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MO DAU
Cung véi sy phat trién cta xa hoi, con nguoi da st dung nhiéu cong cu
dé tim hiéu, khai thac va giai dap cac thc méc veé tu nhién; trong do, k¥ thuat
“Thong tin dia 1y (GIS — Geographic Information System) 1a k¥ thuét uu viét

duoc sur dung rong rai tir nhiing nam 60 tré lai day.

K¥ thuat GIS 1a k¥ thuat img dung hé¢ théng vi tinh, sd héa dé thu thap,
phan tich, xtr Iy dit liéu khong gian. Tir d6, GIS da tro thanh cong cu hd trg ra
quyét dinh trong hau hét cac linh vuc nghién ctiru va quan ly, dac biét trong

quan 1y, quy hoach nguon tai nguyén moéi trudng.

Thong tin dia 1y 13 thong tin vé cac vi tri trén bé mit trai dat, bao gdm
tri thirc vé cai gi do? O dau? Hodc tri thirc vé cai gi O tai vi tri biét truge? Pic
trung cta thong tin dia 1y c¢6 thé rat chi tiét nhu: thong tin vé ting ngdi nha
trong thanh phé hodc co thé rat tho nhu: thoi tiét, mat do dan sé qubc gia...
Mot trong nhitng dac trung riéng biét cua dir liéu dia 1y trong GIS 1a: “khong
ré rang — mo”. Pac trung nay hinh thanh trong qua trinh thu thap dir liéu tur
thé gidi thuc nhu: thong tin twong Gmg vé ddi tugng khong day du, thu thap
dir liéu cua dbi twong bat 6n, qua trinh tdp hop thudc tinh dit liéu xay ra sai
sot, hoac viéc sur dung cac dién ta dinh tinh trong biéu dién mdi quan h¢ gitra

thugc tinh vo61 nhau.

Phuong phép truyén théng trong thu thap, luu trit dir liéu dia 1y 1a sur
dung ban db gidy, mo ta, ding co s dit liéu quan hé,... Tuy nhién, dé giai
quyét van dé khong 1 rang, dit liéu mo ¢ trén GIS can ¢6 sy mé rong vé md
hinh dir liéu, tich hop céc 1ap luén, phép toan cé sir dung logic md trong biéu
dién va phan tich dit liéu khong gian.

GIS c6 nhiéu chtrc nang thuc hién phén tich dir liéu khong gian, trong

d6 hai thao tac cuc ky quan trong 1a xép chdng ban dd (overlay) va xay dung



vung dém (buffering). Trong d6, ving dém la mot vung bao phu boi mdt

khoang cach nhét dinh tir mot dbi tuong diém, duong hodc vung.

X4y dyng ving dém 1a mot phép chon loc ddi twong hay vung dia 1y
trong khong gian duoc str dung phd bién trong GIS. Cac thuat toan xay dung
ving dém str dung logic md 1 co s& 1y thuyét dé hd tro cac lap luan trén tap
dir liéu mo trong GIS. Chinh vi 1y do dod, trong khuon khd luan vin, hoc vién
thuc hién nghién ctru: “Xdy duwng viing dém trong hé thong théng tin dia Iy

st dung logic mo”



Chuong 1
TONG QUAN VE
HE THONG THONG TIN PIA LY VA LOGIC MO

1.1. Tong quan vé Hé thong tin dia ly

Thong tin dia 1y 13 tdp cac thong tin vé linh vuc mo ta trai dit, bao gdm
cac mo ta vé cau tric khong gian (hai chiéu), khi quyén (ba chiéu), vi tri, toa
do,... cta cac ddi tuong trong thé gio1 thuec.

Dé luu trit cac dit liéu nay, nguoi ta st dung ban do. Ban db 1a thé hién
ctia quan hé khong gian (spatial relationship) giita cac ddi tuong; 1a biéu dién d6
hoa tap cac dic trung triru tugng va quan hé khong gian tuong tmg trén bé mit
trai dat nhu: ban d6 mat do phat trién kinh té tai timg ving dia 1y, ban do phan

loai chat dat,. ..

Véi sy phat trién manh mé cta cong nghé thong tin, hién nay, dir liéu
ban dd dugc luu trit dudi dang sé hoa. Moi dir liéu dugc thu thap va luu tri,
phan tich nho su giup d& ciia Hé thong thong tin dia Iy (Geographic Information
System — GIS).[1]

1.1.1. Cac khai niém co ban

Hé thong thong tin dia 1y — Geographic Information System (GIS) 1a mot
nhanh cta cong nghé thong tin, da hinh thanh tir nhitng ndm 60 cia thé ky trudc
va phat trién rat manh trong nhitng nim gan day.

GIS duoc str dung nham xur 1y dong bo cac 16p thong tin khong gian (16p
ban dd) gin véi cac thong tin thudc tinh, phuc vu nghién ctru, quy hoach va quan
Iy cac hoat dong theo lanh thd.

1.1.1.1. Pinh nghia H¢ théng thong tin dja ly (GIS)

Su da dang trong cac linh vuc st dung, cdc phuong phap va khai niém ap



dung trong GIS d3 din dén c6 nhiéu dinh nghia khac nhau vé GIS:

e GIS la mot hé thong thong tin dé ma hoa, luu trix, bién d6i, phan tich va
hién thi thong tin dia ly (http://www.asprs.org)

Nhu vay, xét vé goc do 1a cong cu hodc tng dung thi GIS 1a cong cu hd
tro ra quyét dinh, gitp nguoi st dung thuc hién cac muc dich cu thé.

e GIS Ia hé théng gom dau vao, b nha, bo xa 1y va dau ra cua thdng tin
dia ly (NCGIA Core Curriculum in Geographic Information Science)

Xét dudi goc @6 1a hé thdng, GIS 1a hé gom céc thanh phan: phan cang,
phan mém, co sé dit liéu va co so tri thic chuyén gia.

e GIS la hé thong phan mém may tinh, phan cang, dit liéu nham thao tac,
phan tich thdng tin khéng gian (http://www.gis.com)

Xét dudi goc do 1a phan mém, GIS 1am viéc vai céc thdng tin khong gian,
phi khong gian, thiét 1ap moi quan hé khong gian gitta cac dbi tugng. CO thé noi,
chirc nang phan tich khong gian da tao ra dién mao riéng cho GIS.

Tuy c6 rat nhiéu dinh nghia vé GIS nhu trén, nhung néi chung da thong
nhat quan niém: GIS la mét hé thang két hep gida con ngwoi va hg théng may
tinh, cling cac thiét bi ngoai vi dé luu trir, xi¢ ly, phan tich, hién thi cac thong
tin dia ly, hé tro’ ra quyét dinh phuc vu muc dich nghién ciru, quan ly nhdt
dinh.

1.1.1.2. Kién trac hé thong théng tin dia ly G1S

DPoi tuong nghién ctu cua GIS 1a cac hién tuong dia 1y: 1a cac thuc thé
trong thé gid1 thyc voi 3 thudc tinh: ddt tén/mo ta duoc, tham chiéu dia 1y duoc
& dugc gan cho thoi gian/ khoang thoi gian ma no ton tai. Véi gia thiét cac hién
tuong nay xay ra trong khong gian Euclid 2-D hodc 3-D, sau khi dit liéu dugce
thu thap, nguoi ta stt dung cac phuong phap khai quat héa (generalization) dé

loai bé cac chi tiét khong can thiét.


http://www.asprs.org/
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Research Institute]

Hinh 1.1 Hé thong théng tin dia 1y
Két qua thu duoc sau qué trinh phan tich nhd hé GIS chinh 14 ban d, luu
d6, biéu dd,..; GIS luu trit thong tin thé gidi thuc thanh cac ting (layer) ban do

chuyén dé ma chiing c6 kha nang lién két dia Iy vdi nhau.

