phép bién doi logic
Cac phép bién doi logic sit dung cac toan tit OR va toan tr AND nhiéu
trong viéc phan tich tu liéu da thoi gian hodc d€ chong anh 1én ban do.
5.4.5. Phan tich cdu tric

Cau trac 1a mot tap hop lién két ctia cdc hinh mau nhoé duoc 13p lai mot

cach déu dén. Trong thuc t€ doan doc diéu vé bang mat, nguoi doan doc diéu




GIS VA VIENTHAM

vé thuong cam nhan duoc cac cau tric min, tron hodc san sui khi doan doc diéu
vé cac tham rung hodc cac ciu trac canh cay khi doan doc diéu vé mang ludi

thuy van ...

Phan tich cdu truc la viéc phan loai hay chia tach cac dac tinh cau truc trén
anh trong méi lién quan téi hinh ddng cac hinh mau co ban, mat d6 va lwong
phéan bd cua chang [1, 6].

Trong doan doc diéu vé béng mit, viéc cdm nhan cdc cau trdc va phan loai
chung do nguoi doan doc diéu vé thyc hién. By 6c nguoi co kha nang khai quat,
nhan biét va tong hop cac cdu tric mot cach tuyét voi cho nén két qua thuong
dwoc chap nhan. Trong khi d6 viéc doan doc diéu vé bé“mg may tinh do kha ndng
dinh nghia cac cdu trtic vé mat toan hoc gdp rat nhiéu kho khan, kha nang luu
tri thong tin trong bo nhd con han ché€, kha nang cac ngdn ngtt lp trinh cho
phép thuc hién cac tu duy twong tw con ngwoi trong qua trinh khai quat, tong
hop con qua it cho nén viéc te dong phan tich cdu tric trén may tinh it nhiéu
van chuwra mang lai két qua nhe mong muén [1].

Tuy vay, nguoi ta van thuc hién viéce phén loai cdu trac dua trén cac ky
thuat phan tich théng ké va phan tich chudi phé.

a. Phin tich thong ké dwa trén ma trdn n*n

Cac chi s6 sau ctia ma tran dwoc coi nhu cac thong tin cau trac.

- Khoang cdp d¢ sang ctia histogram.

- Ma tran phuong sai - hiép phwong sai.

- Ma tran nén c6t chay.

Cac tham s6 nay dugc st dung chungvdi thong tin pho khac trong qua

trinh phan loai
b. Phén tich chudi phd’

Céc c&u triic duoc phan tich dya trén viéc ing dung chudi Furie nham tim

ra cac thanh phan phan bd theo cac hudng, mat do.
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5.5. GIAI DOAN ANH VIEN THAM
5.5.1. Giai doan anh bang mat

Doén doc diéu vé anh bang mat c6 thé 4p dung trong moi diéu kién trang
thiét bi. Dodn doc diéu vé bang mat 1a viéc stt dung mat nguwoi cing véi cac
dung cu quang hoc nhw kinh ltp, kinh 1ap thé, may tong hop mau d€ xac dinh
cac doi tugng. Co sé dé€ doan doc diéu vé béng mét 12 cdc chudn dodn doc diéu

vé va mau doan doc diéu ve.

a. Cdc chuén dodn doc diéu vé dnh vé tinh va mau dodn doc diéu ve

Nhin chung c6 thé chia cac chuan doan doc diéu vé thanh 8 nhém chinh sau:

e Chuan kich thuéc

Can phai chon mét ty 1€ anh phu hop dé doan doc diéu vé. Kich thudce ctia
ddi tuwgng co thé xac dinh néu 1dy kich thudc do dwoc trén anh nhan véi mau s8
ty 1€ anh.

¢ Chuan hinh dang

Hinh dang cé y nghia quan trong trong dodn doc anh. Hinh dang ddc trung
cho mdi ddi twong khi nhin tir trén cao xudng va dwgc coi la chuan doan doc

quan trong.

e Chuan béng

Bong ctia vat thé dé dang nhan thdy khi ngudn sang khong nam chinh xac
¢ dinh dau hoac treong hop chup anh xién. Dua vao bong ctia vat thé cé thé xac

dinh dwoc chiéu cao ctia né.
e Chuan do den

D0 den trén anh den tréng bién thién ttr tréng dén den. Mdi vat thé duoc
thé hién béng mot cap do sang nhat dinh ty 1€ v6i cwong d6 phan xa anh sang
ctiané. Vi du cat kho phan xa rat manh dnh sang nén bao gio cting c6 mau trang,
trong khi d6 cat uwét do dd phan xa kém hon nén c6 mau t6i hon trén anh den
trang. Trén anh hong ngoai den trang do cay 14 nhon phan xa manh tia hong
ngoai nén chiing c6 mau trang va nuede lai hdp thu hau hét biec xa trong dai séng

nay nén bao gio cling c6 mau den.
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e Chuan mau sac

Mau sic 1a mot chudn rat tot trong viéc xac dinh cac d6i tuwong. Vi du cac
kiéu loai thuc vat cé thé dugc phat hién dé dang ngay ca cho nhitng nguoi
khong c6 nhiéu kinh nghiém trong doan doc diéu vé anh khi stt dung anh hong
ngoai mau. Cac doi twong khac nhau cho cac tong mau khac nhau ddc biét khi

st dung anh da pho tong hop mau.
e Chuan ciu truc

Cau trac 1a mot tap hop cua nhiéu hinh mau nho. Vi du mot bai ¢6 khong
bi lan cac loai cay khac cho mot cau tric min trén anh, nguogc lai ritng hon giao
cho mot ciu truc san sui. Pwong nhién diéu nay con phu thudc vao ty 1€ anh

duwoc st dung.
¢ Chuan phan bo

Chuan phan b 1a mét tap hop cua nhiéu hinh dang nhé phan bé theo mot
quy luat nhat dinh trén toan anh va trong moi quan hé véi do6i teong can nghién
ctu. Vi du hinh anh cta cac day nha, hinh anh cua rudng lta nudc, cac doi trong

che... tao ra nhitng hinh mau dic trung riéng cho cac d6i tiong dé.
e Chuan méi quan hé twong ho

Mot tong thé cac chuan doan doc diéu vé, mdi treong xung quanh hodc
mdi lién quan cua d6i twong nghién ctru véi cac d6i tuwong khac cung cap mot

thong tin doan doc diéu vé quan trong.

Nham tro gitip cho cong tac doan doc didu vé nguoi ta thanh l1ap cdc mau
doan doc diéu vé cho cac ddi tuwong khac nhau. Mau doén doc diéu vé 1a tap
hop cac chuan dung dé€ doan doc diéu vé mot ddi twong nhat dinh. Két qua
doan doc diéu vé phu thudc vao mau doan doc diéu vé. Muc dich ctia viéc st
dung mau doan doc diéu vé l1a 1am chuan hda két qua doan doc diéu vé cta
nhiéu nguoi khac nhau. Thong thuong mau dodn doc diéu vé do nhitng nguoi
c6 nhiéu kinh nghiém va hiéu biét thanh lap dua trén nhitng vung nghién cttu
tht nghiém da duoc diéu tra ky ludng. Tat ca 8 chuan doan doc diéu vé cung

v6i cac thong tin vé thoi gian chup, mua chup, ty 1& anh déu phai dwa vao mau
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doan doc diéu vé. Mot bo mau doan doc diéu vé bao gom khong chi phan anh
ma con mo ta bang 101 nita.
b. Anh téng hop mau

Tu liéu anh vé tinh duing d€ giai doan bang mat t&t nhat 1a cdc anh tong

hop mau.

Dic diém co ban cta anh tdng hop mau la sy ma héa bang mau sac cac
khac biét vé phé cua cac ddi tuong. O day chuan doan doc diéu vé chinh la do
twong phan mau duoc nhan manh nho sw lwa chon mot cach ¢é y thic phuong
an tong hop mau. Trong truong hop tw liéu goc thoa man cac diéu kién ky thuat
néu st dung phuong an tong hop mau chuan va diéu kién xt ly hda anh chat

ché thi mau la mot chuan doan doc diéu vé twong do6i on dinh.

Nho kha nang phan biét cao cua mau sac ma né cé thé truyén dat cac khac
biét vé pho cua dbi twong, anh tdng hop mau cé tinh truc quan sinh déng hon

anh phd trang den.

Dai v6i anh pho chup & vung hong ngoai, anh tong hop mau cho ta btc

tranh mau gia khong co thuec trong tie nhién.

Vé mau sac, anh tong hop mau so véi anh mau vé tinh chup trén phim mau
3 16p cé nhiéu mau sac hon véi d6 trong phan mau cao hon. So véi anh phd thi
anh tdng hop mau ciing cé nhiéu mau sac hon va 9 tuong phan cao hon, nhung
lyc phan giai lai kém hon anh phd mau. Kha nang doan doc diéu vé cac doi
teong trén anh tong hop mau phu thugc vao phuwong an lya chon mau. Viéc lya
chon cac phuwong an tong hop mau phu thudc vao nhiém vu doan doc diéu vé,
kha ndng tng dung cua anh tong hop mau dé doan doc diéu vé cac doi tuong

cu thé.

Lwa chon kénh pho dé tong hop mau la mot cong viéc quan trong quyét
dinh chat luong thong tin cua két qua tong hop mau. Viéc lva chon kénh pho

dwoc xac dinh trén co sé nhu sau:
- Béc tinh phan xa pho cta cac ddi tugng can doan doc diéu vé.

- Nhiém vu dodn doc diéu ve.
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- Yéu cau déi voi leec phan giai.

- Bdc diém cua vung can tong hop mau...

DPac tinh phan xa mau cua cac ddi twong da duoc biéu thi trén d6 thi o cac
phan trudc. D€ chon kénh pho mang tinh thong tin cao can phan loai nhom d6i
twong chinh can doan doc diéu vé hodc cac d6i twong chi thi chinh.

Trén co so cac kénh phd mang thong tin ta chon ra kénh chinh va kénh
phu. Trong bang 3-1 dwa ra mot sO vi du vé kha nang phan xa pho cua mot s&
doi tuong ¢ ting kénh pho. Nhitng bang nhu thé nay thwong dung dé lwa chon
kénh pho dé tong hop mau.

Bén canh viéc sit dung bang nay d€ lya chon kénh can st dung ca d6 thi
phan xa pho cua riéng ting nhom doi tuong da néu 6 phan trudc.

Midt khac d€ lua chon kénh phd cé thé st dung bieu do do sang
(histogram), khi dyng biéu d6 can st dung phim dé tong hop mau.

Bang 5.1. Vi dy vé mo td khd nang thong tin ciia cdc kénh da pho

Kénh da MKEF - 6 Céc thong tin chinh trén kénh phd
pho (Nhan biét dugc bing mét)
BMF

D6 twong phan thdp véi cdc nhom doi tuong
chinh.

460 + 500mp | Posn doc dieu vé duoc ranh giéi dam lay, co,
phan biét duoc ring, 6 cat va dat, vung ho

nudce co thé doan doc diéu vé dén do sau 20m.

Cac d6i twong ké trén ¢ d tuwong phan tét hon,
phan biét tot cat va dat, thuc vat véi nwde, tram
510 + 560myt | 520 +560mp | © , A
tich dé t& v.v... Thuy van doan doc diéu vé dén

d0 sau 15m.
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Do twong phan 16n d6i véi cac nhom doi tuong,
cdu truc anh ro nét. Thyc vat ¢d dd twong phan
cao voi mot sO loai, cat thé hién nhw ¢ cdc kénh
trén. C6 thé doan doc diéu vé cac doi tugng
kich thwdc nho va hinh tuyén, cac thong tin vé
cdu truc dia chat va dia mao. Thuy van doan

doc diéu vé dwoc dén dd sau 10m.

560 + 620mp
600 + 700mp va

640 + 680mpu

695 + 745mp
700 + 850mp va

790 + 890mp

Dai véi kénh 695 + 745mu d§ twong phan thap.
Co6 thé doan doc diéu vé vung bo nudc, vung
c6 do @m cao. Thém thong tin vé loai thuc vat
la rong. Rirng la rong va la kim, bé mdt nudc la
nhing do6i teong cé do twong phan cao. Co thé
doan doc diéu vé vung nudc dén dd sdu 1m, cac

thong tin vé cau truc dia chat...

Cac thiét bi dung cho tong hop mau anh da phd thuwong dung trén thé gioi

va Viét Nam la:

- May chiéu hinh da pho chuyén dung MSP - 4C (Dtic) va AC - 90B (Nhat).

- May nan Rectimat - C, Dust 2000 c6 gan dau mau.

- Cac mdy vi tinh PC c6 man hinh mau VGA va cac tram lam viéc WS.

c. Gidi dodn danh vién tham va chuyén két qua gidi dodn 1én bian do nén

Sau khi nghién ctru chi thi gidi doan, nghién cttu bo anh mau, anh vé tinh

va cdc tai liéu khac ta tién hanh cong tac giai doan anh. Két qua giai doan anh

bao gio cling dugc chuyén 1én ban d6 nén. Ban d6 nén dé thé hién két qua giai

doan anh phai thoa man cac diéu kién sau:

- Cé mot ty 1€ phu hop va du chinh xac.

- Cac hé thong dinh vi toa do dia ly phai duoc thé hién day du.

- Nén ban d6 phai sang va cac thong tin co ban phai dwgc in sao cho khong

gay kho khan cho viéc thé hién cac két qua giai doan anh.
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Thong thuong ban d6 dia hinh cac ty 1§, so d6 quy hoach va ban d6 truc
anh duoc stt dung lam ban d6 nén cho cdng tac giai doan anh. Ban do6 ty 1é
1/50.000, 1/100.000 va 1/250.000 phu hop cho viéc doan doc diéu vé anh vé tinh
d6 phan giai trung binh cling d6 phan giai nhw cao. Cac ban do truc anh rat phu

hop cho viéc chuyén két qua doan doc diéu vé tham thuc vat 1én ban d6 nén.
C6 4 phuong phap dé chuyén két qua doan doc diéu vé 1én ban d6 nén.
e Can ve

Két qua doan doc duoc dat trén ban sang va ban d6 nén dugc dat 1én trén
sao cho cac dia hinh dia vat tring nhau va sau do thao tac vién chi dwgc can lai
nhing gi can thiét.

e Chiéu quang hoc

Anh d3a duoc doan doc ditu vé dwgc chiéu 1én ban d6 thong qua mot he
thong quang hoc. Hé thong nay cho phép thuc hién mot s6 phép hiéu chinh
hinh hoc co ban nhu hiéu chinh ty 1§, xoay trong khong gian va trong mat
phang. Dua theo nguyén tac nan phan viing phuong phap nay cho két qua

twong dai tot so véi phuong phap can vé.

e St dung ludi 6 vudng

Trong treong hop khong c6 thiét bi chiéu hinh hodc thiét bi nan chinh hinh
hoc theo nguyén 1y quang hoc c6 thé st dung phuirong phap ltéi 6 vudng. Bang
phuong phap nan hinh hoc don gian c6 thé tao dwoc hai hé lwdi trén ban d6 va
anh va can c vao vi tri twong d6i cua doi twong trong hé lwdi d6 cé thé chuyén
ndi dung doan doc diéu vé tir anh 1én ban do.

e Str dung cac thiét bi do anh

Trong truong hop c6 cac thiét bi do anh hién dai nhw cac may ndn anh
quang co may do vé anh hang khong viéc hiéu chinh hinh hoc sé dat két qua
chinh xac hon so vdi cac phuong phap khac. Nguyén ly cua phuwong phap nay
la dya vao viéc dung lai mo6 hinh chup anh va thuc hién viéc chuyén vé thong

qua cac mo hinh dé.

So d6 tong quat cta viéc giai doan anh vé tinh bao gom cac budce co ban sau:
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- Chuan bi tw liéu anh.

- Boc thong tin bo trg va dinh vi anh theo ban d6.

- Tao khoa doan doc diéu vé.

- Po dac cac yéu td dinh luong.

- Phan tich anh va giai doan cac d6i tuong.

- Thanh lap ban d6 chuyén de.
5.5.2. Giai doan anh theo phuwong phap s6

a. Khadi niém

Muc dich tong quat ctia phan loai da pho la te dong phan loai tdt ca cac
pixel trong anh thanh cac 16p pha d6i tugng. Thong thuong nguoi ta st dung
c4c dir liéu da phd d€ phan loai va tat nhién, mau phd trong co s¢ dir liéu ddi
v6éi mdi pixel s& dwoc dung 1am co s& d& phan loai. C6 nghia 13, cac kidu déc
trung khac nhau biéu thi cac to hop gia tri s6 dua trén su birc xa pho va dac
trung biic xa von cé ctia chung. Vi vy mot "mau phd'" khong néi dén tinh chat
hinh hoc ma dung hon, thuat ngt "phé" ¢ day néi dén mot tap hop gia tri do
btic xa thu duoc trong cac kénh pho khac nhau d6i voi moi pixel. Viéc nhan biét
mau phd dé cap dén mot s& phuong phap phan loai c6 stt dung thong tin phd

trén cac pixel lam co so d€ ty dong phan loai cac 16p ddi tuong.

Nhan biét mau phd theo khong gian bao gom phan loai pixel hinh anh dua
trén co s& quan hé khong gian ctia chung voi cac pixel bao quanh. Viéc phan
loai khong gian c6 thé xem xét nhitng khia canh nhw cdu trtic ctia hinh anh tinh
chat gan gii cua pixel, kich thude nét, hinh anh, tinh dinh hwdéng, tinh lap lai va
bdi canh cu thé. Nhitng dang phan loai nay c6 muc dich la téi tao loai hinh tong
hop theo khong gian do nguoi giai doan tién hanh trong qua trinh doan doc anh
bang mat. Do d6 phuwong thitc nhan biét mau theo khong gian cé xu hudng
phtic tap hon va doi héi di sau vao tinh toan hon.

Nhan biét mau theo thoi gian stt dung thoi gian nhw mot cong cu tro gitp
trong viéc nhan dang cac ddc trung. Trong viéc khao sat cac cay trong nong

nghiép chang han, nhitng thay d&i khac biét vé phd va khong gian trong mot
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vu canh tac cd thé cho phép phan biét trén cac hinh anh da thoi gian nhung
khong thé phan biét dugc néu chi cho mot di liéu ma thoi. Chéng han, mot
rudng lta nwong cd thé khong thé phan biét duoc voi ddt hoang néu vira moi
gieo xong 0 mua dong va vé phuong dién phd no sé twong tu nhw bai dat hoang
¢ mua xuan. Tuy nhién néu duoc phan tich tir hai dit liéu thi rudng lta nuwong
nhan biét duoc, boi vi khong cd 16p phu nao khac dé€ hoang vé cudi dong va co

mau xanh luc & cudi mua xuan [1,7].

Vi viéc khoi phuc lai hinh anh va cac ky thuat tang ceong, viéc phan loai
hinh anh c6 thé st dung két hop theo kiéu lai tao. Do vay, khong c6 mot cach
"dting dan" don 1é nao cé thé ap dung cho viéc phan loai hinh anh. Viéc ap dung
phuwong phap phan loai nay hay phwong phap phan loai khac phu thudc vao

tinh chat cua dit liéu dang phan tich va vao kha nang tinh toan.

C6 hai phwong phap phéan loai da pho, d6 la phwong phép phéan loai c6
kiém dinh va phuong phdp phan loai khong kiém dinh.

Trong phuwong phap phan loai c6 kiém dinh nguoi giai doan anh sé "kiém
tra" qud trinh phan loai pixel b?ang viéc quy dinh cu thé theo thuat toan may
tinh, cdc chit s6 mo ta bang s& cac thé loai 16p phti mat dat khac nhau c6 mat
trén mot canh. D& lam viéc nay, cdc diém 14y mau dai dién cta loai 16p phu da
biét (goi 1a cdc vling mau) duoc st dung dé bién tap thanh mot "khoa giai doan"
bang s6 mo ta cac thudc tinh phd cho mdi thé loai dién hinh. Sau d6 mdi pixel
trong tap hop dir liéu sé duoc so sanh véi mdi chung loai trong khoa giai doan

va duoc gan nhan bang tén cta chung loai ma nd "co6 vé giong nhat".

Con phuong phap phéan loai khong kiém dinh khong giong nhw phuwong
phap phan loai ¢ kiém dinh, quy trinh phan loai khong kiém dinh gom hai
buéc riéng biét. Diém khac biét co ban gitta hai phwong phap nay 1a ¢ chd
phuwong phap phan loai cé kiém dinh bao gom budc 1ay mau va budc phan loai,
con trong phuong phap phan loai khong ki€m dinh, trudce tién di liéu anh dwoc
phan loai b?ang cach nhom ching thanh cac nhém tw nhién hodc thanh cac cum
c6 mat trén canh. Sau d6 nguoi giai doan anh sé xac dinh tinh dong nhat cta
16p phti mdt d4t ctia cac nhém phd nay bang cach so sanh cac dit liéu hinh anh

da phan loai vdi cac dit liéu tham khao mat dat [1].
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b. Phan logi cé kiém dinh

Trong giai doan 18y mau nguoi giai doan sé nhan dang cc ving dai dién
va nghién cttu cach mo ta bang s& cac thudc tinh vé phd ctia moi loai 16p phu
mit dat trong canh nay. Tiép theo, trong giai doan phan loai mdi pixel trong tap
hop dit liéu hinh anh dwgc phan thanh cacloai 16p pht mat dat ma né gan giong
nhdt. Néu pixel khong giong vdi bat ky tap dit liéu nao thi ndé dugc gan nhan
"chwra biét". Nhan phan loai gan cho mdi pixel trong qua trinh nay dwoc ghi lai
trong 0 twong tng cua tap dir liéu gidi doan. Nhu vay, ma tran anh nhiéu chiéu
nay duoc stt dung dé€ xay dung mot ma tran tuwong Ging ctia cac loai 16p phu mat
dat can giai doan. Sau khi da phéan loai toan bo dit liéu, cac két qua duoc trinh
bay trong giai doan dua ra két qua. Do viéc phan loai bang s8, cho nén két qua
o thé sit dung theo nhiéu cach khac nhau. Ba dang dién hinh ctia két qua dau
ra la ban do6 chuyén dé, bang thong ké dién tich toan canh hodc phéan canh cho
cac loai 16p phu mat dat khac nhau, va cac file di liéu béng sO dé dwa vao hé
thong thong tin dia ly GIS, khi d6 "két qua dau ra" ctia viéc phan loai trd thanh

"dau vao" cua GIS [1].

Tdp hop dit liéu Tdp hop phédnlogi
dnh nhém sé/1 Pixel (Nhom sé duwoc dit bang
pixel /—\ logy) g
7 | F|F|F|F|F|F|F|F]:
7 L FI|F|F |[F|F|F|F|F|
1 DN F|F|F |F|FE |[F|C|
'\ ;z s|F|F|F[F/]F|lU|C]|
oNn v [W[s|F |F[F|u]ulc|
) s V| w|s|F[F|F|FlU]|c|
_ / Df Fw|w|s |[F|F|F|U|U|
o P lwlw]s [FlF|F]F|U]
3] - rYs|F|F[F|F[:
_Hjl 7 < 10 10 10 0 !
- Bang dir liéu

ac file dir lidu so.
Giai doanliy miu (1)  Giai doan phén logi(2)

Thu thép dixliéu so tir So sanh cac pixel chua Giai doan dwa ra két qud (3)

ving mau phanxaphé  biét véimau phd; Quy K&t qua dura ra:
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e Giai doan lay mau

Trong khi viéc phan loai dit liéu anh da pho la mét qua trinh tw dong hoda
cao thi viéc lép rap thu thap cac dit liéu mAau can cho viéc phan loai la mot cong
viéc khdng cé tinh chat tu ddng. Viéc 1dy mau cho viéc phan loai c6 kiém dinh
vira c6 tinh chédt nghé thuat vira c6 tinh chat khoa hoc. N6 doi hoi mot di liéu
tham khao dang ké va mot tri thikc sau sic toan dién vé khu viec ma di liéu dé
sé ap dung. Theo Liang & Wang (2019) [8], chat lwong ctia qud trinh 18y mau sé

quyét dinh thanh cong ctia giai doan phan loai.

Muc dich chung ctia qud trinh 1dy mau 1a thu thap mot tap hop thong ké

md td mau phd cho moi loai 16p phtt méat dat can phan loai trong mot anh.

D& dat duoc két qua phan loai dting, dit liéu mau can phai vira déc trung
vira day du. Co6 nghia la, ngwoi giai doan anh can phai nghién ctru xay dung
cac s0 liéu thong ké mau cho moi loai phd tao thanh mbi 16p thong tin can
phan biét bang phuwong phap phan loai. Chang han, trong két qua phan loai
cudi cung, nguoi ta mudn chi ra mot loai thong tin 1la "nwdc", néu hinh anh
dang phan tich chi chta c6 mot vung nudc va néu né cé cung dac trung pho
thu nhan trén toan bo dién tich ctia né, khi d6 chi can mot vuing 1ay mau la
du d€biéu thi la nudc. Tuy nhién, néu vung dién tich nwdc d6 lai chira nhitng
khu vuc khéc nhau: noi thi nuwdc rat trong, noi thi nudc rat duc, thi t6i thiéu
phai can it nhat 1a 2 loai phd d€ 1am mau thich hop cho nét dic trung nay.
Néu c6 nhidu viing nuwde xuat hién trén anh, thi cac thdng ké vilng mau can
thiét d6i v6i mdi loai phd khac cé thé c6 mit trong cac vung phu nudc. Theo
do, chi riéng loai thong tin vé "nudc”, cd thé duoc dai dién bdi 4 hodc 5 loai
pho. Khi d6 4 hodc 51oai phd nay cé thé dugce sit dung d€ phan loai tat ca cac

vung nudc xuat hién trén anh.

L4y mau la qué trinh hoan toan khong thé thiéu dwoc trong x 1y anh
vién tham. Chéng han, mot loai thong tin nhu "dat nong nghiép" c6 thé chita
nhiéu loai cay trong va mdi loai cay trong cé thé duoc dai dién bdi mot s6
loai pho. Nhiing loai phd nay cé thé bat ngudn tit nhitng ngay (thang) trong
cay khac nhau, cac diéu kién d6 am dat dai, cach canh tac, cac chung loai

gidng, cac diéu kién dia hinh, cac diéu kién khi quyén hodac to hgp cac yéu td
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do. biém can nhan manh la tat ca cac loai pho tao thanh mot loai thong tin
can phai duoc dai dién thich hop trong cac thong ké ctia tap hop viing mau

st dung d€ phan loai hinh anh.

