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CHUONG 1. TONG QUAN VE HE THONG THONG TIN PIA LY

1.1. Téng quan vé hé thong tin dia Iy

Pia 1y (geography) dugc hinh thanh ti hai khai ni€m: trai dat (geo-earth) va ti€n trinh mo
ta (graphy). NhU vay, dia Iy dugc xem nhU ti€n trinh mo ta trai dat. Khi mo ta trdi dat, cac nha
dia 1y luon dé cap dén quan hé khong gian. Chia khéa cla nghién clu cic quan hé khong gian 1a
ban d6. Theo Hiép h6i Ban d6 Qulc té thi ban do 1a bi€u dién bang d6 hoa tdp cic dac trung
trUu tUgng va cdc quan hé khong gian trén bé mat trdi dat. N6i mOt cich khic ban d6 1a qua trinh
chuy€n d6i tUr thong tin bé mat trdi dat sang ban do gidy.

Hé thOng thong tin 13 tap cac tién x( 1y At 1iéu thd d€ sdn sinh ra céc thong tin c6 ich
cho cong tic 1&p quyét dinh. Chiing bao gbm céc thao tic dan chiing ta di ti 1&p k€ hoach quan
sat va thu thap dit liéu t6i Iuu tr(r va phan tich d{ liéu, tGi st dung céc thong tin suy dién trong
viéc 1ap quyét dinh. Theo quan ni€m nay thi ban do ciing 12 mOt loai hé thong tin. Ban d0 1a tap
hop cdc dit liéu, cic thong tin suy dién tUr né dugc st dung vao cong viéc 1ap quyét dinh. Hé
thong tin dia 1y 12 hé thong tin dugc thi€t k€ d€ 1am viéc véi d{t liéu quy chi€u khong gian hay
t0a dd dia ly. Khai niém hé thong tin dia Iy dugc hinh thanh tU ba khai ni€ém: dia ly, thong tin va
hé th6ng dudc viét tat 1a GIS. Y nghia cla ching dugc dién gidi nhu sau:

Geographic Information System (MY).

Geographical Information System (Anh, Uc, Canada).

Geographic Information Science (nghién cUtu ly thuy€t va quan ni€m cUa hé thong tin dia
ly vé cdc cong nghé thong tin dia 1y).

Geographic Information Studies (nghién cUu vé& ng(r cdnh xa hQi cla thong tin).

Khéi ni€m “dia Iy** dugc s dung tai day vi GIS trudc hét lién quan dén cic ddc trung
dia Iy hay khong gian. Cdc ddc trung niy dugc anh xa hay lién quan dén cic doi tugng khong
gian. Ching c6 th€ 1a cac dOi tugng vat 1y, vin héa hay kinh t€ trong tU nhién. Cdc ddc trung trén
ban d0 1a bi€u dién anh cUa cdc d6i tugng khong gian trong thé gidi thuc. Bi€u tuong, mau va
ki€u dudng dugc st dung d€ thé hién cdc ddc trung khong gian khéc nhau trén ban do 2D.

Khai ni€m “thong tin” dé cap dén khoi d{r liéu khdng 16 do GIS quan ly. Cic dbi tuong
th€ gidi thuc déu cé tap riéng cac dir li€u chit-sO thudc tinh hay ddc tinh (con goi 1a dit liéu phi
hinh hoc, dit li€u thOng k&) va cdc thong tin vi tri cdn cho 1uu trlt, quan 1y cdc dac trung khong
gian.

Khai niém “hé thOng” dé cép dén cich ti€p can hé thOng cla GIS. MOi truGng hé
th&ng GIS dugc chia nho thanh cic médun d€ dé hi€u, dé qudn 1y nhung chiing dugc tich hgp
thanh hé thOng thOng nhat, toan ven. Cong nghé thong tin di trd thanh quan trong, can thi€t cho
tiém can nay va hau hét cic hé thOng thong tin déu dugc xay dung trén cd s& may tinh.

Khdi ni€m “cong nghé thong tin dia Iy~ (geographic information technology) 1a cong nghé
thu thap va x( Iy thong tin dia 1y. Ching bao gdm ba loai c¢O bdn sau:
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Hé thOng dinh vi toan cau (global postioning system-GPS): do dac vi trf trén mat
dat dua trén co s@ hé thOng cic vé tinh.
Vién thim (remote sensing): s& dung vé€ tinh d€ thu thap thong tin vé tri dat.
Hé thong tin dia ly (GIS).

12. GISlag

Thong tin dia Iy bao gOm d{f li€u vé bé mat trai dat va cac dién gidi dit liéu d€ con
ngUdi dé hi€u. Nhin chung thi thong tin dia ly dugc thu thap tU ban d6 hay dugc thu thap théng
qua do dac, vién tham, di€u tra, phan tich hay md phdng. Thong tin dia Iy bao ham hai loai d{r
liéu: khong gian va phi khong gian.

1.2.1. Pinh nghia GIS

Hién nay c6 rat nhi€u dinh nghia vé& GIS, nhung déu c6 di€m giOng nhau nhu: bao ham
khai niém d{t liéu khong gian, phan biét gilra hé thong tin quan 1y va GIS. So v&i ban do thi GIS
6 10i thé 1a 1uu trlr dir 1iéu va bi€u dién chiing 13 hai cong vi€c tich biét nhau. Do vay GIS cho
khd ning quan sat tU cic géc d0 khac nhau trén cuing tap d{f liéu. Sau diy 12 mOt sO dinh nghia
GIS hay st dung:

Pinh nghia cla du an The Geographer’s Craft, khoa dia ly, truong dai hoc Texas

GIS 1a CSDL s6 chuyén dung trong d6 hé truc tao d6 khong gian 12 phuong ti€n tham
chi€u chinh. GIS bao gbm céc cong cy d€ thuc hién cdc cong viéc sau day:

Nhap d{t liéu tUr ban d6 gidy, dnh vé tinh, Anh mdy bay, s6 li€u di€u tra va cic

ngudn khic.

Luu trlt d(r 1iéu, khai thac, truy van CSDL.

Bié€n dGi d(r liéu, phan tich, md hinh héa, bao gbm céc dit liéu thOng ké va dit liéu

khong gian.

Lap bdo cdo, bao gOm cdc ban db chuyén dé, cic bang bi€u, bi€u db va k€ hoach.

TU dinh nghia trén ta thdy 1o ba van dé sau cla GIS. Th{ nhéat, GIS c6 quan hé vdi Ung

dung CSDL, toan b0 thong tin trong GIS déu lién k&t vGi tham chi€u khong gian, CSDL GIS s
dung tham chi€u khong gian nhu phuong ti€n chinh d€ luu tr{r va xAm nhdp thong tin. Th( hai,
GIS 1a cong nghé tich hop, hé GIS day dU c6 cic kha ning phan tich bao gOm phén tich dnh may
bay, dnh v€ tinh hay tao 1ap mo hinh thOng k&, vé& bdn db... Culi ciing, GIS dugc khong chi xem
nhU ti€n trinh phan cUng, phan mém rdi rac ma con dugc st dung vao trg gidp quyét dinh.

Pinh nghia cla David Cowen, My

GIS 1a hé thOng phan clng, phan mém va céc thl tuc dugc thi€t k€ d€ thu thap, quan
ly, xU 1y, phan tich, mo6 hinh héa va hi€n thi cdc d{ li€u qui chi€u khong gian d€ gidi quyét cic
van dé quan ly va 1ap k€ hoach phuc tap.

DO phlc tap cla thé gidi thuc 1a khong gidi han, song con ngudi ludn mong luu trif,
quan ly cac dt liéu vé thé gidi thuc th€ nén phdi c6 CSDL 16n v6 han d€ luu tr(f thdng tin chinh
xé4c vé chiing. Do vay, d€ Iuu trlt dugc dit liéu khong gian cUa thé€ gidi thuc va mdy tinh thi phdi
gidm sO lugng dif liéu dén mlc c6 th€ quan 1y dugc bang ti€n trinh don gidn héa hay trifu
tugng héa. Trlru tugng 1a don gidn mdt cdch thong minh, trifu tUong cho ta tOng quit héa va y
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tudng héa van dé dang xem xét, loai bd céc chi ti€t du' thUra ma chi tap trung vao cic di€ém
chinh, c0 ban. Cic dac trung dai 1y phdi dugc bi€u dién bdi cc thanh phan rdi rac hay cic dbi
tuong d€ 1uu vao CSDL mady tinh.

GIS Trltu tUQgng
Phn S héa  Ther
mem |+ | csD &
cobng cu L

Thé gidi thuc

A

Nguoi st dung
Két qud
Hinh 1.1: Hé théng tin dia ly

Y nghia chU y&u cUa tin hoc héa thong tin dia 1y 12 kha ning tich hgp cic kiu va ngubn
d{r liéu khéac biét. Muc tiéu cla GIS 1a cung cap cdu tric mOt cidch hé thOng d€ quan 1y céc
thong tin dia Iy khdc nhau va phlc tap, ddng thdi cung c8p cic cong cU, cic thao tac hién thi, truy
van, mo6 phong... C4i GIS cung cdp 1a cach thc suy nghi m&i vé khong gian. Phan tich khong
gian khong chi 1a truy cdp ma con cho phép khai thic cic quan hé va ti€n trinh bi€n dbi cla
ching. GIS Iuu tr(f thong tin thé gidi thuc thanh céc tang ban dO chuyén dé ma ching c6 kha
ning lién két dia 1y véi nhau.

1.2.2. Coso dirliéu GIS
CSDL GIS 12 mOt nhém xac dinh cdc d{t li€u trong mOt cau tric cla mOt phan mém qudn
ly CSDL, dé la tap hgp cUa cac d{t liéu khong gian va phi khdng gian.
- DU liéu khong gian: 13 nhitng md ta sO cUa hinh anh ban d06, chiing bao gbm tao do,
quy ludt va cdc ky hiéu diing d€ sac dinh mOt hinh anh cu thé trén ban do.
- Dir liéu phi khong gian (dit li€u thudc tinh): dién td dac tinh, s6 lugng, moi quan hé

cUa cdc hinh dnh ban do vi vi tri dia 1y cUa chiing.

DU liéu khong gian | DU phi li€u khong gian
Dang thong tin
Di€m, dudng, viing, ghi chu. ThuQc tinh, tham khdo dia 1y, chi s6 dia
1y, cdc quan hé khong gian.
Luu trir dang
Toa d0, ky hiéu, cham di€m, quy ludt hién | Chit s0, ky tu...

thi.

Vi du tai thanh ph® Hai Phong. Chiing ta c6 thé tich ban d0 ra thanh cdc tAng nhu trong
hinh vé dudi day:

Tang bién hanh chl'nh/




Tang khach hang

Tang duGng qulc 10

Tang nha &

Hinhl.2: Tang ban dé

1.3. Cac linh vuc khoa hoc cong nghé lién quan t0i GIS
GIS dugc xay dung dua trén céc tri thlic cla nhi€u nganh khoa hoc khac nhau d€ tao ra
mOt nganh khoa hQc mdi. Trong do:

Nganh dia 1y: 1a nganh lién quan mat thiét t&i van dé hi€u th€ giGi va vi trf cla
con ngUQi trong thé gidi, cung cap cic kY thudt phan tich khong gian.

Nganh ban d0: ban d0 chinh 1a d{t li€u dau vao cla GIS dOng thdi ciing 12 khudn
mau quan trong nhat cUa dau ra GIS.

Cong nghé vién thim, dnh mdy bay: dnh vién thim va dnh mdy bay 12 nguOn dit
liéu quan trong cUa GIS. Vién thim bao gOm ca ki thudt thu thap va x(r ly d{f liéu
mOi vi trf trén dia cdu v&i gid ré, dnh mdy bay va kY thudt do chinh xac cUa chiing
12 nguOn d{ liéu chinh x4c vé d0 cao bé mat trdi dat s& dung lam dau vao cla
GIS.

Ban d6 dia hinh: cung cap dr li€u c6 chat lugng cao v€ vi tri cla ranh gidi dat
dai, nha cUa...

Nganh do dac, thOng ké&: cung cap céc vi tri can quan ly va cdc phudng phdp phin
tich d{r 1liéu GIS. Nganh thOng ké dac biét quan trong trong viéc hi€u cic 16i hodc
tinh khong chac chan trong d{f liéu GIS.

Khoa hQc tinh todn: tu' dOng thi€t k€ bang mdy tinh cung cap cic kY thudt nhap,
hié€n thi, bi€u dién d{ liéu. M4y tinh hoat ddng nhu mOt chuyén gia trong viéc
thi€t k€ ban d6, phit sinh cdc ddc trung ban do.

Todn hOc: cic nganh nhu hinh hoc, d0 thi dugc s dung trong thi€t k& va phan
tich d(r 1i€u khong gian.

1.4. Cac linh vuc Ung dung GIS

Cong nghé GIS ngay cang dudc sU dung rOng rii. GIS c6 khd ning st dung d{r liéu
khong gian va phi khong gian tU cdc ngudn khac nhau khi thuc hién phan tich khong gian d€ trd
10i cdc cau hdi cUa ngudi dung nhu:

C6 cdi gi ...? Nhan dién: nhan biét tén hay cic thong tin khac cla dbi tuong nao
dé6 trén ban do.

... @ dau? Vi trf: chi ra mOt hodc nhi€u vi trf thda man yéu cdu ngudi ding.

Cdi gi thay dOi tUr...? Xu thé: cau hoi lién quan truc ti€p dén cic d{F liéu khong
gian tam thOi, vi du nhu ciu hdi lién quan t&i phat tri€n thanh pho s dua ra cic
viing qui hoach chinh trén ban do GIS.
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Pudng di nao tOt nhat tU... dén...? Tim dudng di tOi Uu: dua trén cO sG mang
1udi cla dudng di cho bi€t dudng di nao 1a ré nhat, ngdn nhat... m& rdng ra 1a
dudng di qua mOt hé thOng diém.
Gilta... va ... ¢6 quan hé gi? Mau: cau hdi nay khac phlc tap tac dOng trén nhiéu
tap dt liéu nhu quan hé gilta vi tri nha may va dia phuong, khi hau va ving san
Xudt...
Cii gi xay ra n€u...? Mb hinh: day la cau hdi lién quan dén céc hoat dOng 1ap ké
hoach va du 4n nhu khi ning cdp hé thOng giao thong tai HAi Phong thi dnh
hudng thé nao téi mang 1Udi cung cap dién, di€n thoai, nudc, dan cu...
Dudi day 1a mot vai Ung dung chl yé€u cla GIS trong thuc té:
Quan Iy va 1ap k& hoach mang 1udi dudng phO: bao gdm céc chlfc ning tim ki€m
dia chi, tim vi trf khi biét dia chi duOng ph0; di€u khi€n dudng di, 1ap k€ hoach
1uu thdng xe cd; phan tich vi tri, chon dia di€m xay dung cic cong trinh cong cOng;
1ap k€ hoach phit trién dudng giao thong.
Gidm sét tai nguyén thién nhién, mdi truOng: bao gbm chlc ning quan 1y tai
nguyén, phan tich tdc dOng moi truOng...
Quan ly dat dai: 1ap k€ hoach cling, mién sU dung dat; quan 1y tudi tiéu...
Quan ly va 1ap cdc dich vu cong cOng: bao gbm cic chlc ning tim dia di€m cho
cdc cong trinh ngdm; quan 1y, bdo dudng cong trinh...
Phan tich tGng di€u tra dan sO, 1ap ban d0 cic dich vu y t&, buu di€n va cic dich
vU cong cOng khdc...