Tang dat s dung

Tang duwdng qudc 16
Tang bién hanh chinh

Tang 16 s&r dung

Hinh 1.2 Tang (layer) bdan do

Tang ban dd 1a tap dir litu mo ta cing mot tinh chat ctia cac vi tri trong
vung dia ly. Chi mot loai thong tin xuét hién tai mdi vi tri trong mot téng ban do.
Bao nhiéu loai thong tin can by nhiéu tang ban d6. Vi du: Hinh 1.2, mdi tang s&
tuong Gmg c6 ban d6 chuyén vé loai thong tin d6: ban dd 16p dét str dung, ban d6

hanh chinh,...



Tu tudng tach ban dd thanh tang tuy don gian nhung kha mém déo va hiéu
qua, chung c6 kha ning giai quyét rat nhiéu van dé vé thé gidi thuc: theo ddi
diéu hanh xe cd giao thong, cic ung dung lap ké hoach va mé hinh hoa luu

thong.

1.1.1.3. Md hinh dir liéu khbng gian

Dit liéu GIS rat phong phl vé chang loai. Mot dit liéu dia ly bao gom 2
thanh phan: thuoc tinh va hinh hoc.

Dz liéu hinh hoc: cac thong tin khdng gian, vi tri dia 1y duoc trinh bay dudi
dang vector (diém, duong, ving) hoic dang raster (Iudi). Thi du: Puong bién

hanh chinh tinh va vi tri dia Iy hinh thanh nén ving xac dinh tinh do.

Dir lidu thude tinh: cac dit liéu théng ké, dir liéu phi khong gian dung dé mé
ta dic diém cua d6i tuong dia 1y duogc trinh bay dudi dang cac ky tu hodc sb
hodc cac ky hiéu. Vi du: Dan sé ciia mot tinh hay luong mua trong nim cia

vung...

Hai thanh phan dit liéu trén duoc luu trit riéng trong co sd dir lidu nhung két

ndi logic véi nhau béi cac khoa trong GIS.
a. M6 hinh da li¢u Vector
Piém (Point)

Piém duoc dinh nghia bdi b 2, toa do (x,y) trong 2D hay bd ba, toa do
(x,y,z) trong 3D. Piém duogc st dung dé biéu dién cac dbi tugng khong co hinh
dang va kich thudc. Ngoai tham chiéu dia 1y, cac dir liéu keém theo dugc luu trit
véi diém 1a cac thudc tinh.

Vi du: Céc tign ich cong cong nhu ATM, bénh vién, nha hang, bai dd
xe...Viéc lya chon dit liéu dang diém dé biéu dién ddi tugng phu thudc vao ung
dung cu thé va ty 1& ban d6. Vi du: Bénh vién c6 thé 1a ddi twong diém hodc ddi

tuong 2D.
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Hinh 1.3 Vi dy biéu dién vi tri may ATM
Pwong — Cung (Line - Arc)

Dir liéu dang duong (line) biéu dién cac dbi tugng 1D nhu duong qudc 10,
tau hoa, séng ngdi, dudng dién... Viée lua chon dir liéu dang dudng dé biéu dién
d6i tuong phu thudc vao tng dung cu thé va ty 1é ban dd. Vi du, duong phd co
thé 1a ddi twong 2D hodc 1D.

Pé biéu dién mot tuyén lién tuc v6i dang bat ky 1a kho khan. GIS lya chon
cac diém (nut) dé luu trit va xap xi d6i tuong duong.

Line duoc dinh nghia bai toa do hai dau mat (node) va 0 hay nhiéu nit bén

trong (vertex). Line trong GIS con duogc goi la polyline, arc hay edge.

T

Hinh 1.4 Line trong GIS

GIS luu trir cac nit dé hinh thanh Line theo cac cach sau:
e N&i cac nut bang doan thang (segment) dé hinh thanh dwong gip
khuc (polyline).

e Biéu dién duong cong bang ham tham sé néi céc nit.



Piém (Vertex)

Trucy DiemID X Y
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0

Hinh 1.5 Vi du s6 liéu vecto biéu dién dudi dang cung

Vung (Polygon)

Vung duoc xac dinh béi ranh gi61 cac duong, co diém dau trung voi diém
cubi. Cac ddi twong dia Iy c6 dién tich va dugc bao quanh boi dudng thudong
dugc biéu dién boi ving.

MBbi dic trung ving duoc biéu dién bdi ciu tric cung/nit (1a dudng bao
ctia ving) dé xac dinh da gidc. Cac dic trung ving cung loai dugc luu trit trong

cuing layer (dugc biéu dién béi cac da giac khong xép chong 1én nhau)
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Y
21 145 [ %
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¥
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Hinh 1.6 Vi du sé liéu vecto dwoc biéu thi duéi dang vimg (Polygon)



Hai cdu trac dit liéu hay duoc st dung: Spaghetti & Topology

Ciu tric Spaghetti: Khong co quan hé giita diém, xau va ving chu yéu
dugc dung dé vé va in ban db khong hay dung trong GIS

Ciu tric Topology: Cau trac Topo theo hinh cung nut (Xac dinh vi tri
trai phai ciia cac polyline theo huéng di cua diém bat dau dén diém két thuc.
Dién cac gia tri dinh va Vertex list)

b. M6 hinh dii liéu Raster

MO0 hinh GIS raster chinh 1a m6 hinh str dung k¥ thuat phan hoach khong
gian thanh cac té bao (cell) khong chong phu nhau (hay con goi 1 ky thudt

khdm) dé tao thanh ving nghién ciru. Cat AV s diém (XY)
Raster la mot tap hop cac t€ bao
. Hang

khong gian déu nhau, lién tuc va co
gia tri nhu nhau. Céc gia tri lién quan
dai dién cho cac gia tri bién, khong

S ; i s [l ol [l
phai gia tri diém anh. Diéu nay co Al afallalallzl s e
nghia rang gia tri cho mdt té bao duoc :::g : -

vy e e L., . ) Kich thudte cell .

gid dinh 1a co6 gié tri cho tat ca cac vi
tri bén trong té bao. Hinh 1.7 Vi du mo hinh raster

% Kich thudc ciia ving con ma mot té bao c6 thé biéu dién duogc goi 1a do
phan gidi raster.

< Vitri ctia té bao luu trit 1 ¢6 dinh, 1a diém giira caa té bao hay goc dudi
trai cua té bao.

% Cac vi tri khac dugc tinh thong qua ham ndi suy

% Loi thé khi sir dung mé hinh raster la tinh toan nhanh

% Nhuoc diém: Khong thich nghi véi hién twong ty nhién
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Trén thyc té, chon kiéu md hinh nao dé biéu dién ban dd 13 cau hoi ludn
dit ra v6i nguoi str dung. Viée luu trir kiéu ddi tuong ndo sé quyét dinh mo hinh
st dung? Vi du néu lwu vi tri cta cac khach hang, cac tram rut tién hodc dir lidu
can téng hop theo ting ving nhu ving theo ma buu dién, cac hd chira nudc, ...
thi str dung mo hinh vector. Néu ddi twong quan 1y dugc phan loai lién tuc nhu
loai dat, mirc nudc hay d6 cao cia nui,... thi thudng dung mé hinh raster. Dong
thoi, néu dit liéu thu thap tir cac ngudn khac nhau duogc ding mot mé hinh nao
d6 thi c6 thé chuyén d6i tir mo hinh nay sang mé hinh khac dé phuc vu tt cho
viéc xtr Iy cua nguoi dung.