Qua trinh lwa chon bd mau d6i véi nguoi gidi doan anh chwa cé kinh
nghiém thrwong la mot nhiém vu khé khan. Ngwoi gidi doan xay dung, nghién
ctru cac sd liéu thong ké ddi véi cac loai pho khong "chong phu" 1én nhau c6
mat trong mot canh tuwong it khé khan hon. Néu c6 van dg, thi thuong la do
bat ngudn tir cac loai phd trén ranh gidi gifta "cac loai qua d0" hodc cac loai
"chong phu'". Trong nhiing treong hop do, tac dong ctia viéc xéa bd hodc tap
hop cac thé loai mau c6 thé kiém tra béng cach thtr - tim sai sot (th, tim sai
sot lai tién hanh tht, tim ra soat c thé ti€p tuc). Trong qua trinh nay kich
thwde ctia mau, cac phuong sai vé phd, tinh chuan va déc tinh nhan dang caa
cac bd mau can phai duoc kiém tra lai. Cac chung loai rat it xuat hién trén
anh bj loai bo khoi bd mau d€ cho ching khong bi nham 1an véi cac loai xuat
hién pho bién trén dién rong. Cé nghia la, nguoi giai doan anh c6 thé chap
nhan phan loai sai d6i véi mot loai hiém xuat hién trén anh dé€ dam bao do
chinh xac phén loai cua mot loai twong ty vé phd thwong xuat hién trén
nhitng dién tich rong. Ngoai ra, phuwong phap phan loai c6 thé dau tién
nghién cttu xay dung bang cach chap nhan mot tap hop cac loai c¢é thong tin
chi tiét. Sau khi nghién cttu cac két qua phan loai thuc t€, nguoi giai doan anh
cé thé tong hgp mot s6 loai chi ti€t thanh loai ¢ tinh khai quat hon (vi du
loai "cay xoan" va "cay bang" c6 thé tong hop lai thanh loai cay "rung la vé

mua dong" hodc dat trong "ngd" va "cd chan nuoi" thanh dat canh tac).

Can leu y rang viéc chon loc bo mau l1a bién phép dé nang cao d6 chinh
xac phéan loai. Tuy nhién, néu mét loai 16p pht nao d6 xuét hién trén mot anh
c6 nhitng mau phan xa phd twong ty, thi khong thé dung ving mau dé hoéc
chon loc dé€ 1am cho ching c6 thé tach biét vé phd. Khi d6 dé€ phan biét cac loai
16p pht nay phai doan doc bang mat hoac kiém tra ngoai nghiép. Cac quy
trinh dodn doc mau da thoi gian va khong gian cling cé thé 4p dung trong

nhitng truong hop nay.
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e Giai doan phan loai

Ban chat ctia qua trinh nay la so sanh cac pixel chwa biét véi mau pho cta
cac ddi tuwong duoc xay dung & giai doan 18y mau, sau d6 quy cac pixel nay vé

loai d6i trong ma ching gan giong nhat.

Viéc phan loai da pho trong phuong phap phan loai ¢ kiém dinh thuong

dung cac thuat todn sau:
- Thuat toan phan loai theo xac sudt cuc dai.
- Thuat toan phan loai theo khoang cach ngan nhat.
- Thuat todn phan loai hinh hop.
e Phan loai khong kiém dinh

Céch phan loai khong kiém dinh khong st dung dit liéu mau lam co so
dé€ phan loai, ma dung cac thuat toan d€ xem xét cac pixel chwa biét trén mot
anh va két hop chung thanh mot sd loai dwa trén cac nhém tu nhién hodc céc
loai tir nhién c6 trong anh. Nguyeén ly co ban cua phuwong phap nay la cac gia
tri pho trong mot loai 16p phu phai gan giong nhau trong khong gian do,
trong ltc cac dit liéu cua céc loai khdc nhau phai dugc phan biét ro vdi nhau

vé phuwong dién pho.

Két qua thu duoc do viéc phan loai khong kiém dinh goi la cac 16p phd. Do
chd chung chi dua trén cac nhém ty nhién cé trong anh, ddac diém nhéan dang
cta cac loai phd luc ban dau chua biét nén nguoi giai doan phai so sanh cac di
liéu da dwoc phan loai véi mot dang nao dé caa dix liéu tham khao (Ch:fmg han
anh ti 1€ 16n hon hoac ban do) dé xac dinh dac diém nhén dang va gia trj thong
tin cia cacloai phd. Nhu vay, trong phwong phép phan loai ¢ kiém dinh, ching
ta xac dinh cac loai thong tin hitu ich va sau d6 xem xét kha nang phan tich pho
cta chung con trong phwong phap phan loai khong kiém dinh chung ta xac
dinh cac loai tach duoc pho va sau d6 xac dinh thong tin hiru ich cta chung.

Trong phuong phap phan loai ¢ kiém dinh chiing ta khong xem xét dén
viéc 1dy mau cho loai d6i twong bi phan loai sai. Diéu d6 cho thdy wu diém cta

phuong phap phan loai khong kiém dinh la xac dinh rd cac loai khac nhau ¢6
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mat trong di liéu hinh anh. Nhiéu trong sd cac loai nay co thé dau tién chua
xuat hién doéi véi nguoi giai doan dung phuong phap phan loai ¢ kiém dinh.
Cac loai pho trong mot canh tugng cé thé cé qua nhiéu lam cho ta gap kho khan
khi 18y mau cho tat ca cac loai ctia ching, con trong phuong phap phan loai

khong kiém dinh cac loai nay duoc ty dong tim thdy.

C6 nhiéu thuat toan dé€ nhém chung lai nh3m xéc dinh cdc nhém pho tu
nhién c6 trong tap dir liéu. Mot dang thuat toan phd bién do nguoi giai doan
chdp nhan vé s0 lugng cac nhom cé trong dix liéu goi la phuong phap gia tri
trung binh K. Khi do thuat toan sé lya chon hoac phat hién vi tri cac trung tam
ctia nhém trong khong gian do nhiéu chiéu. Luc d6 mdi pixel trong anh dwoc
gén cho nhém ma véc to trung binh tity chon 1a ngan nhat. Sau khi tat ca cac
pixel da dwoc phan loai theo cdch d6, cdc véc to trung binh ddi véi mdi nhém
sé dwoc tinh todn lai. Sau d6 cdc gia tri trung binh dwoc tinh toan lai nay sé dwoc
st dung lam co s6 d€ phan loai lai cac dit liéu ctia hinh anh. Quy trinh nay tiép
tuc cho dén lac khong con thay d6i trong viéc dinh vi cac véc to trung binh cta
loai gitra cac lan 1ap cua thuat toan. Khi d6, nguoi giai doan sé xac dinh duoc

d3c diém nhan dang 16p pht ctia mdi loai phd [1].

Do thuat toan gia tri trung binh K c6 tinh lap cho nén phai tinh toan
nhiéu vi vay, né thuong chi st dung cho cac vung dién tich nhé cua anh. Cac
vung dién tich nho d6 thuong goi 1a cdc ving mau khong kiém dinh va khong
nén nham 1an véi cdc ving mau st dung trong phuong phap phan loai ¢
kiém dinh béi vi trong khi cac viing mau cé kiém dinh ndm trong cac mién
c6 chung loai 16p pht d6ng nhat thi cac viing mau khong kiém dinh lai duoc
chon & cac dia diém khac nhau trén toan canh c6 chita nhiéu loai 16p phu.
Diéu nay dam bao cho moi loai pho trong canh tuong d6 dwgc dai dién mot
cach doc lap va cac loai phd cua cac vung khac nhau duoc phan tich dé€ xac
dinh dac diém nhan dang ching. Cac nhom twong tu gidng nhau biéu thi cac
loai 16p phu giong nhau dwoc két hgp lai véi nhau khi thich hop. Cacso liéu
thong ké duoc nghién cttu cho cac nhém két hop st dung dé€ phan loai toan
b canh tuwong (vi du b%lng thudt toan khoang cach t6i thiéu hoac xac suat cuc

dai). Do phwong phap phan loai nay doi hoi cac yéu td cua phan tich c¢6 kiém
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dinh cling nhue khong kiém dinh cho nén né dugc goi la phwong phap phan

loai hon hop.

Cach phan loai hon hop dac biét co gia tri trong nhitng phan tich ma
trong d6 c6 bién thién phitc tap trong cdc mau phan xa phé ddi véi cac loai
16p phu. Nhitng diéu kién nay hoan toan cé tinh pho bién trong thyc t€ nhu
lam ban d6 thyc vat ¢ cac vung nui. Trong nhiing diéu kién d6, kha nang
bién thién vé phd trong pham vi cac loai 16p pht thuwong bat ngudn tir thay
do6i cac loai 16p phu theo giong loai va tit cac diéu kién dia ly khac nhau (tho
nhudng, d6 ddc). Cach phan loai hon hop gitp nguoi giai doan anh x 1y kha
nang thay doi dé. Mot cach tiép can chung khac ntra doi véi phan loai khong
kiém dinh la stt dung cac thuat toan dwa vao dd nhay cam d6i véi "cau tao bé
mat" hoac "d¢ thd" ctia hinh anh lam co s¢ dé€ xac lap cac tam cua nhém. Cau
tao bé mat duwoc xac dinh béng phuong sai nhiéu chiéu quan tric trén mot 6
"ctta s8" chuyén dong di qua anh (chang han mot 6 3 x 3). Nguoi giai dodn sé
dat mot ngudng phuwong sai ma dudi nguong dé6 mot 6 duge xem la dong
nhét va trén nguong d6 n6 dugce xem la khong dong nhét. S6 trung binh ctia
ctta sO tron dau tién gap trén anh sé tro thanh tam ctia nhém dau tién. SO
trung binh cua ctra sO tron th hai gap trén anh sé tro thanh tam cua nhom
th hai va ct thé tiép tuc. Khi dat tdi sO lwong t6i da (Chéng han 50), thi nguwoi
giai doan sé xem cac khoang cach gitta cac tam nhom truedc do6 trong khong
gian tri do va nhap hai nhém gan nhat d6 dong thoi két hop cac s6 liéu thong
ké ctia chung. Nguoi giai doan tié€p tuc két hop hai nhém gan nhét sau d6
cho dén khi toan b anh dwoc phéan tich xong. Sau d6 phéan tich cac tam nhom
mdi d€ xac dinh kha nang phan loai chiung trén co sé khoang cach thong ké
do nguoi gidi doan quy dinh. Nhitng nhém da dugc tach ra do nho hon
khoang cach d6 dwoc két hop lai va sdliéu thong ké cua ching dugc nhéap lai
véi nhau. Cac nhom cudi cung thu duoc tir két qua phan tich nhu trén duoc
st dung d& phan loai hinh anh (chang han, véi phiong phap phan loai dung

khoang céach t6i thiéu hodc xac suat cuc dai) [1].

Dit liéu tir cdc vilng mau cé ki€m dinh d6i khi duoc sit dung dé tang thém

cac két qua ctia phuong phap nhém lai néi trén khi mét so loai 16p phu chua
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dac trung trong phan tich thuan tuy khong kiém dinh. Puong xa va cac dac
trung hinh tuyén khéc khong dwoc hién thi trong thong ké tao nhém luc ban
dau néu cac dac trung nay khong cé dé dap tng tiéu chuan do tron trong 6 ctra
sO chuyén dong.

Can luwu y 1a két qua cta viéc lam nay chi la sw nhan dang dang cac loai
khac nhau vé phuwong dién phd trong dit liéu hinh anh. Nguoi giai dodn van
con phai st dung d@ liéu tham khao dé lién két cac loai pho vdi cac thé loai
16p phti cAn quan tam. Qua trinh nay, gidng nhuw budc chon loc bd mau trong
phéan loai c6 kiém dinh [1].

CAU HOI ON TAP

1. Trinh bay khai niém giai dodn anh Vién tham?

2. Giai doan anh Vién thdm bao gom nhiing giai doan nao?

3. Trinh bay céac chudn giai doén trong giai doan anh bang mat

4. Trinh bay khai niém giai doan anh theo phuwong phap s6?

5. Phan tich sy giong nhau va khac nhau gitta phan loai phi kiém dinh

va phan loai ¢6 kiém dinh?

6. So sanh wu nhuwoc diém cua gidi dodn anh bang mat va giai dodn anh

bang phuong phap s&
TAI LIEU THAM KHAO
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Chuong 6. TICH HOP GIS VA VIEN THAM TRONG
QUAN LY TAI NGUYEN VA MOI TRUONG

Chwong nay trinh bay khdi niém veé tich hop GIS va Vién tham va sy cin thiét
phdi tich hop GIS va Vién thdm trong qudn ly tai nguyén va moi truong. Noi dung
chinh ctia chwong dwoc minh hoa bang cdc tng dung cu thé ciia viéc tich hop GIS va
Vién tham da dwoc trién khai thuwc hién nham phuc vu cong tic quan ly tai nguyén

va moi treong tai Viét Nam trong nhirng ndm gan day.
6.1. SU CAN THIET PHAI TICH HOP GIS VA VIEN THAM

Nhu cau ting dung cong nghé Vién thdm d€ quan ly tai nguyén thién nhién
triede hét la tai nguyén dat, tai nguyén nudc, tai nguyén khoang san, tai nguyén
ring,...va giam sat moi treong ngay cang tro nén birc xtc va tré thanh mot
trong cac nhiém vu chu dao cua tng dung va phat trién cong nghé cta nganh
Tai nguyén va Mo6i truong. Trong khi d6, viéc ing dung cdng nghé Vién tham
d€ giam sat tai nguyén va moi treong ¢ nudc ta trong thoi gian qua tuy da thu
dwoc mot s két qua song con it, tan man va trén thyc té chuwa dap tng dugc
nhu cau. C4c ting dung cong nghé Vién thdm cht yéu mdéi tap trung vao linh
vuc hién chinh ban d6 dia hinh, thanh lap mot s6 ban d6 chuyén dé, budc dau
dé cap dén ting dung cong nghé Vién tham phuc vu quan ly dat dai va mot s6
khia canh ctia moéi treong. Thuee t€ d6 doi hoi phai ddy manh ting dung rong rai
cong nghé Vién thdm phuc vu quan ly tai nguyén thién nhién va giam sat méi truong.
6.1.1. Khéi niém vé tich hop

Tich hop c6 nghia la hgp thanh mot thé thong nhat, bo sung thanh mot thé
thong nhat, hop nhat. Tich hgp tu liéu Vién tham va GIS 1a viéc hop nhédt cac vu
diém ctia hai loai tu liéu vién thdm va GIS thanh mot thé thdng nhat, dong thoi

tim cach han ché€ cac yéu diém cua hai loai tw liéu néi trén.

6.1.2. Sy can thiét phai tich hop tw liéu vién tham va GIS

Tu liéu Vién tham va GIS ¢ nhiing wu viét nhat dinh trong viéc thanh lap
ban d6, cung cap, quan ly thong tin, nhitng chiing cting c6 nhitng han ché nhat
dinh khi ching ta s& dung riéng biét cho mot nhu cau nao dé. Viéc tich hop

Vién tham va GIS 1a su két hop ctia nguon tu liéu ki thuat cao (Vién tham) va
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cac cong cu xt ly, phan tich di liéu hién dai (GIS), dé tir d6 dwa ra dwoc cac san
phdm d@ liéu, ban d6, thong tin phuc vu cho cac nhiém vu quan ly tai nguyén
va moi truong.

6.1.3. Kha nang tich hgp tw liéu Vién tham va GIS

Trong Hé thong thong tin dia ly, hai mo6 hinh d@ liéu vector va raster
thuong duoc st dung dé lvu trir dit liéu khong gian, trong khi d6 dit liéu Vién
tham dwoc xt ly va luu trit dwdi dang raster, do d6 viéc tich hop tu liéu Vién
tham va GIS rat dé dang thuc hién.

6.2. CAC UNG DUNG TICH HOP GIS VA VIEN THAM
6.2.1. St dung anh v¢é tinh va GIS d¢€ diéu tra, giam sat tai nguyén dat

Tai nguyén dat gom c6 hai khia canh: Lép phu thé nhudng va tinh hinh st
dung dat. D€ diéu tra, giam sat hai khia canh nay, 6 nhitng mttc d6 khac nhau,
déu c6 thé tng dung cong nghé vién tham [1].

Cho dén nay, anh vé tinh da duoc nhiéu co quan & nudc ta st dung dé
thanh 1ap ban d6 hién trang st dung dat. Nhirng ban d6 nay phu trum cac vung
lanh tho khac nhau, ttr khu vuc hep dén tinh, viung va toan qudc.

- Ban d0 hién trang str dung dat toan qudc ndm 1990 ti 1¢ 1: 1 000 000 duoc
thanh 1ap bang nhiéu ngudn tai liéy, trong d6 anh vé tinh Landsat — TM. Ban &6
nay do Tong cuc Quan ly Rudng dat (nay thudc Bo Tai nguyén va Moi truong),
cung mot s cac co quan khac thye hién. Bén canh d6, nam 1993 Tong cuc Quan
ly Rudng dat, Cuc Do dac va Ban d6 Nha nudc (nay thudc Bo Tai nguyén va
Moi treeong), Trung tam Khoa hoc Tu nhién va Cong nghé Qudc gia, Vién Diéu
tra Quy hoach rirng, Vién Thiét ké va Quy hoach Nong nghiép (Bo Nong nghiép
va Phat trién Nong thon) da thanh 1ap ban d6 hién trang st dung dat toan quoc
ti 1& 1: 250 000 bang anh Landsat — TM.

- Ban d6 hién trang stt dung dat ctia cac viing nhur Tay Nguyén, Dong bang
song Ctru Long, Dong bang song Hong,... dwoc thanh 1ap trong khuon khd cac
chwong trinh diéu tra tong hop, déu da st dung anh vé tinh nhu mot nguon tai
liéu chinh, sau d6 st dung cac phan mém GIS dé€ phan tich, xtr ly xay dung ban

d6. Nhitng ban d6 nay duoc thanh 1ap trong nhitng ndam 1989, 1990 cta thé ki
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truede va do cac co quan nghién cttu khoa hoc va diéu tra co ban thuc hién. Ban
d6 dugc thanh 1ap chu yéu 6 ti 1€ 1: 250 000.

- Ban d6 hién trang st dung dat cap tinh va cac khu vuc hep hon ctia mot
s6 dia phwong ciing duoc thanh 1ap bang anh vé tinh. Nhitng ban d6 nay
thuwong duoc thanh lap ¢ cac ti 1€ 1:100 000 (cap tinh) dén 1: 25 000 (khu vuc cu
thé) va do cac Vién thudc Trung tam Khoa hoc Ty nhién va Céng nghé Qudc
gia, Vién Quy hoach va Thiét k& nong nghiép, Cuc Vién tham thudc Bo Tai
nguyén va Moi truong va mot s6 Truong Dai hoc thyce hién trong khuon kho
cac dé tai nghién ctru va cac du an [2].

O nuéce ta nhiéu co quan da st dung anh vé tinh dé thanh 1ap ban d6 hién
trang st dung dat nham phuc vu cac muc dich khdc nhau. St dung anh vé tinh
dé€ diéu tra, thanh lap ban d6 hién trang st dung dat mot cach hé thong theo
quy dinh kiém ké dat dai cling nhu dé€ giam sat va cap nhat bién dong vé st
dung dat dai mot cach lién tuc theo cac chu ki ngén han, dang duwogc Cuc Vién

tham — B Tai nguyén va Moi treong nghién cttu, ttng dung.

- Vé mat thd nhwong, anh vé tinh c6 thé duoc st dung trong cong tac diéu
tra, thanh 1ap ban d6 thé nhudng, nghién cttu, gidm sat qua trinh suy thodi dat
do nhiéu nguyén nhan khac nhau gay ra nhw x6i mon, nhiém man, cat 1an,... &
nudc ta, anh vé tinh méi dwgc st dung nhu tai liéu hd tro d€ thanh lap mot s6
ban d6 tho nhudng nhw ban d6 thd nhudng Tay Nguyén ti 1é 1: 250 000, ban d6
thd nhudng dong bang sdng Ctru Long ti 1é 1: 250 000 thudc cac chwong trinh
diéu tra tong hop cac vung nay. Bén canh d6, mot s6 thit nghiém s dung anh
vé tinh va GIS d€ thanh 1ap ban d6 xéi mon dat ¢ ti 1é nho cling da dugc thuc
hién. Nhu vay, két qua stt dung anh vé tinh dé€ diéu tra, giam sat 16p phu tho
nhudng 6 nudc ta da dugce ap dung va dan pho bién.

6.2.2. Str dung anh vé tinh va GIS dé€ diéu tra, gidm sat tai nguyén nudc

- b€ phuc vu cac muc dich quan ly va khai thac tai nguyén nudc phai diéu
tra va giam sat su phan bg cac doi tugng thuy van va cac ngudén nudc ngam,
khoi lwong va chat luong ciing nhu dién bién theo muia, theo thoi gian ctia

chuing, cac hién tuwgng thuy van c6 lién quan nhu 1t lut, nhiém man, bién dong

long song, long ho, ...
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- Anh v& tinh ¢6 thé dem lai nhiéu thong tin triec tiép va gian tiép vé cac
nguon nwdc mat cting nhu nwdc ngdm. Cac thong tin vé chat lwong nude va vé
nuwdc ngam ciing can duoc nghién ciru 4p dung, khai thac tir anh vé tinh. Kha
nang st dung anh vé tinh két hop véi cac phan mém GIS dé diéu tra, giam sat

tai nguyén nudc la mot phuwong phap cho két qua nhanh va kip thoi nhat.

Anh vé tinh dwoc st dung chuyén cho muc dich kiém ké cac nguon nuéc
mat, qua cong tac hién chinh ban d6 dia hinh, anh vé tinh la tai liéu chinh dung
d€ cap nhat mang ludi thiy van bao gom song, sudi, kénh muong, cac ho chira
nwéc va ho, dam, ao trén nén cac phan mém GIS. Anh vé tinh da duoc mot s6
co quan st dung dé khao sat, thanh 1ap ban d6 bién dong long song & cac ti 1é
khac nhau, ttr 1: 100 000 dén 1: 25 000 cho hé thong song Ctru Long, mot s6 song
& mién Trung va song Hong. Phan 16n nhitng ban d6 nay do Cuc Vién thdm -
B0 Tai nguyén va Moi truong lap. Ngoai ra, anh vé tinh da duwoc mot sd don vi
thudc Trung tdm Khoa hoc ty nhién va Céng nghé Qudc gia va Cuc Vién thdm
— Bo Tai nguyén va Mai truong sit dung dé€ thanh 1ap ban d6 ngap lut dong
béng song Ctru Long va mot s8 tinh mién Trung. Anh vé tinh hién nay c6 kha
nang st dung d€ diéu tra gidm sat chat luong nudc nhue dd6 mdn, mic do 6

nhiém do chat thai cong nghiép va dé€ diéu tra, quan li tong hop cac lwu vie song.

- Vé mat nudc ngam, cac nha dia chat — thuy van da tién hanh mot so the
nghiém st dung anh vé tinh két hgp vdi cac phwong phap truyén thong két hop
vOi cac phan mém GIS dé€ diéu tra, thanh 1ap ban d6 nudc ngam. Mot trong
nhitng cong trinh dau tién vé mat nay ¢ nudc ta la ban d6 nuwdéc ngam Tay
Nguyén ti 1é 1: 250 000 dwgc thanh 1ap trong khudn khé chuong trinh diéu tra
tong hop vung Tay Nguyén.

6.2.3. Str dung anh vé tinh va GIS dé€ diéu tra, gidm sat méi truong

- biéu tra, giam sat mdi treong la mot linh vue rat 16n, rat khé khan, trong
d6 c6 nhiing van dé co thé sit dung anh vé tinh nhu mot cong cu htru hiéu. Xét
vé goc dd cong nghé vién tham, viéc phan tich, suy giai phd cho phép phat hién
nhting thay d6i ctia moi treong & mirc d¢ tong the, viéc nghién ctru moi treong
& murc dO chi tiét can c6 cac nghién ctru, do dac ctia nhiéu by mon khac. Diéu

tra, giam sat moi truong la nhiém vu lién quan dén nhiéu nganh. Vi vay, trong
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nhitng ndm qua, ngoai co quan quan ly moi treong, nhiéu co quan nghién cteu
khoa hoc, diéu tra co ban cta nhiéu nganh cting nhuw mét s6 Truwong Dai hoc &
nudc ta da quan tam dén ting dung cong nghé vién tham d€ thuc hién nhiém
vu nay nhu cac Vién Dia ly, Dia chat, Vat ly, Nghién cttu bién thudc Trung tam
Khoa hoc Ty nhién va Cong nghé Qudc gia, Cuc Vién thdm, Lién doan Ban d6
Dia chat thudc Bo Tai nguyén va Mdi truong, Vién Diéu tra va Quy hoach ring
thudc Bo Nong nghiép va Phat trién Nong thon, Treong Dai hoc Khoa hoc Tw
nhién (Pai hoc Qudc gia Ha N&i),... Cac co quan nay da tién hanh nhiéu th
nghiém, dudi dang cac dé tai nghién cttu, cac du an vé sit dung anh vé tinh két
hop cong nghé GIS dé diéu tra khao sat cac d6i twong, hién tuong lién quan dén
modi treong (hodc tir goc d6 moi treong) va da thu dugce nhitng két qua ban dau
quan trong.