1.5. Céc thanh t0 clia hé théng thong tin dia 1y
Hé thdng GIS bao gdm  nim thanh t& chinh: con ngUdi, phuOng phép, cong cU phan
cUng, phan mém va dit liéu.

1.5.1. Con nguoi
Con ngU0i & day 1a cic chuyén vién tin hoc, chuyén gia GIS, thao tdc vién GIS, phat tri€n
Ung dung GIS bao gOm:

Ngu0i st dung hé thOng: 12 nhitng ngudi st dung GIS d€ gidi quyét cic van dé
khong gian. Nhiém vu chl y€u cla ho 12 sO héa ban do, ki€m tra 16i, soan thdo,
phan tich cac d{t liéu tho va dua ra cdc gidi phap cudi ciing d€ truy van dit liéu dia
ly. Nhitng ngudi nay phdi thudng xuyén dugc dao tao lai do GIS thay ddi lién tuc
va yéu cau mdi cla kY thudt phén tich.

Thao téc vién hé thOng: c6 trach nhi€m van hanh hé thOng hang ngay dé€ ngudi st
dung hé thOng 1am viéc hiéu qua. Cong vi€c cla ho 1a s(ra chita khi chuong trinh
bi tac nghén hay 1 cong vi€c trg gitip nhan vién thuc hién cdc phan tich c6 db
phUc tap cao. HO con lam viéc nhu quan tri hé thOng, quan tri CSDL, an toan,
toan ven CSDL tranh hu hdng, mat mat dit 1iéu.

Nha cung cap GIS: cung cdp cdc phdn mém, cap nhat phan mém, phuong phip
nang cap cho hé thOng.

Nha cung cap dit liéu: 14 cdc cO quan nha nudc hay tU nhan cung cdp céc d{r liéu
sCta dGi tU nha nudc.
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Ngudi phét trién Ung dung: 13 nhitng 1ap trinh vién, ho xdy dung giao dién
ngUdi diing, gidm khé khiin céc thao tdc cy thé trén hé thdng GIS...
Chuyén vién phén tich hé thOng GIS: 12 nhém ngUdi chuyén nghién cUu thi€t ké
hé thdng, dugc dao tao chuyén nghi€p cé trach nhiém xic dinh cic muc tiéu cla
hé GIS trong cO quan, hi€u chinh hé thOng, dé xudt ky thudt phan tich ding dan...

1.5.2. Ditliéu
D{r liéu théng ké gan theo cic hién tugng tu nhién véi nhitng mlc d6 chinh xdc khac
nhau. Hé thOng thudc do cla chiing bao gdm céc bién tén, sO th( tu, khodng va ti 1€. Trong dé:

Bié€n tén: nhiing bi€n chi c6 tén, khdng theo mOt trat tU nao cd, vi du nhu céc loai
dat (cong vién, viing dan cU, dat cong nghiép...) , loai cdy trOng (ngd, khoai, san)...
Bi€n th( tu 13 danh sdch cdc 18p rOi rac nhung cé trat tu nhu trinh d6 hoc van
(ti€u hoc, trung hoc, dai hoc, sau dai hoc), d0 16n (nho, trung binh, 16n)... cic gid
tri  diy chi 12 phdn 4nh mdt cich tuong dOi khong chinh x4c s& 1ugng vi vay
khong thé thuc hién cédc phép tinh todn dugc.

Bién khodng ciing c6 trinh tu tU nhién nhung khodng cich cla ching c6é y nghia
nhu nhiét dd, dién tich.

Bién ty 1& c6 cling dac tinh nhu bi€n khodng nhung chiing c6 gid tri O tu nhién hay
di€m bat ddu nhu lugng mua, dan sO.

Ngoai bOn loai d{t li€u trén GIS con phan chia dt li€u thanh hai 1&p khic nhau 12 khong
gian va phi khong gian.Vi du nhu nha hit 16n Hai Phong, gia tri cap kinh d0, vi d0 1a d{ liéu
khong gian dang don gidn nhat va céc thong tin khac nhu khoi lugng khi 1uu thdng, két cdu
thép... 1a d(r liéu thubc tinh hay phi khong gian. MOi hé GIS déu c6 két ndi gilra hai loai d{t liéu
nay.

Hé GIS can phai hi€u dugc dit liéu trong cic khuén mau khic nhau khong chi riéng
khudn dif liéu triéng cla hé thAng. Vi du nhu dudng bién ban do c6 thé trong khudn mau tép
DXF cUa AutoCad hay BNA cUa AtlasGis. Thong thuOng, GIS hi€u ngay khudn mau DXF ma
khong can stfa d6i dOng thoi GIS phai hi€u ngay khuén mau DBF cla cic thubc tinh dugc 1uu
tr(t kém theo. Phan mé&m GIS ly tudng doc dugc cic dif liéu raster (DEN, GIFF, TIFF, JPEG,
EPS) va khudn mau vecto (TIGER, HPGL, DXF, DLG, Postscript) mOt s6 phan mém GIS chi cé
chUc ning nhdp dit liéu vio cic cdu tric dit 1iéu don gidn nhu cdu triic thuc thé, cau tric td po.
VGi d{t liéu ba chi€u, phan 16n phan mém GIS trg gitip 1Udi tam gidc khong déu (TIN), mbt s&
khdc trQ gitip cdu tric raster trén cO s& 1uGi bao vy va ciy t( phan, sO con 1ai xdy dung mot
khuon mau riéng cho minh tily vao nha sdn xudt phdm mém nhung thuOng 1a theo khuén mau
chudn qulc gia, quic t€ nhu SDTS (Spatial Data Transfer Santard) hay DIGEST.

1.5.3. Phan mém

M6t hé thOng GIS bao gdm nhi€u mddun phan mém. Khd ning 1uu trlt, quan ly dir
liéu khong gian bang hé quan tri CSDL dia 1y 1a khia canh quan trong nhat cla GIS. MOt phan
mém xU 1y GIS tOt phdi cung cap cho ngudi st dung céc cong cU qudn ly, phan tich khdng gian
dé dang, chinh xdc.



Quan tri
CSDL dia
ly

Hinh 1.5$Phan mém GIS

1.5.4. Phan culng
GIS doi hoi cic thi€t bi ngoai vi dac bi€t nhu ban sO héa, may v&, mdy quét dnh vao/ra.
Céc thi€t bi c¢6 thé dugc ndi v&i nhau thong quan thi€t b truy€n tin hay mang cuc bo.

1.5.5. Giao dién nguoi dung
Giao dién d6 hoa cho phép ngudi ding dé dang thuc hién céc theo tic dia 1y va cic thao
tdc khdc nhu truy nhap CSDL, lam béo c4o...

1.6. Chuc niing cla hé thdng théng tin dia ly

Céc chUc niing cUa GIS c6 thé€ chia lam nim loai nhu sau:

Thu thap dt liéu,

X0 1y 50 bd dt liéu.

Luu tr(f va tuy nhap d{ liéu.

Tim ki€m va phan tich khong gian

Hién thi d6 hoa va tuong tac.

SUc manh cUa hé thOng GIS khic nhau 1a khdc nhau, kY thudt xay dung cc chlc ning

trén ciing rat khac nhau. Hinh 1.4 mo t3 quan hé gilta cdc nhém chlc ning va cich bi€u dién
thong tin khac nhau cUa GIS.
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Hién tuong | Taili€u, ban
quan sat do gidy

Thu thap
dit liéu

Thiét
bi hién

o
c
D)
[

—
j=n
(@)

X ly so Hi€n thi
bo dir va tuong
thac lien tho [ tac

D{r liéu ¢6
cau tric

A 4

Tim ki€m
va phan

’

Dién ¢idi /

Hinh 1.4: Cdc nhém chirc ning cUa GIS

1.6.1. Thu thap dirliéu

Thu thép d{r liéu 12 qué trinh thu nhan di¥ liéu theo khudn mau dp dung dudc cho GIS.
MUc d6 don gidn nhat cUa thu thap dir liéu 1 chuyén d6i khudon mau dit liéu cé san tir bén
ngoai. Tong truOng hop nay GIS phdi c6 médun chuong trinh hi€u dugc céc khudn mau dit liéu
chudn nhu DLG, DXF hay céc d{t liéu dau ra clia GIS nhu Mapinfor, Arc Info, MapObject... GIS
con phdi c6 khd ning nhép cdc anh ban d6 trong khudén mau GIFF, JPEG... Trén thuc t€ nhi€u ki
thudt trac dac dugc dp dung d€ thu thap d{t liéu nhu qua vé tinh, mdy bay, sO héa nhling ban
do gidy...

Phan 16n d{t liéu khong gian 1a cdc ban d6 gidy, GIS phdi sO héa chiing mGi st dung
dugc, trinh tu' sO héa bao gbm:

M3 héa dit liéu: 1a ti€n trinh gan thudc tinh cla ddc trung vao toan b0 doi tugng
hinh hQc trén ban d0, chiing c6 thé 1a di€m, duGng, viing... cong viéc nay thudng
dugc thuc hién qua nhap ban phim.

Ki€m ching va s(ra 10 1a so sdnh hinh vé& tUr dit 1iéu s6 héa vGi tai liéu nguln.
Phdi ddm bdo moi ddc trung trén ban d6 dugc sO héa v&i dd chinh x4c can thiét.
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Nhin chung cong viéc thu thdp dit li€u 12 nhiém vu khé khin va ndng né nhat trong
qud tinh xay dung mOt Ung dung GIS.

1.62. XG 1y dit liéu thé
Hai khia canh chinh cUa xUr 1y d{t li€u thd bao gOm:

Phit sinh d{F li€u c6 cau tric topd.
Vi d{t 1iéu dnh vé tinh thi phai phan 18p cdc dac trung trong dnh thanh c4c hién
tugng quan tam.

Mo hinh quan ni€ém cUa thong tin khong gian bao gdm md hinh huéng ddi tugng, mang
va bé mat. Qua trinh phan tich trén cO s& khic nhau doi hoi df liéu phdi dugc bi€u dién va to
chUc cho phit hgp. Pi€u nay doi hdi khong chi chlc ning toa 1dp md hinh d{f liéu vectd c6 cau
triic topd va md hinh d{r liéu raster, ma con c6 kha ning thay d6i cich bi€u dién, thay d6i phan
16p va sG d6 mau, 1am don gidn hdo hay tOng quat héa d{f liéu, bi€n dbi gilra hé thOng truc toa
d0 khéc nhau va bi€n dGi cdc phép chi€u ban do.

MOt sO cong cU phan tich cUa GIS phu thuOc chdt ché vao mo hinh d{ liéu raster, do
vay né doi hdi qua trinh bi€n d6i md hinh d{F li€u vectO sang raster, hay raster héa. Bi€n dGi tU
raster sang mo hinh vectO, hay vectO héa, ddc biét can thi€t khi tu dOng quét anh. Raster héa 12
ti€n trinh chia dudng hay cuing thanh cic t€ bao. Ngugc 1ai, vectd héa la tap hop céc t€ bao
(pixel) 1ai thanh duGng hay viing. Khi so sanh d{f li€u tU cac ngubn khic nhau, van dé chung ndy
sinh 14 s dung hai hay nhi€u phan 16p hay sG d6 ma héa cho cling hi€én tugng. PE nhan ra cic
khia canh khéic nhau cUa hién tugng vGi dit li€u c6 mUc dd chi ti€t khdc nhau, can phdi c6 ti€n
trinh xap xi héa hay don gidn héa d€ bi€n dGi vé cung mOt so d6. MOt van dé nlra ndy sinh khi
tich hgp dit li€u ban d6 1a hé thOng toa dd cUa ching dugc do vé trén cO s3 nhi€u phép chi€u
ban d6 khic nhau. Cdc d{F liéu khong thé tich hgp trén ciing ban d6 néu khong bi€n d6i ching
v€ cling hé truc toa dd nén phai dua ching cling v€ mOt hé tao do dia ly.

1.6.3. Luu tr@ va truy cap dir liéu

ChUc ning Iuu trlt d(t li€u trong GIS lién quan dén tao 1ap CSDL khong gian. NOi dung
cla CSDL nay c6 th€ t6 hop dif liéu vecto va/hodc, dit liéu raster, df liéu thudc tinh d€ nhén
danh hién tugng tham chi€u khong gian. Thong thuOng d{ li€u thuOc tinh cla GIS trén cO s3 dOi
tugng dudgc Iuu trong bang, chiing chifa chi danh duy nhat, tuong Ung v&i ddi tugng khong gian,
kém theo rat nhiéu muc d liéu thubc tinh khac nhau. Chi danh doi tugng khong gian duy nhat
dugc dung d€ lién két gilra d{t liéu thubc tinh va d{t 1iéu khong gian tuong Ung. Po6i khi muc d{r
liéu trong bang thuQc tinh bao gOm cd gid tri khdng gian nhu d0 dai dudng, dién tich ving ma
chiing da duoc d&n xust tlr bidu dién d{t 1iéu hinh hoc. Vi du dudi day 1a vé dit liéu dat:

vé ID S6 hiéu | Chu dat | ThGi gian
P3 Pl 123 Thanh 1982
P2 523 Pat 1988
> P3 642 Nghia 1953
DR

d(r liéu phi khong gian
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ID Toa d6 doan thang

P1 (x1,yl) (x2, y2); (x2,y2) (x5, y5)
P2

P3

d(r liéu hinh hoc (khéong gian)
Hinh 1.5: Lién két dir liéu khong gian va phi khong gian

Trong mo hinh d{r li€u raster thi cic t€p thuQc tinh thong thuOng ch(a d{t liéu lién quan
tGi hién tugng tU nhién thay cho doi tuong rdi rac. Vi€c Iuta chon mé hinh raster hay vectd dé€ t0
chlrc dit liéu khong gian dugc thuc hién khi thu thap dF liéu vi mOi md hinh tudng Ung vdi céch
ti€p cdn, mo ta thong tin khic nhau. Tuy nhién rat nhi€u CSDL cUa GIS cho khd ning quan tri
cd hai md hinh khong gian néi trén, khi xdy dung CSDL khong gian thi can thi€t phai lién két
bang d{f li€u lién quan d€n hi€n tugng tuU nhién tuong Ung.