MJdi md hinh ¢6 uvu diém va nhuoc diém khac nhau. Vé mit luu trit, viéc
Iwru trir gia tri cha tat ca cac 6/diém anh trong mo hinh raster doi hoi khong gian
nhd 16n hon so véi viéc chi luu cac gid tri khi can trong mo hinh vector. Cau
trac dir liéu luu trir cta raster don gian, trong khi vector ding cac cdu trac phirc
tap hon. Dung lugng luu trit trong md hinh raster ¢6 thé 16n hon gap 10 dén 100
1an so v6i mo hinh vector. Véi thao tac chong phti, mé hinh raster cho phép thuc
hién mot cach dé dang, trong khi mo hinh vector lai phirc tap va khé khin hon.
Vé mit hién thi, mo hinh vector ¢6 thé hién thi 46 hoa vector gibng nhu ban d6
truyén théng, con mo hinh raster chi hién thi anh nén c6 thé xuat hién hinh ring
cua tai duong bién cua cac ddi twong tiy theo do phan giai cua tép raster.

Vi dit ligu vector, nguoi dung cé thé bod sung, co dan hoac chiéu ban do,
tham chi c6 thé két hop voi cac tang ban dd khac thudc cac ngudn khac nhau.
Hién nay, mo hinh vector dugc st dung nhiéu trong cac hé théng GIS béi céc 1y
do trén, ngoai ra md hinh nay cho phép cip nhat va duy tri don gian, d& truy van
dir licu.

1.1.2. Cac phép toan phan tich khong gian trong hé GIS

Khai niém phan tich khong gian hay dugc su dung thay cho phan tich dia
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1y. Cac phuong phép, k¥ thuat nghién ctru & day khong chi &p dung trong khong
gian dia 1y, ma con dugc ap dung cho dir liéu & bat ky khong gian ndo. Trong
d6, phén tich khéng gian la tién trinh bién doi dir ligu thé thanh cdc théng tin
hitu ich. Phdn tich khéong gian bao gom cdc phép bién doi, ché tic va cac
phwong phdp khdc tic dong trén dir ligu dia ly dé sinh ra gid tri mdi, ho tro ra
quyét dinh va phdt hién cic mdu, di thwong ma con ngwoi khéng quan sdt

true tiép dwoc.

Mot sb phuong phép phan tich khong gian dugc thuc hién thi cong, bang
thudce do... tir khi cac hé GIS chua ra doi. Phuong phap phan tich khong gian c6
thé rat phirc tap, nhung c6 thé ciing rat don gian. Cac k¥ thuat dugc st dung cé
thé 1a: phuong phap toan hoc rat phtrc tap; hoac nhan biét nhanh mot s6 mau hay
di thuong trong tap dit lidu dia Iy bang mat va bd ndo nguoi; nhung giai phap
hiéu qua nhat 13 str dung két hop cac phan mém va phuong phap toan hoc phirc

tap véi kha nang cua con nguoi.

Cdc phwong phdp truy vin gitp ngudi st dung tuong tac voi CSDL bang

chudt hay ban phim. Két qua dugc trinh dién theo cac khung nhin chuan.

Cdc phwong phdp do dac xac dinh do dai, dién tich, hinh dang, do doc va

cac thudc tinh khac ctua doi tuong.

Bién doi dir liéu khong gian tao ra cac thong tin moi bang cach ché tac

hinh hoc trén cac d6i twong trong co so dit liéu.
1.1.2.1. Truy vin co sé dip liéu

Truy van 1a phép toan phan tich co s, trong d6 GIS tra 10i cac cau hoi cia
nguoi st dung. GIS cho phép tuong tac voi hé thdng co thé bang thiét bi tro, ban
phim nhap cdu héi, chon thuc don, nhin Buttons dé gui cdu truy van SQL dén
co s& dit liéu. Mot s6 hé GIS con tao ra giao dién manh, vi du cho phép tuong

tac voi hé thong bang tiéng noi... Rat hidu qua khi diéu hanh xe cb.
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Loai truy van don gian nhét 13 tuwong tac gitra ngudi st dung voi cac khung
nhin khac nhau, vi du: Khung nhin Catalog view hién thi ndi dung co so dir liu;
Khung nhin Map view hién thj ban d6 dé ngudi st dung truy van vi tri trén bat
cr noi dau cua ban do; Khung nhin Table view hién thi bang dir liu thude tinh

gan véi dbi tuong (diém, dudng, ving).
1.1.2.2. Cdc thudt todan co’ sé phuc vu phan tich khong gian

Céc thuat toan str dung trong céc tién trinh phirc tap ctua GIS duogc hinh thanh

tur cac thuat toan don gian.
Thudt todn tim giao ciia hai dwong thing

Ung dung trong GIS: xép chdng da gic, tron, 1am tan da giac va doan thang,

diém trong da giac, loai bo da giac la...
Tong quat: phuong trinh dudng thang qua 2 diém y = ax+b,
trong d6 b = (Y2-Yy1)/(X2-X1)
Néu ta c6 2 duong thang: y = a;+b;x va Yy = ay+b,x thi giao diém sé& o tai:
Xi= -(a1-a2)/(b1-b2);  yi=arth
Thudt todn tim giao ciia hai doan thing:

Poi hoi kiém tra xem toa do giao duong thang c6 nam trong cac doan thang
hay khong? Trong GIS chung ta thuong lam

viéc voi doan thang thay cho duong thang.

Phirong phdp: biéu dién doan thing bang

tham sé:

Poan thang 1 qua (xa, Ya) Va (Xg, Ys)

Poan thang 2 qua (xc, Yc) V& (Xo, Yb) X

Hinh 1.8 Biéu dién doan thang
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Giao cua 2 doan théng tai t, s nhu sau:

t= (Xc _XA)(yC _ yD)_(XC _XA)(yC _ yA)
(XB _XA)(yC - yD)_(XC - XD)(yB - yA)

O0=t=1val=s=1

X=X, +t(xg —X,) X=X +5(Xp —Xc)
Y=Ya+t(ya—ya) ¥Y=Ye+s(¥o—Ye)

Diém trong da gidc: Pinh ly nira dwong thing ciia Jordan

Tu diém cho trude, hdy v€ tia ra ngoai tan

cung cac canh da giac.

Tinh tong giao diém cua tia v&i cac canh da
giac: Néu tong sO diém la 1€ thi diéem d6 nam
trong da gidc, ngugc lai tong s6 diém chan thi

diém nam ngoai da giac.

Hinh 1.9 Piém trong da gidc 1
Diém trong da gidc: Phwong phdp kiém tra goc
Vi du, xét diém P cho trudc ¢ & trong da giac
ABCDE?
Tu diém P ndi véi cac dinh da giac dé tao
thanh cic goc theo thw tur nguoc chidu kim
ddng hd. Cac goc nay co gia tri dwong hodc Am

tuy theo hudéng do. Tinh tong goc: Néu tong

cac goc bang 0 thi P nam ngoai da gidc. Néu

téng cac goc bang 360° thi P nam trong da giac

Hinh 1.10 Piém trong da gidc 2
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1.1.2.3. Cac thudt toan do dac

Tinh dién tich da giac

Gia sir cac dinh da gidc xép dit theo chiéu quay cua kim ddng hd. V& cac
duong vudng goc tir dinh da gidc xudng truc ndm ngang dé tao cac hinh thang.
Chiéu cao hinh thanh bang hiéu hai toa do x cta hai dinh lién tiép. Chung c6 gia

tri &m hoac duong.