- Tu liéu anh vé tinh va cong nghé GIS da duoc st dung dé diéu tra va
thanh 1ap ban d6 cac hé sinh thai nhay cam nhu: Rirng ngap man, dat ngap nudc
(pham vi ca nudc), ran san ho (Quang Ninh, mién Trung), cac loai habitat (dao
Bach Long Vi),... Cac ban d0 ritng ngap man duoc thanh 1ap o ti 1€ 1: 100 000,
pht trum toan dai ven bién va ¢ ti 1€ 16n hon cho tiing vung. Ban d6 dat ngap
nude toan qudc duoc thanh 1ap & ti 18 1: 250 000. Nhitng ban d6 nay do Cuc Vién
tham — B¢ Tai nguyén va Mdi treong va mot s6 co quan khac thuc hién theo
chuong trinh cua Cuc Bao vé Moi truong. Anh vé tinh da thoi gian da duwoc st
dung nhu mot cong cu hiru hiéu nhat dé khao sat bién dong ctia nhiéu hop phan
mdi treong thién nhién, nhu bién dong bo bién, long sdng, bién ddng ring ngap
mén, dién bién rirng, bién dong 16p pht mat dat va st dung dat (& mot sd ving).
Mot trong nhitng ban d6 d6 1a bd ban d6 bién dong bo bién thoi ki 1965 — 1995
ti 1€ 1: 100 000 phu trum ca dai ven bién, do Cuc Vién tham va Vién nghién cttu
Bién Nha Trang thuc hién. Anh vé tinh d3 duwoc mot s6 co quan st dung thw
nghiém dé nghién ctru va theo doi mot vai hién twong thién tai nhuw ngap lut,
chay rung, tai bién dia chat. Bén canh d6, anh vé tinh da duoc sit dung dé khao
sat va thanh 1ap ban d6 nhay caAm mdi treong dai ven bién véi muc dich phong

chdng dau tran.
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6.2.4. Ung dung cong nghé vién tham va GIS trong giam sat bién d6i khi hau

- Trén thé gidi, cdng nghé vién tham vé tinh 1a cong cu hiéu qua dé danh
gia va giam sat qua trinh bién d6i khi hau. Céc s6 liéu quan tric thuc dia két
hop véi cac thong tin chiét tach tir anh vién tham vé tinh cho phép du bdo vé xu
thé bién doi va xay dung cac kich ban bién doi khi hau, ttr d6 ching ta ¢6 can
ctt khoa hoc d€ dua ra cac giai phap phong tranh va than thién véi bién doi khi hau.

- O Viét Nam, nhém nghién cttu ctia Cuc Vién tham Quéc gia da nghién
ctru 2 trong s8 nhiéu kha nang ctia vién tham Viét Nam trong gidm sat biéu hién
cua bién d6i khi hau la theo d6i muc nwdc bién dang va nhiét d6 bé mat dat
cting nhw bé mat nuwdc bién cua khu vuc bién Dong nudc ta. Twr viéc thu thap
anh vién thdm MODIS cua My, da xay dung ban d6 bién thién nhiét do bé mat
nudc bién va ban d6 phan bd ham lwong chat diép luc (chlorophy lla) trong
nudc bién dé danh gia sy bién déi khi hau biéu hién trén dai duwong. Nhom
nghién ctru cho rang, véi kha nang giam sat lién tuc trén pham vi rong, anh vién
tham vé tinh cho phép xac dinh cac vung bi ngap lut do mua 1, nudc bién
dang... vdi cac kich ban khac nhau do bién d6i khi hau.

- Bon biéu hién co ban cta bién d6i khi hdu la nhiét d¢ néng lén cuaa trai
dat, muec nwde bién dang, mua 1t va bao gié that thuong. Vién tham va GIS c6
vai tro quan trong trong giam sat cac biéu hién, danh gia tac dong, gitp cac nha
lanh dao cac td chire, co quan Nha nudc ra quyét dinh nhanh dé€ ¢ing pho trén
quy mo rong. Vi dy, tir anh vién thdm két hop véi phan mém GIS cé thé xay
dung cac ban d6 ngap lut, ving ngap nudc, ngap mdn do nwdc bién dang...tk
do lam co s¢ cho viéc hoach dinh cac bién phap ttng pho vdi cac tac dong nay.

CAU HOI ON TAP

1. Trinh bay khai niém tich hop? Su can thiét phai tich hop tw liéu Vién

tham va GIS?

2. Trinh bay cac ting dung tich hop GIS va Vién thdm trong linh vuc Tai

nguyén va Moi treong?
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PHAN IL. THUC HANH

BAI THUC HANH SO 1. CAC CHUC NANG CO BAN
CUA PHAN MEM ARCGIS

Bai thiec hanh nay gitip sinh vién lam quen voi giao dién ctia b phin mém ArcGIS
va mot s6' thanh phin chinh cia by phin mém ArcGIS bao gom ArcMap, ArcCatalog,
ArcToolbox; dong thoi hwéng din sinh vién thao tic vdi nhitng chikc ning chinh dé
diéu khién ban do trén man hinh ArcMap, quan 1y dir liéu trén ArcCatalog, va st dung
cdc cong cu trong ArcToolbox ciing nhw thiec hién cdc thao tic trén bang thugc tinh ciia
lop ban do [1].

1.1. GIOI THIEU PHAN MEM ARCGIS

Bo phan mém ArcGIS bao gom 3 ting dung la ArcMap, Arc Catalog,
ArcToolbox

ArcMap » - Arc( i
1 & & & X iy g 8
@ DACALSWAT\Cai final\Cai_final.mdb - O X - =
[D:CAISWAT\Cal_final
File Edit V Bookmarks Insert  Selecti G Custy Wind Hel
S e e i e Peleeehe) S U s File Edit View Go Geoprocessing Customize Windows Help
SEC RIS & - 172500 I EFEE0 3 B @
BaM@ i« E-O/x 0 "H:ﬁ B e g ek
AR K [+ xv = ¥ =f| Catalog Tree ® X | Conterts Preview Description
(B0 Contents kel } ; ¥ ~ [GIE Folder Connections " -
EEe XS] o e = pacaswar ame ype
=4 Q ]
& B £ DACAI_SWAT\Cai_final E5cenarios Folder
8s e 2 & flr 53 pacA SWAT\DEM EWatershed Folder
=] ‘_ram = £ DACAI_SWAT\DEM\dem_aoi | L Cai_final.mdb Personal Geodatabase
= @ Station Gi o [l £ DACAISWATwesther final | (7 RasterStore.mdb Personal Geodatabase
ation_Lian . :
e < 8 £ D\Data Practice Files (3 SWAT2012:mdlb Personal Geodatabase
= Diém hop luu ., ArcToolbox ox Ca\_ﬁnal.mxd Map Document
Type | @ ArcToolbox @] Cai final Giang.mxd Map Document
@ Diémhop luu &) 3D Analyst Tools [Z)Export_Outputshp  Shapefile
M Cir ra (outlet) & @ Analysis Tools [Hydro_met.shp Shapefile
= O Outlet & Extract [“station_Giang.shp  Shapefile
#® <all other values> s Overlay [El wshed shp Shapefile
Type & Proximity
+ Linking stream added C & Statistics
+ Manually added Outlet @ Cartography Tools
= O Séng 0 Conversion Tools
—_— ° Data Interoperability Tools
= O Annual Sediment Yield (to &) Data Management Tools
Value &) Editing Tools
[14.00- 5.00 & Geocoding Tools
[ 5.01 - 10.00 &) Geostatistical Analyst Tools
O FullHRU w Linear Referencing Tools
= O LongestPath & Multidimension Tools
_ &) Network Analyst Tools
= O Watershed 0 Parcel Fabric Tools
X6i mén (tén/ha/nam; . & Schematics Tools
10,383 . &) Server Tools
11148 : L ¥ 3 Spatial Analyst Tools ( =
I 14.261 : ! W8 i & Spatial Statistics Tools
=== Y Tmcm lyst Tools
i - ¢To60lbo
927547.246 1368084.999 Meters A

Hinh (TH) 1.1. Cdc iing dung chinh ciia phin mém ArcGIS

ArcMap: Dé xay dung, hién thi, x& ly va phan tich cac ban do.
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ArcCatalog: Quan ly, theo doi dit liéu da ¢ hoac tao va mo ta cac di liéu moi.

ArcToolbox: Cung cdp cac cong cu d€ xi ly, phan tich va xuat — nhap di
liéu tt ArcGIS sang cac dinh dang khac nhue Maplnfo, MicroStation,
AutoCAD,...

ArcMap: Mdi mot ban &6 trong ArcMap goi 1a Map Document, mot ban
d6 c6 thé cé mot hodc nhiéu Data frame. Data frame la mot nhém cac 16p dix
liéu (Data Layer) cung dugc hién thi trong mot hé quy chiéu. Ban d6 (Map

document) duoc ghi trong file co dudi la *.mxd.

: - - — '
@ World map - ArcMap - Ardnfo = | B i
File Edit View Bookmarks Insert Selection Geop . ows  Help
— Menu View ]
=] (=] B =y b | 1:288.43 — = [ | gea | w? _ : Editor~
REMQ@Eil«s E-T /8@ &2 8 N [ Georeferencing

able Of Contents 1 x

= @ DRAIN
-1
= @ COUNTR
[]=all otherva >
CNTRY_MAME N

ElAfghani;tan b
[] Albania

goie1e0 &l s s

yoieag Gl
—

’ Eﬁ i, Data
view
4

I Algeria Data layers

[ American Samoa "

[ Andorra = =

[JAngola

[ Anguilla

[] Antarctica :
T m - } |3|e+ < i 3

171.234 -58.679 Decimal Degrees

Hinh (TH) 1.2. Giao dién cita s6' ArcMap

Trong hinh (TH) 1.3, ctta s6 ArcMap hién thi mot ban d6 c6 tén la “World
map.mxd” cd data frame la “Layers”, trong data frame nay c6 4 16p (data layers)
gom: “CITIES”, “GEOGRID”, “DRAINAGE” va “COUNTRY”. Tat ca cac thong
tin trén duoc hién thi trong 6 phia bén trai man hinh dugc goi la Table of contents
— muc luc. Ban d6 dwoc hién thi trong 6 16n bén phai, tuy theo ché do ma dwoc goi
la Data view hay Layout view.

M&i mot 16p c6 thé tat hodc bat trén man hinh bang cach nhan chudt trai
vao & vudng nhd (check box) nam bén trai tén ctia 16p d6 trong Table of
Content. Trong hinh trén, cac 16p “CITIES”, “DRAINAGE” va “COUNTRY”
dang bat, 16p “GEOGRID” dang tat.
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Vi tri va kich thudc hién thi cia ban d6 c6 thé duoc thay d6i bang cac cong
cu phong to ®,  thunho =* va dich chuyén <. Ty 18 ban d6 duoc hién thi trong
0 gitta phia trén man hinh.

Thong tin thudc tinh cua cac doi twong (feature) duoc luu trik trong cac
bang thudc tinh goi 1a attribute table. Mdi feature class hay shapefile chi c6 mot
bang thudc tinh. Cau tao ctia bang bao gom cac dong (record) va cac cot hay
treong (column hay field). Mdi mot feature twong tng véi mot record trong
bang thudc tinh. D€ xem attribute table ciia mot 16p nao do, ta kich chudt phai

vao tén cua 16p trong Table of Content roi chon Open attribute table.

ArcMap c6 2 ch€ d0 hién thi: Data view va Layout view. Ché ¢ Data view
thuong chi dung d€ hién thi cac feature titc 1a ndi dung ctia ban d6. Layout view
cho phép xem trudc ban d6 trong ch€ do in ra gidy, ngoai ra feature con c6 cac
Graphic Elements la cac yéu t0 trinh bay ban d6 nhu khung, lwéi toa d9, chu
giai, tén ban do, ty 1¢,... Cac feature chi c6 thé duoc tao hay chinh stta trong ché

d0 Data view. D€ chuyén gitia cac ch€ d6 hién thi st dung trinh don View.
1.2. THUC HANH
1.2.1. Mé mot ban d6 da cé

Khoi dong ArcMap bang cach kich ddp chudt trai vao bidu tuong ArcMap
trén man hinh Desktop hodc tit nat Start — Programs — ArcGIS — ArcMap 10.

O ctra s6 ArcMap — Getting started chon Existing map — Browse for more:

Q ArcMap - Getting Started X
Open existing map or make new map using a template EEEE EE
[=)-Existing Maps Recent bl e

i Recent
- Browse for more..,
[=]-MNew Maps . .
i My Templates @ @
; | = |

[ Templates

! [=}-Standard Page Sizes

- Architectural Page Sizes
- 150 (A) Page Sizes Gialam_project Cai_final_Giang
- Morth American (AMSI) Page Sizes
i [z Traditional Layouts

: i Industry

- IUSA

Q Q
- Browse for more... = =
Cai_final Final
v
D:\CAI_SWAT\Cai_final\Cai_final_Giang.mxd
Default geodatabase for this map: What is this?
C:\Wsers\MyPC\Documents\ArcGIS\Default. adb k_'
[[]Do not show this dialeg in the future. Cancel

Hinh (TH) 1.4. Cita s6 ArcMap — Getting started
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O cira s6 Open ArcMap document tim dén thu muc

D:\TTGIS_Vientham\Bai_1\ r6i chon file WorldMap.mxd, click Open:

@ Open ArcMap Document

P

Look in Bai1 - 0l rE &
T Name Date modified Type
= Q) worldMap 22/01/2014 914 AM ESRLArcl
Recent Places
Desktop
=
Libraries
LY
Computer
—~, < i r
A
File name: WoddMap
oy
Fiesoftyps: | Archlap Documents ] [ Caneed ]
[ Open as read-onty

Hinh (TH) 1.5. M6é mot ban do cé sin

1.2.2. Thao tac véi ban @6

Cac cong cu d€ hién thi ban d6 gom:

- Phong to (Zoom in) va thu nho (Zoom out).

- Nhin toan canh (Full extent) va dich chuyén (Pan).

- Quay lai man hinh tredc (Go back to previous extent) va di téi man

hinh tiép theo (Go to next extent).

- Xem thong tin ctia d6i tuwong (Identify).

- Chon yéu t0 (Select Elements) va chon d6i twong (Select Feature).

Zoom in

Zoom out Pan

WK KN
AK K4

&

/

Go back to
previous

Sa

Zoom to full extent

Identify

N -

LN N

extent

Goto
next extent

Select
Feature

Select
Element

Hinh (TH) 1.6. Thanh céng cu Tools
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C6 thé st dung cong cu phong to (Zoom in) theo 2 cach khac nhau:

- Kich chuét vao cho bat ky, Data view sé phéng to thém 25%,

- Kich chudt vao mot diém bat ky, khong nha chudt ra kéo né téi chd khac
dé tao thanh mot hinh ch@ nhat r6i nha chuét ra. Toan b ndi dung ban d6 gidi
han boi hinh cht nhét sé duoc phong to hét ¢d cho kin man hinh. (Trong ArcGIS
10.0, d€ phong to, thu nho ¢6 thé st dung nut cudn cta chudt)

- Cach dwa cac thanh cong cu ra
1.2.3. Bat/Tat cac 16p (Layer)

- Trong thanh Table of Contents (TOC), d€ bat 16p nao thi kich chon vao
16p d6. Vi dy, tim 16p 6 tén la CITIES, hay thtt tat 16p nay bang cach bo danh
dau ¢ 6 vuong nho bén trai no.

- Kich chu6t phai vao 16p COUNTRY dé hién thi menu ngit canh (Hinh (TH) 1.6)

- Chon Zoom to layer roi theo doi thay d6i trén man hinh.

B Copy

*®  Remove

E Open Attribute Table

Joins and Relates »

" Zoom To Layer

Visible 5cale Range 3
Use Symbol Levels

Selection 3
Label Features

Edit Features +

“ag  Convert Features to Graphics...
Convert Symbology to Representation...
Data 3

» Save As Layer File...
1;3 Create Layer Package...

[ Properties...

Hinh (TH) 1.7. Menu ngit canh

1.2.4. Xem thong tin vé cac d6i tugng

Mbi mdt 16p (layer) déu c6 mot bang thudc tinh (Attribute table) di kém dé

md ta cac doi tuong (Feature) cua 16p d6. D€ xem thong tin thudc tinh ctia cac
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doi tuong, ta c6 thé mo bang Attribute table hay dung cong cu Identify.
- Kich vao cong cu Identify @,
- Kich chudt vao gitra ban d6 nudc My (United Sates).

- Ctra sO Identify sé hién ra. Ctra sO nay hién thi tat ca cac thong tin vé doi

tuong o 16p trén cung ma ta vtra kich chuét vao.

Q WerldMap.mxd - ArcMap - [} X
File Edit View Boockmarks Insert Selection Geoprocessing Customize  Windows Help
DRE& L 5@ b - |[1124802,126 V] pRA S @illes E-EIn@ 7 @ MRS TR
Editor - = A s
Table Of Contents ax Identify 3
28 E ) &
\ e Identify from: ‘ <Top-most layer> s
ers =
= EB? IS”HEHD\ =) COUNTRY a
- United State:
. ni 3 @
=] CITIES @
. 3
= [0 GEOGRID
=] DRAINAGE Location: -115.6498649 40.283734 Dedmal Degrees
?OUNTRY Field Value
v
= FID 232
O I%lNzTRYQZ Shape Polygon
e FIPS_CNTRY  US
o GMI_CNTRY  USA

CNTRY_MAME United States
SOVEREIGN  United States
POP_CNTRY 258833000
SQKM_CNTRY 5450720
SOMI_CNTRY 3548923
CURR_TYPE  Dollar
CURR_CODE UsD
LAMDLOCKED M
COLOR_MAP 5
Matdodanso O

S |« > )
_ i . i Identified 1 feature Vﬁh
— W

B| &< >
95.432 -69.122 Decimal Degrees

Hinh (TH) 1.8. Xem théng tin cdc déi tugng st dung cong cu Identify

1.2.5. Chon ddi twgng (Select a Feature)

Truwdce khi lam viéc véi mot hay mot nhém d6i twong nao do6 ta can phai
chon chiing. D€ chon d6i tuong ta c6 thé sit dung cong cu Select Feature (hay
bang cac 1énh truy van héi dap Query sé duoc trinh bay trong cac bai sau).

Kich vao cong cu Select Feature IEI

Trén ban d6 kich vao khu vuc nwéde Viét Nam, ranh gidi cua nudc Viét
Nam sé dwoc hién thi bf“mg mau xanh.

Kich vao mét nudc khac canh Viét Nam, nuwdc d6 sé duoc chon (chuyén

sang mau xanh) thay cho Viét Nam.
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Tuy theo ché€ d¢ chon dwgc ddt trong Selection — Interactive Selection

Method, khi ta kich vao mot d6i twong nao d6 thi né co thé:

1) Thém vao danh sach cac d6i twong da dwgc chon (Add to current

selection).

2) Loai khoi danh sach da chon (Remove from Current Selection).

3) Tro thanh ddi twong dugc chon duy nhat (Select from Current Selection).

File Edit View Bookmarks
O s Eilli=)
BE MO il -
Table Of Contents o x
18 S &|[E
= = Layers B
=] CITIES

m

) ‘
| Il o T nll o o

Insert

b

Selection

H M B f O o

Geoprocessing  Customize

Select By Attributes...
Select By Location...

Zoom To Selected Features
Pan To Selected Features

Statistics...

Clear Selected Features

1.2.6. M6 bang thudc tinh (Attribute table)

Create Mew Selection
Add to Current Selection
Remowve From Current Selection

Select From Current Selection

Interactive Selection Method 3

Selection Options...

Hinh (TH) 1.9. Cdc phuong phdp chon d6i tuong

Mobi mot 16p (hay 1 feature class hoac 1 shapefile) c6 mot bang thuoc tinh

dé€ mo ta cac doi tuwong trong 16p d6. Hay md bang thudc tinh cta 1ép
COUNTRY bang cach:

- Bat 16p COUNTRY b?mg cach nhan chudt trai vao 6 vudng bén trai tén

16p trong Table of Contents.

- Kich chudt phai vao I16p COUNTRY trong Table of Contents.

- Trong menu hién ta chon Open Attribute Table
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5 <7 Layers
= [ Hanoi
*

= CITIES

L

= [ GEOGRID

= DRAIMNAGE

W
= D@

Copy
= [ cN] X Remove
O |E Open Attribute Table

Join Open Attribute Table '

ey Zeo Open this layer's attribute table,

Shortcut: CTRL + double-click

Visib layer name OR CTRL + T.

Hinh (TH) 1.10. M6 bang thudc tinh cia mét I6p dir liéu

- Bang thugc tinh sé dwoc mo:

Table O x
EHLHCT LR
COUNTRY X
FID | Shape | FIPS_CNTRY | GMI_CNTRY CNTRY_NAME SOVEREIGN POP_CNTRY | SQKM_CNTRY | SQMI_Ch ~
9| Polygon |AQ ASM American Samoa United States 53000 186.895
10 |Polygon |AR ARG Argentina Argentina 33796870 2781013 107
11 [Polygon |[AS AUS Australia Australia 17827520 Tr0e142 297
12 [Polygen |AU AUT Austria Austria TTe5408 83738.852 323
13 |Polygon |AV Ald Anguilla United Kingdom 9208 B85.206 3
14 |Polygon |AY ATA Antarctica Antarctica 0 12302740 478
15 [Polygon |BA BHR Bahrain Bahrain 575814 B57.268 25
16 [Polygen (BB BRB Barbados Barbados 250627 439942 16
17 | Dahimnn R RAAMA Rntowrana Rntowrana 1AARET cannid 122 FIU0A W
£ >

o4 1T E (1 out of 251 Selected)

Hién thi tat ca ban ghi

Chi hién thj ban ghi dwoc chon
Hinh (TH) 1.11. Bang thudc tinh

1.2.7. Thém truong (add field) va thay déi gia tri trong bang thudc tinh

Cau truc va ndi dung bang thudc tinh c6 thé duoc thay ddi trong Edit
session cua ArcMap. Ngoai ra cac thong tin thudc tinh c6 thé dugc stita chiva &
ngoai Edit session, tuy nhién trong truong hgp nay ta khong thé dung lénh
Undo (d€huy cac thay doi da thém vao bang thudc tinh) nhuw trong Edit session duoc.

- Trong ctta s& Table kich ntit Table Options “d ~ rdi chon Add Field.

- Trong hop thoai Add field hién ra (Hinh (TH) 1.11), & 6 Name go
“Matdodanso”, trong Type chon Float (truong dang s6), & Precision go 12 (40
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dai day s61a 12, & Scale go 2 (c6 2 s0 sau dau phay).

Add Field bt
Name: ‘ Matdodanso ‘
Type: Float o

Field Properties
Precision 12
Scale 2
Cancel

Hinh (TH) 1.12. Cita s6 Add Field

- Click OK.

- Di chuyén bang thugc tinh d€ nhin rd ban d6. St dung cong cu Zoom dé
hién thi trén ban d6 cac nuéc

- Lya chon mdt nudc bat ky bang cach kich chudt vao gitta khu vuc ctia
nudc dé (duong bao cta nudc do sé chuyén sang mau xanh). D€ y dong tuong
tng ctia nudc d6 trong bang thudc tinh cting dwoc chon (Hinh (TH) 1.12).

- Kich vao ntut Show Selected Records trong bang thudc tinh dé chi hién

thi cac ddi twong duwoc chon. Trong bang thudc tinh chi con lai 1 dong:

Q@ WorldMap.mxd - ArcMap - [m] >
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
D2d& L 88 b - |[1124343.126 ] BRAM @3 e -0k ([@] 7 BN S B
= - 100} B o
Table Of Contents. 3 x = — R - == =
Eeo¢8 o o o
B = Layers s
= O Henoi
+ - @
s
© & Cmes ax g
° ES
= O GEQGRID «
= & DRAINAGE Shape | FIPS_CNTRY | GMI_CNTRY |  CNTRY_NAME | SOVEREIGN | POP_CNTRY | SGKM_CNTRY | SGMI_CNTR
= Powgon [AR ARG [Argentna [Argentna [ 33798870 271013 o737 [/
Ef] COUNTRY
)
= [0 CNTRV92
<
BT 1 v n B[F] (outof 251 selected)
{COURTRY
v
L -
M\g - Wv
oe| & >
96.027 -6.689 Decimal Degrees

Hinh (TH) 1.13. Hién thi d6i tuong dd chon trong bang thudc tinh
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- Kich chudt phai vao truong Matdodanso vira duoc tao & budc trudce.
- Trong menu hién ra chon Field Calculator

- Trong hop thoai Field Calculator hién ra go:
[Matdodanso]=POP_CNTRY/SQKM_CNTRY

- Click OK
- Xem gia tri trong treong Matdodanso virta méi tao (Hinh (TH) 1.13)

- Kich ntit Show all records E trong bang thudc tinh dé hién thij tat ca cac
dong ctia bang nay. Hay quan sét treong Matdodanso dé thay rang ArcMap chi

thuec hién tinh toan cho cac d6i twgng dang dwoc chon.

- Dé&bo chon cac ddi tuong trong bang thudc tinh, kich ntt Clear Selection ™

Table o x
El - |- Bl O
COUNTRY x
POP_CNTRY | SQKM_CNTRY | SQMI_CNTRY CURR_TYPE CURR_CODE | LANDLOCKED | COLOR_MAPF Matdodanso
33796870 2781013 1073749 |Pezo ARA N 8 1215
£ >
= {1 out of 251 Selected)

Hinh (TH) 1.14. Két qua tinh todn sir dung Field Calculator

1.2.8. Tim cac d6i twgng da dwgc chon

Do man hinh khong thé hién thi hét duoc toan bd ban d6 nén mot s6 doi
twong tuy da dwoc chon nhung van khong nhin thdy duoc. D€ hién thi nhitng

ddi twong nay ta dung cong cu Zoom to Selected, vi du:
- M6 bang thudc tinh cta 16p CITIES

- Trong bang thudc tinh kich chudt vao cot ngoai cung bén trai d€ chon 1
ddi twong cta CITIES.

- Bong bang thudc tinh.
- Kich chudt phai vao 16p CITIES trong Table of Contents.

- Trong menu hién ra chon Selection rdi sau d6 Zoom to Selected Features.
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= Layers
= O Hanoi Eg—
2 e

*
= m_@ Copy
L]

*®  Remove

= 0O GE
— |E  Open Attribute Table

= DRy Joins and Relates

=) col % Zoom To Layer

O
= O CN Visible Scale Range
[

Use Symbol Levels

Selection 4 | #  Zoom To Selected Features |
Label Features M Pan To Selected Features
Edit Features p | [ Clear Selec) Zoom To Selected Features
E_‘ﬁ Switch Seld Zoom to the selected features in

‘s Cenvert Features to Graphics... [[ selectAll this layer
Convert Symbology te Representaticon... Make This The Only Selectable Layer
Data 3 Copy Records For Selected Features

» Save As Layer File..
‘\;’ Create Layer Package... Create Layer From Selected Features
f Properties.. B Open Table Showing Selected Features oot

—_— —

v
||I3|eii(

Hinh (TH) 1.15. Cong cu Zoom to Selected Features

1.2.9. Sap xép dir liéu

Dé& sap xép cac dong theo thtt tu ting dan (Ascending) hay giam dan

(Descending) ctia cac gia tri trong mot treong ta lam nhu sau:
- Mé bang thudc tinh ctia 16p CITIES.
- Kich ntit Show all records = d& hién thi tat ca céc dong.