Cong nghé CSDL truyén thOng khong thich hgp d€ quan 1y d{ liéu dia 1y. MOt s hé
thOng GIS xdy dung CSDL dua trén tG hgp cdc md hinh:

M0 hinh quan hé quan ly thuQc tinh phi hinh hoc.
Ludgc d6 chuyén dung, phi quan hé d€ Iuu trr, x(r 1y dit 1iéu khong gian.
MOt sO khéc 10i dung cac phugng tién cla luge d6 luu trlr CSDL quan hé d€ quan ly cd
hai 1ai d{t 1i€u: hinh hoc va phi hinh hoc song tudng d6i khé khin, phifc tap.

Phuong tién truy nhap trong CSDL GIS cén bao gbm cé phuong tién c6 san clla CSDL
quan hé chudn d€ truy van tGi mot thudc tinh cUa doi tuong ndo d6, thong tin cla dOi tugng
trong khodng nao dé... Pac biét trong CSDL GIS 1a kha niing xac dinh d{ liéu theo vi tri va theo
cdc quan ni€ém khong gian, dy 12 nén tang qua trinh xAm nhdp CSDI cla hé GIS.

1.6.4. Tim ki€m va phan tich khong gian

Day 1a chlc ning déng vai tro rat quan trong trong GIS. N6 tao nén slic manh thuc su
cUa GIS so véi cdc phudng phdp khdc. Tim ki€m va phan tich d{f li€u khong gian gitip tim ra
nhiing d6i tugng d6 hoa theo céc di€u kién dat ra hay hd trg viéc ra quyét dinh cla ngudi ding
GIS. C6 rat nhi€u cdc phuong phap tim ki€m va phan tich d{t li€u khong gian, cidc phuong phap
khac nhau thuGng tao ra cic Ung dung GIS khdc nhau. Sau diy 12 mOt s6 phudng phip dugc
dung ph6 bi€n nhat:

Tim ki€m dit li€u trong ving khong gian (Buffer)

Buffer dugc st dung trong viéc x4c dinh cic dbi tugng xung quanh mot hay nhi€u cic
di€m mOc. Qu4 trinh thuc hién bao gdm viéc tao ra mOt ving dém quanh cic di€m mOc d6 va
sau d6 xdc dinh cdc d6i tugng cin cU vao vi trf cUa ching so v&i viing dém nay. MOt bai todn rat
di€n hinh cho phuong phap Buffer nay 1a bai todn vé “Nha mdy hod chat va cic bénh vién”. Muc
dich cUa bai toan 1a x4c dinh cdc vi tri thudn tién nhat trén ban do cho viéc di dJi cic bénh vién
trong truOng hgp nha may hoa chat gdp su cO. Cac nha mdy hod chat va bénh vién dugc bi€u
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dién trén ban d6 bang cic dbi tugng di€m. MOi nha mdy bao gdm cic thong tin chi ti€t vé
loai hod chat sdn xudt va mUc dO phat tdn chat d&c ra moi trudng trong cic di€u kién thoi tiét
khéc nhau. Khi ¢6 su c¢O, viing nguy hi€m can di doi s& dugc th€ hién trén ban do. TU dé, ching
ta c¢6 th€ bi€t dugc nén chuy€n bénh vién dén viing nao 14 an toan va thudn tién nhat.

Tim ki€m theo dia chi (Geocoding)

MOt d6i tugng trén ban d6 bao gid ciing dugc bi€u dién bang mOt ki€u dit 1iéu d6 hoa.
Phan d6 hoa nay c¢6 thé thu dugc bang céch s6 hod hay quét anh ban d6. Tuy nhién, khi ta di cé
ban d6 (ban db sO), ching ta ciing c6 th€ xdc dinh dugc phan d6 hoa bi€u dién doi tugng hay 1a
vi trf, hinh dang clUa dOi tuong thong qua cac dit li€u md td vi tri cla né vi du: sO nha, tén
dulng, tén quan...

Geocoding (hay address matching) 12 mOt ti€n trinh nham xdc dinh cic d6i tugng trén cO
sO md ta vi trf cla ching. Pay 1a mOt kY thudt rat nGi ti€ng, c6 mat trong rat nhi€u Ung dung
cUa GIS. Ngudi ta g0i mOt geocoding service 1a qud trinh chuy€n d8i toan bd mo ta thulc tinh
vé vi trf sang mo ta khong gian. DE tim dugc vi trf thong qua dia chi, geocoding service phdi tham
chi€u dén it nhat mOt ngudn dit li€u bao gbm cd thong tin vé dia chi (thubc tinh) va thong tin
khong gian (vi trf, hinh dang). DU li€u nay dugc goi la dit 1iéu tham chi€u. C4c geocoding
service c6 thé thao tdc trén nhi€u ki€u d{f liéu tham chi€u khdc nhau.

Sau khi di geocoding d{f li€u tham chi€u (tUc 14 4nh xa md ta thudc tinh vio mo ta khong
gian) ta ¢6 th€ nhap dia chi cla d6i tugng can tim. Quy trinh xU 1y trdi qua cdc budc sau:

Chudn hod gi4 tri dia chi vtra nhap vao bang cich tich né thanh cic thanh phan dia
chi nho.
Geocoding service sau d6 s tim trong nguOn dit li€u tham chi€u d€ x4c dinh cic
d0i tugng c6 cac thanh phan dia chi tuong Ung vGi dt li€u nhdp vao.
Tap két qud trd vé sé& dugc gan cic trong sO (di€m) d€ tim ra két qua gan ding
nhat.
Geocoding service s€& danh ddu d0i tugng vira dugc tim thdy trén ban d0 bdng
mOt doi tugng do hoa.

Phan tich mang (Networks)

Networks 12 k¥ thuat dugc Ung dung rat rOng rii trong giao thong, phan phdi hang hod va
dich vu, van chuyén nudc hay xing dau trong cic duOng Ong dai... Trong GIS, networks dugc
m6 hinh dudi dang cic d6 thi mOt chi€u hay mang hinh hoc. Mang hinh hoc nay bao gdm cic
d0i tuong dang dugc hié€n thi trén ban d6, mbi d6i tugng déng vai trd 1a canh hodc niit trong
mang.

Trong GIS d€ thi€t 1ap nén moi quan hé gila niit - canh va canh - canh ta can tao cic
t6pd cho co s3 d{f li€u. Topd dugc hi€u 12 mOi quan gilta cic d6i tugng trong bang d{r liéu.
Quan hé tdp6 gilta cic ddi tugng gan giOng quan hé relationship gilta cc bang. Chiing ta ¢6 hai
ki€u ludt lién két 1a niit - canh va canh - canh. Nit - canh 1a ludt lién két dugc thiét 1ap gilta
mOt niit cUa d6i tugng A véi mOt canh cla doi tuong B. Canh - canh 1a ludt lién két gilra mOt
canh cla d6i tugng A va mOt canh cla d6i tuong B qua mOt tap céc nit. Khi di tao tdopd va xdc
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1ap ludt lien k€t, mOt mang 16gic da dugc hinh thanh. Lic nay ta c6 th€ ap dung cdc thudt todn
vé mang d€ gidi quyét c4c bai todn dat ra.

Ph( chiim hay chéng ban dé (Overlay)

Overlay 12 qua trinh chOng khit hai 16p d{t li€u ban d6 v&i nhau d€ tao ra mOt 1&6p ban do
m&i. Pay 1a k¥ thudt khé nhat va ciing 12 manh nhat cla GIS. Overlay cho phép ta tich hop d{r
liéu ban do tir hai ngudn d{F liéu khac nhau. Di€u nay tuong tU nhu viéc nhan hai ma trén dé
tao ra mOt ma trdn mai, truy van hai bang cd s& d{F liéu d€ tao ra bang mdi, vGi overlay 1a gbp
hai 18p trén ban d6 d€ tao ra ban d6 mdi. Overlay thuc hién di€u nay bang cich két hgp thong
tin mOt 13p nay voi mOt 18p khéc d€ 18y ra d{f liéu thubc tinh tir mOt trong hai 16p. Ngudi ta chia
overlay thanh ba dang phéan tich khac nhau:

Point-in-polygon: chOng khit hai 18p point va polygon, dau ra 1 18p point
Line-in-polygon: chdng khit hai 18p line va polygon, dau ra 1a 18p line.
Polygon-in-polygon: chOng khit hai 1&p polygon va polygon, dau ra 1a 18p polygon.

Hai 18p dua viao overlay phdi c6 su thOng nhdt vGi nhau. ThOng nhat vé hé quy chiéu,
thOng nhat vé ty 1€, c6 dugc di€u kién nay ta mdi ti€n hanh overlay dugc. Qué trinh overlay
thudng dugc ti€n hanh qua 2 budc: Xéc dinh toa dd céc giao di€m va ti€n hanh chOng khit hai
18p ban do tai giao di€m nay va két hgp d{t liéu khong gian, thubc tinh cUa hai 18p ban do. Cic
phép toan overlay bao gdm: phép hgp (Union), phép giao (Intersect) va phép dOng nhat (Identity).

Phan tich bién (Boundary)

Phan tich duOng bién cUa cic d6i tuong nhu giao di€m, d6i khi viéc xac dinh giao di€m
gitip cho viéc stra 10i song xdc dinh giao di€m gilta cdc bién 1a kha khé khin.

Tim ki€m trong khodng cén ké (Proximity): c6 3 phudng php.

Phuong phdp th nhat dugc xem nhu m& rOng cla tim ki€m d{f li€u trong viing, trong d6
ving tim ki€m dugc xdc dinh boi xap xi tGi hién tugng c6 san. Viéc tim ki€m nay dugc thuc
hién trong viing tao b&i md rOng ddi tugng cho trudc theo mOt khodng cich cho trudc. Trong
GIS vung nay dugc goi 1a ving dém, né dugc xy dung xung quanh doi tugng di€m, d6i tuong
duong hay d0i tugng ving.

Phuong phdp th( hai cUa tim ki€m can ké 1a tim ra c4c viing n0i truc ti€p vGi dOi tugng
xéc dinh trudc, chang han nhu tim cdc manh dat 1ién ké véi manh dat sé xay dung nha mdy.

Phuong phdp th(r ba cUa tim ki€m can ké xdy ra khi can phai tim ki€m nh{ing viing gan
nhat tGi tap cic vi tri mAu phan tan khong déu. Cac mau thudng 1a cdc di€m. Tim ki€m nay thuc
hién bang cich tao 1&p da gidc Thiessen, né xdc dinh cic ving xung quanh moi di€m ma gan
di€m nay hon moi di€m khic. SO d0 da gidc Thiessen con duQc goi 1a so dO Voronoi, chiing
dugc st dung d€ 18p ra ban do st dung tir cdc mau dat cach biét.

1.6.5. Hi€n thi d6 hoa va tuong tic
Tam quan trong ban chat khong gian cla thong tin dia 1y 12 ddc ta truy van va bdo cdo
k€t qud 1a nhd st dung bdn d6. Do vay céc chlc ning 1ap ban d6 thuGng thdy & trong GIS. Céc
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chlc ning nay dugc th€ hién bang thuc don nhU trong céc trinh v& ban do khong phdi 1a GIS
thuc thu, d€ xdc dinh mau, ki€u, mau cla di€m, dudng, ving. Chiing c¢6 kha niing trang tri ban
d6 bang xau ki tu, chi gidi vGi cdc thuOc tinh khdc nhau nhu loai, c& phong, hudng vé&. Nhiéu
hé GIS con c6 khd ning bi€n ddi va vé theo cic phép chi€u ban do khac nhau. Gan day, bi€u do
dién tich dugc quan tdm nhi€u dén d€ hién thi d{t liéu. Trong d6, kich thudc dac trung ban d6
dugc bién d6i tuong Ung vGi cic bi€n thuOc tinh nhu mat d6 dan s6 hay thu nhap. Ky thut
hién thi khic gitip hi€u dé dang mot s6 loai di liéu bang thay d6i d6 dam nhat hay sdc t6 mau
thay vi mo ta chinh xic cdc duOng bién. Bi€u dién thay d6i thOi gian trén ban d0 cting 1a nhu cau
thuc t€, doi khi ching dugc ddnh ddu trén cing mOt ban db trong céc thdi di€m khic nhau va
lién két chiing bang miii tén. Cac hé GIS mdi thudng c6 gang xiy dung cO ché phdt sinh ban do
hoat anh, trong d6 ban db tu thuc hién thay d6i sau khodng thoi gian ngdn. MOt kha ning khic
cUa GIS 1a kha ning hi€n thi bdn d0 3D tl cdc di€m quan sat khac nhau, hi€n thi 3D cho kha
ning hi€u bi€t v& ban chat cUa hién tuong khi nghién cltu thay d0i bé mat dia hinh.

Cau hoi 6n tap.

1. Dinh nghia GIS. Céc thanh phan cla GIS.
2. Neéu céc chlc niing cla GIS.
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CHUONG 2. HE THONG THAM CHIEU KHONG GIAN

Hinh 2.1. Toa dé cau

Vi trf cQa vat thé trong khong gian déu phdi gan lién vGi
mOt hé toa d6. Trong GIS, d€ bi€u dién d{f liéu khong gian
ngU0i ta thuOng dung 2 hé toa d0 1a: hé toa do dia ly va hé
\ toa d0 quy chi€u. Hé toa d0 dia ly 1a hé toa d0 18y mat cau
ba chi€u bao quanh trdi dat lam co s3. MOt di€ém dudgc xic
| dinh bang kinh dd va vi d6 cla né trén mat cau. Hé toa db
quy chi€u 12 hé toa d0 hai chi€u thu dugc bang cich chi€u
dit1iéu ban d6 nam trén hé toa do dia 1y vé mOt mat phang.

2.1. Heé toa do dialy
He toa d0 dia ly st dung bé mat hinh cau d€ xéc dinh vi tri cla mOt di€m trén trdi dat.
Pon vi do cla hé 1a do.