Dién tich da giac s& bang tong dién tich cia cac hinh thang nay:

c

n—

A, = le(xiﬂ —x, )(yi — yb)+2(yi+l — Yb)

Vi Y, 0 gia trj bat ky ké ca 0, cho nén dién

tich hinh thang s€ dugc tinh:

1 n-1
Ap = E{(Xn Y, — XY, )+ Z(Xi Yiia — XiaYi )}

i=1

a
Hinh 1.11 Tinh dién tich da gidc
Khodang cach va d¢ dai
Cac gia tri s6 mo ta cac khia canh cua dit lidu dja 1y, bao gom: do dai,
dién tich, hinh dang cta ddi tuong va quan h¢ gitra cap ddi tuong nhu khoang

cach, hudng.
Pé tinh khoang cach hai diém trén mat phang, ta st dung d6 do Pythagore.
1.1.2.4. Cdc thudgt todn bién doi

Str dung cac qui tac hinh hoc, logic va sd hoc dé lam thay d6i tap dit liéu
nhu t6 hop, so sanh dé tao ra tip moi. Bao goém ca thao tac bién doi raster sang

vector va nguoc lai. Thuat toan bién ddi co thé tao ra cac fields tur tap doi tuong.
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vector data layer A vector data layer B

B1
AT B3
AZ B2
B4
/ vector data layer&
Cc17 cé
CcS
C A B c2
c1|Aa1 B1 o
cz2|A1 B2
C3|A2 B4 Cc3
Cc4 | A2 B2

Hinh 1.12 Bién déi (xép chong)dir liéu tir dir liéu vecto
a. Baitoan xép chang (overlaying)
Xay dung cac dbi twong ving mdi tir hai viung cho trudc bang cach
chong pha ving nay 1én viing kia. Tir 6, dua ra két qua can tim theo yéu cau

da dat ra. Hinh 1.12 1a vi du xép chong hai 16p ban do dé tao 16p ban do méi
trong GIS.

Cac da giac mai 1a phan chung hay phan riéng caa cac da giac cho truéc.
Thuat toan la khé phuec tap.

b. Thugt toan tim giao ciia hai da gidac

Kiém tra xem hai da giac c6 giao nhau? Hai da giac don P va Q cit nhau
néu thoa 1 trong cac diéu kién sau: Mot canh ctia P cat 1 canh cia Q; P nim
trong Q; Q nam trong P

Tim giao ciia hai da giac 16
Thudt todn: Gia thiét canh da giac sip xép theo thtr ty nguoc chiéu kim

dong ho.

Thuéat toan duyét theo cac canh da giac, bat dau tir cap canh a, b va tiép tuc

voi1 canh c6 xu thé cat canh cua da giac kia.
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a1

Giao ciia hai da giac bat ky
(Clamer Schutte, Dai hoc Delft,

Ha lan)
Q2

Cho trudce hai da giac P va Q
khong c6 16 hong, khong tu cit va
dinh cua chung duoc sip xép theo
chiéu kim dong hd. Hiy tim da giac

thudc tap PUQ, P\Q va Q\P

Cac buoc cua thuat toan: Hinh 1.13 Tim giao ciia 2 da gidc bat ky

- Phan 16p cac dinh cta hai da giac vao 2 danh sach: gan vao méi dinh gia
tri i(nside), o(utside) hay b(oundary) phu thudc vao vi tri cia nd so vdi da
giac kia:

- Tim giao cua céc canh cua hai da giac P, Q.

- Méi giao diém duoc xen vao Pv hay Qv va danh diu b(oundary) dé c6
danh sach maéi

- Lua chon cac canh méi cho da giac két qua:

+ Canh da giac méi 1a mot phan canh da giac gdc, nam hoan toan trong hay
hoan toan ngoai da giac kia

+ Vi du: chon cac doan nam trong khi dau cudi nam trong, néu ca hai dau
mdt nam trén canh da giac thi kiém tra diém gitta cia n6 xem c6 nam trong
da giac?

- Tach cac da giac két qua
Téch timg da giac két qua. Bat dau tir doan bat ky c6 dau i hay b sau d6 tim
trong 2 danh sach cac doan tiép theo c6 dau mat khép vai diém cudi caa canh

trudc. Lap cho dén khi tro lai diém ban dau.
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c. Xay duwng vang dém (Buffering)

Thao tac xay dung vung dém (Buffer) la mot
trong nhitng thao tac quan trong nhét caa GIS. Ap

dung thao tac buffer cho ca raster va vector GIS

Thao tac vung dém (buffer) la thao tac lam tang -

kich thudc d6i twgng bang cach mé rong ranh gioi

)

1 éf ,\r A\ﬁ
NI ANZ

cua nd. Pbi tuong & diy co thé 1a diém, duong
hoac mot vung.
Hinh 1.14 Vung dém
d. Thudt todn tim dwong di ngdn nhat
Ta thuc hién chuyén bai toan tim duong di ngan nhat trén ban d6 thanh bai

toan tim duong di ngan nhat giira hai dinh cia mot db thi lién théng.

Chuyén dinh dang ban d6 sang do thi: G = (V,E). Mdi diém sé& duoc chuyén
thanh mot dinh. M&i duong 1a mot cung trong d6 thi. Mdi cung c6 mot gia tri
(trong s6) khéc nhau.

Céc thuat toan tiéu biéu:

Thugt toan Ford-Bellman: Ap dung trong truong hop tim duong di tir mot
dinh téi tat ca cac dinh con lai trong d6 thi

Thugt toan Dijkstra: Tim duong di toi uu tir dinh s dén cac dinh con lai cua
do thi.

Thugdt toan A*: Tim mot duong di tir mot nit khoi dau toi mot nat dich
cho truoc.

1.1.3. Mét s6 linh vuc éng dung cia GIS

Diéu tra va quan Iy méi truong, tai nguyén 1a mot trong nhiing tmg dung

sém nhét cua GIS.

Trong quan ly tai nguyén thién nhién moi truong, cac timg dung cua GIS:
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e Xay dung mé hinh s6 d6 cao (DEM): Str dung cong nghé anh vién tham
dé xay dung mo6 hinh DEM nham phuc vu cho nhi€u muc dich nhu: Luu trit ban
d6 s dia hinh trong cac CSDL cta quéc gia; phuc vu cho muyc dich thiét ké va

quy hoach canh quan, tinh toan do dbc, ...

e Quy hoach mdi trudng: 14 mot trong cac Gmg dung thanh cong nhét, phat
trién bén ving nhét cua GIS. Trong @6, GIS hd trg viéc sir dung dat - quy hoach
viée str dung dét, quy hoach ving, danh gia cac tac dong, quan 1y mdi trudng tu

nhién, dénh gia cac yéu td tic dong dén mai truong tu nhién.

e Nghién ctru danh gia x6i mon dat; Rung diéu tra, hé théng rimg, quan 1y
lwu vuc song, phat trién hé théng co sé ha tang trong diéu kién c6 rimg. Pay
cling 1a linh vuc trng dung dem lai thanh cong ruc r& cho GIS.

e Nghién ctru tai bién méi truong: Cong nghé GIS dugc st dung nghién
ctru vé bdo, md hinh héa, du bao bio, 1i, d6 dbc, mic d6 6n dinh cta dia chat.

e GIS hd tro trong néng nghiép vé nghién ciru sy mat mua, diéu tra kha
nang dat.

Panh gia tic dong mdi trudng gop phan gitp cac co quan quan ly giam
thdi gian, cong stc cling nhu tra ciru, tim kiém mot cach chinh xé4c, khoa hoc
nhat vé dat dai, phan anh trung thyc nhat vé hién trang ting thira dat. Véi nguoi
dan, GIS gilp giam thoi gian di lai, cho doi trong viée xin cp céac loai gidy to
vé dat dai, co duoc cac thong tin dét dai mot cach nhanh chong va dé dang.