- D& sép x&p cac thanh phd theo thit tw bang chir cai, kich chuot phai vao
tén treong NAME.

- Trong menu hién ra, chon Sort Ascending hay Sort Descending.
- Hay quan sat nhitng thay d6i trong bang thudc tinh.
- Péng bang thudc tinh lai.
BAI TAP
1. St dung dit liéu cua file “WorldMap” d€ tim ra nudc c6 dan s6 nho nhat
va nudc c6 dan s6 16n nhét trén Thé gidi?

2. Cébao nhiéu hé thong song ¢ 16p DRAINAGE?
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3. Thém truong “BienDongDS” dé€ thé hién sy bién dong dan so tir ndm
hién tai dén ndm 2020 vao bang thudc tinh ctia 16p CITIES va tinh toan

gid tri cho treong dé?.
TAI LIEU THAM KHAO

[1]. Lé Thi Giang, Doan Thanh Thuy (2015). Gido trinh thwc hanh Hé thong
thong tin dia ly. Nha xuat ban Dai hoc Nong nghiép.
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BAI THUC HANH SO 2. XAY DUNG VA HIEN THI
DU LIEU GIS

Bai thwc hanh nay hwedng dan chi tiét cic budc xdy dung mot co sé dir liéu trén
ArcGIS, bao gom quy trinh xdy dung dir liéu khong gian tir viéc s hda ban do va quy

trinh xdy dung dir liéu thudc tinh cho cdc doi twgng ban do dé'tao co s6 dir ligu thugc tinh [1].
2.1. GIOI THIEU CAU TRUC CO SO DU LIEU TREN ARCGIS

Dt liéu trong ArcGIS duogc lwu trit dudi hai dang co ban la Shapefile va
Personal Geodatabase (goi tat 1a Geodatabase). Shapefile don gian hon

GeoDatabase song chttc nang lai it hon.

a) GeoDatabase: 1a mot CSDL chira trong mot file c6 dudi la *.mdb (dinh
dang cta MS Access). Khac véi Shapefile, GeoDatabase cho phép luu git

topology cua cac do6i twong. Cau truc cua mot GeoDatabase nhu sau:

GeoDatabase
- Y i
Feature Dataset Feature Dataset Feature Dataset

/ | \

Feature Class Feature Class Feature Class
Y Yy Y
¥ ¥ ¥

Attribute Table Attribute Tabfe Attribute Tabfe

Hinh (TH) 2.1. Cau triic cua GeoDatabase

b) Feature Dataset 1a mot nhém cac loai ddi twong c¢6 cung chung hé quy

chiéu va hé toa do. Trong GeoDatabase c6 1 hay nhiéu Feature Dataset.

c) Feature Class chinh la mot Shapefile chita cac d6i tuwong khong gian ctia
ban do6 (c6 kem bang thudc tinh) va cung cap dit liéu cho 1 16p (layer) trong
ArcMap. Mot Feature Dataset c6 thé chita 1 hay nhiéu Feature Class. Moi
Feature Class chi chita 1 dang d6i twong (polygon — vung, line — dwong hodc

point — diém). Mot Feature Class sé duwoc gan lién véi 1 bang thudc tinh
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(Attribute table). Khi tao Feature Class thi bang thudc tinh cting dwoc ty dong
tao theo. Tuy thudc vao loai d6i twong khong gian luu trix, shapefile sé dwoc

hién thi trong ArcCatalog bang 1 trong 3 biéu twong

=1-{Z3 shape Biem
- & pppoint.shp "
- &l pppolyp.shpe4——— ving

] rdline.shp "l———\

Purdrng

Hinh (TH) 2.2. File diém, duong, ving trong ArcCatalog

Trong thuc té, Shapefile khong phai la 1 file ma la 5 - 6 files ¢6 tén giong
nhau nhung dudi khac nhau (ban cé thé xem chung trong Windows Explorer).

3 file quan trong nhat cé dinh dang nhu sau:
*.shp — chira cac ddi tuong khong gian
*.dbf — bang thudc tinh
*.shx — chi s6 lién két d6i twgng khong gian véi bang thudc tinh
Neéu c file *.prj thi nd sé xac dinh hé quy chiéu cua Shapefile.

Dé nhap hodc chinh stra dit liéu khong gian ban phai khoéi dong Edit
session trong ArcMap. ArcMap c6 day du cac cong cu d€ ban cé thé vé cac doi
twong trén ban do. Tat ca cac cong cu dwoc bd tri trong thanh cong cu Editor ToolBar,

thanh nay c6 thé duoc goi ra thong qua menu Customize — Toolbars — Editor

Editor~ || & | Kb~ n BRE

Hinh (TH) 2.3. Thanh cong cu Editor
2.2. PHAN THUC HANH
2.2.1. Tao GeoDatabase va Feature Dataset

- Tao mot thu muc (Folder) méi c6 tén la tén va ma SV ctia minh trong 6 D
vi du D:\NguyenVanX). Tat ca cac dix liéu mdi dwoc tao ra 0 cac bai thuc hanh
guy

déu phai luu vao thu muc nay.
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- Trong thu muc mdi tao, tao mot the muc méi dat tén la Bail.
- Khoi dong ArcCatalog,.
- Vao the muc cd nhéan trong 6 D.

- Vao trang Contents ctia ArcCatalog, kich chu6t phai vao chd tréng bat ky
r6i chon menu New — Personal Geodatabase (Hinh (TH) 2.4). ArcCatalog sé tao
mot Geodatabase voi tén mac dinh la “New Personal Geodatabase”. Chon chudt
phai vao tén Geodatabase mdi tao, chon Rename va go tén mai la “SoHoa”

roi chon Enter.

- Kich dtp chudt vao SoHoa, do hién nay CSDL chua ¢ d6i teong nao nén

chura c6 thong tin.

- Kich chudt phai vao chd tréng bat ky rdi chon New — Feature Dataset.

Trén man hinh s€ hién ra hop thoai New Feature Dataset.

File Edit View Go Geoprocessing Customize Windows Help
AT 5EQEFEO :

Location: D:\NguyenVanAn-55687"

\2 =) I»Qr b3
Catalog Tree # X | Contents | Preview | Description |
5 AquaCropV40NI31082012 (1)

E3 ArcGIS10
E51 Arcgis10-full |
3 cartalinx
! 3 chuyen toa do ¥ Delete
£ Driver
| 51 FEM-convert
L 5] Geostatistics = Refresh
] Hydrus ‘ Mew N
] IDRISI Macon Data
5] IDRISI Tutorial Dats Ef Properties...
[ Maplnfo
1= £ NguyenVanan-556879
[E5 Bail
5 NovicorpWinToFlash0

F_F3 Office < Layer.
4| I k

@ Copy Ctrl+C

Rename  F2

Folder
File Geodatabase

Personal Geodatabase

Spatial Database Connection...

ArcGI5 Server Connection...

’ﬁIL;LaL;D}

Creates a new Personal Geodatabase

é;} Group Layer

Hinh (TH) 2.4. Tao Personal Geodatabase

-O 8 Name hay dat tén cho Feature Dataset mdi tao la “BanDoHT”. Kich
nut Next. Trong trang ti€p theo hay dat hé toa do la Projected Coordinate
System\UTM\WGS84\Northern Hemisphere r6i tim “WGS 1984 UTM Zone
48N”. Kich nut Next.

- Hop thoai tiép theo cho phép ddt hé toa d¢ cho dd cao. Hay chon Vertical
Coordinate System — Asia — Hon Dau 1992. Kich ntit Next.

147




148

g,!_ TRUONG DAI HOC HA LONG

- Hop thoai ti€p theo cho phép dat Tolerance theo toa dd X, y, z va gia tri
M (Hinh (TH) 2.5). Tolerance la chénh 1éch nho nhét gitra cac toa o d€ chung
duwoc coi la khac nhau (néu 2 diém cé toa 36 chénh nhau nhé hon Tolerance thi
ching duoc coi 1a trung nhau). Hay dé cac tham s6 nhuw méac dinh (hinh dwdi) va

bo danh dau 6 Accept default resolution and domain extent. Kich niit Next.

New Feature Dataset .. - . [ 2 oo

XY Tolerance

The XY tolerance is the minimum distance between coordinates before they are
considered equal. The XY tolerance is used when evaluating relationships between
features.

0.003280833333333 Foot_US
2Z Tolerance
0.001
M Tolerance
0.001 Unknown Units
[ ResetToDefout | | About Setting Tolerance |

Accept default resolution and domain extent (recommended)

f [ <pack | Fmsh | [ canesl |

Hinh (TH) 2.5. Dat Tolerance cho Feature Dataset

- Hop thoai tiép theo cho phép diéu chinh d6 phan giai (resolution) va luu
trit d@¢ liéu (Hinh (TH) 2.6 - d0 chinh xac luu tri¢ d@ liéu tranh nham vdéi do
phan giai thu thap di liéu). Hay d€ nguyén cac gia tri mdc dinh r6i kich nat
Finish (hinh duwéi).

- ArcCatalog s€ tao 1 Feature Dataset c6 tén la “BanDoHT”

New Feature Dataset - - o B ==
All coordinates stored in a feature dass are snapped to an underlying coordinate grid.
Resolution is the cell size of this grid. Decreasing the resclution may reduce data
storage needs but may reduce coordinate accuracy.

The coordinate range or domain extent defines the minimum and maximum coordinate
walues which can be stored.
xr
XY Resolution: 0.0003258083333333 Foot_US
z
Z Resolution: 0.0001]
Min: -100000 Max: 900719825474.099
M
M Resolution: 0.0001 Unknown Units
Min: -100000 Max: 900719825474.099
|
[
u <tea | e ) [ ]

Hinh (TH) 2.6. Dat dg phan giai cho Feature Dataset
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2.2.2. Tao cac Feature Class “ThuaDat”, “GiaoThong”, “CongTrinh”

- Nhay dup vao Feature Dataset co6 tén la BanDoHT vira tao d€ mo ra, tuy

nhién trong d6 chua c6 dit liéu.
- Kich chudt phai vao chd tréng bat ky rdi chon New — Feature Class.

- Trong hop thoai hién ra (hinh dwéi) go “ThuaDat” ¢ 6 Name va chon

Polygon Feature 6 6 Type (kiéu d6i tuong dang vung).
- Kich nat Next.

- Trong hop thoai ti€p theo (hinh (TH) 2.7) liét ké cac truong trong bang
thudc tinh (Attribute Table) ctia ThuaDat. Thém trieong “LoaiDat” bang cach:
kich chudt vao 6 trang ngay dudi truong Shape roi gd “LoaiDat” (hinh dudi),
kich vao 6 bén phai (ct Data Type) roi chon kiéu di liéu la “Text”. Tuwong tw

hay thém cac treong “ChuSD” va “DienTich” theo thong so trong hinh dwdi.
- Kich nut Finish, ArcCatalg sé tao Feature Class c6 tén “ThuaDat”

- Tao Feature Class “GiaoThong” ciing lam cac budc twong ty nhu déi voi
“ThuaDat” song Geometry Type la Line Features (khong phai la Polygon

Features) va tao bang thudc tinh c6 cac truong nhw trong hinh (TH) 2.8.

- Tao Feature Class “CongTrinh” ciing lam cac budc twong tw nhw d6i véi
“ThuaDat” song Geometry Type la Point Features (khong phai la Polygon

Features) va tao bang thudc tinh c6 cac truong nhu trong hinh (TH) 2.9.
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’New P ——— El&g‘
L
Field Name Data Type =
OBJECTD Object D (]
SHAPE Geometry
LoaiDat Text
ChusD Text
DienTich Short Integer -

Click any field to ses its properties
Field Propetties

Alias

Alow NULL values. Yes
Default Value

|
To add a new field, type the name into an empty row in the Field Name column, click in the
Data Type column to choose the data type, then edt the Field Properties.

[ <Ba |[ Fnen | [ Concd |

Hinh (TH) 2.7. Cdu triic
thong tin thudc tinh 16p
ThuaDat

New Feature Class

" New Feature Class - M ‘
Field Name Data Type o
0BJECTD Object D a
SHAPE Geometry
Ten Text
ChieuDai Short Infeger v

1 cide any field to see its properies.
Field Propeties

Alias

Allpw NULL values Yes
Defautt Value

To add a new field, type the name into an empty row in the: Field Name column, click in the
Data Type column to choose the data type, then edi the Field Properties.

Hinh (TH) 2.8. Cdu triic thong
tin thudc tinh lop
GiaoThong

Field Name

Data Type

OBJECTID

] »

Object ID |

SHAPE

Geometry

Ten

Text

Click any field to see its properties
Field Properties

To add a new field, type the name into an empty row in the Field Name column, click in the
Data Type column to choose the data type, then edit the Field Properties

<Back | FAmsh | [ Cancel

Hinh (TH) 2.9. Cdu triic thong tin thudc tinh 16p CongTrinh

2.2.3. Chay ArcMap va tao ban d6 méi

- Khéi dong ArcMap tir ntt Start hodc bang cach kich vao biéu tuong

ArcMap Q' trén thanh cong cu cua ArcCatalog.
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- Trong hop thoai hién ra, chon New Maps ¢ cot bén trdi, sau d6 chon

Blank Map & ctra s6 bén phai hinh (TH) 2.10.

@ Untitled - ArcMap
File Edit View Bookmarks |Insert Selection Geoprocessing Customize Windows Help
ODed& B + - HERREO . & @ 1 K@ # =
Editor - 100%] L)
Table Of Contents X
3GE @ @ ArcMap - Getting Started X
g Open existing map or make new map using a template 5

& Existing Maps My Templates
i i-Recent
. Brawse for more. ..
< e "

t-My Templates

[ Templates

i E-5Standard Page Sizes

© 1 L hrchitectural Pag
- 150 (&) Page Siz Blank Map
: ~Morth American |
. E-Traditonal Layouts

- Industry
UsA

Architectural Page Sizes -

- World

i gin 9in.
*-Browse for mare...

< > v

C:\UsersIMyPC\AppData\Roaming\ESRT|Desktop 10. 7\ArcMap TemplatesNormal.mxt

Default geodatabase for this map: What s this?
[cusersypcipoauments\arcals pefault.gd =]
[150 not show this dialog in the future. Cancel

Hinh (TH) 2.10. Tao mo6t ban dé6 maoi

- Kich OK d¢€ tao mdi mot ban do.

2.2.4. Dat cac tham s6 cho DataFrame

- Trong Table of Contents cuia ban d6 vira tao ¢ 1 data frame c6 tén mdc

dinh la Layers. Data Frame nay hién dang con trong.

, A =1 =vers| “. n .
- Kich chudt phai vao roi trong menu hién ra chon Properties.

- Trong hop thoai hién ra kich vao trang Coordinate System.

- Trong 6 Select a Coordinate System chon hé quy chiéu sau: Predefined

Projected Coordinate System — UTM — Asia — VN 2000 UTM Zone 48N.
- Kich OK dé€ déng hop thoai Data Frame Properties.

Tk gio trd di, ban do sé duoc hién thi trong hé toa do VN 2000 UTM mui
48N. Neéu ban thém vao Data Frame cac d@ liéu trong hé quy chiéu khéc thi
chung sé duoc ty dong chuyén doi vé hé VN 2000 UTM.
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Feature Cache Annotation Groups Extent Indicators Frame Size and Position
General Data Frame Coordinate System llumination Grids

Current coordinate system:

VN_2000_UTM_Zone_48N
Projection: Transverse_Mercator
False_Easting: 500000.000000
False_Morthing: 0.000000
Central_Meridian: 105.000000
Scale_Factor: 0.999600
Latitude_Of_Origin: 0.000000
Linear Unit: Meter

Clear

GCS_VN_2000
Datum: D_Vietnam_2000

Transformations...

Select a coordinate system:

3 Tokyo UTM Zone 52N - Modify...
47 Tokyo UTM Zone 53N
{7 Tokyo UTM Zone 54N
) Tokyo UTM Zone 55N T7E s
{7 Tokyo UTM Zane 56N
@ Trucial Coast 1948 UTM Zone 39N New -
@ Trucial Coast 1948 UTM Zone 40N
&= Jvn 2000 UTM Zone 451}
€3 VN 2000 UTM Zone 49N Add To Favorites
@ Yemen NGN 1996 UTM Zone 38N
@ Yemen NGN 1996 UTM Zone 39N
[ E5 Europe v

Remove From Favorites

Hinh (TH) 2.11. Dgt hé toa d6 cho Data Frame

7 A 2. \ é; Larers A o - A .
- Kich chudt phai vao roi trong menu hién ra chon Properties.

- Kich vao trang General.
- Trong 6 Name go “BanDoSoHoa” dé ddi tén cho Data Frame.
- Trong 6 Display chon “Meters” d€ hién thi toa d¢ theo don vi mét.

b€ y trén man hinh Data Frame Layers da duoc doi tén thanh
“BanDoSoHoa”. Toa dd ctia con tro chudt dwoc hién thi ¢ phia dudi bén phai

man hinh bang mét.
2.2.5. Thém dir liéu vao Data Frame

_Kich ntit Add Data ¥ tir thanh cong cu cua ArcMap
- Tim thu muc c4 nhan, kich dup vao GeoDatabase SoHoa.mdb d€ m¢ file

- Kich dap vao Feature Dataset BanDoHT r6i thém ca 3 file
(CongTrinh.shp, GiaoThong.shp va ThuaDat.shp) vao trong d6 bang cach gitr

nut Ctrl trén ban phim r6i kich chudt vao ting file mot, sau do kich nut Add.
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Dt liéu trong 3 shape file sé dwoc thém vao Data Frame Layers va hién thi 1én man
hinh.
2.2.6. Hién thi anh ban d6

- Kich nit Add Data ¥ i thém file so_hoatif & thw muc
D:\Thuctap_GIS\. Khi ban mé anh, ArcMap s€ bao file anh d6 thiéu thong tin

vé hé tham chiéu khong gian. Kich vao OK d@ tiép tuc. Anh sé& dwoc mo trén
man hinh.

- Vao menu Custumize — Toolbars — Georeferencing dé hién thi thanh

cong cu GeoReferencing 1én man hinh:

Georeferencing - Layer:[su hoa tif ']Q ~ 4/'- EH

Hinh (TH) 2.12. Thanh cong cu Georeferencing

- Trén thanh cong cu Georeferencing kich vao nut Georeferencing — Fit to
Display d€ hién thi anh ban d6 ra gitta man hinh.
- Pénh d4u menu Georeferencing — AutoAdjust d&bat ché d6 tw dong nan

theo qua trinh nhéap diém khong ché.

2.2.7. Nin anh ban do

D Uniitied - Archap -

File Edt View Bookmarks Insert Selection Geoprocessing (m1

Op@& LB x o0& 2w

Ear@ies B-C v @/ B NG
"

AIRREM A0RAIM Meters

Hinh (TH) 2.13. Cita sé Magnifier
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- Dung cong cu Zoom in & phong to khu viee goc trén bén trai ban d6
(xem hinh dudi). Thay vi dung Zoom in ban c6 thé sit dung ctta sO Magnifier

(c6 chitc ndng nhuw chiéc kinh ltp) bang cach vao menu Window — Magnifier.
- Trén thanh cong cu Georeferencing kich vao ntit Add Control Points ra

- Kich chudt trai vao diém goc khung ban do, trén anh sé xudt hién ch
thap mau xanh; kich chut phai va chon menu Input X and Y r6i nhap toa d¢
2.490.700m, 443.800m hién trén goc khung anh ban d6. ArcMap sé tu dong dich
chuyén anh ban d6 theo toa d6 khong ché vira nhap.

- Lam lai cac thao tac trén véi 3 diém gdc khung con lai (toa d¢ xem ¢ khung ban do)

- Kich vao nit View Link Table B trén thanh cong cu Georeferencing dé

hién thi bang toa d6 diém nan, chti y rang 6 Auto Adjust da duoc danh dau.

s 5
Link Table X
Link X Source ¥ Source X Map Y Map Residual *

1 96. 142257 -170.821985 2450700.000000  443800.000000 0.34159
2 1517.174323 -2303.322514 2491700.000000  442300.000000 0.34204
3 1517.999175 -170.642020 2491700.000000  443800.000000 0.34157
4 97.258276 -2303.406733 2490700.000000  442300.000000 0.34206
4 [o T B
Auto Adjust Transformation: [ 1st Order Polynomial (Affine) - ]
Total RMS Error: 0.34182
[ Load... ] [ Save... ] Restore From Dataset

Hinh (TH) 2.14. Cita s6 Link Table
- Kich ntt OK dé déng bang Link Table lai. Dén day anh ban d6 da duoc nan.
Chuay:
+ D& xda diém nan, hay moé bang Link Table 16i chon né va nhan phim Delete.

+ Ban c6 thé st dung nut Load va Save trong bang Link Table d&€ m& hodc

ghi lai cac toa d6 diém nan.

+ Sau khi thye hién cac budc trén ArcMap chi ghi lai cac tham sd nan ma

khong lam thay ddi ban than file anh ban d6. Trong cac lan sau, khi ta mé ban
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d6 thi ArcMap sé ty dong hién thi lai ban d6 theo cac tham s6 da tinh duoc.

2.2.8. Vector hda cac thira dat

- D€ sd hoa cac thira dat, trén thanh cong cu Editor kich ntt Editor — Start

editing dé bat dau Edit session.
- Trong ctra s0 hién ra chon 16p ThuaDat, kich OK.

- Bén phai man hinh sé€ hién ra ctra s6 Create Features liét ké cac shapefile
c6 trong ban d6 (CongTrinh, GiaoThong, ThuaDat), kich chuét vao tén 16p
ThuaDat trong menu nay (hinh vé) d& bat dau s6 hoa 16p thira dat.

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

R = iz Csl & - 116854 ~ U Georeferencing~ _ © Snapping~

BREAMQ Al & - NO O BIE NS B 5 | Editor| » E

Table Of Contents 1 x +  Create Features I X %
8¢8E - z
PR sizarea o
= = layers TR FE 11 TR AN fl'.'l':._lMG DAT <Search> - (& §
- EEECE AN SR E R FE IV Y T
= CongTrinh | P -
*
! CongTrinh
GiaoThon .
= ._ 9 X + CongTrinh
= ThuaDat car GiaoThong
| I 3 W N GiaoThong
= bandonan.tif L ThuaDat
Value | |:|ThuaDat
High:1
Low:0
E1|
[ Construction Tools
i <2 Polygon
ElEEE = r 1 Rectanale —
2491840983 443383.241 Meters

Hinh (TH) 2.15. Ciia s6 Create Feature

D& mé thanh cong cu Snapping (ché d6 bat diém) chon Menu Customize

— Toolbars — Snapping.

Snapping~ O B | O | O

N

Point snapping End snapping Vertex snapping Edge snapping

11

Hinh (TH) 2.16. Thanh cong cu Snapping
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- Chon ché &6 bat diém End Snapping, Vertex Snapping va Edge Snapping.

- Trong thanh cong cu Editor chon cdng cu Straight Segment roi bit dau s8
hoa cac thita d4t theo anh ban d6 da nan. Trong qud trinh vé khi gép cac diém
giao nhau thi nhat dinh phai tao diém nut (kich chudt trai vao dd) dé€ dam bao
topology gitra cac duong.

- bé két thuc 1 polygon kich dap chudt trai.

- Khi s8 héa polygon bén canh chti y bat vao cac diém nit (node) ctia polygon

triede. Khi dén 1 node bat ky, man hinh s& hién & vuéng dé bat diém (hinh vé).

TN
=

\

J5E18

e ‘ Hinh vudng bo bét bao diém node

Hinh (TH) 2.17. Ché d6 bit diém

- Trong quaé trinh s6 héa, st dung céc cong cu Zoom in ** Zoom out ~—*va

Pan ¢! d& diéu chinh man hinh theo y muon.

- Néu muodn xda 1 d6i twgng, st dung cong cu Edit tool * trong thanh

Editor kich chon vao d&i twgng d6 roi kich nuat Delete.

- Lan luot s& hda hét cac thira dat trén anh nédn (hinh vé).
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9 Uit st 2ot T N | | |

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

[ B X9 ™| b~ 18207 - E G B B D e ? ;| Georeferencing | Layer bandsnanit @ - B snapping~ oi
RAM@ 3« (-0 K@ ZIAE RO

Table Of Contents x = CreateFeatures # X
B = Layers Q
= B CongTrinh
B
= [ GiaoThong Kb ERB
a GizoThong
] GiaoThong
= @ bandonan.tif
Value
High: 1
Low:0
a
[}
2 Construction Tools
& Point
" Pointatend
- of line
[@e| 2 « »

209193992 442810579 Meters

EN o [ @ ol ) E30AM

Hinh (TH) 2.18. S6'héa 16p ThuaDat

- M6 bang thudc tinh ctia 16p ThuaDat, chiing ta sé thdy phan mém tu
dong liét ké 16 polygon (16 records) trong bang.

Table - (&)
H-l2- B
ThuaDat X
OBJECTID = SHAPE * LoaiDat | Chu5D| DienTich SHAPE_Length | SHAPE_Area
3 1 ] Polygon <Mull= <Null= | =MNull= 198.524708 2516.025279
2 | Polygon <Mull= <Null= | <Null> 5455805 | 39904.945518
3 | Polygon <Nuli= <Null= | =<Null= B47.277906 | 348567.332113
4 | Polygon =Mull= <Mull= | <Null= 1073.454301 | 51450931152
5 | Polygon <Mull= <Null= | <Mull= 333.443277 6111.4859137
§ | Polygon <Mull= <Null= | =MNull= 587.654422 | 19223207967
7 | Polygon <Mull= <Null= | <Null> 540.064556 | 4B8076.9379528
& | Polygon <Nuli= <Null= | =<Null= 924.219496 | 52335.898301
3 | Polygon =Mull= <Mull= | <Null= 759.503787 | 35181.446318
10 | Polygon <Mull= <Null= | <Mull= B07.927812 | 17133.508457
11 | Polygon <Mull= <Null= | =Null= 574.018102 | 20354.2840064
12 | Polygon <Null= <Null= | <Null= 442 311691 | 12818680982
13 | Polygon <Nuli= <Null= | =<Null= 761.53349 | 31656.000311
14 | Polygon =Mull= <Mull= | <Null= 794.415979 | 35238.964508
15 | Polygon <Mull= <Null= | <Mull= 1280.858001 6534.014808
16 | Polygon <Mull= <Null= | =Null= 1453.800801 4089.461082
T 1 »n [E|S] 0outof16 selected)

Hinh (TH) 2.19. Bang thudc tinh 16p ThuaDat
Khi két thac s6 hoa mot 16p chon Editor — Stop Editing. Phan mém sé
hién cau héi ban c6 mudn lwu nhitng thay d6i vira thuc hién khong, chon OK.
2.2.9. S6 hoa duong giao thong
- Kich chuot vao Editor — Start Editing.