Vi ddy 12 hé toa dd gan lién vdi truc trai dat nén d€ xdc dinh vi tri cQa d6i tugng ngUdi
ta chia b& mat trai dat thanh cdc duOng kinh tuy€n va vi tuy€n. Kinh tuyén la cic dudng cong
cdch déu nhau chay qua hai di€ém cuc Bac va Nam, vi tuy€n 1a cdc duOng tron song song c6 tim
nam trén truc cla trdi dat. Giao di€m gilta kinh tuy€n va vi tuy€n tao thanh céc 6 1udi. Trong s6
c4c kinh tuy€n va vi tuy€n c6 hai duOng quan trong nhat dugc 18y 1am gdc toa d0 d6 1a: dudng
xich dao va kinh tuy€n chay qua viing Greenland nuGc Anh. Giao di€m gilta hai duOng nay la
g0c toa d0. Hai dudng nay ciing dOng thdi chia trai dat 1am 4 phan bang nhau: nlta Bac va Nam
ndm phia trén va dudi cla dudng xich dao; nlra Péng va Tdy nam & phia bén phai va trdi cUa
kinh tuy€n g0c.

M6t di€m nam trén mat cu s€ c6 hai gid tri toa dO 1a kinh d® va vi d0 dugc xédc dinh
nhu trong hinh vé& trén. Gid tri ndy c¢6 thé dudgc do bang d0 theo co s& 10 hodc theo dd, phiit,
giay.

Mién gi4 tri cUa vi d0: -900 900

Mién gid tri cUa kinh d6: -1800 1800

Chi trén dudng xich dao thi khodng cich mOt dO cUa vi tuyén mdi bang khodng cédch
mOt d6 trén kinh tuy€n. Trén cic vi tuy€n khic khodng cich nay khic nhau rat nhi€u. Ngudi ta
tinh rang mOt d6 trén kinh tuy€n dai khodng 111,321 km trong khi 600 trén vi tuy€n chi ¢6 d6 dai
55,802 km. Chinh vi sU khac nhau nay nén ta khong th€ do chinh x4c dugc chi€u dai va dién tich
clia d6i tugng khi d{r 1iéu ban d6 dugc chi€u 1én mat phang.

Trong hé toa dd dia ly c6 hai b€ mat hinh cau dugc sU dung d6 1a: mat cau (tuyét dbi)
va mat Ellipsoid. Vi bé mat cUa trai dat cUa ta khong phdi 12 hinh cau tuyét ddi ma né gan véi
hinh Ellipsoid nén mat Ellipsoid thudng dugc ding d€ bi€u dién. Tuy nhién dbi khi ngudi ta
cting st dung mat cau d€ cong viéc tinh toan dé dang hon. Khi ty 1& ban do rat nhd (nho hon
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1:5000.000), G ty 1& nay su khéc biét gi(ra dit liéu bi€u dién bang mat cau va mat Ellipsoid 12
khong th€ phan biét dugc bang mat thudng. Liic nay, mat cau dugc diing. Nhung khi ty 1& 16n
hon 1:1.000.000 thi ngudi ta can thi€t phadi dung mat Ellipsoid d€ ddm bdo d6 chinh xé4c. Do d6,
vi€c 1ua chon mat cau hay mat Ellipsoid phu thulc vao muc dich clla bdn d6 va dd chinh xéc
d(t liéu.

Né&u mat cau dua trén hinh tron thi mat Ellipsoid 1ai c6 co s& 1a hinh Ellip. Hinh Ellip
dugc xac dinh bdi hai ban truc ma ta hay g0i la: ban truc 16n va ban truc nhd. Ta cho Ellip xoay
quanh bén truc nho ta s€ thu dugc hinh Ellipsoid.

Kich thudc va hinh dang cla Ellipsoid dugc xéc dinh bdi ban truc 16n a va ban truc nho
b, hay b&i a va hé sO det f = (a- b) /a. Vi hé sO f rat nhd nén ngudi ta thudng dung gia tri 1/f (I:
bén kinh xich dao, f: ban kinh curc).

2.2. Hé toa d6 quy chi€u

DPE thudn tién cho s dung ngUQi ta phdi nghién cltu cich th€ hién bé mat trai dat Ién
trén mat phang cla ban d6. Do d6 phai thuc hién phép chi€u bé mat cong cla trai dat 1én mat
phang va hé toa dd quy chi€u ra ddi. Hé toa dd nay ludn 18y hé toa do dia ly 1am cd s0.

Hé toa d0 quy chi€u dugc dac trung boi hai truc X, Y theo phuong ngang va thang
dlng. GOc toa dd 1a giao di€m cUa hai truc nay. Hai truc giao nhau dOng thdi chia mat phang
lam 4 phan tuong Ung v&i 4 phan trong hé toa d6 dia ly. MOt di€m trén mat dugdc xic dinh
dugc xdc dinh bdi cap gid tri (x, y).

C6 rat nhiéu phép chi€u bé mat cong cla trdi dat 1én mat phang song vé cd ban ta c6
th€ hi€u nhu sau. Ldy mOt manh bia cubn xung quanh bé mat cau trong hé toa d0 dia ly theo
mOt hinh tru ddng. TU tim cUa bé mat cong ta v& cic tia cat cac di€m giao gilra kinh tuyén va vi
tuy€n, dOng thoi kéo dai cat mat try. Thuc chat cUa viéc nay 1a chi€u céc 6 1udi 1én bé mat
phang. M4 t0 bia ra ta c6 két qud cla phép chi€u. Nhin vao tdm bia ta nhan thdy, cic 6 1udi da
thay d6i khd nhiéu (bién dang), co lai hodc din ra. Cang xa duOng xich dao thi su’ bi€n dang
cang 16n. Pi€u nay giy nén su thay d6i vé hinh dang, kich thudc, khodng céch cla d{r liéu
khong gian. Sau d6 ngudi ta diing cdc cong thlc todn hoc d€ tuong Ung toa dd clla bé mat cong
1én toa d® mat phang chi€u. Céc phép chiu khic nhau gy ra céc bi€n dang ban d6 khéc nhau
nén vi€c st dung phép chi€u nio la dua vao muc dich clla bdn d6 va d0 chinh xdc cla d{r liéu.

2.3. Cac phép chi€u co ban

Trong phan nay ta s& tim hi€u ba phép chi€u cd ban va thudng dugc st dung nhat dé 1a
phép chi€u v&i mét chi€u: mat hinh nén, mat hinh try va mat phdng phuong vi. Budc dau tién
khi ti€n hanh phép chi€u nay la tao ra mOt hay mOt tap céc di€m ti€p xidc. Cac di€m ti€p xic nay
dugc goi 1a céc ti€p di€m hay 1a ti€p tuy€n. Cac di€m nay c6 vai trd rdt quan trong, vi d0 bi€n
dang cUa phép chi€u trén nhiing di€m nay bang khong. PO bién dang sé ting khi khodng céch
gilta di€m chi€u va diém ti€p xiic ting.

Mat hinh nén

DE thuc hién phép chi€u nay ngudi ta cho ding mOt mat hinh nén “ip” 1én bé mat cau.
Pudng thang ti€p xic gilfa mat nén va mat cdu 1a mOt vi tuyén va dugc goi 1a vi tuyén chudn.
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Céc dudng kinh tuy€n sau khi chi€u mé&t nén s& thanh nhimg dudng thang dlmg, cic dudng
vi tuy€n sé& tao thanh nhiing dudng tron. Sau khi thuc hién phép chi€u, ngudi ta sé cat hinh nén
doc theo mOt kinh tuy€n bat kY, ldc nay ta s€ dugc két qua cUa phép chi€u trén b& mat nén. Su
giao nhau gilta nhitng dudng thang va cung tron s€ tao nén mOt mat luGi. Pudng thang doi
dién v4i dudng cat dugc goi 1a kinh tuy€n trung tim. Cang xa vi tuy€n chudn d0 bi€n dang
cang ting. Do d6 d€ ting d0 chinh xdc ngUdi ta cat bo phan dinh cUa mat nén hay ta khong tién
hanh chi€u 1én viing nay. Phép chi€u nay thuGng dugc dung cho viéc chi€u cic viing c¢6 cic vi
tuy€n trung binh chay qua va huéng theo chi€u dong - tay.

Mat hinh tru

Gibng nhu phép chi€u mat nén, phép chi€u nay ciing c6 mOt dudng thang ti€p tuyén.
Khi st dung mat try, ngudi ta phan 1am 3 loai tuy thuQc vao vi tri tuong doi cla mat tru so v4i
mat cau:

Hinh tru dugc dat theo phudng thang dlng va ti€p xic v6i mat cau theo mot vi
tuy€n, thuOng 13 dudng xich dao. GOi la phép chi€u Mercator.

Hinh tru dudc dat theo phuong ndm ngang, dudng thang ti€p xic 12 mot kinh
tuy€n. GOi 12 phép chi€u Transverse.

Hinh try dat xién va ti€p xiic v&i mat cau theo mOt dudng tron cé ban kinh 16n
nhat (bang vGi ban kinh dudng xinh dao). GOi 1a phép chi€u Oblique.

Phép chi€u thuOng dugc st dung nhat 13 Mercator. Trong phép chi€u nay, cic duOng
kinh tuy&n s& duoc chiu thanh nhiing dudng thang dlig cich déu nhau, cic dudng vi tuyén sé
tr3 thanh nhitng duOng ndm ngang khodng cich khoéng déu nhau; ting dan vé€ phia hai cuc. Do
d6 bi€n dang sé ting dan v€ phia hai cUc. Sau khi thuc hién phép chi€u, ngudi ta sé cat mat
hinh tru doc theo mOt kinh tuy€n, trdi ra trén mat phang ta s€ thu dudc két qua.

Mat phang phuong vi

Day 1a phép chi€u d{F 1iéu ban d6 1én mOt mat phang ti€p xiic vGi mat cau. Di€m ti€p
xtc ndy c¢6 th€ 1a: ndm tai hai cuc, tai dudng xich dao, hodc tai mot vi tri bat ky nam gilra. Vi
tri cla di€m ti€p xic cho ta biét vi tri tuong ddi clla mat phang chi€u v&i mat cdu va tao nén ba
ki€u chi€u khéc nhau: polar, equatorial va oblique.

Mat phang chi€u ti€p xiic vGi cuc clla mat cau 1a ki€u chi€u don gidn nh&t va ciing hay
dung nhat. Trong phép chi€u niy, cdc dudng kinh tuy€n s& dugc chi€u thanh mOt chiim dudng
thang giao nhau @ di€m cuc, vi tuyén 1a cdc dudng trdon c6 cing tim 1a cuc cla mat cdu. Géc
gilra cidc duOng kinh tuy€n dugc bo ton.

2.3.1. Hé thdng phép chi€u UTM (Universal Transverse Mercator)
C6 nguOn gOc tU phép chi€u Mercator ngang va thulng dugc dung d€ do vé& ban do c6
dd chinh x4c cao.

bac diém:

+ Phép chi€u UTM chia bé mat Trii dat thanh 60 mi theo vi tuy€n, mOi miii 60 va danh
sO tU 1 dén 60 k& tUr kinh dO 180 TAy. MOi miii kéo dai tur vi d6 84 Nam dén vi dO 84 Bac.
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+ Chia bé mat Trdi dat thanh cic dai 8o theo kinh tuyén md ra tUr duOng xich

dao va dugc gan céc ky tu (tu C -> X, trr I, O)
+ Cdc mui dacbiét khong theo qui luat trén:
= Kinh d6 0 dén kinh d0 36 va trén vi d0 72 Bac.
= Miuii 32 gi(ra vi d6 56 Bac dén vi d0 64 Bac.
Mu h&nh phOp chi€u UTm trong cOc truGng hop:

+ Toa d0 phang trong UTM qui dinh truc Y nam trOn kinh tuy€n truc Go va ting theo
hudng Bac. Truc X vudng géc vdi truc Y tai (6o , Go) va ting theo hudng Pong. (6o , Go) 1a gOc
toa do

+ Trdi dat 1a hOnh cau:
TU kinh dO & va vi dO 0 ta tinh dugc cap toa dO x, y theo cong thikc sau:
x = a*Rkoln[(1+B)(1-B)]
y = Rko( arctg[tg(d)/cos(B- Go)] - 5o)
B = cos(d)sin(3- 6o)
Trong d6: R = 6.371.116 m (ban kinh dia cau)
kO = 0,9996 1a sai sO h&nh chiéu tron kinh tuyén truc Go

TU (x, y ) ta tinh dugc kinh dO & va vi dO 6 theo cung thiic sau:

0 = arcsin(sin(D) / cos(x/R*ko) )
& = do + arctan( sin(x/R*ko) / cos(D) )
D =y/(Rko) + 6o
D dudc tinh bang d0
+ Trai dat 1a elip triin xoay

TU kinh d® & va vi dO 6 ta tinh dugc cap toa do x, y theo cong thiic sau:
Xx=koN [ A+ (1-T+C)A3/6+ (5 - 18T + T2 + 72C-58¢e’2) /120 ]

y =ko (M —MO + N*tgdo + [A2 /2 + (5-T+9C+4C2)] )
Trong dé: ko = 0,9996
e’2=e2(1-¢e2)
N=a /(1 - e2sin2(00) )
T=1tg2(0) ; C=¢’2 cos2(00)

A= (8- do)cos(d)
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M=a[ (1-e2/4 - 3e2/256...)0 —(3e2/8 - 3e4/32 — 45e6/ 1024) sin(20)]

+a [ (15e4/256 - 45e6/1024 ...)sin(40) - ..]

+ Tai Ban cau Bac, géc 1a giao clla dudng xich dao va kinh tuyén truc, d€ tranh toa do
am, ngudi ta dich truc x vé phia Tay khodng 500 km. Khi d6 hé truc tga d® phang sé& la
x0=500.000m; yo=0. P6i v8i phia Nam di€m gOc ciing sé thay dGi thanh x0=500.000m; yo=
10.000.000. COc gi0 tri (xo0, yo) dudc st dung d€ hiéu chinh céc gid tri x,y dugc tinh todn.

+ (00, Go) 1a gOc toa db dia 1y, trong UTm thG 6o =0 cho mQi myi ciin
do = (zone + 0,5)pi/30 — pi
zone 1a myi Utm cu gio tri tU 1->60.

2.3.2. Phép chi€u Robinson
Phép chi€u thulc 18p gid tru c6 nhi€u 1udi nhu sau:

+ Kinh tuyén gbc 12 dudng thang vudng géc vGi dudng xich dao. Cdc kinh tuy&n khéc
12 nhi{tng dudng cong cich déu nhau.

+ V1 tuy€n 1a cdc duOng thang song song cdch déu nhau tf 380 Nam dén 380 Bac.

+ Ti 1€ ban d6 ding theo cdc vi dO 380 Nam va 380 Bac. Sai sO cang ting khi ti€n vé hai
cuc.

+ Phép chi€u dugc st dung khd pho bi€n trong vi€c in &n ban do.
+ Ta c6 thé tinh dugc toa dd x, y tUr (5, G)
x= 0,8487RX(8- G0)
y = 1,3523RY
Trong d6 X, Y dugc ndi suy tU bang hang sO Robinson
Cau hoi 6n tap.