1.2. Tong quan vé logic mé va kha niing ing dung logic mé trong GIS
1.2.1. Tap mo& va cac ham thudc

1.2.1.1. Khai niém tap mo

Gi4o su Lofti Zadeh xuat ban cong trinh dau tién vé 1y thuyét tap mo vao
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nam 1965, tir 46 Zadeh cbng hién toan bo sirc luc ctia minh vao 1y thuyét mo
(fuzzy sets & fuzzy logic). Ong di tim cach biéu dién nhimg khai niém triru
tugng vé ngit nghia cua thong tin md, khong chic chin nhu doc ditng, gan, phu
hop, ... bﬁng mot khai niém toan hoc, hay con goi la tap mo, nhu 1a mét su khai
quat truc tiép ctia khai niém tap hop kinh dién.[4],[5],[6]

a. Tap hop kinh dién

Xét tap X # I, goi X 14 khong gian nén. Cho A 13 tap con cia tip nén X,

ham dac trung cua tap A trén tdp X 1a pa(x) dugce dinh nghia: pa: X — [0,1]

1 khixeA
Vi .
Ha(x) {0 Khi x ¢ A

b. Dinh nghia tdp mo
A 1a tap mo trén khong gian nén X néu A dugc xac dinh boi ham:
pa: X —[0,1]
voi pa goi la ham thudc (membership function); pa (X) 1a do thudc cua x vao
tap mo A. Khong gian X ludn 1a tap ro.
Tinh chit:

1. Ham mo phai Ia ham c6 gia tri thuc trong khoang [0,1].

2. Cac gia tri ham mo s€ 1a 1 tai tm cua tap hop.

3. Ham mo suy bién khi 1 khoang céch thich hop tir tim t6i ranh gii.

4. Céc diém voi gia tri 0.5 (diém cit ngang) sé tai ranh gidi cla tap rd,

Ch:fmg han néu chung ta van dung vi¢c phan 16p 10, ranh gi61 phan 16p s€

miéu ta boi cac diém cit ngang.

1.2.1.2. Ham thugc

C6 nhiéu dang ham mo: Ham mo tuyén tinh, ham mo hinh sin...
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'II]DlJ

Balx) =1

Hinh 1.15 Ham mo tuyén tinh

x<a
as<x<bhb
b<x<c
c<x<d

x>d

Ham mo tuyén tinh gom 4 tham sb xac dinh dang ctia ham nhu trén. Viéc

lua chon céac tham s thich hop s€ tao ra ham véi cac hinh dang khac nhau: hinh

thang, tam giac, chir L, chit S,...

Dé chinh xac hon va khong bi gap khuc, ta c6 ham mo hinh sin. Him mo

nay twong ty nhu ham mo tuyén tinh.

Gia tri

Ha(x)=1

eeLebobo b
S RWEROON® O

u

60

40

0 20 80 100

Hinh 1.16 Ham mo hinh sin

1.2.1.3. Céc théng soé dic trung ciia tip mo

Gia cia tip mo A, Supp(A) = {x : A(X) > 0} 1a tap cac diém x nio c6

Ha (X) > 0. Vé6imdi 0 <a<1 ,tap mirc A, = {X € X: pa (X) > a}. Khi d6

A, 1a tap con 10 cua X.

Do cao ciia tip mo A 13 gia tri 16n nhat trong A,
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Do cao clia tip mo A duoc viét 1a hgt(A). Néu hgt(A) = 1 khi d6 tap duogc

goi la chuan.

Tap mo twong dwong: hai tdp mo A va B 1a tuong duong (dugc ghi la
A = B) néu dbi v6i tit ca cac thanh vién cua khong gian X gia tri cua ching

bang nhau. V X € X, pa (X) = pg (X)

Bao ham: Mot tdp mo A bao Gia tr

0.9

ham trong tdp mo B duogc ghi la iy

(A € B) néu moi phan tir cua khong — ¢7

0.6
gian cac gia tri cuia A la nhdé hon ©5

04
hodc bang gia tri cia B: 03
0.2
01

VXEX,HA(X)SHB(X) . . .
-20 -10 0 10 20

Hinh 1.17 Tdp mo B bao ham tdp mo A
1.2.2. Mot vai phép toan logic trén tap mo

< Cho A, B 1a 2 tap mo trén khong gian nén X, c6 cac ham thuoc pa, pe.
Khi d6, phép hop A U B, phép giao A n B va phan bu A® 14 c4c tap mo trén X
vai cac ham thuéc cho bai:

taos(X) = max (pa(x), pus(x)), x e X

Ha~s(X) = min (na(x), ps(x)), x e X

A’ (X) = 1- pa(), X e X

& & &

[
*

e Has() L)

Hinh 1.18 Phép toan logic trén tip mo
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% Cho A,B € F(X). Tanoi:

L)

AcB ,néu pa(X)<ps(X) ,Vvoimoi xe X

ASB ,néu pa(X)>ps(X) ,voimoi xeX

Dodd: A=B ,néu pa (X)=ps (X) ,Vvoimoi xe X
< Vi cac tap md, nhiéu tinh chat cua tap rd con ding:
Cho A, b, C e F(X), ta co céc tinh chat:
a. Giao hoan: AuUB =BUA , AnB =BNA
b. Két hop: AU(BUC) = (AUB)UC , AN(BNC) = (AnB)NC
c. Liding: AUA=A , AnA=A
d. Phan phéi: AU(BNC) = (AUB)N(AUC) ,

AN(BUC) = (AnB)U(ANC)
e. And=dvaAuX =X
f. Pong nhat: A U & = & va AnX = X
Hap thu: AU(ANB) = A , An(AUB) = A
Luat De Morgan: (AUB)® = (A°~B°) , (AnB)© = (A°UB®)
i. Cuon: (A=A
j. Dang tuong duong: (AU B)N(AUB®) = (A°“~B)U(ANB)
k. Hiéu ddi xang: (A°~B) U(ANB®) = (A“UB®)N(AUB)

- Q@

1.2.3. H¢ suy dién mo

Hé suy dién mo dugc str dung pho bién hién nay trong nhiéu linh vuc:
kiém soat, hé thong chuyén gia, du doan va ra quyét dinh,...[5],[6]. Mot hé suy
dién mo (Fuzzy Inference System - FIS) gdm hai thanh phan chinh:

- Co so dir liéu: kho chura bién ngon ngir
- Rulebase: Kho kién thic hé théng, chtra cac luat mo.

Hoat dong cua FIS dugc mo6 ta don gian nhu sau:
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FIS

Cung cip béi chuyén gia
hodc lay tir dir liéu so

Kich l}oat cflc i \ i
N\ Gt 0 DULIRU |
| | |
v i LUAT |
. MO HOA ! i >
X | : Y
| v ! ry
> HE SUY DIEN H———
Tap mo vao i ' Téap mo ra
_______ 7_____________,
e

e Cac tp md chira ban dd mo
e Xac dinh cach hoat dong & ket hop giira cac luat

Hinh 1.19 Kién tric hé suy dién mo

v" Thiét 1ap gia tri s0 cho tat ca cac bién ngon nglr dau vao

v' Nhiing gia tri nay s& duoc thé hién trong ndi bo ciia hé théng nhu cac
gia trj thanh vién cho mdi tap mod ctia mdi bién ngdn ngit.

v' Tinh toan gia tri thanh vién theo ting quy tic. Piéu nay dugc thyuc
hién bang cach tinh dua trén mdi ménh dé mo va két hop ching trong cé4c hoat
dong mo.

v Déi véi mdi quy tic mo b gid tri thanh vién khong cao thi dau ra cua
quy tac van phai duoc tinh toan, dya trén mot s6 phuong phap nhu: Mamdani:
phuong phap phan anh mtrc d6 thanh vién cua tién dé dé dua ra quyét dinh.

v’ Tit ca cac két qua dau ra (tdp mo) dugc tong hop bai luat mo OR.

v' Cubi cung, két qua sd duogc tinh toan bang cach st dung phuong phap

gidi mo. Gidi mo 1a mot k¥ thuat dé danh gia mot gia tri s6 tr mot dau ra mo.
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1.2.4. Kha nang ap dung logic m¢ trong hé thong tin dia ly

Trong GIS, cac dac trung khong gian thuong khong cé ranh gidi xac dinh
rd rang, nhiéu khai niém khoéng chic chin hoic mip mo. Tinh chat “khong rd
rang” ngay cang phd bién va dd duoc thira nhan, cac khai niém khong 1o rang
nay ciing bat gip thudng xuyén trong cudc song hang ngay cua chung ta. Chang
han, khi chiing ta moé ta vé noi lam viée: “Co quan minh o gd‘n bénh vién trung
tam” nhung lai “xa trwong hoc”. Khai niém “gan” va “xa” c6 thé lién quan t6i
bang phuong tién nao d6 ching ta toi dugce, 46 do khoang cach hinh hoc va ca

quan niém v€ “xa”’ va “gan” cua ting khu vuc, linh vuc, tap quan,...