- Trong ctra s0 hién ra chon 16p GiaoThong.
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- Trén bang Create Feature goc bén phai man hinh kich chuét vao 16p

GiaoThong dé bat dau s6 hda 16p nay.

- Str dung cong cu Straight Segment || d€ s6 hoa cac duong trén anh ban
d6 hinh (TH) 2.20.

- Lam cac budc twong tu nhw khi s6 hda 16p ThuaDat

Hinh (TH) 2.20. S6’héa 16p GiaoThong

2.2.10. S6 hda céc cong trinh

- Thyee hién twong tw nhw khi s6 hda 16p ThuaDat va 16p GiaoThong.

- Chon cdng cu Point *** trén thanh Editor d& chdm diém.
- Chon Stop Editing dé két thiic s6 hoa.

- Sau khi s6 hda xong 3 16p dit liéu, ban d6 s6 dwgc hién thi nhw hinh (TH) 2.21:

Hinh (TH) 2.21. S6'héa 16p CongTrinh

2.2.11. Lwu ban do

Vao menu File, chon Save dé luu ban d6 méi tao cé tén 1a SoHoa.mxd
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trong thu muc D:\NguyenVanX\Bail\.

2.2.12. Nhip thudc tinh cho ban d6

- Nhap thudc tinh cho 16p ThuaDat: mo bang thudc tinh ctia 16p ThuaDat
chung ta sé thay trong bang c6 16 dong twong tng voi 16 thira dat. Tiép theo,
tién hanh nhap thudc tinh cho treong LoaiDat (loai dét) va truong ChuSD (chu

st dung) cho cac thira dat trén ban do.

- Trén thanh cong cu Editor chon Start Editing d€bit dau nhap d@ liéu.

- Trén thanh cong cu Editor kich nut Attributes E , trén man hinh sé hién

ra hop thoai Attributes ¢ phia bén phai cho phép nhap cadc thong tin thudc tinh.

0 nhép
thudc tinh

Hinh (TH) 2.22. Nhdp thudc tinh cho bdn do

- Dung cong cu Edit ILI chon thtra dat muon nhap thudc tinh ro6i nhap vao
cac treong LoaiDat va ChuSD trong hop thoai Attributes. Lan luot nhap thudc

tinh cho tat ca cac thira theo thong tin trén anh ban do.

Table =
ERaE-al-14
ThuaDst x
OBJECTID: | SHAPE* | LoaiDat ChusD DienTich | SHAPE_Length | SHAPE_Are »
v T Fowgen [0 BF céng Nl TGBE2AT0E | 25160252
2 | Polygon Luc Vi Thi Hign =Null= 946.5805 | 39904 9455
3 | Polygon MNC Hoang VV&n Minh [ <Null= B47.277906 | 346673321
4 [Polygon [T Vi Van Quydl | <hul> 1073.454301 | 514509311
5 | Polygon DHL Bat cong <Null> 333.443277 6111.4891]
& [Pagen_[LUC Hira Thi Knurang | <Nul- Se7.654422 | 192232079
7 | Polygon Luc Vii Hai =Null= 940.064556 | 480759379 W
8 | Polygon Luc Luong Thi Hien <Null= 924.219496 | 52885.8988! =
9 | Polygon Luc H3 Hign =Null= 759.503787 | 351814463
10 | Polygon Luc Nguyen Minh <Null> 607.8927812 | 17133.5084!
1 [Polygon | LUC 8 Linh <Ml 574018102 | 20364 5400]
12 | Polygon Luc Pham Ban =Null= 442311891 | 12818 6809
73 [Polygon | LUC Vi Minh Hidu [ <Nuli- 76153348 | 31656.000%
14 | Polygon Luc Vii Van Cong =Null= 794 415979 | 35238 9645
15 | Polygon DGT it cong <Null= 1280.858001 6534.0148I_
16 [Poygen | DGT il céng <Ml 1453.500801 | _ 40894610
<[ i v
o4 1w % /(0 out of 16 Selected)
T

Hinh (TH) 2.23. Bang thugc tinh 16p ThuaDat

- Sau khi nhap xong thudc tinh cho tat ca cac thira dat chon Stop Editing

trong thanh Editor d€ két thic viéc stra bang dit liéu.
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- Nhap thudc tinh cho 16p GiaoThong: thuc hién cac budc tuong tu.

Table
GiaoThong x
OBJECTID * SHAPE * Ten ChieuDai SHAPE_Length
3 5 | Polyline Wi Trong Phung <Null= 632.964589
& | Polyline Hoang Quéc Vigt <Null= 726.335341

o 1 m E (0 out of 2 Selected)

(GiaoThong!

Hinh (TH) 2.24. Bang thugc tinh 16p GiaoThong

- Nhap thudc tinh cho 16p CongTrinh: thiec hién cac budc tewong tu.

Table
CongTrinh X
OBJECTID®* | SHAPE* Ten
1 | Point Binh
2 | Point Tram bign thé

o4 ﬂr»lE

0 out of 2 Selected)

Hinh (TH) 2.25. Bang thudc tinh l6p CongTrinh

- Mudn tinh dién tich hodc chiéu dai ctia cac d6i tuwgng trén ban do6, kich
chudt phai vao cot dién tich hoac chiéu dai, chon Calculate Geometry

Calculate Geometry [ ? &J

Property: Area - ]

Coordinate System
(@ Use coordinate system of the data source:
PCS: WG5S 1984 UTM Zone 48N

() Use coordinate system of the data frame:
PCS: WG5S 1984 UTM Zone 43N

Units: [5quare Meters [sq m] "]

Calculate selected records only |

o) o

[

Hinh (TH) 2.26. Ciia sé Calculate Geometry
-O 6 Property chon Area dé'tinh dién tich, chon Length d& tinh chiéu dai duong.

- O muc Units chon don vi tinh (vi du: chon Square Meter la don vi m?).
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- Kich OK, phan mém sé tu dong tinh toan két qua.

2.2.13. Hién thi dit liéu

Dit liéu trong ban d6 duoc hién thi bang nhiéu phwong phép khac nhau.
M&i phrrong phép dwoc dic trung béi ky hiéu, mau sac, lic nét, dwong bao...
Tuy theo loai d@ liéu va muc dich st dung ma chon cach hién thi cho pht hop.

ArcMap ho tro cac phuong phap hién thi sau:

- Single Symbol: Tat ca cac doi tuwong déu duoc hién thi theo cung 1 kiéu.
Phuwong phap nay dugc dung dé hién thi cac dit liéu don gian hay dung dé

nghién cttu sy phan bd cua cac d6i twong dang diém.

- Categories: Cac d6i tiong duiegc hién thi bang mau sac hay ky hiéu khac
nhau dua trén gia tri cta 1, 2 hay 3 thudc tinh. Thudc tinh dwoc st dung lam co
so hién thi c6 gia tri roi rac (vi du: 1,2, 3 hay “Hanoi”, “Haiphong”,... C6 3 ché
d6 hién thi bang Categories 1a Unique values, Unique values many fields va
Match to symbols in a style. Trong d6 Unique values thwong duwoc sit dung
nhat. Vi du dé€ hién thi cac loai hinh st dung dat béng cic mau séc khac nhau,

hodc to6 mau cac dia phuong khac nhau trén ban d6 hanh chinh.

- Quantities: Cac d6i tuwong dwoc hién thi bé“mg mau sic hay ky hiéu khac
nhau dua trén gid tri cta 1 hay nhiéu thudc tinh nao d6. Khac véi Categories,
thudc tinh duoc st dung lam co sd hién thi 1a dang s6 (number) cé gia tri lién
tuc hay roi rac véi s6 luong gia tri 16n. Vi du nhu khi thé hién mo6 hinh s6 d6
cao hay thé hién mat d6 dan cw 6 1 khu vyc nao d6, ArcMap sé chia cac gia tri
thanh titng khoang rdi dat cho mdi khoang gid tri mot loai ky hiéu. Nguoi dung
6 thé thay d6i s6 lwong ciing nhu ranh gidi ctia cac khoang. Cac loai ky hiéu c6

thé stt dung d6i voi phuong phap Quantities la:
+ Graduated Color: Cac khoang gia tri duroc hién thi bang mau sac khac nhau.
+ Graduated symbols: Cac khoang gia tri dugc hién thi bang ky hiéu cé
Kich thudc khac nhau.
+ Proportional symbol: Mdi gia tri dwoc hién thi bang ky hiéu cé Kich

thudc ty 1€ voi gia tri d6. Nhu vay Proportional symbol sé hién thi chinh xac
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hon Graduated symbols song né c6 tinh khai quat héa yéu hon va khong thich

hop khi thudc tinh chita nhiéu gia tri can hién thi.

+ Dot Density: Thudc tinh dwoc thé hién béng cac diém cod mat dd khac

nhau. Gia tri cang cao thi mat do cang 16n.

- Chart: gia tri cua mot tap hop cac thudc tinh dang s6 duoc thé hién béng
biéu d6. Vi du nhu co cdu st dung dat cua tiung khi vic c6 thé dwgce hién thi

bang phurong phap nay.

- Multiple Attributes: Két hop thé hién bang 2 phuwong phap: Unique

values va Proportional symbol.
a) bdt ché& d¢ hién thi cho layer “CongTrinh”

- Kich chu¢t phai vao CongTrinh trong Table of Contents r6i chon
Properties (hodac Chon dup chudt vao layer CongTrinh), hién ra hop thoai

Layer Properties.
- Chon trang Symbology trong hop thoai hién ra.
- Trong 6 Show chon Features r6i chon phuong phap hién thi la Single Symbol.

Layer Properties i B )
General | Source | Selection | Display | Symbology | Fields | Definiion Query | Labels | Joins & Relates | Time | HTML Popup|
Show
Draw all features using the same symbol.
Cat — Symbal
b
Advanced +
- \i| .
Multiple Attributes
Legend
i
Label appearing next to the symbol in table of contents:

S

Q Additional description appearing next to the symbal in your map’s legend

Hinh (TH) 2.27. Cita sé Symbology

- Kich vao nut Symbol sé hién ra hop thoai Symbology Selector hinh (TH)
2.29. Chon kiéu ky hiéu cé san 1a “Circle 2”.
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r ~
Symibol Selector . ——— - [

Type here to search + @ g 58 - CurrentSymbol
Search: @) All Styles (7) Referenced Styles
ESRI =]

® | A
Cirde 1 Square 1 Triangle 1
Color:
- o . Size: 8.00 =
Pentagon 1 Hexagon 1 Octagon 1 Angle: 0.00 :

e @ [ |

famo | »

Rnd Square 1 Cirde 2 Square 2

N @ @

Triangle 2 Pentagon 2 Hexagon 2

. . . b OK Cancel
= ——

| =
L

Hinh (TH) 2.28. Chon ky hiéu cho lop CongTrinh

- Kich vao nut Color dé€ chon mau cho ky hiéu ( trong hinh la mau vang c6
tén Autunite Yellow).

- Dat 6 Size 1a 8 pixel cho Kich thwdc ctaa ky hiéu.

- Kich nat OK, ban sé quay vé hop thoai Layer Properties. Kich tiép OK dé
dong hop thoai nay.

- Hay xem cach hién thi cac cong trinh trén ban do6 va ky hiéu ¢ dwéi dong
“CongTrinh” trong Table of Content d€ thdy su thay doi.
(@ Untitled - ArcMap - Ardlnfo 1 ¥ - = | B ]

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
D& =3 o &+ - 2 | Georeferencing~ L © Editor~ . : Snapping~
RAM@ i« E-0( 8 @7 B M8 0 R

Table Of Contents ax -
ge8i: - 1
5 < Layers

ER] CongTrink
o

5 @ GisaThong

uajeaaﬂ

& @ ThuaDat
O
© & bandonan.tif
Value
High:1

m

Low:0

|
— . J‘ 4

= =R n | »
2492133.071 443561615 Meters

Hinh (TH) 2.29. Hién thi 16p CongTrinh

b) Dat ch€ do hién thi cho 16p “ThuaDat”
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- Kich dup chuét vao 16p “ThuaDat” trong ctra s6 Table of Contents, ti€p
theo chon trang Symbology.

- Trong 6 Show chon Categories - Unique values.
- O Value Field chon LoaiDat d& hién thi mau sac ban do theo loai dat.

- Kich vao 6 Add All Values sé thdy danh sach cuaa tat ca cac loai dat co
trén ban d6 va mau sac twong ting véi mdi loai dat. Co thé chon mau sac cho
ting loai dat theo y minh bang cdch Chon dtp chudt vao 6 mau bén canh tén

loai dat. Kich OK.

Layer Properties

|2 i)’

| General [ Source | Selection | Display | Symbology | Fieids | Defintion Guery | Labels [ Joins & Relates | Time | HTML Popup |

Sz;m Draw using unique values of one field
Categories Value Field Color Ramp
£ Urique values LoaiDat - -
L~ Unique values, many
*.. Match to symbols in
Quantities Symbol  Value Label Count
Charts. [l Jeall other values> <all other values> 0
Multiple Attributes <Heading> LoaiDat 16
[ et DGT 2 o
[ Jon DNL 1
[ Jue L 10 —
[ s (. MNC 2 #
N TN 1
i u[MdNIVaues] [ Add Values... | [ Remove | [ Remove Al | [ Advanced -|

ok ||

Cancel | [ fpply

Hinh (TH) 2.30. Thé hién madu sdc cho 16p ThuaDat theo loai ddt

Hay xem cac thira dat trén ban d6 da duoc td mau theo loai dat. Dong thoi

0 dudi tén 16p ThuaDat trong Table of Contents hién bang chu thich tén cac

loai dat va mau twong ting voi loai dat do.

r = ~
Q) Untitled - ArcMap - Ardinfo

F

m@g

Oegds [} & -

File Edit View Bookmarks Inset Selection Geof

RQAM @35«

"
5 -

@

processing  Customize

Windows  Help

" Georeferencing~

BILASR

)

Table Of Contents

EEELIE

Editor~ . © Snapping ~ 2

2 x

B layers
= @ CongTrinh
o

>
Toeos @l

= B GisoThong

BT o

[ <all other values>
LoaiDat
[ 06T
[CIDNL
e
[CIMNC
CITTIN
= O bandonaniif

Value
High: 1

Low:0

[@a|en « i v
2492092936 443436753 Meters

Hinh (TH) 2.31. Hién thi ban d6 16p ThuaDat theo loai ddt
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Hay thtt hién thi mau 16p ThuaDat theo truong SHAPE_Area béang
phuong phap Quanlities/Graduated Color.
2.2.14. Tao nhan (label)

- Vao hop thoai Properties ctia 16p CongTrinh, trang Labels

- Banh d&u vao 6 Label features in this layer

- Trong 6 Label Field chon “Ten” la thudc tinh chtta tén cac cong trinh

- Chon font Arial, c& 8 roi kich nut OK.

Layer Praperties ?| %=
| General | Source | Selection | Display | Symbology | Fields | Definition Query | Labels | Joins & Relates | Tme | HTML Popup |
Label features in this layer
Method: [ Lobel al the features the same way. -
Al features wil be labeled using the options specfied
Text Sting
Label Field Ten - Expression
Text Symbol
EES -8 -
AasbYyZz
[ EE
Other Options Pre-defined Lebel Stye
[ Plocement Propetties.. | [ ScdeRange.. | [ Label Stes ]
oK | [ Canesl | [ fepy |

Hinh (TH) 2.32. Gan nhan cho 16p ThuaDat

- Lam tuong tw d6i voi 1op GiaoThong song chon truong 1a “Ten” ¢& chir 10, Bold.

- Lam twong tw ddi véi 16p ThuaDat song chon truong la “LoaiDat”, c&
chir 1a 10.

Qurtted - antzp - adoto T, T DEEENNRNTT 0 0 | e

File Edt View Bookmarks lnset Selection Geoprocessing Customize Windows Help

& soopping~ O [E[G]ENy

‘®

we

2492177351 £42565.388 Meters

Hinh (TH) 2.33. Ban dé Hién trang sv dung ddt da s6 héa
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BAI TAP
Stt dung co so dit liéu vira tao ¢ bai 2 d€ thuc hién cac cong viéc sau:

1. Hay hién thi 16p CongTrinh sao cho mdi cong trinh mot loai ky hiéu
khac nhau.

2. Hién thi 16p GiaoThong sao cho mdi dwdng mot mau khac nhau. Thém
vao bang thudc tinh ctia 16p nay cft “SoLan” chita thong tin sdlan cta ting

con duong va nhap thudc tinh cho ¢t nay.

3. Tinh chiéu dai duong cho 16p GiaoThong.
TAI LIEU THAM KHAO

[1] Lé Thi Giang, Poan Thanh Thuy (2015). Gido trinh thwc hanh HE thong
thong tin dia ly. Nha xuat ban Dai hoc Nong nghiép.
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BAI THUC HANH SO 3. TRINH BAY BAN PO VA
THIET KE TRANG IN TREN ARCGIS

Bai thwc hanh nay hwéng dan cich trinh bay ban do va thiét ké' mot trang in trén
ArcGIS bao gom tgo khung, lei cho ban do, chén va sip xép cdc thanh phiin cia bin
do nhw tiéu dé, thuwéc t 1¢, chii dan ban do thong qua trang trinh bay Layout View dé

tie d6 thiec hién in dn ban d6 hodc xudt ban do6 sang dang anh [1].

3.1. GIOI THIEU CHE PO HIEN THI DU LIEU CUA ARCGIS

ArcMap c6 hai ché d¢ hién thi dix liéu: Data View va Layout View. Data
View duoc st dung dé hiéu chinh va bién tap dit liéu con Layout View duoc
st dung dé€ trinh bay mét trang in. Khac vdi Data view chi cho phép hién thi
mot Data Frame tai mot thoi diém, thi Layout view c6 thé hién thi nhiéu Data
Frame cung mot luc. D€ lam viéc véi ché do Layout View, st dung thanh cong

cu Layout:

o 2 &) R [ R 9%~ | BB

Hinh (TH) 3.1. Thanh cong cu Layout

Thanh cong cu Layout cling c6 cac cong cu phéng to, thu nho (Zoom). Ban
can phan biét cac cong cu nay voi cac cong cu cung tén trén thanh cong cu Tools

chting ta van thuong dung;
- Cac cong cu trén thanh Layout: thay d6i ty 1€ in cia ban do.
- Cac cdng cu trén thanh Tools: thay ddi ty 1€ hién thi cta ban d6 trén man hinh.
- C4c yéu td chinh cta ban d6 khi tao trang in:
+Ban do.
+ Chu dan.
+ Tiéu de.

+ Thudce ty 1.
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+ Chi hudng.
3.2. PHAN THUC HANH

Trong bai tap nay, chung ta sé thiét ké trang in cho ban do6 hién trang st

dung dat da duoc s6 hoa tir bai tap 2.
3.2.1. Mo file

- Khoi dong ArcMap, mé ban d6 bai_6.mxd.

- Ban d6 dang mo ¢ dang Data View hién thi ban d6 hién trang st dung
dat xa bBa Ton, huyén Gia Lam, Tp Ha Noi.

- Chon vao Layout View 0 ¢ bén dwéi vung thé hién ban do.
3.2.2. Thay d6i Kich thuéc trang in

- D€ thay d6i khudn dang ctia Layout View ban cé thé chon cong cu
Change Layout Lo}

O JEER x] @ R ;

EELEEEF LYY
SRR TN N AV

L L |

1
v 1

Select Template et

My Templates  Architectural Page Sizes |50 (A) Page Sizes  North American (ANSI) Page Sizes | * | *

Preview

m 150 AD Landscape.mxd
@)[150 AD Portrait med
@ 150 41 Landscape.mxd
@)[150 A1 Portrait. mxd
m 150 A2 Landscape.mxd
@)|150 A2 Portrait. mxd

ISO A3 Landscape.mxd 29? mm.

Q‘] 150 A4 Landscape.mxd X
@)[150 A4 Portrait.med 420 mm
@ IS0 AS Landscape.mxd )
@[ 150 AS Portrait. mxd

C:\Program Files (x88M\ArcGIS\Deskiop10.T\MapTemplates\Standard Page Sizes\ISO (ﬂ| B,

Iojo
[L=]l=}

< Back Cancel

Hinh (TH) 3.2. Hop hoi thoai Select Template

- Trong ctra sO Select Templates hién ra, chon ISO (A) page size d€ chon
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kich thudc trang in. Ti€p tuc chon khé A0 cho trang in ¢ muc ISO A0

Landscape.mxd.
3.2.3. Dat ty 1é va tao thanh ty l¢
- Thay ddi ty 1€ ban d6 thanh 1:2000.
- Chon chu¢t phai vao data frame Layers, chon Properties.

- Trong muc Data Frame, trong muc Extent chon Fixed Scale (Hinh (TH) 3.2).

. Data Frame P_M

Feature Cache | Annotation Groups | Extent Indicators | Frame | Size and Position
General | Dataframe | Coordinate System | Muminaton |  Grds
Extent

[Fixed Scale v]
Scale
1:3,000,000 -

Hinh (TH) 3.3. Dt ty 1¢ cho bdn do6
- Chon OK.

- Ttr menu Insert chon Scale Bar.

| " . 2l
Scale Bar Selector

Preview

»

a 50 100 200 Miles
N T T |

Scale Line 1 W o o an

a k] 100 200 Miles
=+

Scale Line 2

m

111711
L] 50 100 200 Miles

Scale Line 3

. m om @ [#] Scale to fit page
Altemiating Scale Bar 1 ’ Properties... ]
e ——2 [ More Styles |
Altemating Scale Bar 2 ’ P ] ’ Reset ]
IL‘ . [ ok ][ cancel |

Hinh (TH) 3.4. Chon thudc ty l¢
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- Chon kiéu thanh ty 1é ma ban muon. Ciing c6 thé thay d6i cac yéu to trén

thanh ty 1& bang cach Chon vao ntt Properties hoic More styles.

- Chon OK. Thanh ty 1é sé€ hién lén ban d6. Ban ¢6 thé dung chudt Chon
truc tiép vao thanh ty 1€ d€ di chuyén dén vi tri mong mudn.
3.2.4. Thém chti dan vao Layout

- Tt menu Insert chon Legend.

- Trong hop thoai Legend, ban c6 thé chon tat ca cac 16p hodc chi chon

nhitng 16p ban mudn hién thi cht dan.
- St dung nut ¢ dé xda cac 16p khong muon thé hién.
- Chon Next.
- Trong hop Legend Wizard , thay d6i "Legend” thanh “CHU DAN”.
- Chon Next.
- Chon Preview dé kiém tra lai.
- Chon Finish.

- Di chuyén chti dan dén vi tri thich hop.

3.2.5. Thém tiéu dé cho ban do

- Tt menu Insert chon Title. Ban cling c6 thé thay d6i kich thudc, mau séc
va kiéu chir cua tiéu dé trong hop hdi thoai nay.

- Chon chudt tryec tiép vao tiéu dé dé€ di chuyén dén noi ban mudn.
3.2.6. Thém bang thudc tinh va so d6 vao Layout

- Mo bang thudc tinh va so d6 ma ban muoén thém vao Layout.

- Kich phim phai vao thanh ngang trén ctia bang hoac so d6, tim dén muc Add to
Layout. Ban sé thay bang thudc tinh hodc so d6 hién 1én trong Layout View.
3.2.7. Thém luwoi toa do

- Chon chu6t phai vao Data Fame, chon Properties, chon vao muc Grids.
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-
Data Frame Properties m

| Feature Cache | jon Groups | Extent Indicators | Frame | Size and Positon
| Geneal | Dataframe [ Coordinate System | nation | Gnds

Reference gnds are drawn cn top of the data frame in Layout view only.

Style.

Properties...

Convert To Graphics

[oc J[ concst J[ 2oy |

Hinh (TH) 3.5. Thém luéi toa dé cho ban dé
- Chon vao New Grid.
- Trong muc Grids and Graticules Wizard, loai ma ban muén (Measured Grid).

- Chon Next.
x

4211284 1201568 [ Appearanc
-
Labels only Siyle
=
& © Tick marks and labels
&
&
5 & Hanid and labels
2 - Coardinate m
=
2 <Same a5 data frame’ =
Fropetios
[

=
s
il ~ Interval
* Kwis  |2706431.8812 Meters

¥oawiz 17278343780 Meters

< Back I Mest > I Cancel

Hinh (TH) 3.6. Chon loai luoi
- Trong hop thoai ti€p theo, chon Grids and labels.
- Chon vao nut Style dé thay d6i kidu va mau sac.
- Chon OK.
- Chon Finish.

- Chon OK.
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3.2.8. Tao miii tén huwdng

- T menu Insert chon North Arrow.

North Arrow Selector l B |
N N N

»
2

l.m
=
m

ESRI North 1 ESRI North 2 ESRI North 3

N N j
s | N
ESRI MNorth 4 ESRI North 5 ESRI North 6

Scale to fit page

Properties...

S s
ESRI North 7 ESRI North 8 ESRI Noith §

II

Mare Styles
N
W E
' \ - OK Cancel

Hinh (TH) 3.7. Chon biéu tugng chi huéng cho bdn do

gl
I

- Chon kiéu huéng ma ban mudn, ban ¢6 thé thay déi ki€éu ctia hudng theo

y ban bang cach chon ntit Properties va More Styes.
- Chon OK.
- Di chuyén chi huéng dén vi tri mong muon.

- Két qua thu dugc 1a mot trang in ban do6 hién trang str dung dat bao gom

Tén ban d6, chti dan, thude ty 1¢, chi hudng.