1. Trinh bay c4c phép chi€u co ban.
2. Trinh bay v€ hé thOng phép chi€u UTM (Universal Transverse Mercator).
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CHUONG 3. MO HINH VA CAU TRUC DU LIEU KHONG GIAN

3.1. Céac kh4i niém co sO
DI liéu: 1a c4c con sO hay su kién dugc tap hdp c6 hé thOng cho mOt hay nhiéu
muc dich cu thé. Ching c6 th€ tOn tai dudi nhi€u hinh thlc khdc nhau nhu ngdn
ng(r tu nhién, bi€u tugng, bi€u thiic todn, tin hi€u séng...
Théng tin: dugc xem nhu d{f liéu da dugc xU 1y dudi khudn mau hitu ich cho
ngUdi diing va 1a nhiing gia tri nhan thUc cho cong tic 1ap quyét dinh. D li€u 1a
thanh phan cUa thong tin, nhung khong phdi moi d{t li€u déu c6 ich, thong tin chi
c6 ich khi né tin cdy, chinh xc, kip thoi, ddy dU, dé hi€u, dé quan ly.
Hé thOng thong tin: c¢6 nhiém vu chuy&n d6i dit liéu thanh thong tin theo cic ti€n
trinh khéc nhau nhu bién d6i, t6 chifc, cdu tric hod va md hinh hod. Hai khdi niém
t0 chlfc va cdu tric déng vai trd cOt yéu trong chlic ning cla mOt hé thGng thong
tin, n€u khong c6 chiing thi khong c6 khd niing chuy&n d6i df liéu thanh thong tin.

Vao /> Chuyénd§i — > TG chlc
SUa chira cau tric
Kiém
v
A A —
CanTnhat m
Ra M6 hinh hoa
Phan tich

Hinh 3.1: Bién d6i dir liéu thanh thong tin

Mo hinh d{t liéu dia 1y: 1a cdc qui tac dugc st dung d€ bién dbi ddc trung dia clia
th€ gidi thuc thanh cdc d6i tugng r0i rac. Md hinh dit liéu dugc st dung d€ bi€u
dién thuc thé vGi mic d6 phic tap khac nhau.

3.2. Mo hinh thong tin khong gian

D{ liéu 1a trung tAm cUa hé thOng GIS , hé thOng GIS chlta cang nhi€u di liéu thi
chiing cang c¢6 y nghia. DU li€u cla hé GIS dudc Iuu tr(t trong CSDL va ching dugc thu nhap
thong qua md hinh thé gidi thuc. D liéu trong hé GIS con dugc goi 1a thong tin khdng gian. Pac
trung thong tin khong gian 1 ¢6 khd ning mo td “vat thé & dau” nhd vi tri tham chién , don vi do
va quan hé khoéng gian . Ching con khd ning mo td “hinh dang hién tugng” thong qua md ta
chat lugng, s6 lugng cUa hinh dang va cau tric. Cudi cling, ddc trung thong tin khong gian mo
td “quan hé va tuong tic” gilta cdc hi€n tuQng tU nhién. M3 hinh khong gian ddc bi€t quan
trong vi cdch thc bi€u dién thong tin s& dnh hudng dén kha ning hi€n thi d6 hoa cla hé thdng



22
Hién tugng tu nhién dugc th€ hién bang cic thanh phan rdi rac hay goi 1a d6i tugng
trong CSDL. Pdc trung dia Iy dugc hinh thanh tU cdc thuc th€. Thuc th€ 1a hién tugng dugc
quan tdm trong thé€ gidi thuc ma né khong bi chia nho ra thanh c4c hi€n tugng cling loai. Khi xay
dung CSDL ta phdi quan tim dén cic mUc cUa trUfu tuong d{f li€u nhu sau dy:

Thé gidi thuc: 12 toan bO hi€n tugng tuU nhién nhu chinh né tOn tai.

Mo hinh d{r li€u quan ni€m: 1a c4c thanh phan va cic quan hé gilra chiing lién quan
dén hién tugng tu nhién nao d6. M6 hinh d{F 1iéu nay dbc 1ap vdi hé thOng cu
thé€, cdu tric d{ liéu, t6 chlc va quan 1y dr liéu.

M6 hinh d{t liéu vat 1y hay cdu tric t€p: 1a tap cic qui ludt d€ cai dat cdu tric d{F
li€u trén cdc mdy tinh khac nhau.

Thong thudng ta phdi s dung mOt vai mo hinh quan ni€m trlfu tugng khong gian dé€
gidi thich va phén tich d{ liéu khong gian. MOi m6 hinh s& nhdn manh mot khia canh cla hién
tuong khong gian, né phu thuOc vao muc tiéu phan tich. O day ta tap trung vao ba mo hinh
thudng dugc st dung trong GIS d€ t6 chlc va xU 1i d{t liéu khong gian, d6 1a md hinh trén cO s6
doi tugng, mang va nén.

M5 hinh khéng gian trén ¢ s& d0i tugng

Mo hinh ndy tap trung vao cédc hi€én tugng riéng ré s& dugc nghién clru dOc lap
hay ciing quan hé cUa ching v&i hién tugng khic. Bat ky hi€n tugng nao déu
dugc xem nhu d0i tugng, c6 thé tich rGi khoi cic d6i tugng lang gi€ng va phadi
c6 tinh phan biét, nhan dang duy nhat. PGi tuong c6 thé bao gbm cic dbi tuong
khéc.

M hinh khong gian trén cO s& mang

M5 hinh chia s& mOt vai khia canh clla md hinh dGi tugng vi chiing dé cap dén
cdc dOi tugng r0i rac nhung ddc trung chinh cla md hinh 12 xem xét sU tuong tic
gilra cic dOi tuong, thudng 12 duOng di nOi chiing. Hinh dang chinh xdc cla doi
tugng c6 thé khdng quan trong, quan trong G day 1a khodng céch gilta cic dGi
tugng can xét. Vi du rd nhat ¢ diy 1a mang 1udi giao thong dudng bl, dudng
bi€n va dudng khong.

M6 hinh quan st trén cO sG nén

M5 hinh phit hgp cho m6 hinh héa hién tuong, quan tim d€n céc vat lién tuc trdi
trén vai cing khong gian. Nén c6 th€ dudgc bi€u dién hai hay ba chiéu 1a tuy vao
loai Ung dung. MOt s dit liéu c6 th€ coi nhu nén hodc dbi tugng tiy vio cich
thu thap d{ liéu. Vi du nhu nghién clu khu rUng, né€u thu thap tU anh thi 1a d{r
liéu nén con 1a d{t liéu doi tugng n€u xem xét t&i dudng bién khu rlng.

3.3. M0 hinh dir liéu raster
Day 1a phuong phap bi€u dién cic ddc trung dia Iy bang cic di€m anh. Pugc hinh
thanh dua trén cO s3 quan sit nén thé gidi thuc.

3.3.1. Truong raster don gidn

M0 hinh d(t liéu raster hay con g0i 14 1uGi t€ bao hinh thanh nén cho mOt s6 hé thong tin
dia ly. Cac hé thOng trén cO sq raster hi€n thi, dinh vi va Iuu trlt d(r li€u d6 hoa nhd st dung cic
ma trdn hay 1udi t€ bao. DO phan gidi d{f liéu raster phu thubc vao kich thudc cla t€ bao hay
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di€m Anh, chiing c6 th€ khic nhau tU vai déximet d€n vai kilomet. Ti€n trinh xy dung 1UGi té
bao dUgc mo ta nhU sau day:

Gid s phU mOt 1uGi 1én ban d06, d{f liéu raster duge 1ap bang cdch ma héa moi t€ bao
bang mot gi4 tri dua theo cdc ddc trung trén ban d6, dO chinh x4c cla mot d6i tugng phu thubc
vao kich thu@c hay d0 phan gidi cla cic t€ bao 1udi.

Vi du dudi sé chi ro diéu nay:

Bdh do gbc LuGi (4x8)
144 41444
L [4]4]2]2]2]4 ! 412 4
(3 1|2]2]2]4
33 %?1 41al4a]a 3 1 2 4
Matrén Iy orr (IUGi 4x8) Ma trén luu tr(r (IUGi 2x4)

Hinh 3.2: Su @nh hudng cla kich thudc té bao

Bdn d6 lai dugc chia thanh nhi€u tdng, mbi tAng bao gOm hang tri€u t€ bao vi vay can
ap dung cic thudt todn nén dit liéu ma van cho kha ning khoi phuc d{f liéu ban dau.

Hinh dang bao phU toan b0 ban d6 goi 1a khdm, khdm c6 thé 1a hinh vudng, tam gidc
hay luc gidc tuy nhién khi st dung khdm hinh tam gidc hodc Iuc gidc s€ khé khin trong viéc phan
chia t€ bao thanh céc t€ bao nhd hon, cich ma héa, 1uu tr(r t€ bao khé khin hon rat nhiéu.

Lgi thé cla hé thOng raster 12 ma d{t li€u d6 thanh ban dO trong mdy tinh nén cdc thao
tic so sdnh t€ bao 1a dé& dang song khong thudn tién cho viéc bi€u dién dudng, doan, di€m vi
mOi loai 1a mOt tap hop cic t€ bao va c¢6 doan rOng, doan hep. MOt van dé khé khin nira 1a x{r
ly t€ bao trOn 12 t€ bao c6 nhi€u hon mdt ddc trung (nhu trong vi du trén mot sO 6 c6 thé danh
mOt trong hai gi4 tri tiy theo hoat dOng clla chuong trinh hay quan ni€ém cUa ngudi 1ap), van dé
nay dan t&i khé khin khi ¢6 nhu cdu phén tich 13 phU ban d6. Vi thé raster thich hgp hon v&i hé
th6ng GIS hudng tai nguyén, mdi truOng vi hinh thanh trén sO sG quan sit nén thé giGi thuc.
Raster c¢6 nhi€u tang ban d6 (dia hinh, dat dai..) hon so v&i md hinh vectd.

3.3.2. Cau tric dit liéu raster

SO 1uong dit liéu clia md hinh 1a rat 16n do d6 can c6 ki thudt quan ly khoi d{ li€u sao
cho dé quan 1y va dé xam nhép. Cdc phuong phép hay ding 1a phan hoach d{ liéu va xay dung
chi s0 xAm nhap nhanh.

Phén hoach dir liéu

Phan hoach CSDL khong gian d€ quan ly khoi lugng 16n thong tin bang tap gidi han céc
thao tdc. Hai chi€én lugc dugc s dung d6 1a: mOi phan hoach chlta sO 1ugng thong tin xap xi
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nhau va kich thudc dia 1y c¢6 th€ khac nhau; phan hoach dia 1y cd dinh va Iugng thong tin trong
mOi phan hoach c6 thé khéc nhau.

Xay dung chi s& xadm nhdp nhanh (hay chi s& khéong gian)

Y tudng chinh cla xay dung chi s6 khong gian 1a s& dung khéi niém xap xi qua phan
hoach s0 lugng thong tin xap xi. N€u mOi ddc trung c6 thém trudng chi sO d€ chi ra ndi chira
chiing thi viéc tim ki€m dia chi s& giGi han trong truOng nay. Ti€n trinh d4nh sb chi sO thuOng
st dung d6 1a phan hoach dé qui, k€t qua 1a cho ta cdu tric phan cdp g0i 1a cAy tU phan. Trong
ciy t(f phan mOi ving dudc chia thanh bOn viing va danh chi s& khac nhau, mOi vuing 1ai chia ti€p
thanh bOn phan cho dén khi dat dugc kich thudc t€ bao can thié€t tuy nhién phan hoach nhu vay
12 khong hgp 1y va ti€n trinh phan hoach chi can ti€n hanh & nhitng viing c6 nhi€u ddc trung hay
dugc quan tdm tGi nhi€u tiy vao cic chlc ning clia bdn dd. Cich ddnh chi sO & diy thuOng 4p
dung trat tu Peano hay Z (sU dung cdch danh sO nhu nhau & bOn géc phan tu), trat tu Hilbert hay

(st dung céch danh sO d6i xUng & bOn géc phan tu) nhu sau:

Trattw Z Trat tur

Hinh 3.3: Ddnh chi s6 phdn ving

Vidu:
11 113 |31 |33 1 |2 1 2
10 [ 12 |30 |32 0 |3 0 3
01 103 |21 |23 3 12 2 3
00 [02 |20 |22 0 |1 1 0
Trattu Z Trat tu

Ngoai ra c6 th€ s dung sO dO R-tree hay R+-tree. R-tree 1a cAy phan cdp, moi 14 cUa ciy
1a mOt hinh ch{r nhat va con trd, con tré tr0 t&i dac trung cla hinh ch{f nhat bao (viing hay thing
chlra), con hinh ch{t nhat x4c dinh bdi toa d6 x,y cuc dai va cuc ti€u. Tap cic hinh chit nhat
dugc danh chi sO 1a Iuu trt trong tap céc thung. Tuy nhién R-tree c6 hi€n tugng hinh chit nhat
tring nhau nghia 13 hinh ch{t nhat cat c4c thiing nhung thing dugc bi€u dién chi trong mOt hinh
ch{t nhat, di€u nay dugc xU ly trong R+-tree bang céch chia cdc hinh ch(t nhat dir liéu d€ mbi
hinh dugc bi€u dién trong hai viing con.
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3.4. MO hinh dir li€u vecto

Pay 1a phuong phdp bi€u dién cdc ddc trung dia 1y bang cic phan t& d6 hoa co ban
(di€m, duong, da gidc, b€ mat ba chi€u va khOi trong 3D). Phuong phdp vectd hinh thanh dua
trén cO s& quan sit dOi tugng cla thé gidi thuc.

Ki€u thanh phan so o o
. Bieu dién dO hQa Bieu dién vecto

cap

(x,y) trong 2D

(X, y, z) trong 3D
danh sdch tQa d0 (tdp cdc

doan, dudng thang trong
trudng hop dudng cong) hodac

cac ham toan hOc
dudng c6 diém dau va culi

tring nhau hay tap cdc duOng

néu viing c6 10
Ma trdn di€m, tap cic tam

gidc, ham todn hoc, duOng
binh d&

\ hoi Tap cac bé mat

Di€m 1a thanh phan so cap cla dit liu dia 1y trong mo hinh vecto, cic di€ém dugc ndi
vGi nhau bdi cic duOng d€ tao thanh cic thuc thé khac. Tuy theo ty 1& quan sit ma cic thuc thé
dugc bi€u dién bang di€m, dudng hay ving..Nhu vdy mé hinh vectd st dung cic di€m hay
doan thang d€ nhan biét céc vi tri cla thé gidi thuc nén cho phép thao tic nhi€u hon trén cic d6i
tuong so vGi mo hinh raster va chinh xdc hon nhU tinh chu vi, dién tich... dac biét la tim duOng di
nhanh va hi€u qua hon rat nhiéu.