Sy tién bd cua 1y thuyét tip mo 1a cho phép dién giai ty nhién. Trong cac
muc dit liéu dudi dang ngén ngit, cac van dé s& duge giai dung hon so véi cac
muc dit liéu gia tri s6 chinh x4c ctia cic quan hé gitta chiing. Sy tién bo nay thyc
hién véi cac hé théng phirc tap nhung phuong phép lai don gian, dé dang thuc
hién, d6 chinh 1a 1y do chinh tai sao logic mo dugc van dung rong rai trong

ky thuat.

Trong GIS ciing khong phai 13 ngoai 1¢, logic mo 13 phuong tién dé thiét
ké cac cong cu hiéu qua, gitp ra quyét dinh dbi vai cac dbi twong khéng gian.
Trong nhitng ndm gan day, logic mo da ap dung thanh cong trong céac xir Iy GIS
khac nhau, quan trong nhat 1 cac thao tac: phan 16p, phan tich khong gian, thu

thap dir liéu va trong xir Iy anh vién tham.
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Chuong 2
XAY DUNG VUNG PEM TRONG GIS
Thao tac ving dém (buffer) 1a thao tac 1am ting kich thudc ddi twong
bang cach mo rong ranh gidi cia no.

Déi tuong & day co thé 1a diém, duong hodc mot ving.

Hinh 2.1 Vi du vé ving dém (diém, dwong, viing)
Céc phép toan ving dém co rat nhiéu tng dung trong thuc té nhu:

- X4c dinh céc vi tri nam ngoai nha may hoéa chat, cach nha may trén 8km

-Vling bén trong 300m cua khu vuc don go dua ra

- X4c dinh viing 6 nhiém tiéng 6n xung quanh cac con dudng chinh

- Vung dém xung quanh ving dat 6 nhiém dé khoanh ving bao vé nguon
nudc ngam.

- Cac vung dich vu cach 2000m xung quanh trung tam tai ché

-\Vung bao v¢, du trit tai nguyén thién nhién

- Cum bénh dich xung quanh dac trung nao do...
2.1. Cac thao tac vung dém véi GIS véc to

Mot trong cac thao tac co ban nhat cia GIS la phat sinh ving dém theo
mot khoang cach cho trude xung quanh diém, chudi doan thing hay mét da giac.
Chtic nang nay thudng xuyén dugc ap dung trong cong tac lap ké hoach va
phan tich. Bdi véi GIS véc to, thao tac ving dém chi duoc thuc hién véi dir liéu

r0, khong &p dung do6i vai hé co s dir li¢u mo.
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Viang dém ciia mot diém

Thi du, nhan biét nhitng lang mac & cadch mot nguén nude bi 6 nhiém
khoang 1 km. So sanh sé ngudi bi mic bénh do méi trudng 6 nhiém véi nhing
lang ¢ cach xa d6. Nhu vay, ngué)n nude bi 6 nhiém duge biéu dién nhu ddi
tugng diém trén ban do. Mot ving dém 13 hinh tron ¢6 ban kinh 1 km, tdm 12 toa
d6 ctia ngudn nude. Trong hinh tron d6 ta phai dinh vi duoc nhitng lang mac co
nguoi bi méc bénh. Vi tri cia céac lang ban va sb liéu nhitng nguoi mic bénh
dugc luu trong co s¢ dit lieu dia ly. Viéc thuc hién vung dém nay theo cac

budc sau:

1. Tam O la toa d6 ctia ngudn nudc va ban Kinh r cho trude, ta co duong tron
lam dém.
2. Tim tat ca céac toa d6 cua lang mac c6 khoang cach dén tdm O nho hon r.
3. Hién thi cac lang mac vira tim duoc va co ngudi bi mac bénh.
Viing dém ciia mét xdu doan thing
Gia su ta c6 mdt doan duong quéc 16 duoc tao bdi cac doan théng nhu
trén Hinh 2.2. Hai bén dudng quoc 16 nguoi ta xay dung cc tram ban xang dau.
Nguoi 1ap ké hoach muén biét c6 bao nhiéu tram xing dau doc theo hai bén

duong quéc 16 va khoang cach t6i duong cuc dai 13 500 m.

Hinh 2.2. Ving dém ciia xdu doan thing
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Cac tram xang dau duge coi 1a cac tién ich trong hé théng. Trén ban dd
chung 1 d6i tuong diém. Dé tra 10i duoc cau hoi ta phai sir dung chiic ning
buffering.

Xung quanh chudi cac doan thang (doan duong) ta phai tao ra mot da giac
bao boc. Cac canh cua da giac phai cach doan duong mot khoang 1 cho trudce.

Sau do phai tim dugc cac doi tugng di€ém la cac tram ban xdng nam trong da

giac do.
—p X
L P2
y //
P1 s
4 Ve
- P
a c e
‘ Anpha‘(, 7 Theta
o R 2
P b P12

Hinh 2.3. Tim viing dém
Sau day la thuat todn da dugc nghién ctru va cai dat dé thuc hién
buffering:

Vung dém cua doan duong tao bdi cac diém P1, P2, P3, P4 1a da giac tao
boi cac diém P11, P21, ...., P22, P12, P11 cach déu doan dudong mot khoang b
va hai nira duong trong tai hai dau dudng c6 ban kinh b cho trude (thi du
500 m).

1. Tim cac diém P11, P21, ... ciia da gidc. Gia st ta phai tim diém P12
cach P1 mdt khoang c cho trudce nhu trén Hinh 2.3,

Xét tam giac vudng tao boi cac diém P1, P, P12. Hai diém P1(x1, y1) va

P2(x2,y2) tao thanh doan thang va c6 goc 8 (Theta) duoc tinh tir biéu thirc sau:

tang 6 = (y2 - y1) / (x2 - x1).
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Twr 6 suy ra goc o (Anpha): o =90° -6
b=c/cosa
a=c/sina

Vay diém P12(x12, y12) c6 toa do:
x12=x1+b
yl2=yl +a

2. Tim diém P22. Can phai phan biét hai trudng hop xay ra & ddy.

P2 P3
J !
o0 P22
——————— °
P22" " oo P32
/
Pg ,
) ,
. /
o
P12

Hinh 2.4. Truong hop goc tu

a) Khi goc tao boi hai doan thang [P1, P2] va [P2, P3] nho hon 180°
(Hinh 2.4)
Toa do cua diém P22'(x22', y22') duoc tinh nhu trén va cé:
X22'=x2+b
y22' =y2 + a
Tinh tuong tu cho céc diém P22" va P32. Hai doan th'fmg tao bo1 P12,
P22' va P22" va P32 s& cit nhau tai diém P22. Toa do cua giao diém P22 duoc
tinh theo thuét todn da trinh bay trén. Vay, cac diém P12, P22 thudc da giac bao

quanh. Xét tuong tu cho cac diém tir P3 tro di.