BAN DO HIEN TRANG S DUNG DAT XA DA TON NAM 2014
N

A

THITRAN TRAU Qu¥

A KIEU KY

cHODAN
ThusDat

[

LoaiDat

I

Hinh (TH) 3.8. Trang in ban d6 hién trang sir dung ddt
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BAI TAP
1. Trinh bay mét trang in hoan chinh cho ban d6 da s6 hda ¢ bai 3.
TAI LIEU THAM KHAO

[1]. Lé Thi Giang, Poan Thanh Thuy (2015). Gido trinh thyc hanh Hé thong
thong tin dia ly. Nha xuat ban Pai hoc Nong nghiép.
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BAI THUC HANH SO 4. CAC CHUC NANG CO BAN
CUA PHAN MEM ENVI

Bai thyc hanh nay givp sinh vién lam quen vdi giao dién va cdc thanh cong cu
chinh ctia phiin mém ENVI dong thoi hwedng dan sinh vién thwe hanh cdc chivc ning co
ban cua phin mém bao gom mé dnh, lam quen v6i cdc ciea s6 hién thi dnh, xem dinh
dang file anh, xem thong tin hé toa dg anh, ting cwong kha niang hién thi dnh, lién két
dong va chong anh, tao hoat canh xem lwét qua cic kénh anh [1].

4.1. GIOI THIEU PHAN MEM ENVI

ENVI 1a mot trong nhitng phan mém hang dau trong x ly va phan tich
anh Vién thdm ctia hang Exelis (M§). Véi giao dién than thién nguoi dung, chitc
nang hién thi anh tdc d§ cao, cac cong cu x ly anh mai va tién tién, va mot API
(Application Programming Interface - giao dién 1ap trinh tng dung) dé dang
tiy bién, ENVI gitp nguoi dung dé dang giai quyét cac van dé trong viéc st
dung anh Vién tham. Thém vao do, cong cu ENVI Tools van dwoc tich hop véi
ArcGIS Toolbox (tir phién ban ENVI 4.8) gitip cho ngwoi sit dung GIS ¢6 thé bo
sung thong tin vao cac qua trinh phan tich GIS, phuc vu cho cac tng dung lap
ban d6 nang cao. Cac vu diém cua phan mém ENVIbao gom:

Hién thi tip dit liéu 16n mot cach nhanh chong

Viéc str dung dit liéu anh ngay nay da tro nén pho bién trong phan tich
GIS va trong cac ting dung chuyén nganh khac. Do d6, dung luong va kich
thudc cua dit liéu anh cling cang ngay cang tang. ENVI da cai thién mot cach
hiéu qua cac cong cu phan tich va xt ly tap dit liéu 16n, giap nguoi dung tiét
kiém thoi gian cho doi két qua.

- Hién thi, di chuyén va ting cuong chat lugng dit liéu mot cach nhanh

chong (d6i véi ca dit liéu raster va vector).

- Hién thi di liéu vector dura trén bang thudc tinh gitp nguoi dung dé
dang truy van va bién tap dw liéu.

- Chttic nang gian anh (stretch image) dwoc thuc hién mot cach nhanh

chong ma khong can tinh toan thong ké anh.
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- C6 thé dinh nghia cac thong s6 gian anh duya trén ch€ d¢ hién thi toan
canh (full scene) hodc khu vuc hién thi (view extent) theo yéu cau cu thé ctua
ngwoi dung.

Dé dang diéu khién qua hé théng menu va tuy chon

ENVI hop nhét cdc menu va tuy chon (options) vao mot, voi giao dién dé
dang str dung, cac cong cu phan tich dugc thé hién mot cach triec quan (si dung
cac shortcut va toolbox) va trén mot ctra sO hién thi duy nhat. Gio day ban c6
thé danh nhiéu thoi gian hon cho viéc khai thac thong tin ttr anh va ton it thoi

gian hon cho viéc tim kiém cdac cong cu nhu trude day.
- T6i da héa man hinh hién thi d@ liéu v6i mot ctra s6 duy nhat.

- Ctra s0 hién thi d@ liéu kiéu chia hinh PIP (picture-in-picture) cho phép
ban cé thé hién thi va lién két (geographically link) cung ltc nhiéu khung nhin,
nhiéu anh khac nhau.

- Stt dung hop thoai quan ly di liéu (Layer Manager) d€ tat/ bat va thay
doi cac thong sd cua 16p dit liéu raster va vector, twong ty nhu trong cac phan
mém GIS.

TN .
File Edit Display Placemarks Views Help
SR tResgE L m® ~ 2 RY -~-@UWELEED
O—1+—0w 20— =([E0 G (=2 .| e

Layer Manager 3
=&
[5 3 View

I Overview

A

CRFUIE | 75203040 Actiattas B15_7Subset 15mDECOR]
#- (¥ 3| [1] Lip203040 Actiatlos B1-5_7Subset 15m.dat

(&) Data Manager (=2 e E |
EExD Q@

1 Band 4 (08350
| Band 5.(1.6430)
| Band 72 2060)
S5 LTp20040 Artiatias B1-5_7Schset 15mDECOR
R DS (Band 77203040 Antatias B15_75
G DS (Band 4179203040 Artatlas B15_75
8 DS (Band 2L Tp20040 Antizlas B1-5_75u/=
=
R DS (Band 71 7p203040 Anttos B1-5_75¢
G DS (Band 479203040 Antatlas B15_75.,
BDS (Band 2179200040 Antislas B1:5_75u
i

»  Fio fomation
¥ Band Selection

) Load in New View

(&

Hinh (TH) 4.1. Man hinh hién thi di liéu trong phian mém ENVI

Tiét kiém thoi gian v6i cic workflows méi va cac cong cu xix Iy nang cao
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ENVI duoc biét dén nhu mot tap hop cac cong cu va workflow phan tich
anh manh, gitp cho ngudi dung dé dang khai thac cdc théng tin hiru ich tir tw
liéu anh dia khong gian. Gio day, ENVI cung cap thém cac workflow tu dong
hoa mdi va cac cong cu xtt ly nang cao, gitp mo rong kha nang xt ly va phan

tich anh, tir d6 nhanh chong thu nhan dwoc thong tin, hd tro ra quyét dinh.

Hinh (TH) 4.2. Workflow trong phin mém ENVI

- Kha nang tuy chinh cac thong s6 cho dit liéu dau vao va két qua dau ra
trong cac cong cu va automated workflows, gitip linh hoat trong qua trinh phan tich.

- Cac workflows va cong cu xt 1y nang cao méi cho phép dé dang tao ra
cac ban d6 GIS va cac san pham dau vao cho GIS khac.

- Classification Workflow cho phép phan loai anh mot cach te dong hoac
c6 thé tuy chinh cac thong s6, [am cho qua trinh phan loai anh tré nén dé dang,
linh dong va thuan tién mot cach chua titng co truedce day.

- Image Registration Workflow cai thién kha ning nan chinh anh dya
trén ban do.

- Change detection workflow tim kiém cac khu vuc thay d6i bang cach so
sanh 2 anh & 2 thoi ky khac nhau, st dung band ratio hodc cac ky thuat phan

tich chi so.
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- Feature Extraction Workflow tim ra cac ddi twgng mong mudn st dung
cac thong s8 dua trén cac quy tac vé khong gian, phd va dic tinh cdu tric cta
doi tuwong do nguoi dung ty dinh nghia.

- Thematic Change Workflow tién hanh phan tich bién dong gitra cac anh
két qua phan loai.

- RPC Orthorectification Workflow nin chinh hinh hoc anh vé tinh do cac
nguon bién dang tr dia hinh hay bg cam.

Dé dang tuy chinh cac chitc ning phan tich anh

Kha ndng tuy chinh phan mém ENVI theo yéu cau cac cong viéc cu thé
ludn la mot dac tinh riéng biét ctia phan mém nay. Trude day, viéc tuy chinh
chi c6 thé thuc hién dwoc trong giao dién ENVI 3 ctra s6 truyén thong. Tuy
nhién, gio day, voi phién ban API cap nhét, ching ta ¢6 thé mo rdng tat ca cac
cong cu va tinh nang ctia ENVI trong giao dién mdoi, cho phép ban tluy chinh
ENVI theo yéu cau mot cach khong cé gidi han.

- Kha nang truy cap thém cac phan ting dung va nam bat dugc cac hoat

dong tao ra sy linh hoat tuyét voi.

- Xay dung cac cong cu phan tich cho cac nhu cau lap ban d6 GIS va cac

tng dung chuyén nganh khac.

- Kiém soat tot hon viéc nhin va cam nhan ENVI véi kha nang dinh nghia va
tity chinh cic hop phan hién thi va dé dang st dung hé thdng quan ly dit liéu.

- Kha nang truy cap va st dung giao dién don hodc giao dién 3 ctra s6
cua ENVI.
4.2. THUC HANH VOI PHAN MEM ENVI

4.2.1. Hién thi di liéu

Budc 1: Khoi dong phin mém ENVI

. Ar N o = A \ . o 1 \
Kich dup chudt vao biéu tuong M trén man hinh hoac kich vao Start/All

Program/ITT/ENVI 4.8 d€ khoi dong Main Menu ctia phan mém ENVI
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O envi a8 - ] *
File Basic Tools Classification Transform  Filter  Spectral Map Vector Topographic Radar  Window  Help

Hinh (TH) 4.3. Thanh céng cu ciia phin mém ENVI

e Menu File

. Open Image File Mo 1 file anh
Open Vector File Mo 1 file Vector
Open Remote File M 1 file dit liéu theo URL
Open External File » | Ma 1 file anh theo vé tinh tirong g
Open Previous File » | Ma 1 file di¥ liéu theo lich si
[ Edit ENVI Header Théng tin anh l
Generate Test Data Tao anh kiém tra
Data Viewer Xem cau tmic di liéu anh
[ SeveFieas » | Chuyén d3i dinh dang anh J
Imnport from IDL Vanable
Export to IDL Vanable . cn e - P .
Comgile IDL Module Lam viéc v ngodn ngir 1ap trinh TDL
IDL CPU Parameters
[ Tape Utilities * | Doc dit lifu anh dwoc lvu trong cac Tape ]
Scan Directory List Kiém tra thw muc chiva dit lidu Envi
Change Output Directory Kac 1ap cac thir muc chira ket qua xuat
Save Session to Script
Execute Startup Script
Restore Display Group
ENVI Queue Manager
ENVI Log Manager
[ Close All Files Déng tit ca céc file dang m& ]
[ Preferences Chon lwa cdc thay ddi l
[ Exit Thodt khoi chuong trinh ]

Hinh (TH) 4.4. Menu File cia phin mém ENVI

e Menu Basic Tools

(" Resize Data (Spatial/Spectral) Thay 361 kich thwdée )
Subset Data via ROIs Cit anh theo ROI
Rotate/Flip Data Xoay anh

. Layer Stacking Ghep cac kénh anh J
Convert Data (BSQ, BIL, BIF) Churyén d61 cach lun trit
Stretch Data Nt rong dir Lidu )

" Statistics r Théng k& )
Spatial Statistics » | Tinh todn théng ké
Change Detection * | Phat hién tha}' don

\_ Measurement Tool Cong cu do dac Y,
Band Math Tinh to4 . i
Spectral Math t phD
Segmentation Image

" Region Of Interest » | Tinh todn kénh phd
Mosaicking ¢ Ghep anh
Masking * | Tao mét na

[ Preprocessing » | Xir Iy anh ning cao ]

Hinh (TH) 4.5. Menu Basic Tools ciia phian mém ENVI
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e Menu Classification

. Supervised * | Phan 1031 co klém ql.ﬂh
Unsupervised * | Phén loa1 khong kiém :TP:Ih
Drecision Tree * | Phan 10&1 theo l:éf}' quyé‘t dl.ﬂh

Endmember Callection

Create Class Image from ROls

[ Post Classification v | K thudt sau phan loat ]

Hinh (TH) 4.6. Menu Classification ciia phian mém ENVI

e Menu Transform

Image Sharpening » Tra':}n anh
Band Ratios TE_{D anh t1 s0 .
Principal Components 4 Phan tich thanh pha.n chinh
Independent Components ¥
MMF Rotation r

[ Color Transtorms * | Chuyén d5i hé théng mau ]
Decorrelation Stretch

[ Phatographic Stretch Cbng cu gidn anh ]
Saturation Stretch
Synthetic Color Image

‘ NDVI Chi s thuc vit NDVI |
Tasseled Cap Chuyén d61 cac anh Landsat

Hinh (TH) 4.7. Menu Transform ctia phin mém ENVI

e Menu Filter

Convolutions and Morphology

Text 1
ure ' Locanh

Adaptive (3

FFT Filtering 4

Hinh (TH) 4.8. Menu Filter ciia phin mém ENVI
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e Menu Spectral

== N
SPEAR Tools »
THOR Workflows »
TS Raster Analyzer
MAD ’
Target Detection Wizard
Spectral Libraries »
Spectral Slices »
MNF Rotation »
Pixel Purity Index ’
n-Dimensional Visualizer ’
Mapping Methods ’
Vegetation Analysis ’
Vegetation Suppression
SAM Target Finder with BandMax T 2
Phan tich pho
RX Anomaly Detection
Spectral Hourglass Wizard
Automated Spectral Hourglass
Spectral Analyst
Multi Range SFF 3
SMACC Endmember Extraction
Spectral Math

Spectral Resampling

Gram-Schmidt Spectral Sharpening
PC Spectral Sharpening

CN Spectral Sharpening

EFFORT Polishing

FLAASH

QUick Atmospheric Correction

Hinh (TH) 4.9. Menu Spectral ciia phin mém ENVI

e Menu Map

r Registration ¥ Bﬁng kf‘wﬂ a6 anh
Rigorous Orthorectification
Onthorectification » | Hiéu chinh true giao

Ghép anh

Mosaicking
/ Georeference from Input Geometry
Georeference SPOT
Georeference SeaWiFs
Geareference ASTER
Georeference AVHRR
Georeference ENVISAT
Georeference MODIS
Georeference COSMO-SkyMed (DGM)
Georeference RADARSAT

\ Build RPCs /‘

\\

Hiéu chinh hinh hoc theo hé quy chiéu dia Iy

Customize Map Projections Higu chinh ledi chuéu

Convert Map Projection Chuyén déi lnéi chifu

Layer Stacking Ghép céc kénh anh

Map Coordinste Converter Chuyén d6i toa d6 ban do

ASCH Coordinate Conversion Chuyén ddi toa d6 theo ASCTI

Merge Old "map._proj.t” File Gop dir 11éu toa 46 ci

GPS-Link K&t ndi thift bi GBS ]

Hinh (TH) 4.10. Menu Map ciia phian mém ENVI
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¢ Menu Vector

‘ Open Vector File Mo 1 file Vector ‘
Create New Vector Layer ¥ Tao 1 file Vector mdi
Create World Boundaries

[ Available Vectors Lis Hién thi danh séch cac file Vector |
Intelligent Digitizer

| TsvectorAnataer Phan tich 1 file Vector |
Raster to Vector Chuyen dé1 Raster sang Vector
Classification to Vector Chuyén db1 anh phén loai sang Vector
Rasterize Point Data Raster hoa dix liéu diem
Convert Contours to DEM Tao DEM tir di ligu dl]’t‘?ﬂg dﬁﬂg mikc
Corvert ROl to DXF . .
Convert ANN to DXF Chuyén d61 ROI. ANN, EVF sang DXF
Convert EVF to DXF

Hinh (TH) 4.11. Menu Vector ctia phdn mém ENVI

e Menu Topographic

[ Open Topographic File v | WG diE l1é‘|_1 dl:a hinh ]
Toepographic Modeling Mo hit]_h hoa dia hinh
Topographic Features Dic diém dia hinh
[ DEM Extraction * | Théng tin mé hinh DEM ]
Create Hill Shade Image Tao anh Hill Shade
Replace Bad Values Thav gia tr1 161 i
Rasterize Point Data Raster hoa di lifu diém
Convert Contours to DEM Tao DEM tir di¥ liéu dia hinh Y,
[ 30 SurfaceView Hién thi 3D ]

Qutil Bathymétrie
Hinh (TH) 4.12. Menu Topographic ciia phin mém ENVI

e Menu Radar

F

Open/Prepare Radar File v | Mo di 11&1.1 radar

| Calibration v | Xac dinh khau do )

- - - ™
Antenna Pattern Correction Hiéu chinh anten
Slant-ta-Ground Range ¥

L Incidence Angle Image k Goc ti y

e , )
Texture Filters b Loc

e -

[ Synthetic Color Image Anh mau tﬁn_g hop l
Polanmetric Tools 4 - ¥ 14 anl

[ TOPSAR Toels : CDﬂg cu R 1} radar ]

Hinh (TH) 4.13. Menu Radar ctia phin mém ENVI
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¢ Menu Window

[ Window Finder Tim 1 cira 56

Start Mew Display Window B
Start Mew Vector Window
Start Mew Plot Window
Start 3D LiDAR Viewer

Tao mdt cira 56 mdi

Available Files List .
Hvailable Bands List Mo cira 50 danh sach

Available Vectors List

Remote Connection Manager

Mouse Button Descriptions

Display Information . . :
Théng tin b troe

Cursor Location/Value

Point Collection

Meximize Open Displeys M 16m cira s hidn thi
Link Displays )

‘ Clese Al Display Windows

Close All Plot Windows Déng céc cira s6 dang hién th ‘

Hinh (TH) 4.14. Menu Window ctia phin mém ENVI

e Menu Help

Start EMV] Classic Help
Mouse Button Descriptions Trc_r glﬁp va ph_lén ban phﬁﬂ mém ‘
About ENVI Classic

Hinh (TH) 4.15. Menu Help ciia phin mém ENVI
Budc 2: M6 mot file anh
- Chon File/Open Image File

- Hop thoai Enter Data Filenames xuat hién cho phép chon file anh can mo.

- Chon file anh can mé theo duong dan D:\Thuchanh_RS\
Landsat_PT_30m va click Open.

Enter Data Filenames X
« v 4 < Thuc... » Landsat PT 3. w [<] 0 Search Landsat_PT_30m
Organize » Mew folder SN 4 | o
A
[ Desktop A Name Date modified Type
5] Documents [1 11_pyramid File
& Downloads [ Landsat_30m_PT_pyramid File
J\ Music |j Landsat_PT_30m File
&= Pictures |J Landsat_PT_30m.aux AUX
n Videos |4 Landsat_PT_30m.enp EMNP |
Landsat_PT_30m.evf EVFF
i SystemD (C) L Lendsat PT.30m !
|| Landsat_PT_30m.hdr HDR
= SETUR (D) |J Landsat_PT_30m.pox POX
= STORAGE (E) [ Landsat_PT 30m.ird RRD |
= DATA (G)) [} Landsat_PT_30m.sta STAF
¥ Network v < >
File name: |Landsat_PT_30m V| = ~

Hinh (TH) 4.16. Hop thoai Enter Data Filenames
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- Hop thoai Available Bands List sé xuat hién trén man hinh c6 cau trtc
nhu mot danh sach. Danh sach nay cho phép ta chon cac kénh pho dé hién thi
va xu ly.

- Cbhai cach dé'hién thi anh d6 1a hién thi anh don kénh va hién thj anh da kénh:

+ M¢ anh dang don kénh (Gray Scale): Chon vao 6 tuy chon Gray Scale
sau d6 chon mot kénh can hién thj bang cach kich trai chuét vao tén kénh trong
hop thoai Available Bands List. Tén kénh nay sé xuat hién ngay trong 0
Selected Band. Kich chudt vao Load Band d¢€ hién thi anh can mo.

8 envias - O *
File Basic Tools Classification Transform  Filter Spectral Map Vector Topegraphic Radar  Window Help

O rvailableB..  — O ¥ | & #1 Band 1:Landsat_PT_30m - O *
File Options File Overlay Enhance Tools Window

=-fil Landsat_PT_30m
i 0 Band 1
O Band2
O Band 3
O Band 4
O Band 5
O Band7
ﬁ: Map Info

(®) Gray Scale () RGB Color

Selected Band
|Eland1:Land3at_PT_3ﬂm | 5

Dims| 2218 x 2060 (Byte) [BS0] |

Load Band | Dizplay 111v|

Hinh (TH) 4.17. Man hinh mo anh don kénh

+ Mo anh dang da kénh (RGB Color): Chon vao 6 tuy chon RGB Color, sau
do chon cac kénh tuong tng véi cac budc song do (R), luc (G), cham (B) trong
phan Selected Bands r6i kich Load Banddé hién thi anh.
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O envi4s - |
File Basic Tools Classification Transform Filter Spectral Map Vecter Topographic Radar Window Help
O AvailableB.. — O & #1 (R:Band 3,G:Band 2,B:Band 1):Landsat_PT_30m — O

File Options File Overlay Enhance Tools Window

=- Landsat_PT_30m
-0 Band1

Band 2

Band 3

Band 4

Band S

“-0 Band7

f}j} Map Info

Ooooao

(O Gray Scale (@ RGB Color

OR I Band 3:Landsat_PT_30m |

@6 | Band 2:Landsat_PT_30m |

Os | Band 1:Landsat_PT_30m l

Dims| 2218 x 2960 (Byte) [BSQ] |

1 -Load RGB 1 Display #1 vI

Hinh (TH) 4.18. Man hinh mo anh da kénh

e Lam quen v6i khung ctra s6 hién thi anh:

Khi mot anh da duoc mo trong ENVI, ¢6 ba ctta s sé€ hién thi 1én man
hinh: Image Window, Scroll Window va Zoom Window. Ba ctra s6 nay duoc
lién két chat ché véi nhau, viéc thay d6i ¢ cira sO nay sé kéo theo nhiing thay

ddi teong tng o cac ctra sO con lai.

Tt ca cac ctra s6 déu co thé thay d6i kich thudc bang cach chon va kéo
chudt trai & goc ctra s6 hién thi.

- Scroll Window: ctra s6 nay hién thi toan bd anh vdi d¢ phan giai da duoc
giam di voi mot ty 1€ phu hop. Hé s6 ty 1€ nay duoc hién thi trong ngodc trén
thanh tiéu dé cta Scroll Window. Hinh vuoéng mau do trén ctta s6 chi ra vung
duoc hién thi voi d§ phan giai 1:1 (4 phan giai khong gian goc cua anh) trong
ctta sO Image Window. Ta c6 thé dung phim chut trai d€ kéo, tha hinh vudng
nay toi vi tri can quan sat, Image Window sé€ duoc cap nhat mot cach ty dong

khi ta tha chuot.
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@ #1 (R:Band 3,G:Band 2,B:Band 1):Landsat_PT_30m — O X

File Overlay Enhance Tools Window

Hinh (TH) 4.19. Cita s6 Scroll Window va ctia sé chinh
- Image Window: ctra s6 nay hién thi mot phan ctia anh 6 d¢ phan giai cua
dit liéu gdc véi ty 16 1:1. O vudng trong cira s8 nay chi ra vi tri duoc hién thi
phong dai trong ctra sO Zoom Window.
+ D€ thay doi vi tri hién thi cta ctta s6 phong dai Zoom Window, chi chudt
vao 0 vuong do trong Image Window, gitt chudt trai va di chuyén dén vi tri can

quan sat, hinh anh trén Zoom Window s€ dwgc cap nhat ngay khi tha chuét.

g #1 (R:Band 3,G:Band 2,B:Band 1):Landsat_PT_30m — O X

File Overlay Enhance Tools Window

o=
e .\

Hinh (TH) 4.20. Cira s6 Zoom Window va ctra sé chinh
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+Image Window c6 thé sit dung thanh cudn d€ diéu khién ndi dung hién
thi. D& thém thanh diéu khién Scroll Bar ta lam nhu sau: Chon File/Preferences
trén thanh Menu ctia Image Window, sau d6 chon vao phim miii tén bén canh
Scroll Bars d€ chuyén thanh Yes, kich OK & cu6i hop thoai.

O #1 (R:Band 3,G:Band 2,B:Band 1):Landsat_PT_30m — O X @ #1 Display Preferences X

Window Style | Image/ScrollZoom

Display Border

D Border Color v I
| | C

Image Window
Xsize| 463 #|vsize| 456 3]
Scroll Bars l_‘ll

Zoom Window

: Scroll Bars l_tIZoomIE

1| interpolation | Nearest Neighbor |

File Overlay Enhance Tools Window

I ER T3

Scroll Window

size[ 208 SJvsize[275 &

Display Graphic Color .

Lo Lcons)

Hinh (TH) 4.21. Cdch hién thi thanh diéu khién Scroll Bar

+ Ta cling c6 thé bat thanh cuén mdc dinh cho cac Ian hién thi sau béng cach:
tro chuot lén thanh Main Menu ctia ENVI, chon File/Preferences/Display Default/
roi bat 6 Image Window Scroll Bar thanh Yes, kich OK ¢ cudi hdp thoai.
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@ System Preferences =
Plot Defaults Grid Line Defaults Previous Files List Mizcelaneous
User Defined Files Default Directories Display Defaults
Image Window Xsize 400 = Display Window Style | Image/ScroliZeom
Image Window ¥size 4 =
Dizplay Graphic Color .

Image Window Scroll Bars ik
Display Retain Value | 2 &
Scroll Window Xsize E
Dizplay Default Stretch

Scroll Window size 258 o
=l |otLinear ~ [20 =
Zoom Window Xsize 200 =
Scroll’Zoom Position (Style 1) | Below ~
Zoom Window Y'size LU —

Zoom Position (Style 2 Right
Zoom Window Scroll Bars n (Style 2) o

&-bit Color Divizion
Zoom Window Zoom Factor| 4 &

RGB Colors Per Image
Gray Scale Colors Per Image

System Colors

Zoom Window Interpolation

Mearest Neighbor

Edit System Graphic Colors...

Edit System Color Tables...

oK Cancel

Hinh (TH) 4.22. Cdch bdt thanh cudn mdic dinh cho cdc lan hién thi sau

- Zoom Window: hién thi mét phan duwoc phong dai ctia anh. Hé s6 phong
dai dwoc hién thi trong ngodc trén thanh tiéu dé cia Zoom Window. Vung dwoc
phéng dai duoc xac dinh bing hinh vudng d6 trén Image Window. O phia dudi,

bén trai cia ZoomWindow cé ba 6 hinh vuong do.
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0 #1 Zoom [4x] — O e

Hinh (TH) 4.23. Ciia s6 ZoomWindow

+ O ngoai cling bén trai c6 d4u trir cho phép ta thu nho hé s8 phéng dai

ctia Zoom Window bang cach nhdy chudt trdi vao trong 6 vudng nay.

+ O ¢ gifta c6 d&du thap cho phép ting hé s6 phéng dai ctia Zoom Window
cling bang cach str dung chudt trai.