M5 hinh vectd hgp vGi ciac hé GIS dinh hudng cic hé thOng quan tri CSDL, chiing ¢
Uu viét trong 1uu trt sO 1i€u ban do bdi chi Iuu dudng bién cla cic dac trung ch( khong 1uu ca
viing nhU trong md hinh raster nén truy nhdp, tim ki€m, hi€n thi d& dang thong tin t&r CSDL.

Mo hinh vecto st dung hai cdu triic d{t li€u 14 toan da gidc va cung-niit.

3.4.1. Cau triic dir liéu toan da gidc

MOdi tang trong CSDL cUa cdu triic toan da gidc dugc chia thanh tap céc da gidc. MOi da
gidc dUQc ma hoa thanh trat tu c4c vi trf hinh thanh dudng bién cla ving khép kin theo mOt hé
t0a dd nao d6 va dugc 1uu trlr ddc 1ap. Do céach t6 chlic nén ta khong bi€t dugc cic da gidc ké
nhau hay néi cdch khac 1a khong c6 t6 chUic tdpo trong cdu tric nay. VGi cdu nay, mOt di€m c6
th€ 1uu 1ai nhi€u 1an nén viéc cap nhat 1a rat khé khin.
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3.4.2. Cau triic dit li€u cung-niit
MOét khia canh quan trong cUa mo hinh vectd 12 kha ning tich bi€t cdc thanh phan dé
thuc hién do dac va xac dinh quan hé khong gian gilra chiing. Quan hé nay 12 mOt quan hé top0,
mOi duOng hay viing cat nhau sé tao ra cic giao di€m (nit) va cdc ving (dudng) mdi, cdc ving
(dudng) mdi nay dugc x4c dinh bdi cic cung. Céc cung, nit 13 cdc thanh phan cO ban cla céic
topo trong ban dO da sO héa. SO chiu, hinh dang d6 hoa hay dung trén ban do cla cic topd cO
ban dugc md ta trong bang dudi day.

S6 chiéu Loai topd Biéu dién M6 ta
0 Nut Bi€u dién diém r0i rac, giao
®
diém
1 Cung NOi hai niit

éﬂﬁgﬁlﬁ}éng Cung ¢6 hudng xac dinh
Xux@_//' Mach cung khép kin
Bé mat Vung khép kin bdi mOt hay nhiéu

Polyhedron Cung kép kin bdi cic bé mat

Thong thudng topd ba chi€u c6 b€ mat bao bQc, da gidc dugc tao tU mOt hay nhiéu
cung. Topd hai chi€u chi gdm céc da gidc, cung, niit. Pa gidc dugc tao ra nhd sich cic cung thanh
phan (cdc cung phdi c6 hudng xdc dinh), trong dé dau trlr (-) dugc s& dung cho huéng cung phit
hop. VGi cdc da gidc 16 10 thi thuOng qui dinh chi€u kim dong hd cho bién ngoai va ngugc chiéu
kim d6ng ho cho bién trong.

Céc d6i tugng khong gian chia sé trong mOt tang s€ chi phdi ghi mOt 1an. Trong cau
tric d{t liéu t6pd da tang, cdc dOi tuong cla mdt 10p ban d6 sé dugc ghi tai mOt tang cu thé,
nhu vy s€ c6 cédc cung 1ap trong cic tang va viéc phan tich phl bdn d6 can phdi xic dinh giao
di€m cUa cic cung d€ thong tin chinh x4c.

3.5. Mo hinh dit liéu luéi tam giac khong déu

3.5.1. Phuong phap Voronoi

Ta xét bai todn phan b0 céc cOt dién thoai cla thanh phd sao cho mOi may dién thoai
dudc n6i vGi cOt gan nhat vi thé phai chia thanh ph6 thanh cdc ving, m6i viing ¢6 duy nhat mot
cOt va khodng céch tUr moi vi trf trong viing dén cOt trong viing d6 1a ngan nhat. K&t qud phan
hoach nay 12 s0 d0 Voronoi.

Sau day la dinh nghia sd d0 Voronoi: goi P={pl, p2...pn}la tap cic di€m trong mat
phang toa dd. Céc di€ém nay goi 1a vi tri. Hiy phin hoach mat phang bang cich gan tlng di€m
cUa né6 cho vi trf gdn n6 nhat. Toan bd cdc di€m dugc gin cho pi hinh thanh viing Voronoi V(pi),
V(pi) bao gdm mOi di€m gan vi tri pi hon bat ki vi trf ndo khdc: V(pi)={x: Ipi-x| <= Ipj-xl, i j
}. Trong d6, mOt s6 di€m khong chi ¢6 mOt vi trf (hay lidng gi€ng) gan nhat.

Tap cic di€m c6 nhi€u ling gi€éng gan hon hinh thanh tU s d6 Voronoi V (P). Pudng
bao gilra hai viing Voronoi goi 14 suGn Voronoi. MOt di€m 14 giao cUa ba hay nhi€u hon canh
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Voronoi g0i 12 dinh Voronoi. Cap vi tri d0 gan nhau d€ chia s& canh Voronoi va tOn tai vong

tron di qua hai vj trf nhung khong chtta bén trong ching mot vi tri nao khéc thi goi 1a cap vi tri
lién quan.

SO d0 Voronoi cUa hai vi trf: xét hai di€m pl va p2, goi B12 la duOng trung truc cla
doan thang p1 p2 thi B12 12 sa d6 Voronoi cla pl va p2.

SO d6 Voronoi cla ba vi tri khong thang hang: xét ba di€m pl, p2, p3. Ta xét ba sG d0
Voronoi B12, B23, B31 1a ba duOng trung truc cla ba doan plp2, p2p3, plp3 ba duGng nay gap
nhau tai mOt di€m 1a tim duOng tron ngoai ti€p tdm gidc plp2p3 di€m nay chinh 1a so do
Voronoi cUa pl, p2, p3.

SG d0 Voronoi cUa nhi€u vi tri (I6n hon 3): ta tim sG d0 Voronoi 2 di€m bat ki, mang
1udi thu dugc 1a sG dd Voronoi.

Trong hé thong tin dia 1y, sO d0 Voronoi dugc dp dung d€ hinh thanh céc chlic ning nhu
bi€n d6i d6i tugng tU raster sang vecto nhO kY thudt tim xuong, xay dung tam gidc Delaumay
trong mo hinh TIN...

3.5.2. Cau tric dialy TIN

TIN dugc nghién c(u tU nhing nim 70 cUa thé ki XX, c4c hé thOng GIS thudng mai c6
md hinh TIN xudt hién vao nhitng nim 80 cla thé ky XX. TIN c6 khd ning bi€u dién bé& mat
lién tuc tl tap di€m dia ly r0i rac. Khai ni€m hinh hoc TIN 1a tdp cic dinh dugc nOi v&i nhau
thanh c4c tam gidc, cdc tam gidc nay hinh thanh bé mat ba chi€u. B&é mat TIN dugc s dung dé
bi€u dién cc van dé khac nhau nhu dO cao, lugng mUa... Trong GIS vectd thi TIN dugc coi nhu
céc da gidc c6 thuOQc tinh 12 d6 dOc, hudng va dién tich. Céc dinh cUa ching c6 thulc tinh d0 cao,
céc canh c6 thudc tinh d0 dOc va hudng. M6 hinh nay kha don gidn va kinh té.

C6 nhi€u phuong phap hinh thanh TIN, mOt phuong phap phd bi€n 1a dua trén co s&
x4y dung tam gidc Delauney. Nim 1934 Delauney da chUng minh n€u n0i tUng cdp vi trf trong sO
d6 Voronoi c6 hai da gidc Voronoi cUa chiing ciing chia s& mOt canh Voronoi bdi doan thang thi
ta c6 cdc tam gidc, cdc tam gidc nay thda min tiéu thUc Delauney khi vong tron ngoai ti€p cla
chiing khdng bao bat c( di€m dia 1y nao khéc.

3.6. Bi€n d@&i tlr vecto sang raster va nguoc lai

So sanh mo hinh raster va vecto

Mo hinh raster | Mo hinh vectO
Uu diém

M5 hinh hiéu qud Thuén tién bi€u dién hién tuong ty nhién
Dé t6 hgp, nap chOng M06 hinh c6 dOng
Hudng anh vé tinh C6 khd ning tao 1ap topd 1udi, tbng quat hoa,
C6 kha niing mo6 phong dé stra d6i
DE phan tich dit liéu Thao téc hinh hoc dé dang, chinh xac

Nhuoc diém
Chat lugng d6 hoa han ché | Cau tric dir liéu phic tap
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Kh6 md hinh héa mang

Bié€n dGi phi tuy€n phlfc tap

Phan 18n cic hé thOng GIS trén cO sG vectd déu s dung thi€t bi d6 hoa trén cong nghé
raster. MOi khi hién thi d{t liéu vectO trén man hinh, mdy in... thi phdi raster héa nhQ céc gidi
thudt bi€n doi vecto — raster.

Vi hé thOng GIS trén cO sd raster thi bi€n d6i raster - vecto 1a thao tic cO ban dé€ su
dung d{r liéu ban do.

3.6.1. Bién doi vecto sang raster

K/n: tim tap pixel trong khong gian raster tring khdp vGi vi tri cla di€m, dudng hay da
gidc trong bi€u dién vectd. T6ng qudt 1a ti€n trinh x&p xi vi vGi viing khong gian cho truGc thi
mo hinh raster chi ¢6 kha niing dia chi héa cac vi tri nhO t0a d0 nguyén.

Raster héa dudng thang

Thudt todn raster héa doan thang dugc thuc hién theo cich ting dan, bat dau tUr di€m
culi cla dudng.

Thudt toan co ban

+ TOng sO pixel t0i thi€u tao nén doan théng dudgc xé4c dinh bai vi tri pixel gilta hai dau
doan thang theo chiéu x, y. N€u Ab 12 doan thang can raster héa, A(x1, y1); B(x2, y2) trong hé
t0a dd raster thi khodng céch x, y sé la:

Dx= abs(x1-x2)
Dy= abs(yl-y2)

TOng s pixel can vé 1a

Dmax = max (Dx, Dy)

n=Dmax + 1

Gia tri dich chuyén cla x, y dugc x4c dinh theo bi€u thiic sau:
Incx = Dx/ Dmax Incy = Dy/ Dmax

+ D& tim vi trf pixel ti€p theo ta phdi lam tron tao dO thanh s6 nguyén gan nhat sau khi
ting chiéu x, y nhu sau:

Fori=1to n-2 {
X = X + Incx
y =Yy + incy

ix = round(x)
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1y = round(y)

setpixel(ix, iy);
}
Thudt toan Bresenham danh cho dudng thang c6 hé s6 géc 16n hon 0.

Dua trén tuong quan cUa Dx va Dy ma ta quyét dinh di€m nao s& dugc vé ti€p theo hay
bi€n thién theo chi€u nao.

+ Dx > Dy ta cho y bién thién theo x
+ Dy >= Dx ta cho x bi€n thién theo y
D€ ting tOc d0 thuc hién ta thay sO thuc bang sO nguyén va tranh phép todn nhan, chia.

Gid si Dx:Dy= 8:12 thi y s& bién thién theo x v{i ti 1€ nay, tlc x ting thém 12 di€m thiy
m&i ting 8 di€m hay khi x ting 1 thi y ting 8/12, ta khong thuc hi€n chia ngay ma luu 1ai trong
bién d, dén khi ndo d > Dx thi cho y ting 1 va gidm d di Dx.

Tuong tu v&i hé sO géc nhd hon 0 thi ta cho mOt chiéu ting, chi€u kia gidm.
Raster héa da giac
Tié€n trinh raster héa da gidc doi hdi phdi tim céc pixel nam trong nd.

Quid trinh Raster st dung thudt toan bi€n d6i dudng quét da gidc, thudt todn nay xédc dinh
kha tOt cdc di€ém nam trong da gidc nhung raster héa dudng bién sé& phat sinh 10i do kich thuGe
di€m anh. O déy ta s& dung hai phuong phdp d€ xac dinh pixel c6 nam trén bién hay khong.

+ Phuong phép “Tam di€m”: nu tim cUa pixel nam trong da gidc thi né thulc da gidc.

+ Phuong phép “Pon vi tr0i”: Néu dién tich phan pixel thuc da gidc 16n hon phan con
1ai thi n6 thudc da gidc.

Hai phuong phép nay thuOng dan dén cic k€t qud khac nhau khi raster hoa.

Co két dudng quét

MOt céch raster héa da gidc khéc d6 1a tim ra cdc hang pixel ndm gan ké cla da gidc thong
qua thudt toan tim céc bién cUa tap hgp lién tuc cac pixel cla mOt hang hay mOt duOng quét anh
d€ tao thanh khoi da giic.

Thudt toan bi€n dbi dudng quét clia da gidc thuc hi€n nhu sau:

+ Khdo sét tUng dudng quét di qua da gidc d€ tim tQa d0 giao di€m gilra chiing va canh
da gidc. Céc canh song song v&i duOng qiit s€ dugc bd qua.

+ Sap x€p toa dd giao di€m theo th( tu ting dan va lam day dudng quét gilta cdc cdp
diém.
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D€ ting tGc dO thuc hién ta can ting tOc d6 tim giao di€m, di€u nay dugc gidi quyét
dé dang khi d3 xdc dinh dugc d6 doc cUa da gidc.

3.6.2. Bi€n d0i raster sang vecto
Céc budc thuc hién:

+ Chon ngu&ng: chuyén dGi cudng dd anh vé dnh hai mau.
+ Lam tron: loai bd c4c bi€n dang do nhiéu, cic di€m d6m.
+ Lam manh: 1am manh dudng thang sao cho dd rOng cla ching bang 1 pixel.
+ Mi xau: chuy&n anh vecto thanh tap cdc x4u pixel, mbi xau bi€u dién mot dudng.
+ Gidm thi€u vecto: moi x4u pixel dugc chuyén vao diy vecto.
Lam manh

O day ta cdn chi ¥ dén thuat todn lam manh. Gid sU ta c&n 1am manh mau den trong mot
anh nhi phan. Xét vdi 1 pixel P c6 tdm pixel k€.