b) Khi goc tao boi hai doan thang [P1, P2] va [P2, P3] 16n hon 180°
(Hinh 2.4)
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Hinh 2.5. Truong hop goc bet
Cac diém P12, P22', P22", P32 duoc tim nhu truong hop da mo ta trén.
Pé cho don gian cho cai ddt va tang tdc do thuc hién, trong thudt toan nay diém
P22 duogc tinh nhu sau:
Chon M lam diém gifta cua doan théng ndi P22' va P22". Néi P2 v6i M va
trén dudng thang kéo dai nay ta chon diém P22 sao cho khoang cach P2, P22
bang ¢ cho trude. Vay, cac diém P12, P22', P22, P22", P32 déu thudc da giac

bao quanh.
Céc toa do dugce tinh cu thé nhu sau:
Toa dd cta diém M:
Xm = X22" + (x22' - x22")/2
ym=Yy22" + (y22' - y22")/2
Xét tam giac tao bai cac diém P2, P22, N. Goi goc nghiéng cua dudng
thang qua hai diém P2 va M 1a 0. Poan thang P2, P22 ¢6 do dai ¢ cho trude.

Céc canh con lai dugc tinh theo cong thurc:

b =c/cos 0
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a=c/sino
Vay, toa do cua diém P22 sé la:

X22=X2+D
y22=y2-a

3. Ving dém cia hai dau cua doan duong 13 hai ntra hinh tron nhu trong

Hinh 2.2 voi ban kinh bang ¢ va tam 1a P1 va P4.

4. Tim nhitng d6i trong diém 14 cac tram ban xang dau ¢ trong ving dém.

Cong viéc nay dugc thuc hién theo hai budec.

a) Tim cac do1 tugng di€ém ndm trong dém cua hai dau doan duong, co
nghia ta tim cac diém tur co so dit li¢u sao cho toa d cua ching cach P1 hoac P4

mot khoang c cho trude.

b) Tim cac ddi twong diém nam trong da giac vira dugc xac dinh trén day.
Thuat toan xac dinh mot diém c6 nam trong mot da giac hay khong dugc mé ta
trong Newsgroups ‘“‘comp.graphics.algorithms” trén mang Internet. Trong bai
bao cuia minh, 6ng Anson Tsao c6 khang dinh: ” Poan ma chuong trinh trong
quyén sach Algorithms cua Sedgewick 1a khong dung”. Sau d6, 6ng ta da gidi
thiéu thuat toan cia Prof. Randolph Franklin. Trong hé théng nay, dé xac dinh
diém c6 nam trong da giac hay khong, c6 thé stir dung thuat toan dang dé cap

trén vao vi¢c cai dat bang ngon ngit C nhu sau:

// Toa do cta diém: X,y

// Tong s6 toa dd cua da giac: npol

/I Céc toa do cua da giac: xp[], ypl[]

// Output: c =1 Diém dang xét nam trong da giac

int pnpoly(int npol, float *xp, float *yp, float x, float y)
{

inti,j,c=0;
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for 1=0,)j=npol - 1; i<npol; j =i++)
{
If((((ypli] <=y) && (y < ypliD) |l
((ypl] <=y) && (y <ypl[i]))) &&
(x < (xp0] - xp[i]) * (y - ypli]) / (yp[iI - yplil) + xp[i]))

c=lc;
return c;

}

2.2. Cac thao tac vung dém véi GIS raster

Khéc véi GIS vecto, GIS raster con ¢0 thé ap dung logic mo trong thao tac
xay dung viung dém. Vi thé, phan nay luan vin s& trinh bay vé hé thong GIS ¢6
st dung logic m¢ va thao tac phan tich dir li¢u, xay dung vung dém mo trong
GIS raster. [2],[3]

2.2.1. Kién tric Hé thong GIS sir dung logic mo

Nhu da phén tich & trén, Logic md xuét hién 1a phuong tién thiét ké cac
cong cu hiéu qua ra quyét dinh khong gian. Mdi qua trinh thu thap dit liéu, luu
trit va xtr 1y trong GIS nham mo ta mot khai niém nao do6 cua thé giéi thuc. Tuy
nhién, két qua dat duoc thudng khéng nhu mong mudn béi su triru tuong, phirc

tap cta thé gidi thuc.

Cac hé théng GIS thong thudng c6 mot s6 giéi han 1am anh huong dén
hiéu qua trong viéc ra quyét dinh khong gian. Phan 16n cac hé théng GIS trudc
day duoc xay dung dua trén logic kinh dién (logic rd), rat kho trong viéc xéac
dinh m6 hinh phu hop, dé mé ta cac bién doi trong moi truong ty nhién. Chinh
vi thé, nguoi ta nghi téi vi¢e st dung logic mo trong GIS, dugc goi 1a cac HE mo
trong GIS. Logic mo 1a co sé logic thich hop vd1 mot s6 khai niém, dem lai hiéu

qué cho viéc xtr 1y dir liéu khong gian, quan sat tinh map md, mo ho trong thong
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tin, nhan thtrc, hi€u biét va suy nghi ciia con nguoi. Di€u nay 1a can thiét va phu

hop dé xir 1y cac van dé cua thé giéi thuc.

Chinh sy cting nhic cua logic 16 khong thé mo ta cac khai niém mo trong
thé gi6i thuc. Nhiéu hé GIS thuong mai hién nay déu di tich hop logic md cho
phép két hop giira kién thirc va kinh nghiém cta con ngudi, dé xac dinh cac bién
ngdn ngit trong phan tich khong gian, hd tro viéc ra quyét dinh chinh xac va

phan loai gan dung cac van dé€ khong gian.

Hé GIS c6 sir dung logic mo 1a giao thirc két ndi cac thanh phan phan
mém, hodc cic md dun véi nhau, xac dinh cach tuwong tac giira cac ddi tuong
thong qua giao dién tiép xtc. Cu thé, & day s& trinh bay ciu tric phin mém
ArcGIS cua ESRI, hé théng GIS dugc st dung rong rai nhat hién nay co tich
hop logic mo.

Kién tric hé nay chia lam 2 phan:

> May thyc hién suy dién mo

> Heé théng mé dun thuc hién suy dién mo

Hinh 2.6 M0 hinh kién triic & luong cong viéc ciia Hé suy ludn mo trong GIS
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Céc kién trac thong thuong va ludng cong viée ciia hé suy luan mo cho mo
hinh thong tin di dong dugc thé hién ¢ hinh trén. Ung dung GIS thuong mai sir
dung hé suy luan mo thong qua giao dién cong cong, xac dinh boi hé thdng mo

dun thuc hién suy dién mo.

Giao dién: 1a mot tap hop cac hoat dong c6 lién quan voi nhau dé cing thuc
hién mot hanh vi nao d6. Mic du vay, tmg dung GIS thuong mai va Hé suy dién

mo hoat dong doc 1ap nhu 2 tng dung riéng biét.

H¢ suy dién mo duoc thiét ké nhu mot mod dun hoat dong. Trong mo dun
ndy, thu vién bién dich san 1a M4y suy dién mod va chtra cac dbi tuong duoc su
dung. Tir khi mé dun chira cac dbi tugng thanh phan (Component Object Model
- COM) dugc st dung 1am méi truong twong tac, cac tng dung co thé tuong tac

v6i dbi tuong thong qua giao dién chung.