+ Riéng vdi 6 vudng ngoai cung bén phai, kich chuét trai 1 Ian vao sé hién
thi ddu thap trén Zoom Window xac dinh vi tri pixel duoc chon, kich chudt trai
[an nita sé tat dau thap nay di.

Budc 3: Xem dinh dang file anh

- Thong thuong anh vién thdm dwoc lvu dwdi ba dang co ban 1a:

+BSQ (Band Sequential): cac kénh duoc ghi n6i tiép nhau;

+BIP (Band Interleaved by Pixel): ghi an lugt lién ti€p cac pixel ctia cac kénh;

+BIL (Band Interleaved by Line): ghi Ian lwot lién tiép cac dong cua cac kénh.

- Bébiét anh dugc lvu ¢ dinh dang nao ta chon vao anh can xem va quan
sat trong 6 Dims trén hop thoai Available Bands List. Gia tri trén 6 nay co y
nghia nhu sau: 2 s6 dau cho biét s6 dong, sd cdt ctia anh, don vi trong ngodc
tron chi ra don vi tinh dung luwgng anh, va cudi cung trong ngodc vudng chinh

la khudn dang dit liéu anh dugc luu triz.
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Budc 4: Xem thong tin toa do cua anh

Trén ctra s& Available Bands List ta cht1 y thdy dwéi mdi anh duoc mé déu
c6 phan Map Info thong tin vé toa d0 ctia anh. Nhan chudt trai d€ sd noi dung

nay ra ta sé co cac thong tin sau:
- Proj: La phép chi€u bao géom phép chiéu va mui chiéu.
- Pixel: Do phan giai khong gian ctia anh.
- Datum: Ludi chiéu xac dinh mat elipxoid.
- UL Geo: La toa do dia ly ctia diém phia trén bén trai anh.

- UL Map: La toa dd ban d6 ctua diém phia trén bén trai anh.

¥ Available Bands List — O 4
File Options

=-figl Landsat_PT_30m
- O Band1
O Band2
O Band 3
O Band 4
. O BEI'Id 5
e O BEI'I'EI T
Proj. UTH, Zone 48N
Piel: 30 Meters
Datum: WES-84
UL Geo: 104°48'53.557E, 21°43'9.55"N
UL Map: 480355.000, 2401725000

Oooao

() Gray Scale (8 RGB Color

OR | Band 3-Landsat_FT_30m |

@c | Band 2:Landsat_PT_30m |

OB | Band 1:Landsat_PT_30m |

Dirns.| 2218 x 2860 (Byte) [BSQ] |

Load RGE | Display #1 vl

Hinh (TH) 4.24. Thong tin hé toa d¢ anh
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Budc 5: Taing cwong kha ning hién thi anh

ENVI cung cap cac cong cu kha hiéu qua cho viéc tang ceong kha nang
hién thi cac thong tin trén anh nhw Enhance (ting cwong) va Filter (loc anh). D€

thiec hién cac chitc nang nay ta lam nhu sau:

- Ttr ctra sO anh da dwoc md, chon Enhance, m6t danh sach sé so ra cho ta
chon céac dién tich duoc tang cuong la ctra s6 Image, Zoom hay Scroll theo cac

phuwong phap:

+ Linear (Tuyén tinh): s&t dung gia tri nhé nhat va 16n nhat cua anh dé thuc
hién phép gian tuyén tinh. Phwong phap nay ap dung phu hop cho anh c¢ it
gia tri.

+ Linear 0-255 (Tuyén tinh 0-255): phwong phéap nay sé hién thi cac gia tri

thuee pixel cta anh theo gia tri hién thi cia man hinh tx 0 dén 255.

+ Linear 2% (Tuyén tinh 2%): phuwong phép ting cuong tuyén tinh sé cat
bdt 2% cua 2 dau dit liéu d€ tang kha nang hién thi anh.

+ Gaussian: phuong phdp nay tdng cuong anh st dung gia tri do0 xam

trung binh 1a 127 va d0 1éch chuan cua dit liéu 1a 3 d€ tang cuong.

+ Equalization (Can bang): phuwong phép nay sé kéo gian can bang d6 thi

ctia dix liéu dwoc hién thi.

+ Square Root (Can bac hai): phwong phap nay s€ tinh can bac hai cua do

thi dau vao sau d6 méi thuc hién gian tuyén tinh.

ENVI con cho phép ta tdng cwong anh dwa theo mot anh da duoc tang
cuong st dung chttc nang Histogram Matching hay cho ngwoi dung ty tang
cudng duya trén d6 thi va theo cidc ham toan hoc dinh sdn thong qua chiic nang

Interactive Stretching.

Ta cling c6 thé ting cuong, loc anh anh bang cach chon Enhance/Filter va
chon cac phuong phép tiong ting Sharpen, Smooth hay Median d& lam sac nét

hoac lam min anh.
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@ #1 (R:Band 3,G:Band 2,B:Band 1):Landsat_PT_30m — [3 X
File Overlay Enhance Tools Window
B Filter

[Image] Linear
[Image] Linear 0-255
[Image] Linear 2%
[Image] Gaussian
[Image] Equalization

[Image] Square Root

[Zoom] Linear
[Zoom] Linear 0-255.
[iéom] Linear 2%
[Zoom] Gaussian
[Zoom] Equalization

[Zoom] Square Root

[Scroll] Linear
[Scroll] Linear 0-255
[Scroll] Linear 2%
[Scroll] Gaussian
[Scroll] Equalization

[Scroll] Square Root

Histegram Matching...

Interactive Stretching...

Hinh (TH) 4.25. Thanh cong cu Enhance

Budc 6: Lién két dong va chong 16p anh

Khi c6 nhiéu anh cung mot khu vuc da duwgc mo, ENVI cung cap cho nguoi
stt dung cong cu lién két cac anh gitp ta cd thé so sanh truc ti€p cac anh bang
cach quan sat anh nay chong phu lén anh kia. C6 2 phuong phap lién két 1a lién
két anh hién thi (Link Displays), va lién két trén co so toa d0 (Geographic Link).

- Sau khi m¢ anh da kénh tttc 1a Band 3 gan cho budc song do (R), Band 2
cho bwdc song luc (G) va Band 1 cho budce song cham (B). Ta tién hanh mo mot
ctra sO hién thi anh mdéi dya trén anh dang cé nhu sau

- Trén hop thoai Available Bands List (xem Hinh 4.24) vao Display #1

chon New Display, sau d6 gan Band 4 cho budc song do (R), Band 3 cho budc
séng luc (G) va Band 2 cho budc séng cham (B) va chon Load RGB.
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- D€ Link Displays ta lam nhu sau: chon Tools/Link/Link Displays hodc
click chudt phai vao khung ctra s hién thi bat ky ctia anh dinh lién két r6i chon
Link Displays. Khi do, hop thoai Link Displays sé hién ra cho phép ngroi dung
Iwa chon cac anh can lién két bﬁng cach kich chuot vao ntt mui tén va chon Yes
bén canh cac sd ctra sO hién thi anh twong ting. Cudi cung kich OK dé thuc hién

viéc lién két.

@ Link Displays X
Display #1 j._'rl Link xnff'_.ruff
Display #‘2]._1" Link xnff'_.ruff

Link Size / Position

Dwnamic DverlayﬂlTransparency {0-1 I}I}“.»B}IE

Hinh (TH) 4.26. Hop thoagi Link Displays
+ Sau khi cac anh da duoc lién két, ta ¢ thé nhan va di chuyén chudt trai
trong ctra s0 Image hoac Zoom dé thay anh dwgc lién két sé hién thi chong lén.
+ Ta c6 thé thay ddi kich ¢& ctia ving chdng pht bang cach nhan va kéo

chudt gitta d€ cé dugc dién tich vung chong pht mong mudn.

Hinh (TH) 4.27. Anh duoc lién két hién thi chong lén
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+ D€ bo tam thoi viéc hién thi chong phu anh khi nhdp chudt ta chon
Tools/Link Displays/Dynamic Overlay Off hoac kich chu¢t phai 1én ctta s6
hién thi anh va chon Dynamic Overlay Off.

+ D& bo hin viéc hién thi chong pht trén cic anh ta chon
Tools/Link/Unlink Display hay nhap chu6t phai trén ctra s6 anh, ttr thuc don
ngtt canh s ra, chon Unlink Display.

+Délién két cac anh trén co so toa d6 ta chon Tools/Link/Geographic Link
hodc tro phai vao khung ctra s hién thi bat ky ctia anh dinh lién két r6i chon
Geographic Link. Khi d6, hop thoai Geographic Link sé hién ra, ta chon cac ctra
s0 hién thi twong tng can lién két thanh On. Kich OK dé thuc hién lién két.

¥ #1 (R:Band 3,G:Band 2,B:Band 1):Landsat_... —— m] X & =2 (R:Band 4,G:Band 3,B:Band 2):Landsat_..

File Overlay Enhance Tools Window File Overlay Enhance Tools
S o gy
] 27 | Link > Unlink Display
{ Profiles Dynamic Overlay Off

Adjust Transparency...

Geographic Link...

Polarization Signatures
Region Of Interest

v v v v

Color Mapping

Cursor Location/Value...
Pixel Locator...

Point Collection...

Build Mask...
Measurement Tool...
Line of Sight Calculator...
Spatial Pixel Editor...
Spectral Pixel Editor...
Animation...

2D Scatter Plots...

3D SurfaceView...

Outil Bathymétrie...
SPEAR

Hinh (TH) 4.28. Duong dan chon hép thoai Geographic Link

+Khi cac anh da duoc lién két trén co so toa d§ vdinhau, thi néu ta di chuyén
mot anh, cac anh con lai ciing sé di chuyén theo dung toa dd nhu vay. Diéu nay

o thé thdy ro hon khi ta quan sat hai ctra sO Zoom.

+ D@ tat chtrc nang lién két nay ta lai chon cong cu Geographic Link va
chuyén cac ctra s6 anh khong mudn lién két thanh Off. Kich OK dé két thuc.
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Budc 7: Tao hoat canh xem lwét qua cac kénh cua anh

Ta c6 thé hién thi cac kénh anh nhu mot vong 14p lién tiép bang cach tao

hoat canh:

- Tt ctra s6 anh da duoc mo, chon Tools/Animation. Hop thoai Input

Animation Parameters xuat hién cho phép chon cac kénh ctia mét anh mudn

tao hoat canh. Sau khi chon kich OK dé thuc hién.

- Ta c6 thé di€u khién hoat canh nay va tdc d6 thay d6i ctia né bang cach

chon cac phim chtrc nang twong ting va phan Speed (Toc dd) trén thanh diéu

khién ctia Animation.

{3 Animation Input Parameters

Animation Input Bands

=-fil Landsat_PT_30m
Band 1

Band 2

Band 3

Band 4

O Band S

-0 Band7
@ Map Info

O Band 4:Landsat_PT_30m - O

File Options

Spatial Subset ” Full Scene

Window Size X

(®) Nearest Neighbor
Resampling:
(O Pixel Aggregate

|

= 11
| OK || Cancel
- Jr |

Hinh (TH) 4.29. Hop thoagi Input Animation Parameters
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GIS VA VIENTHAM

BAI THUC HANH SO 5. GIAI POAN ANH VIEN
THAM BANG PHAN MEM ENVI

Bai thiec hanh nay hwéng dén sinh vién cich gidi dodn dnh vé tinh bang phin mém
ENVI. Quy trinh chinh dwegc hwéng dan bao gom ndn chinh hinh hoc, cit dnh, ghép dnh,

xdy dwng tép mau va phin logi dnh [1].

5.1. NAN CHiNH HINH HOC

- M6 anh can nan va ban d6 dung dé tham chiéu.

+ M0 anh can nin theo duong dan D:\Thuchanh_RS\Spot_2008_2.5m va
hién thi & cra s6 s6 1 (Display #1)

+ Mo ban d6 dung dé tham chiéu: Trén thanh Main Menu cua ENVI chon
Vector/Open Vector File, chon file ban d6 theo duwong dan
D:\Thuchanh_RS\BD TN va chon Open. Xuat hién hop thoai Availabel Vectors
List, chon Layer va chon Load Selected va hién thi véi lywa chon New Vector
Window

- Chon phuong phap nan anh theo ban d6: Map/Registration/Select GSPs:
Image to Map.
- Hop thoai Image to Map Registration xuét hién, tién hanh cai dat mot s6

thong s6 cua ban d6 dwgc lua chon lam dit liéu tham chiéu va chon OK.

mage ap Regisha
File Options
_ Select Registration Projection
Auvailable Wector Layers:
|Layer BOHTSDDshp | rbirary a
LPEE I £E0D Geographic Lat’Len 7

State Plane (NAD 27)
. State Plane (MAD 83)

& LoadVectorL... =] Argentina - Zone 1 i
Argentina - Zone 2
Argentina - Zone 3
Argentina - Zone 4

Select Vector Window

Display #1 Argentina - Zone 5 i

Mew Vector Window

(o) T
Meters|

Mame: Layer: BDHTSDD.;

Units...
File: C:\Thuc hanhtThuc ta
Size: 13,894 488 bytes =l
S P

Records: 45,733 [719,658
Proj : UTM, Zone 48N [Meters]

Datum: WGES-84

Atiributes: Yes X Picel Size FE Meters
[ Select All Layers ] [ Deselect All Layers ] Y Pixel Size 2 Meters
[ Load Selected ] [ Remove Selected ]

Hinh (TH) 5.1. Hop thoai Availabel Vectors List va hop thoai Image to Map Registration
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- Xuat hién hop thoai Ground Control PointsSelection, di chuyén con tro
chudt dén vi tri dia vat twong tng trén 2 anh dé lua chon diém khong ché, sau

dé Add Point dé xac nhan.

+ D€ phong to doi tuong trén ban do ta st dung chudt gitta nhan va kéo
tha tai vi tri lua chon, d€ quay tro lai lan phéng to truede kich chudt phai chon

Previous Range va d¢€ tro lai ban dau chon Reset Range.

+ D€ xac dinh toa do cua diém trén ban do, ta tién hanh di chuyén chudt

téi vi tri teong tng, kich chudt phai chon Export Map Location.

File Overlay Enhance Tools Window [ File Mode Edit Options Help

File Options

MapX | MapY | imageX | imageY | PredictX | Predict Y |

+ (52468515 |2364978.31/4155.00 |1115.00 |4155.0000 1115.0000
. |518633.72 |2351427.56 1746.00 |6510.00 |1746.0000 6510.0000( |

<
| )

File Options Help

Proj: UTM, Zone 48 North Image X 8596.00
Datum: WGS-34
image Y 7297.00

535812.0904 E Change Proj... Degree 1 &

2349539.5590 N Units: Meters.

/Add Point | Number of Selected Points: 3
Hide List | RIS Error: 0.000000 [ Delete Last Point

Hinh (TH) 5.2. HOp thoai Ground Control PointsSelection
- Khi 8 diém khong ché anh da du, tién hanh nan anh va kiém tra gidng
phuong phap nan anh theo anh.

* Ngoai ra con c6 thé sit dung diém do GPS ngoai thuc dia hodc ban do6

gidy dé xac dinh toa d¢ diém khong ché.
5.2. CAT ANH
5.2.1. Cat anh theo ranh giéi hanh chinh

- Mé anh can  cat  Spot_2008_2.5m theo duwong  dan:
D:\Thuchanh_RS\Spot_2008_2.5m
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- Mé ranh gidi dang vector bang cach tir Main Menu ctia phan mém ENVI
chon Vector/Open Vector File. Trong thu muc D:\Thuchanh_RS\RGHC chon
tile Xa_Hung_Do.evf

- Xuat hién hop thoai Available Vector List. Chon vector ranh gidi va chon

Load Selected, Load vector vao cung anh can cit.

- Xudt hién ctra sO Vector Parameters, chon File/Export Active Layer to ROIs
- Xuét hién ctra s6 Export EVF Layer to RO, lua chon Convert all records
of an EVF Layer to one ROI, kich OK d€ xac nhan.

F@ #1 Scroll (0.05132)
R Vg i 8

File Mode Edit Options Help

Window: @ Image () Scrol (©) Zoom

Avaiable Vector Layers

Cument Layer . Current Highlight D

Location 521533.500E, 2356215.000N

21-1827.67"N, 105-1227 44"E

Hinh (TH) 5.3. Cita s6 Vector Parameters

- Tkt thanh Main Menu cua phan mém ENVI chon Basic Tools/Subset
Data via ROIs, chon anh can cit va kich OK.

- Xudt hién hop thoai Spatial Subset via ROI Parameter, chon Layer ranh
gidi hanh chinh, trong muc Mask pixel outside of ROI chon Yes va luu file.
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Hinh (TH) 5.4. Anh cit theo ranh gi6i hanh chinh

5.2.2. Cac phuong phép cat anh khac

- M6 anh can cat 11.2008_Spot_2.5m theo duong dan:
D:\Thuctap_RS\11.2008_Spot_2.5m

- Trén thanh Main Menu ctia phan mém Envi chon Basic Tools, xuat hién
hop thoai Resize Data Input File, chon anh can cit va chon Spatial Subset.

- Xuat hién hop thoai Select Spatial Subset

Select Input File: G Select Spatial Subsst

11.2008_Spot_2 Smtif

File: 11.2008_Spot_2 5m tif
Dims: 9290 x 8386 (Byte)

Samples ] To 9290 NS 9290

Lines 1 To 8886 NL 3886

Full Size : 82 550,940 bytes
Subset Size: 82,550,940 bytes

Subset Using
Subset by Image
‘ Full Scene ‘E
M Reset ” Previous ] [Dpen v]
3/3 Band
(oo 2ome —
‘ Previous Open~ .

Hinh (TH) 5.5. HOp thoagi Resize Data Input File
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a) Cit dnh theo Image
Kich vao Image, xuat hién hop thoai Spatial Subset by Map Coordinates,
kéo tha chot d€ thay doi kich ¢d 6 vuéng mau doé trén ctra s6 nay, tién hanh déng

cac ctra s0 bang cach kich vao OK va luu anh can cat.

Upper Left Coordinate

1 Proj : UTM, Zone 48 North
4 Datum: WGES5-84

214351.0000 E Change Praoj...

2366827.5000 N Units: Meters

Lower Right Coordinate

1 Proj : UTM, Zone 48 North
1 Datum: WGES5-34

237613.5000 E Change Proj...

2344515.0000 N Unitz: Meters

| OK ||Cann:el|
e

Hinh (TH) 5.6. Hop thoai Spatial Subset by Map Coordinates

b) Cit dnh theo Map

Kich vao Map, xuat hién hop thoai Subset by Image, nhap gia tri toa do
goc trén bén trdi (Upper Left Coordinate) va toa do goc dudi bén phai (Lower
Right Coordinate), tién hanh déng cac ctra s8 bang cach kich vao OK va luu

anh can cat.
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[ OK ][Cancel]

Hinh (TH) 5.7. Hop thoai Subset by Image

¢) Cit dnh theo File dnh da cit

Kich vao File, xuat hién hop thoai Subset by File Input File, chon mot anh

cung khu vue da dugc cat, tién hanh dong cac ctra s6 bang cach kich vao OK va

| Select Input File: File Information:

Itru anh can cat.

Tam Mong_Hanh chinh File: D:\Tam Mong_Hanh chinh
11.2008_Spot_2 5m tif Dims: 8501 x 7986 x 3 [B50]

Size: [Byte] 205,546,698 bytes.
File Type : ENVI Standard
Senzor Type: Unknown
Byte Order : Host (Intel)
Projection : UTM, Zone 48 North
Pixel :2.5 Meters
Datum . WGS-84
Wavelength : None
Upper Left Corner: 263 247
Diescription: Applied Mask Result
[FriJan 24 17:20:15 2014]

o) ([ o

Hinh (TH) 5.8. HOp thoai Subset by File Input File
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d) Cit anh theo ROI/EVE

Kich vao ROIEVEF, xuat hién hop thoai Subset Image by ROI/EVF Extent,
chon mot file dinh dang *.roi hoac *.evf, tién hanh dong cac ctra sO b?mg cach

kich vao OK va lwu anh can cat.

hset Image by ROIEVF Ede

Select Regions

EVF:Layer: Huyen_Tam_Mong.shp

Mumer of tems selected: 1

[ Select All kems ] [ Clear Al tems

| Open ROVEVF fie... |

Hinh (TH) 5.9. Hop thoagi Subset Image by ROI/EVF Extent

* C4t anh theo mot file dinh dang *.roi dugc tao mai.

+ Trén ctra s6 hién thi anh Image, kich chudt phai chon ROI Tool, xuat hién
hop thoai ROI Tools, lwa chon cit anh theo Polygon, Polyline, Point,
Rectangle, Ellipse.

O 1 RO Tos
File fRDI_T:,rpe| Options  Help

Polygon

Wing i
Polyline

Point

Rectangle
Ellipse

Pulti Part: Off
BAulti Part: On

Input Points from ASCIL..
New Hegion ” Lot || Uelete Part |

Stats Grow Picel Delete ROI

[ Select Al ] [ Hide ROls ] Show ROls

Hinh (TH) 5.10. Hop thoai ROI Tools
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+ V& truc tiép trén cira sO Image, Chon File/Subset Data via ROIs tix hop
thoai ROI Tool. Chon anh can cét trong hop thoai Select Input File to Subset
via ROI, kich OK dé xac nhan.

+ Xudt hién hop thoai Spatial Subset via ROI parameters, lua chon ranh
gidi cat, trong muc Mask pixels outside of ROI? Chon Yes (néu cat theo ranh
gi6i), No (néu cat theo ban d6), sau d6 dt tén file anh cat va chon dwong dan
lweu file, kich OK dé€ thuc hién cat anh.

o
2
@ Spatial Subset via ROl Paameters

Select Input ROIs

ROIRegion #1 [Red] 16879 points

EVF:Layer: Huyen_Tam_Nong.shp

Number of items selected: 1

Select Alltems || Ciear Al tems |

IMask pixels outside of ROl ? E @

Mask Background Value 0

Output Result to @) File () Memory

Enter Output Filename D Compress

[ OK H Queue”Cancell

Hinh (TH) 5.11. HYp thoai Spatial Subset via ROI parameters

5.3. PHAN LOAI ANH

5.3.1.Phan loai khong kiém dinh (Unsupervised Classification)
a) Phin logi khong kiém dinh theo phwong phdp 1So Data
- M0 anh vira cat theo ranh gi6i hanh chinh (Hung Do)

- Ttt thanh Main Menu ctia phan mém ENVI chon
Classfication/Unsupervised/IsoData, xudt hién hop thoai Classification

Input File, chon anh can phan loai va kich OK.
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e e

Select Input File: File Information:
_ File: D:\Mew folder\Hung Do
Dims: 929 x 1040 x 3 [BSQ]
Size: [Byte] 2,898 480 bytes.
File Type : ENVI Standard
Sensor Type: Unknown
Byte Order : Host (Intel)
Projection : UTM, Zone 48 North

Pixel :2.5 Meters

Datum :WGS-84
Wavelength : None
Upper Left Corner: 1795 3706
Description: Applied Mask Result
[Wed Feb 05 15:38:21 2014]

‘ Full Scene ‘

‘ 313 Bands ‘
[ommmotonns] dresobcsr | (ko]
‘ Previous H|

Hinh (TH) 5.12. Hop thoai Classification Input File

- Xuat hién hop thoai ISODATA Parameters

O o

Number of Classes: Min §  2iMax [ =

Maxirnum Stdev From Mean

Maximum kerations - Maximum Distance Error

| Change Threshold % (0-100) EX1

Output Resultto @) File ) Memory
Minimum # Pixel in Class =

Enter Output Filename:
Maximum Class Stdv 1.000|
D:\Hung Do_|zoDatal

Minimum Class Distance m

Maximum # Merge Pairs =

| oK || queue || cancel || Help |

Hinh (TH) 5.13. HOp thoai ISODATA Parameters
+ Number of classes: chon s6 16p t6i thiéu (min) va tdi da (max) d€ phan loai.

+ Maximum Iterations: S6 lan tinh toan lap lai t6i da. Viéc phan loai sé
dirng lai khi dat téi s6 Tan 1ap toi da dwa ra.

+ Change Threshold: Ngudng thay d6i sau méi lan tinh toén 13p lai. Viéc
phan loai ciing sé dirng lai khi sau méi Ian tinh 13p lai, s6 phan trdm bién dong
cua cac 16p nho hon ngudng bién dong duoc xac dinh

+ Minimum pixel in class: sO pixel nho nhét c6 thé cd ctia mét 16p.
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+ Maximum class Stdv: ngudng do léch chuan tdi da ctia mot 16p. Néu do

léch chuan ctia mot 16p 16n hon ngudng nay thi 16p do sé bi chia ra lam hai.

+ Minimum class Distance: Khoang cach tdi thi€u gitta cac gia tri trung
binh cta cac 16p. Néu khoang cach gitra cac gid tri trung binh ctia cac 16p nho

hon gia tri nhap vao thi cac 16p do6 sé€ duoc gop vao.
+ Maximum Merge Pairs: sd t6i da cac cdp 16p duoc gop.

+ Maximum Stdev From Mean: Khoang cach d6 léch chuan tdi da tir gia

tri trung binh ctia 16p.

+ Maximum Distance Error: khoang sai s6 t6i da cho phép xung quanh gia

tri trung binh cta 16p.
+ Maximum Merge Pairs: s cac cap 16p tdi da cé thé duoc gdp.

- Sau khi dién day du cac tham s& va chon duong dan lwu file anh can phan
loai tién hanh kich OK dé€ phan loai anh.

#2 Serol 0.

Hinh (TH) 5.14. Hién thi két qud phan loai dnh

- Sau khi qua trinh tinh toan két thtc, két qua phan loai anh sé c6 trong hop thoai
Available Bands List va két qua phan loai sé dwoc hién thi & ché d0 Gray Scale.

b) Phin logi khong kiém dinh theo phwong phip K-Mean
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- Twong tw nhu phuong phép phan loai IsoData, ta cting phai chon cac

tham s6 twong tng trudc khi tién hanh phan loai.

- Sau khi cac tham s6 da duoc lya chon phu hop, ta chon duong dan d€luwu

két qua va nhan OK dé tién hanh phan loai.

Mumber of Classes E -

Change Threshold % (0-100) 0

Maximum terations ﬂ -

-

Maximum Stdev From Mean

Maximum Distance Error

Output Result to @ File ) Memory

Enter Output Filename

D:\Hung Do_K-Means

[ oK ” Dueue”[‘.ancel”Help]

Hinh (TH) 5.15. Luu két qud phdn logi khong kiém dinh theo phuong phdp K-Mean

5.3.2.Phén loai c6 ki€m dinh (Supervised Classification)
- Mo anh vira cat theo ranh gi6i hanh chinh (chon xa Hung D).