L N T 1 |1
lyr‘%va EED

S 0 |0 1
Ta g0i N(p) 1a tOng gi4 tri cUa cic pixel k&, pn, pe, ps, pw 12 gid cdc pixel trén, dudi, trii,
phai. Tp 12 s6 18n bi€n dGi cUa pixel tU 0 -> 1 theo chi€u kim dong hd. Trong vi du N(p) = 5; pn
=1;pe=0;ps=0;pw=1;Tp=2

Thuat todn dugc thuc hi€n nhu sau:

Budc 1: Vi moi di€m anh P ta thuc hién
Néu 2=<P(n) <= 6 va T(p) = 1 vi pupeps= 0 va p.p.pw= 0 thi ddnh ddu P
Budc 2: Gan gid tri 0 cho cdc di€m d4nh d&u, n€u khong cé di€m ddnh ddu thi dUng 1ai.
Budc 3: Quay lai budc 1.
Ma x4u hay tao lap xau
Xéau dudc hinh thanh tUr cdc pixel manh, can xdc dinh xem moi pixel 12 nam & gilra, dau
hay cudi doan théng. Thuat todn tao xau sé€ tim pixel tao ra di€m cubi “s0i”, sau d6 duyét theo
cdc pixel trén dudng va dUng 1ai G di€m culi hay giao di€m. Nhu vay trat tu céc pixel da dugc
tao ra hay xau pixel duQc tao.
Cau hoi 6n tap.
1. Thuc hién thudt todn raster héa dudng thang vdi df liu nhu sau:
- Nhap toa d6 di€m dau va cubi A(x1,yl), B(x2, y2) clia doan AB trong hé toa d0 dé
cdc. Nhap ti 1& kich thudc 1udi raster tuong Ung vGi hai chi€u clia hé toa d0. Pua ra
phan 1uéi raster chlta doan thang AB.

2. Thuc hién thuat todn 1am mdanh.



Cho file anh den trang, dua ra dnh sau khi lam manh.
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CHUONG 4. XAY DUNG CO SO DU LIEU GIS
Dau tién ta phdi thu thap d{t liéu, diy 1a khau quan trong nhat va khé khin nhat trong
qué trinh 1ap m6t hé thOng GIS, dit liéu thu thap dugc phdi dugc x(r 1y so bd trudc khi thuc
hién céc thao tdc trén ching.

4.1. Thu thap thong tin dia 1y va cac phuwong phap nhap dir liéu dia ly

GIS c6 rat nhi€u loai d{f liéu can phadi thu thap tiiy vao muc tiéu phdn 4nh khic nhau
cUa hé thOng. Trong thdi gian ban dau m&i xudt hién GIS, ngudi st dung thuGng tu phat tri€n
khuén mau riéng d€ Iuu trilt GIS, do vay rat khé khin khi chia s€ va chuy€n d6i gilra cic hé GIS
vGi nhau. COng thém viéc nhdp dit liéu vao GIS rat tOn kém thOi gian, thudng tiéu tOn t&i 80%
ngan sich cla du 4n. Vi vay, vi€c chia sé d{t liéu trd nén thong thuOng trong GIS va ddy nhanh
qué trinh chudn héa dit liéu va phit sinh khai niém d{r liéu vé dit liéu d€ mod ta nguOn gOc va do
chinh xdc cUa cic 10p GIS. N€u dit liéu c6 san khong phit hop thi phdi tu s6 héa ban do.

DI liéu trong GIS bao gbm d{ li€u hinh hoc va phi hinh hoc (cic thudc tinh). DI liéu
dugc thu thap trong hé thOng thong tin dia 1y thuOng:

Dudi dang sO nhu ban d0 s héa, CSDL, bang tinh, anh vé tinh...

Phi s6 héa nhur ban d0 gidy, anh chup, cic ban vé...

D{ liéu trac dia

TGng hgp tU cic ngudn khic

D{r liéu dugc thu thap qua hai phudng phdp chinh. Th( nhat 1a thu thdp tU chinh
cdc d6i tugng, phuong phdp nay cho d0 chinh x4c cao nhung tOn kém, chiing bao
gOm:

Trac dia mat dat: dung d€ thu thap dit liéu t6po c6 ty 1& 16n nhu do vé dia hinh,
dat dai. Két qua cla trac dia 1a cdc vectd hai hodc ba chiu, d chinh xdc trong
khodng vai xentimet d€n déximet.

Phuong phap dinh vi bang vé tinh: thuc hién nhG hé thdng dinh vi toan cau
(GPS). Mdy thu GPS hién thj vi tri bang ch{ va s6 cUa ludi toa dd chon trudc.
Ludi tao dd 1a mau vudng hay chit nhat dat trén ban d6. Ludi s& dung d€ mo ta
vi tri nh& t6 hgp chir va sO. Khi st dung GPS thi ta c6 dia Iy vectO hai va ba chiéu.
PO chinh x4c clla GPS dugc ning cao khi cé hai mdy cling xdc dinh mOt di€m
thuGng nim trong khodng 1-2 xentimet dén 10-20 met.

Chup dnh bang mdy bay hay vé tinh: s& dung cic thi€t bi hay cdm bi€n d€ thu
thap tU xa cdc quan hé phd va khong gian cla dOi tugng quan sit. C4c dnh do vé
tinh chup dugc gUi v€ qua séng radio va phdi dugc xU 1y theo d€ thu vé thong tin
can thi€t. PO chinh xdc phuong phdp phu thubc viao chat lugng dnh truyén va
cach xr 1y d{r liéu anh.

Th hai 1a thu thap d{t 1iéu t&r ngudn s6 héa. Phuong phap nay cho d{r li€u it chinh
x4c hon, chi phi ciing thdp hon. Chiing bao gOm:

SO héa bang tay cic ban db gidy.

S’ dung cdc CSDL s6 héa c6 san.
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SO héa ban do gidy tu ddng bang may quét.

4.1.1. Tim ki€m ban d6 phu hop

Tim ki€m bdn d0 phit hgp phu thudc vio lua chon ving, chll dé va chu ki phit hop,
thOi gian phit hgp. Phan 16n thu vién ban d6 chlta md td ving, chU dé, thdi gian phat hanh, tuy
nhién it khi thGi gian thu thap d{r liéu thich hgp vGi thGi gian phat hanh bdn d0. Nhu hé thOng
GIS phuc vU trong giao thdng can quan tim dén céc 16p ban d6 ch(ra thong tin vé dudng bién
hanh chinh, b bi€n, dudng di, dudng sat, cdc thanh phd, quén huyén... Cic 10p nay c6 thé chia
thanh cic 13p con khidc nhu 16p duOng sat chia thanh duGng don va doéi, dudng di c6 16p dudng
quOc 16, dudng ndi thanh (mOt hodc hai chiéu)...

4.1.2. SO héa ban do

Khi chudn bj bdn d6 d€ s6 héa hay quét thi can coi trong phuong phap qui chi€u khong
gian. Ti€n trinh tham chi€u dia 1y 12 ti€n trinh cung cap dia chi khong gian c6 thé thuc hién nhG
st dung he toa d0 dia ly, toa dO 1udi hay khong dung tQa d0. Khi st dung hé toa d0 dia ly, trai
dat dugc coi 1a hinh cu. Khi s& dung hé toa dd 1udi, trdi dat coi nhu mat phang. Hé toa do dia
ly Utm t6 hgp cd hé toa dd dia 1y va toa dd 1udi vi né 1a tdp hop cic mat phang bao quanh trai
dat.

Nhi€u hé GIS khoéng luu trit toa d theo khudén mau do, phut, gidy ma luu trit toa dd hé
thap phan. Do vdy, can phai cong thlic chuyén d6i gilra chiing nhu sau:

DecimalDegrees = Degrees + (Minutes + seconds/60)/60
VD: chuyén d8i 30035°45” sang d0 thap phan
DecimalDegrees = 35 + (35 + 45/60)/60 = 35.59583

SO héa ban d6 gidy bang ban sO héa hay nhdp ban d0 gidy bang may quét 1a phudng
phép thuOng dugc st dung. SO héa bang ban s6 héa la ti€n trinh ghi 1ai vi trf cUa trinh tuU céc
di€m ddc trung doc theo duGng quét trén ban d6. Phuong phap nay cho két qua dudi dang ban
d6 vectO hai chi€éu. K&t qud nhdp ban do sO bang mdy quét 1a s6 liéu raster, n€u s dung cong
cU phan mém chuyén dGi raster sang vectd thi ciing c6 sO li€u ban d6 hai chi€u. PO chinh xac
cUa dit 1iéu phu thuQc trudc hét vao dd chinh xdc ban do gidy.

Ban s6 héa

Bao gOm ban nho chla 1uGi day kim loai min dat theo cic truc Pécic. Con trd chlta cuOn
day kim loai va dugc ndi vGi ban d€ ngudi thao tic xdc dinh di€m can ghi. Vi tri chinh x4c dugc
x4c dinh nhO' dau thap phan mdng tai dau con chay. Trén con trd con cé cdc phim d€ nhap dit
liéu hay nhap ma 1énh. Cong nghé chung nhat cla ban s6 héa dua trén nguyén tac dién tir. Ludi
day trong bang nhd va cudn diy cla con tr@ hoat ddng nhu bd thu, b0 phét hay ngudgc 1ai. Néu
con trd 12 b0 phit thi bd di€u khi€n cla ban s& quét 1udi day kim loai theo chi€u X va Y d€ tim
ra vi tri cht thap mdng dau con tro.

Muc tiéu chinh cUa ti€n trinh chuyén d6i thong tin khong gian tUf dang tuy€n tinh sang
dang s héa 1a ddm bdo quan hé ban do, bao gom:

o P3&m bdo cic lién két tOn tai gilra cdc di€m.
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0 Céc duOng song song dUgc bo toan.

o Bdo toan cic vi trf tuong doi, tuyét doi, tinh li€n ké.
o Cic dudng gén sit khong dudgc cat nhau.

Tié€n trinh sO héa thudng bat ddu bang cO dinh ban d0 gdc 1én mat ban s6 héa. Trudc
hét phdi sO héa cic di€m di€u khi€n hay 1UGi tao d0 d€ ding ky hé thOng toa d0, sau dé mdbi
dén cdc dac trung. M6t phan quan trong cUa sO héa ban doO 1a ddm bdo thong tin tham chi€u dia
1y, bi€u thi bang 1udi va cic dudng kinh vi tuyén can dugc Iuu trlf theo ban dd s6 héa. Phan
16n ban d6 ty 1€ trung binh va ty 1& 16n (trén 1:50000) déu chlra 1udi ving ¢ sG cho phép
chuy€n d6i tuy€n tinh tU toa dd sO héa sang toa dO 1uGi. Néu gid s ban dO khong bi bi€n dang
hay khong doi hdi dd chinh xdc cao thi chi can ba di€m di€u khi€n tao d0 khong thang hang,
néu can chinh xdc cao thi can nhi€u di€ém hon (thudGng 1a 20 di€ém).

Ban sO héa thuOng c6 hai ché d6 nhap toa d6, d6 1a di€m va dudng. Trong ché d6 diém,
ban s6 héa chi phat sinh tao d0 mOi khi nh@n phim trén con chay. Ché d0 nay thudng dp dung
d€ s0 héa dac trung di€m nhu dO cao di€m, thanh phd trong ban d6 ty 1& nho va cdc dac trung
dudng hay da gidc nhu hé thOng sdng ngdi, duOng bién hanh chinh. Ché d0 dudng nham ting
tOc d6 s6 héa cic dac trung duOng hay da gidc vi chiing tu ddng ghi 1ai toa d6 cdc di€m khi thao
tac vién dich chuyén con tr® theo duOng s héa. Viéc tu dOng ghi toa dO dua trén co s thoi gian
hay khodng cich. Ché d0 duOng thudng l1am phét sinh m&t Iugng 16n d{t li€u du thira vi thé ché
d0 di€m dugc st dung nhi€u hon.

M3 héa dac trung ban do

Sau khi s héa cdc dac trung di€m, duOng va da gidc, ta phdi cung cdp thong tin kém theo
d€ chi ra ¥ nghia cUa ching. Chiing c6 th€ 1a thong tin phan loai 16p nhu khu nha, dudng di hay
chi danh nhu tén dat, tén duOng... Céc thong tin nay thuGng dugc nhdp tU ban phim.

Mai héa di€m, dudng thudng khéng gdp khé khin nhung vGi da gidc kha phlc tap vi moi
doan, di€m lién két c6 th€ gan vGi cic da gidc khdc. N€u mOi da gidc dugc ma héa dbc 1ap thi
phai s6 héa hai 1an cdc doan thang chung nhau, mét gidi phép tranh sO héa hai 1an 12 lién két vGi
cap mi ddc trung cho ching. Cdp ma nay dai dién cho cic da gidc trdi, phdi clla doan thang
(khdi niém trdi, phdi phu thudc vao hudng cla doan thang). Sau khi ma héa doan thang bién da
gidc theo cdch nay ta c6 th€ xdy dung lai da gidc qua viéc tim ki€m cdc lién két doan thang tréi,
phai cla chiing, cdc doan thang tim dugc phai dugc sap x€p d€ c6 dugc mot xau diém dau va
di€m cudi. MOi lién két chi c6 duy nhat mOt chi danh, d{r liéu dia 1y dugc tao ra nhd tham chiu
dén danh sach cdc chi danh cUa lién két.

Tim ki€m va hiéu chinh 16i

Moi ban d6 sO déu tOn tai cic 10i do xdy dung t ngudn dit li€u chinh xdc khong cao hay
do qua trinh s6 héa nén cong viéc sra 16i 1a can thi€t. C4c 10i do thao tic vién tao nén thuOng dé
sCta chita hon 1a xudt phét tUr d{f liéu gOc. Céc 16i thuOng gap khi s6 héa ban dd d€ hinh thanh
da gidc, bao gom:

0 Xau doan thang 10 10ng do vé& qud hay vé& hut.

o Khong gan nhan cho da giac.
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0 Dung d6 nhin trong da giac.

0 Xau doan thang c6 cung nhan, da gidc trdi, phai.

e

Hinh 4.1: L6i doan thang 10 ling

T

Hinh 4.2: Ch@p niit

aQ

Trong mang cdc xau doan thang hinh thanh da gidc thi cdc x4u phai két thic tai cdc diém
nit. Khi s& héa ching hay bi v& qud hodc hut, cic 16i niy c6 thé phat hién ngay khi s6 héa va
hiéu chinh qua viéc kéo cic dau niit, trong hé thGng GIS chlc ning nay c6 san dugdc goi la
“chdp”, ¢6 khd niing chap hai hay nhi€u di€m cdch nhau mOt khodng cho trudc 1ai.

Khi s6 héa mOi da gidc cdn mOt diém d€ dat nhan va 10i trong qu4 trinh nay I3 thi€u nhan
hay thira nhin. LOi vé dung dd da gidc 1a do thao tic vién thuc hién khong chinh x4c. Cac 16i nay
thudng phdi lam 1ai ngay trong qu4 trinh sO héa.

LOi khi s6 héa con xdy ra khi sO héa nhi€u 1an ciing m6t xau, di€u nay c6 th€ phat sinh

cic da gidc 1a hodc khong c6 di€m tham chi€u dan dén khéng xédc dinh dugc chinh xdc da gidc,
16i nay thudng 1a do dat sai vi tri di€m s6 héa hay sai trat ty sO héa.

SU dung tép dir liéu ban do cé san

Ciac dif liéu c6 san thudng 1a cic tép dudng bién, ching mo ta hinh hoc dudi dang s6
cUa cic don vi hanh chinh. Can phai tim céc df liéu c6 san phtt hop véi hé GIS can xiy dung va
1uu trlr dudi cdu tric dit 1iéu chudn.

Tich hop dit liéu ban dd s6 héa tir nhi€u ngudn khic nhau

Khi sO héa mOt ban d6 vao nhi€u thoi di€m khac nhau hay st dung cdc hé toa dd khic
nhau thuOng xdy ra hién tugng bi€n dang canh sudn, cic ddi tugng nhu dudng di, sdng ngoi...
hay cdc ddc trung tdpd trdi trén nhi€u ban dO hay mat tinh lién tuc.
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Hinh 4.3: Bién dang canh sudn

Sau khi sO héa ban d6 d{F liéu thu dugc phan 16n dudi dang md hinh vectd song GIS s
dung linh hoat cd hai mé hinh vectO va raster do d6 can phdi chuy&n doi gilta hai mo hinh nay.
MO0i d{f liéu vecto trén man hinh, mdy in... thi phdi raster héa nhO céc thudt todn bi€n ddi vecto-
raster trong hé toa d0. V&i hé thOng GIS trén cO sd raster thi thao tic bi€n dbi vectO-raster 12
thao tdc cin ban d€ hé thOng s dung dugc d{t liéu vectd. VGi hé thOng GIS trén cO s& vectd
thi vi€c thu thap d{f liéu thdng qua mdy quét 1a dang raster can chuyén dGi d€ st dung.
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4.2. Co'sO dirliéu thong tin dia ly

4.2.1. Tép co sb ditliéu

NhU ta di biét dia Iy trong GIS luu dudi dang CSDL khéng gian, ndi dung céc tép trong
CSDL khong gian dugc phan biét bdi ki€u d6i tugng hinh hoc hay 18p cic dac trung ban d6. Do
vay, chiing c6 thé€ 1a tép thong tin tham chi€u di€m (vi trf thanh ph0, lang, nha &), t&p thong tin
tham chi€u dudng (qulc 10, séng ngodi...), ngoai ra ¢ thé 1a t&p Iuu trlf cic danh muc ma md td
dac trung va t€p chi s6 dén ndi dung cic t€p khac trong hé thOng.

/ 100 144297 607410 20000 Ha NOi
- 102 Hai Phong
Tép dir ——
liéu dia ly 220 Da Nang
123
145
Chidanh | Toadd X Toadd Y Dién tich | Tén

Céc bang sau ddy mo ta mOt céch thlc Iuu trf thong tin dia 1y trén tép:

Tén truOng MO ta Loai SO byte
FEATMO S6 hiéu duy nhat cla ddc trung Int 4
EASTING Toa d0 phia dong Int 4
NORTHING Toa d0 phia bac Int 4
AREA Dién tich
POPULATION Dan sO Int 4
NAME Tén thanh phO Char |30
COUNTRY Tén qubc gia Char |30




Tén trudng | Mo td | Loai | S&byte

Bdn ghi dau tép

RFEATMO SO hiéu duy nhat cUa ddc trung Int 4

RCLASS L&p ddc trung (song ngodi, qudc 10) Char |2

RNAME Tén d6i tugng Char |30

NCOORDS TOng sO toa dO Int 2
Ban ghi toa do

LAT (1) Kinh d6 Float 4

LONG (1) Vi dd Float 4

LAT (n) Kinh do Float | 4

LONG (n) Vido Float |4
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Céc ban ghi trén dugc hinh thanh tU trdn cdc truOng sO va ky tu. D liéu sO khong phai
lic nao cting luu dudi dang sO nguyén hay thuc, c6 th€ st dung céc xAu thay thé nhung kém
hi€u qua hon do yéu cau kich thudc dit li€u nhi€u hon. Do vay, d{t liéu bdn d6 thudng dugc
luu dudi dang s trong céc t€p nhi phan. Con cic tép ddc 1ap vGi dt liéu ban d6 luu dudi dang

t€p ky tu.

Ciing gi®ng nhu' CSDL thong thuOng, céc tép cla CSDL dia ly dugc td chlc theo cic
dang tép tudn tu, t&p chi sO, tép chi sO sap x€p, danh sich két noi, cay.

Tép dit 1iéu tuan ty:

| ... | Record 5 | Record4 |Record3 [Record2 |Record1 |
Tép dir liéu chi s6:
Khoéa Chi s6 STT | Tén thanh ph& | Nudc Dan s6
-Ha NO» 1 1 Ha Noi Viét Nam
Hai Phong | 2 2 Hai Phong Viét Nam
—VieaChiin | 3 3 Vién Chin Lao




Tép dir liéu chi s6 sap xEp:
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Khéa Chi s0 STT | Tén thanh phd | Nudc Dan sO
Hai Phgng |2 1 Ha NOi Viét Nam
HaNOi 1 2 Hdi Phong Viét Nam
“Vien Chin | 3 3 Vién Chin Lao
Danh sdch két n6i:
Khéa Chi s0 STT | Tén thanh phd | Nudc ... | Con tro
L ViétNam | | 1 Ha Noi Viét Nam 2
Lio. _ |2 2 Hai Phong Viét Nam 4
Thai L |3 3 Vién Chin Lio 5
47
Cay: (vidu so do duong khong)
Ha NOi \
Son La Hué
Pa Nang Vinh

4.2.2. (l'ng dung CSDL trong GIS
Ngay nay, hdu hét cic hé thOng thong tin dugc xiy dung xung quanh CSDL quan hé.

Tuy nhién, GIS ddi hdi CSDL cla minh khong nhlng luu trlt dugc cdc d6i tugng ma con c6 kha
ning tim ki€m truc ti€p va tinh to4n d{t li€u khong gian. Do d6, hé thdng GIS thuong mai déu
dugc xay dung dua trén moOt trong ba ki€n tric sau:

Ki€n triic déi ngau

GIS c6 hai hé thdng CSDL tich biét, mOt cho d{t li€u hinh hoc va mbt cho d{F li€u thubc
tinh. Ta goi ching 12 c6 ki€n tric d0i ngdu, ki€n tric nay tich thanh céc hé con d€ 1uu trlf va truy
nhap dr 1iéu khong gian, va thong tin thuQc tinh dugc 1uu trt trong RDBMS. Céc thanh t0 hinh
hoc va thuQc tinh cla cic dOi tugng dugc lién két vGi nhau bdi chi danh duy nhat. DE xAm nhdp
d0i tugng phai truy nhdp cd hai hé con sau d6 t6 hop k€t qua. Lgi thé cla ki€n triic nay 1a tUng
phan trén co s& RDBMS chudn cho nén viéc 1uu trt va truy nhdp c6 hi€u qud cao nhung bat 10i
@ chO khong bdo dam tinh toan ven dif 1iéu nhu trong trudng hop thuc thé€ van ton tai trong hé
con luu tr(r khong gian trong khi da bi x6a trong RDBMS.



Phan mém
quan ly dir
liéu

/J\

~
CSDL Hinh Hoc

Tép toa dd

Tép tdpd
N L

Cong cu GIS

Giao dién nguGi
dung

DBMS
thuong
/ja—i\
()

CSDL Thulc
Tinh

Bang thuOc tinh

T Teptops

Hinh 4.4: Kién triic d6i ngu cUa GIS

Kién tric tang

Hé thong tin dia ly

Tang tro gitip di tuong khong gian

Hé quan tri CSDL quan hé chudn

Hinh 4.5: Kién triic phdn tang cla GIS
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Kién tric tang 1Uu cd d{t liéu khong gian trong md hinh dr li€u quan hé, khi dé thuc thé
hinh hoc phdi dugc bé ra lam nhi€u phan d€ 1uu vao cic bang khic nhau. Truy nhap thuc thé
g0c phai dugc thuc hién két nbi cic quan hé, dan t&i hé thdng chay chdm va khé st dung, dé€
tranh khé khin ta hinh thanh giao dich khong gian trong tang dinh cUa CSDL quan hé chudn.
Tang ndy c6 trach nhi€m thoéng dich cau 1énh truy van hinh hoc thang ciu 1énh SQL chudn, két
qua sé cho truy nhap khong gian nhanh hon nhung truy van phUc tap hon.
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Kién triic tich hop

Phan mé& rOng khdng gian dugc tich hgp vao DBMS, khi d6 ngdn nglt truy van dugc m&
rOng bdi kha niing truy van cédc ki€u hinh hoc va cic todn tl khong gian nhu tinh todn khodng
cdch, giao di€m, chu vi... M6 hinh GIS ki€u nay c6 hai gidi phép tich hgp la:

o MGa rOng quan hé qudn tri dit liéu thuong mai chudn cho d{r li€u khong gian.
o Hé quan tri CSDL mdi theo hudng ddi tugng.

Cong cu GIS Cong cu GIS
Giao dién nguoi Giao dién nguoi
diino diino
MG rOng MG rOng
DBMS thuong DBMS tu thiét ké

~ T ~— T
A ]

CSDL thuOc tinh va CSDL thuOc tinh va
hinh hoc hinh hoc

Tép do hqaﬂ Tép do hgaﬂj

Tép topd Tép topod

w Bang thudc tinh

Hinh 4.6. Kién triic tich hop cUa hé GIS

Cau hoi 6n tap.

1. Neéu cdc phuong phép thu thap dit li€u dia ly.
2. Néu qué trinh sO héa ban do.
3. Cho biét cic mo6 hinh CSDL (ng dung trong GIS .



MOT SO PE THI MAU
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Truong Dai Hoc Hang HAi Viét Nam
Khoa Céong ngh€ Thong tin
BO MON HE THONG THONG TIN

_____ E 3t S
THI KET THUC HOC PHAN
Tén hoc phdn: CAC HE THONG THONG TIN SO D& thi s0: Ky duyét dé:
Nam hoc: X X X

Thoi gian: 60 phit

Cau 1: (2 di€m)
GIS 1a gi. Muc dich va Ung dung cla GIS?
Cau 2: (3 di€m)
Trinh bay hi€u bi€t cUa anh chi vé cic k¥ thuat thu thdp dir liéu khong gian?
Cau 3: (3 di€m)
Trinh bay hi€u bi€t cUa anh chi vé& cdc ham két hgp d{r li€u khong gian vdi céc todn tlr
Vector?
Cau 4: (2 di€m)
Cho biét qu4 trinh s6 héa ban d0?

Luu ¥: - Khong sta, xéa dé thi, nOp lai dé sau khi thi




Truong Dai Hoc Hang HAi Viét Nam
Khoa Céong ngh€ Thong tin
BO MON HE THONG THONG TIN
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_____ E 3t S
THI KET THUC HOC PHAN
Tén hoc phdn: CAC HE THONG THONG TIN SO D& thi s0: Ky duyét dé:
Nam hoc: X X X

Thoi gian: 60 phit

Ciu 1: (2 diém)
Cho biét kién tric va chlic ning cla GIS?
Cau 2: (3 di€m)
Trinh bay hi€u bi€t cUa anh chi v& cic hé tham chi€u khong gian?
Ciu 3: (3 diém)
Trinh bay hi€u bi€t cUa anh chi vé& cdc ham két hgp d{r li€u khong gian vdi céc todn tlr
Raster?
Ciu 4: (2 diém)
Cho biét céc hinh thUc cla ban d6?

Luu ¥: - Khong sta, xéa dé thi, nOp lai dé sau khi thi
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Truong Dai Hoc Hang HAi Viét Nam
Khoa Céong ngh€ Thong tin
BO MON HE THONG THONG TIN

_____ E 3t S
THI KET THUC HOC PHAN
Tén hoc phdn: CAC HE THONG THONG TIN SO D& thi s0: Ky duyét dé:
Nam hoc: X X X
Thoi gian: 60 phit

Cau 1: (2 di€m)
GIS 1a gi. Trinh bay qué trinh tim ki€m va phan tich khdng gian?
Cau 2: (3 di€m)
Trinh bay qué trinh thu thap d{r liéu, thudn 10i va khé khiin trong qu4 trinh nay?
Cau 3: (3 di€m)
Trinh bay mo hinh vecto?
Céu 4: (2 di€m)
Trinh bay qud trinh vectO héa raster?

Luuy: - Khong sUa, xéa dé thi, nOp lai dé sau khi thi




Truong Dai Hoc Hang HAi Viét Nam
Khoa Céong ngh€ Thong tin
BO MON HE THONG THONG TIN

46

_____ E 3t S
THI KET THUC HOC PHAN
Tén hoc phdn: CAC HE THONG THONG TIN SO D& thi s0: Ky duyét dé:
Nam hoc: X X X

Thoi gian: 60 phit

Ciu 1: (2 diém)
GIS 1a gi. C4c thanh phan cUa GIS.
Cau 2: (3 di€m)
Trinh bay hi€u bi€t cUa anh chi hé thGng phép chi€u UTM?
Ciu 3: (3 diém)
Trinh bay qué trinh raster hoa vecto?
Cau 4: (2 di€m)
Cho bi€t céc md hinh CSDL trong GIS ?
____________________________ ***HET*>!<>!<____________________________
Luuy: - Khong sUa, xéa dé thi, nOp lai dé sau khi thi




Truong Dai Hoc Hang HAi Viét Nam
Khoa Céong ngh€ Thong tin
BO MON HE THONG THONG TIN
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_____ E 3t S
THI KET THUC HOC PHAN
Tén hoc phdn: CAC HE THONG THONG TIN SO D& thi s0: Ky duyét dé:
Nam hoc: X X X

Thoi gian: 60 phit

Cau 1: (2 di€m)
Cho biét kién tric va chlic ning cla GIS?
Cau 2: (3 di€m)
Trinh bay hi€u bi€t cUa anh chi v& cic hé tham chi€u khong gian?
Cau 3: (3 di€m)
Trinh bay cdu tric Raster?
Cau 4: (2 di€m)
Trinh bay qud trinh raster hoa vecto?

Luuy: - Khong sUa, xéa dé thi, nOp lai dé sau khi thi
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