- Tién hanh chon mau béng cach: tir ctra s6 hién thi anh Image chon
Tools/Region Of Interest/ROI Tool hoac tir Main Menu cta ENVI chon Basic
Tools/Region Of Interest/ROI Tool hodc kich chugt phai truc ti€p 1én ctra so hién
thi anh Image chon ROI Tool, trén man hinh sé mo ra hop thoai Roi Tool.

- Trén hop thoai Roi Tool kich vao ROI_Type dé€ lya chon kiéu khoanh
vung mau (Polygon, Polyline, Point, Rectangle, Ellipse). Tuy theo hinh anh
hién thi ma lga chon ctra s6 khoanh vung mau phtut hop (Image, Scroll, Zoom).

- Dung chudt trai d€ khoanh viing chon mau, va kich chudt phai 2 Tan d&
thuc hién dong vung.
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- Sau khi chon xong mot mau phan loai, ta tién hanh chon cac mau tiép
theo bang cach nhan vao 6 New Region.
- Dét tén mau bang cach kich chudt tréi 2 Tan chdm vao 6 tén mau ¢ cft Roi

Name va chon mau bang cach kich chudt phai vao 6 mau ctia mau ¢ cot Color.

Y i i oo o | O
File ROLType Options Help
Window: (C) Image () Scroll @ Zoom () Off
ROI Name Color Pieels Polygons | Polylines Points. Fill Orign |Space |
Tho nhuong Red 73 273 0/0 0 Solid 45 010 -
(N I N O (O T IO | |
Blue 123 23 0/0 0 Solid 45 010

< [ 3
[Dele‘tePart]‘
(o) o)) ]

[ [fmaon] v

‘ [ New Region ]

Hinh (TH) 5.16. Phén loai anh cé kiém dinh

- D& tinh toan su khac biét vé nang luong phan xa gitta cdc mau lua chon,
sau khi Iyra chon mau xong, trén hop ROI Tool chon Options/Compute ROI
Separability..., xuat hién hop thoai Select Input File for ROI Separability va
chon anh vitra khoanh vung mau (Hung DO). Xudt hién hop thoai ROI
Separability Calculation, Iwa chon tat ca (Select all Items) céc mau vira tao va
kich OK. Néu céc gia tri nam trong khoang ttr 1.9-2.0 thi cac mau lwa chon cé su
khéc biét tot.

O rrcossi s o, St

File
Select Input Regions -
- " Input File: Hung Do -
Tho nhuong [Red] 113 points ROI Hame: (Jeffries—Matusita. Transformed Divergence) i
Thue Wat [Green] 74 points

Thuc Vat [Green] 74 point=: {2.00000000 2.00000000%
Fuoc [Blue] 123 points: {(2.00000000 2. 00000000}

m

Nuoc [Blue] 123 points ‘ Tho nhuong [Red] 113 points:

Numer of tems selected: 3 Thuz Vat [Green] 74 points:

Tho nhuong [Red] 113 points: (2.00000000 2.00000000)

| Select All tems || Clear Al tems Fuoc [Blus] 123 points: (1.99999607 2.00000000) 1
Huoc [Blus] 123 points:
Tho nhuong [Red] 113 points: (200000000 2.00000000)

Thuc Vat [Green] 74 point=: {1.99999607 2.00000000%

;

1| 1 | &

Hinh (TH) 5.17. Tinh todn vé sy khdc biét vé ning luong phdn xa giita cdc mdu

lva chon
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- Sau khi da chon xong tat ca cAdc mau, ta cé thé luu cac mau da chon nay
lai bfmg cach chon File/Save ROIs tit hop thoai ROI Tool.

Select Regions to Save:

EVF: Layer: Xa_Hung_Do.shp (5250x3838) [White]
EVF: Layer: Xa_Tu_Wvy.shp (5250x8388) [White] 1z
Tho nhuong (5259x1040) [Red] 73 pointz

Thuc Vat (525x1040) [Green] 74 points

Muoc (92%9x1040) [Blue] 123 point=s

1| mn

Humber of tems selected: 3

[ Select All flems ” Clear Al fiems ]

Enter Output Filename [.roi]
DARei_Hung Do.roi

Hinh (TH) 5.18. Luu mau dd chon

- Ttr thanh Main Menu cta phan mém ENVI chon Classification/Supervised
va chon phurong phap phan loai phtt hop: Phan loai hinh hop (Parall elepiped), phan
loai theo khoang cach nhé nhat (Minimum distance), phan loai ham xac suat cuc dai
(Maximum Likelihood).

- Xudt hién hop thoai Classification Input File, tién hanh chon anh can
phan loai va kich OK.

- Xuat hién hop thoai Maximum Likelihood Parameters, st dung cac tham
s0 médc dinh ctia chuong trinh hodc cé thé thay doi, chon Select All Items dé
chon tat ca cdc mau da chon, dit tén va luu duong dan cho file anh sau khi da

phan loai xong.

- Kich OK dé€'tién hanh phan loai.
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i =

Select Classes from Regions:
Tho nhueng [Red] 73 points

Output Result to @ File  (7) Memory

Thuc Vat [Green] 74 peintz
Nuoc [Blue] 123 points

Enter Output Class Filename Compress

D:\Hung Do_PLCKD|

Number of tems selected: 3

Output Rule Images ? E
Select All tems ] [ Clear All tems

Output Result to @ File  (©) Memory
Set Probability Threshold

_ _ _ Enter Output Rule Filename:
(7 Mone @ Single Value () Multiple Values

D:\Hung Do_PLCKD)

Probability Threshold

Data Scale Factor 255.00

[Cox ) Coveue) [cocs) ()

[reven

Hinh (TH) 5.19. Hop thoai Maximum Likelihood Parameters

- Sau khi qua trinh tinh toan két thtic, két qua phén loai anh sé c6 trong hop thoai
Available Bands List, két qua phan loai sé duoc hién thi ¢ ché 6 Gray Scale.

W

-

Hinh (TH) 5.20. Hién thi két qua phan loai

TAI LIEU THAM KHAO

[1] Nguyén Ptrc Thuan (2020). Bai Giang thwc hanh Vién thiam. Hoc Vién
Nong nghiép Viét Nam

[2] ITT (2009). ENVI User’s Guide. ITT Visual Information Solutions, White
Plains, New York, United States.
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BAI THUC HANH SO 6. XU LY DU LIEU SAU GIATDOAN

Bai thwe hanh nay hwéng dan cich xi Iy die lidu sau khi gidi dodn nhw thong ké
két qua, 1dp ma trgn sai s6, phin tich theo da s6’va thiéu so, ddt tén va chinh stva mau
cho 16p phdn logi va loc, gp 16p, chuyén két qua phian logi sang dang vector, chong 16p
vector Ién anh, bién tdp va in anh...[1].

6.1. THONG KE KET QUA (Class Statistics)
- Mo két qua phéan loai da thyc hién 6 bai thuce hanh s 5.

- Tk Main Menu ctia phan mém ENVI ta chon Classification/Post
Classification/Class Statistics, xuat hién hop thoai Classification Input File ta

chon file két qua phan loai.

Select Input File: File Infarmation:
Hung Do File: D:\Hung Do_PLCKD
Hung Do_PLCKD Dima: 929 x 1040 x 1 [BSQ]

Size: [Byte] 11,593,920 bytes.
File Type : ENVI Claszification
Sensor Type: Unknown
Byte Order ; Host (Intel)
Projection : UTH, Zone 48 North
Pixel 2.5 Meters
Datum : WGS-84
Wavelength : None
Upper Left Corner: 1795 3706
Description: Maximum Likelihood
Classification Result [Wed Feb 05
17:32:52 2014]

Spatial Subset | Full Scene

Hinh (TH) 6.1. M6 file két qua phin loai

- Tiép dén xuat hién hop thoai Statistics Input File ta chon file anh tuong

ung dé tién hanh tinh toan thong keé.
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Select Input File: File Information:
File: D:iNew foldertHung Do
Hung Do_PLCKD Dims: 929 x 1040 x 3 [B30Q]

Size: [Byte] 2,858 480 bytes.
File Type : ENVI Standard
Sensor Type: Unknown
Byte Order : Host (Intel)
Projection : UTM, Zene 48 North
Pixel :2.5Meters
Datum : WGES-84
Wavelength : None
Upper Left Corner: 1795,3706
Description: Applied Mask Result
[Wed Feb 05 15:38:21 2014]

Select By File

| Spectral Subset | 33 Bands ‘
| Select Mask Band | <Mone Selected> H W ask Options = ‘
[ (] e o]

Hinh (TH) 6.2. Chon file anh tuong ing dé tién hanh tinh todn

- Hop thoai ti€p theo la Class Selection cho ta chon cac 16p két qua du dinh

st dung dé tién hanh phan loai.

Select Claszes

Unclazsified

Tho nhueng [Red] 73 points
Thuc Vat [Green] 74 points
Muec [Blue] 123 points

Mumber of items selected; 3

| Select All tems | Clear All tems

| oK || Canl:el|

Hinh (TH) 6.3. Chon cdc 16p két quad du dinh si dung dé tién hanh phén logi

- Sau khi da chon xong cac 16p sé xuéat hién hop thoai Compute Statistics
Parameters cho phép ta chon cac tham s& dé tinh thong ké. Chon dwong dan

dén thw muc luu két qua, va kich OK dé€ thuc hién.
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(4} Compute Stalistics Paramete B s st resubc Hurg

File Options

Stats for | Tha nhuong [Red] 73 points =

| Basic Stats  [V/| Histograms

Select Plot« || Clear Piot

| Covariance | Covariance Image

| Output to the Screen

/| Output to a Statistics File

Enter Output Stats Rootname | Choose

O\Hung Do_PLCKD_class 15 Band Mumber
Select Stat v

| Output to a Text Report File Filename: D:“New folder Hung Do
Dins: Full Scens (966,160 points)

P — Class Distribution Summary
' Tho nhucng [Red] 73 points: 45,876 points (4.748%) (286,725.0000 Meters?)

Enter Output Report Filename [t¢]| Choose Thuc Vat [Green] 74 points: 749,604 points (77.586%) (4,685, 025.0000 Meters®
Wuoc [Blue] 123 points: 170,680 points (17.686%) (1.086.750.0000 Meters?)

D:\Hung Do_PLCKD_class_report.bet Stats for Class: Tho nhuong [Red] 73 points

Basic Stats n Hax Hean tdew Hum Eigenvalues

Band 1 255 240.864809 10 876261 1 554203886

Band 2 255 244 636607 13.516152 2 56.690876

Band 3 117 255 226.075944 1a 449268 30, 460134

| oK || Queue || Cancel | | Report Precision... |

Hinh (TH) 6.4. Chon cdc tham s6 dé tinh thong ké va luu két qua

6.2. MA TRAN SAI SO (Confusion Matrix)

Chtrc nang lap ma tran sai s6 cia phan mém ENVI cho phép ta so sanh
anh da duoc phan loai véi két qua thuc dia hodc cac vung mau v6i muc dich
danh gia d¢ chinh xac két qua phan loai.

- b€ thuc hién chirc ndng nay, tir thanh Main Menu ctia phan mém ENVI ta

vao Classification/Post Classification/Confusion Matrix va chon phuwong phap:

+ Using Ground Truth Image (st dung anh, két qua phan loai tr thuc dia).

+ Using Ground Truth ROIs (st dung file chon vung mau tir thuee dia).

- Hop thoai Classification Input File xudt hién cho ta chon anh can danh
gid do chinh xac teong tng.

- Tiép dén hop thoai Match Classes Parameters xuét hién, ta chon cac 16p
tuong Gng gitra két qua phan loai va thuc dia, nhan OK dé chap nhan.

6.3. PHAN TiCH THEO PA SO VA THIEU SO

Gop nhitng pixel 1¢ té hodc phan loai 1an trong cac 16p vao chinh 16p chika né.
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- b€ thuee hién chirc nang nay, ttr thanh Main Menu ctia phan mém ENVI
ta vao Classification/Post Classification/Majority/Minority Analysis tién
hanh chon anh phan loai can loc.

- Hop thoai Majority/Minority Parameters xuat hién cho phép ta chon cac

16p dinh loc, phuong phap du dinh tién hanh, kich thudc ctra s6 loc va duong

dan luu két qua.

Select Classes:

Unclassified

Tho nhuong [Red] 73 points
Thuc “Wat [Green] 74 points
Mucc [Blus] 123 points

Mumber of items selected: El

[ select Al tems || clear Al tems |

Anahysis Method (@) Majority ) Minority
KermelSize B =ix B =

Center Pixel Weight [ =

Output Result to @) File () Memory

Enter Output Filename |:| Compress

D:\Hung Do PLCKD  Majority

|[ Ok ][ Queue][Cancel][Help]|

Hinh (TH) 6.5. Hop thoai Majority/Minority Parameters

- Két qua tinh todn s€ cho ra mot anh mdi trong danh sach Available
Bands List.

6.4. DAT TEN VA CHINH SUA MAU CHO LOP PHAN LOAI VA LOC

- Ttx ctra s6 anh sau phan loai, chon Overlay/Classification, xuat hién hop
thoai Interactive Class Tool Input File ta chon anh can chinh stra, xuat hién hop

thoai Interactive Class Tool.

- Chon Options/Edit Class Colour Names, xuat hién hop thoai Class
Colour Map Editing ta c6 thé chinh stta mau sac, thay d6i tén cho 16p tir ctra s6

nay. Kich OK d€ dong y véi cac thay doi.
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Selected Classes:

Unclassified

Tho nhuong [Red] 73 points
Thuc Vat [Green] 74 points.
Nuoc [Blue] 123 points

12 Interactve Class Tool .

Class Name:

- [Tho nhuongl

oo ) I (-

‘ |
Red

File Edit Options Help

Active Class. Unclassified
ro1B9

4 2
Green

97 a

[T on . Unclassified [[Ton . Thuc Vat [Green] 7 ro73 oA
Blue

[Cox (o)

4 [.m

Mlon [ monmuongmea: [Flon [ tuocBier 123 po

B

Hinh (TH) 6.6. Hop thoai Interactive Class Tool va hop thoai Class Colour Map Editing

- Ttr hop thoai Interactive Class Tool, Chon File/Save changes to file dé
lwu céc thay doi.

6.5. GOP LOP (Combine Classes)

- D€ thuc hién chirc ndng nay, ttr thanh Main Menu cua phan mém ENVI

ta vao Classification/Post Classification/Combine Classes.

- Trén man hinh xuéat hién hdp thoai Combine Classes Input File, ta chon

file két qua phan loai dang can gdp 16p va kich OK.
- Chon cac cap 16p dinh gop twong ting véi o:
+ Input Class (16p dau vao).
+ Output Class (16p dau ra).

- Chon Add Combination, kich OK va chon duong dan lvu két qua.

6.6. CHUYEN KET QUA PHAN LOAI SANG DANG VECTOR

- Ttr thanh Main Menu ctia phan mém ENVI ta chon Classification/Post
Classification/Classification to Vector hodc Vector/Classification to Vector.
Xudt hién hop thoai Raster to Vector Input Band, chon file két qua phan loai
can chuyén dinh dang rich OK. Xuat hién hop thoai Raster To Vector
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Parameters cho phép ta chon cac 16p can chuyén sang dang vector. Chon duong
dan luwu két qua va kich OK dé€ thuec hién.

- D€ xuat sang Shapefile (*.shp), tir hop thoai Available Vector List chon

File/Export Layers to Shapefile.

Select Classes to Vectorize:

Unclazsified
Tho nhuong [Red] 73 points

Thuc Vat [Green] 74 peints
Nuoc [Blug] 123 points

Number of items selected: 3

[ Select All tems l ’ Clear All tems ]

T Tl Single Layer
Output Result to @) File () Memory

Enter Output Filename [.ev{]

D:\Hung Do PLCKD Majority_evf.ev

[ File | Options

Open Vector File...

Export Layers to ROL..
Export Layers to Shapefile...
Export Layers to ArcGIS Geodatabase...

Open Layers in ENVI
Open Layers in ArcMap

Save Memory Layers to File...

Cancel

File: D:AHung De_PLCKD_Majorty_evf.evt
Size: 798,020 bytes

Records: 918 [45,520 nodes]

Proj : UTH, Zone 42N [Meters]

Datum: WGES-84

Aftributes: Yes

| Select All Layers || Deslect All Layers |

| Load Selected || Remove Selected |

Hinh (TH) 6.7. Chuyén két qua phin logi sang dang vector

- Chon duong dan d€luwu Shapefile, kich OK dé thuc hién chuyén dinh dang.

EVF Layer: ATV (Hung Do_PLCKD _Majority)

Current Qutput Directory:
DA

Enter Output Filename [.shp]

DAHung Do_PLCKD Majority_evf _shp.shp

| ok || cancel |

Hinh (TH) 6.8. Luu két qua

214



GIS VA VIENTHAM

6.7. CHONG LOP VECTOR LEN ANH (Overlay Vector File)

- Ttx cra s0 hién thi anh Image, chon Overlay/Vectors, xuat hién hop thoai

Vector Parameters, chon File/Open Vector File.

Saa il R B

1 Qi =
L R0 A
" | O #1Vector Prameters : Cursor Dussy el )
1% i S !
" 22d [ File Mode Edit Options Help
¥ Window: @) Image (7 Scroll ") Zoom off

Auvailable Vector Layers
[JRTV (Hung Do_PLCKD_Majority

Current Layer- Current Highlight l:,

Location

3 F
L
o} 1
gi 9 Apply | ((window [¥]image [¥]Scroll [¥]Zoom

Hinh (TH) 6.9. Chong 16p vector lén anh
6.8. BIEN TAP VA IN ANH (Quick Map)

- Tt ctra sO hién thi anh Image ta chon File\Quick Map\New Quick Map,
xuat hién hop thoai Quick Map Default Layout.

+ Output Paper Size (kich thudc gidy in);
+ Orientation (chiéu gidy in);

+ Map Scale (ty 1€ ban d0).
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O quickapDefat Lot [0S

Output Page Size

Width FEDL & inches
Height [RNLL| &
Crrientation M]

Map Scale 1: LY —

| OK || Eann:al|

"' T T

Hinh (TH) 6.10. Bién tdp dé'in dnh

- Xuét hién hop thoai Quick Map Image Selection cho phép ta xac dinh

gidi han khong gian cta khu vie dy dinh sé thé hién 1én ban do.

Scale 1: 50,000 = Image size 1.829 S x 2.047 — |

Spatial Subset | Full Scene

Map X0:518876.000 Y0:2357565.000
= =

Hinh (TH) 6.11. Xdc dinh gi6i han khong gian ciia khu vuc thé hién 1én ban do
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- Ta c6 thé thay d6i ty 1€ cling nhu kich thwdc ctia khung ranh gidi ¢ 6 Scale

va Image size.
- Kich OK &€ xac nhan.

- Xuat hién hop thoai Quick Map Parameters cho phép ta dua ra tiéu dé
(Main Title) va cac ghi cht bo sung:

+ Scale Bars (thudc ty 1¢);
+ Grid Lines (kiéu luéi);
+ North Arrow Type (thanh chi hudéng).

- Kich Apply dé xac nhan.

& 1 QuckMap P (= B o]

WMap Scale 1:50,000

V|
Page Size: 8.50" % 11.00° (portrait) ¥]scale Bars
Image X: 1.829" [1 to 929, 929 pixels] (|
Image : 2.047" [1 to 1040, 1040 pixels] Font oo
I Change Mapping Parameters...
\ain Tille Grid Lines. Additional Properties..
]
.
n N
[BAN DO HANH CHINH Font B # ~

Map Grid Spacing m

Font Size B2 &
Page Position Burdarl:‘
Edit Logo Files and Placements... | [0]

Lower Left Text

Geo Spacing B E m

Morth Arrow [ ] Declination Diagram

Morth &now Type »

Lower Right Text

2355000

- - 319000
Load To @ Current Display () Mew Display
| [ save Tempiate.. | [ Restore Tempate.. | SO MO
= |

Hinh (TH) 6.12. Xdc dinh tiéu dé va cdc ghi chil b6 sung

6.9. CHINH SUA HIEN THI VECTOR DATA

- Ttt thanh Main Menu cta phan mém ENVI vao File >Open Vector File
va chon file vector vira tao.

- Ctra sO Available Vector List xuat hién vdi danh sach file vector duoc
mo, chon file can m& va chon Load Selected.

- Xuadt hién hop thoai Vector Window#...:Cursor Query, chon Edit/Edit
Layer Properties.
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Edit Vector Layers
Options  Help
p Edit Layer Properties... Layer Names

View/Edit/Query Attributes... [*IRTY (Hung Do_PLCKD_Majority)

Query Attributes...

Add Attributes...

Line Attributes

Undo Last Edit

Undo All Edits CU"”I:' Style | Solid v| Thick 1 =

Pobrgon Fill |N|:|ne v|

Orien 45 & Space 0.10 &

Point Symbol [Plus v |

. 050 &~
Symbol Size " ™ |Advanc&d... |

Mode: Cursor Query | OK | | Cancel | | Preview |
Active: "RTV (Hung Do_PLCKD_Majority)'

Hinh (TH) 6.13. Chinh sira hién thi vector data

- Ta c6 thé tuy chon cac hién thi dit liéu vector trén cac ctra s6: Color (mau
sac), Style (kiéu duong), ...
6.10. CHINH SUA BANG THUQC TiNH CUA VECTOR DATA

- Tt ctra sO hién thi vector, vao Edit/View/Edit/Query Attributes... dé

xem, chinh stta bang thudc tinh ctia vector data.

W05 Vector indow #1 - Casson e [ _
File Mode Options  Help i Options

Edit Layer Properties... Class_Name Class_id Parts. Length
1 1 -

View/Edit/Query Attributes... 2 | Tho nhuong [Red] 73 points 1 4 260.00000

Query Attributes... 3 Tho nhuong [Red] 73 points 1 1 10.000000

Add Attributes... 4 Tho nhuong [Red] 73 points 1 1 30.000000

5 Tho nhuong [Red] 73 points 1 1 20.000000

Undo Last Edit [} Tho nhuong [Red] 73 points 1 1 210.00000

Undo &ll Edits 7 Tho nhuong [Red] 73 points 1 1 25.000000

8 Tho nhuong [Red] 73 points 1 1 15.000000

Save Changes Made to Layer 9 |Tho nhuong [Red] 73 points 1 1 35.000000

Tho nhucng [Red] 73 points 1 1 20.000000

Tho nhucng [Red] 73 peints 1 1 25.000000

Thoe nhuong [Red] 73 peints 1 1 10.000000

Tho nhuong [Red] 73 points. 1 1 50.000000

Tho nhuong [Red] 73 points 1 1 45.000000

Tho nhuong [Red] 73 points 1 1 50.000000

Tho nhuong [Red] 73 points 1 1 20.000000

Tho nhucng [Red] 73 points 1 1 20.000000

Tho nhuong [Red] 73 points 1 1 10.000000

Thoe nhuong [Red] 73 peints 1 1 250.00000

Tho nhuong [Red] 73 points 1 1 55.000000

Tho nhucng [Red] 73 points 1 1 110.00000

i G 5ae Tho nhucng [Red] 73 peints 1 44 7220.0000

,;\div;e S (Hun;yDu_PLCKD_r.\ajorﬂy}' 'I;hn nhunnn [Bedl 73 nninte 1 1 20 AN :

Hinh (TH) 6.14. Xem, chinh swa bang thudc tinh ciua vector data



GIS VA VIEN THAM =~ o

- T hop thoai Layer Attributes chon Options/Query Layer... dé khoi

dong truy van.

W[~ | h|eh | d |k =

-
=

slalalala|a|a]a =
Hﬂﬁmmﬂqmm&mw—x

1 Y

O Ly atrutes Hor =roix
File [Dptions
Query Layer... i Parts Length
12 2850.0000 -
Add Record Columns... 4 260.00000 [ |
Delete Record Column 1 10.000000
1 30.000000
Sort by original order 1 20.000000
Sort by selected column forward 1 210.00000
Sort by selected column reverse 1 25.000000
1 15.000000
Replace selected cells with value... 1 35.000000
Replace selected cells from ASCI file... 1 20.000000
LR it s T 1 25.000000
Tho nhuong [Red] 73 points 1 1 10.000000
Tho nhuong [Red] 73 peints 1 1 S0.000000
Tho nhuong [Red] 73 points 1 1 45.000000
Tho phuona [Redl 73 noints 1 1 |=0 000000
Tho! @ Layer Atinbute Query =<
Th
. Cluery Expression:
Tho g
TI'ID_ [Clﬂss_Narne v] [} v] String -
Tho
ol || [ start |[Anp | [Delete” Clear |
Tho

Hinh (TH) 6.15. Khéi djng truy vin

6.11. SO HOA DU LIEU VECTOR MOI VA LAM VIEC VOI BANG
THUOC TINH TRONG

- Tt thanh Main Menu ctia phan mém ENVI, chon Vector/Intelligent

Digitizer, chon file anh can sd hoéa va kich OK.

Select Input File:

File Information

File: D:\New folderHung Do
Dims: 929 x 1040 x 3 [B30Q]
Size: [Byte] 2,898,480 bytes.
File Type : ENVI Standard
Sensor Type: Unknown
Byte Order : Host (Intel)
Projection : UTM, Zone 48 North
Pixel :2.5 Meters
Datum : WGS-84
Wavelength : None
Upper Left Corner: 1795,3706
Description: Applied Mask Result
[Wed Feb 05 15:38:21 2014]

Previous

o (o)

Select By File

Hinh (TH) 6.16. Chon file anh cin sé héa

219




220

4dh  TRUGNG DAI HOC HA LONG

- Xuat hién hop thoai Vector parameters, ta c6 thé tao thém file vector mdi,

cai dit Style, Color, Thick (d6 day nét), ...

[

File Mode Edit Options Help

Window: () Image () Scroll @ Zoom (0) Off

Available Vector Layers

[*linteligent Digitizer: New Layer

Current Layer . Current Highlight I:l

Location  519122.250E, 2356043.750N
2171822 207N, 105711"3.747E

Export

Window Image Scrull Zuum

Hinh (TH) 6.17. Tao thém file vector maoi
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