ESRI 1a tmg dung dién hinh ctia COM; kién trac nay ho trg viéc str dung
cac thanh phan phan mém ma tuan theo cac dic diém k¥ thuat caa COM. Do do,
cac thanh phan duoc xdy dung bang ngon ngit 1ap trinh khac nhau nhu: Visual
Basic, Visual C++; sau d6, nhitng thanh phan nay duoc thém vao ung dung mot

cach dé dang.

Visual Basic va Visual C++ dugc st dung dé viét nén cac thanh phén cua
COM, nhim nang cao churc nang ctia m6 hinh théng tin di dong dua trén viéc
mo rong chung. M&i md rong 13 mot thanh phan hoic mét tap cac thanh phan
thuc hién mot giao dién theo mong doi cua ing dung, va ching dugc dang ky

riéng dé dé dang nap vao ung dung luc can thiét.

Hé théng dugc phat trién ¢ thé duge xem nhu mot chuong trinh cho thu
nhan tri thirc chuyén gia vé mot van dé dic biét nao d6. Thong qua viée st dung
cac bién ngon ngir, kinh nghiém chuyén gia vé van dé chinh, mic du ngoai tu

nhién c6 thé thi€u chinh xac, cac kinh nghi€ém nay dugc chuyén do6i thanh cac
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qui tic mo. Do d6, hé théng cho phép ngudi dung xtr Iy khdng chinh xéc trong
qua trinh ra quyét dinh bai chi biét trén nén logic md, nguoi dung khong nhat

thiét phai biét tat ca nén tang cta 1y thuyét tap mo.
2.2.2. Xay dung vung dém mo trong GIS raster

Chung ta iy ban dd raster lam co sé nghién ctru. Ban d6 nay thé hién
dudi dang ludi céac té bao (cell), ma gid tri 1a thudc tinh dai dién cho mot dia
diém nhat dinh trén ban d6. Truong hop don gian nhat 1a tap gia tri chi gdm
{0,1}, trong d6 gia tri 0 biéu hién sy vang mat, gia tri 1 biéu hién sy hién dién
ctia mot thudc tinh nhét dinh. Vi du: mot phan cta con dudng, duong thiy, khu

dan cu, khu thuong mai, khu vuc néng thon,...

Trong mot s6 truong hop, dia diém ban dau co nhimg thudc tinh ngau
nhién, vé sau thudc tinh d6 mat di, khong con nita. Vi duy, khu vuc dan cu
Chuyén thanh khu vuc nong thon, hoac mot khu rung khong con la khu rung
nita. Dé biéu dién thyc té nay trong hé GIS, nguoi ta mé rong pham vi cia cac
gia tri di dong: tir tap {0,1} dén khoang [0,1], va chuyén ban d raster thuong
sang ban do raster mo. Gan gia tri | cho mdi té bao cua ban d6 raster mod, ham
thudc u (1) € [0,1] chi ra mic d6 ma | c6 thudc tinh dai dién trén ban dd (hay
noi cach khac 1a @6 thudc cua | vao tap mo L).

C6 mot s6 cach thue hién cac phép toan tap hop (phan bu, phép hop, phép
giao) trén ban dd raster mo, nhung chung déu c6 diém chung 1a dua trén gia tri |
ctia mdi té bao. Phuong an dua ra dé xac dinh cac phép toan trén st dung logic
mo nhu sau (Zadeh, 1965):

Phanbl: VIeL : () =1- 1 (1)
Phéphop: v 1eL ' us (1) =max{u(l), (1)}
Phépgiao: VIeL : m)=min{u (), (D}
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Cac thuat toan trén 12 tuyén tinh, c6 nghia 1a chi c¢d thé tinh mot gia tri méi
dua trén mot gia tri nhat dinh da biét.

Do phirc tap cua cac phép toan trén la O(|L).
Phdén tich dit liéu mo trong GIS raster

Nhi¢m vu chinh trong GIS la phan tich céc 16p thong tin khong gian khac
nhau dé dua ra quyét dinh. Viéc ra quyét dinh bi anh huong boi nhiu yéu tb va
d6i khi can nhiéu tiéu chi. Rat khé khan dé ghi lai va do luong trong nhiing tinh
huéng lién quan téi viée lya chon tap cac kha thi, tim sy ddi 1ap va céc ti€u chi
tuong xtng. Va trén thyc t& hau hét thong tin vé thé gidi thuc déu chia sy

bat on.

Trong qué trinh ra quyét dinh thong thuong, thao tac phd bién 1a déu xay
dung md hinh ngudng. Doi véi mdi tiéu chi vé khu vuc nghién ciru, nguoi ta
phan loai thanh hai mo t4 nho vé gia tri cua mot dia diém cu thé, gia tri nay co
thé dugc dinh nghia 13 vo cung 16n hodc khong. Sau d6, ngudi ta sir dung phan
tich logic dé chong phu ban dd. Mdi tiéu chi c6 thé duoc danh trong sd dua trén
tam quan trong cia chung dé dua ra quyét dinh. Tuy nhién, cac md hinh nay ¢
thé con ctng nhac. Mit khac, cac hé thong phat trién c6 thé dua ra quyét dinh vé

thong tin khong chic chin nho st dung phuwong phap phan tich ¢6 logic mo.

Vi du vé phén tich dit liéu mo nhu sau: Pé chon vi tri thich hop dit dia

diém khu cong nghié¢p, co thé dat ra tiéu chi:

“Néu dia diém bang phdang hoic hoi déc va néu dia diém gan dudong giao
théng va gdn thi tran thi dia diém d6 thich hop.”

Nhu vay, khai niém “bang phang”, “hoi déc”, “gan” 1a khong rd rang,
map mo. Pi v6i con nguoi, dé hiéu va dua ra quyét dinh cho cac tiéu chi trén
that dé dang, nhung mdy tinh thi khong vay. Cac hé GIS thong thuong khong

thé tra 101 cac cau hoi mo ho nhu trén.
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Tiéu chi suy luan logic chinh x4c cho viéc lua chon dia diém xay dung khu

cong nghiép la:
Dja diém thich hop néu:
(46 dbc e <20%) va
(khoang cach dén duong < 1000m) va 1)
(khoang cach dén thi trdn < 5000m)

Ban do raster dau vao la ban do “do doc” dugc mo ta trong hinh 2.7

Giz tri 40 doc

cz0 . 44.988041

. -,‘ . I/“’A
Hinh 2.7 Ban do dé doc khu vuce nghién ciiu

G tri gin

€30 ' 4371.144043

. thip. 0 000000

Buong

Hinh 2.8 Puong va dé gan véi dwong

Ban do “gan voi duong” & “gan thi trin” dugc thé hién & hinh 2.8 va hinh 2.9
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Dé tim cau tra 10 logic cho van d& lya chon dia diém cho ting tiéu chi (vi
du: 6 dbc, khoang cach dén duong va khoang cach t6i thi tran), dau tién 1a ban
d6 chura cac gid tri 1a 0 va 1. Gié tri ma nho hon ngudng thi gia tri ddu ra ban do

dugc gan la 1, va 0 cho cac truong hop khac.

Giztri gin

€20 19798445313

. thip: 0.000000
.

thi trén

b

Hinh 2.9 Bdn dé raster cho qud trinh ra quyét dinh “Gan thi tran’

Thir hai, ba ban d dugc chdng phit boi phép logic AND sau d6 dua ra két
qua tong thé. Két qua nay duoc mé ta trong hinh 2.10.

iz tri phis hiop
€20 | 43.000000

. C"é.pu 000000
.

thi trén
duong

Suitability Value

[
|

¢ Tawn

Roade

(a) (b)

Hinh 2.10 (&) Két qud phdn tich logic r® cho dia diém phi hop

* vitriphihop

(b) Két qua mo cho vi tri phit hop sir dung ludt (1)
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Hé thong c6 thé dugce str dung dé tim ciu tra 16i cho nhitng van dé “mo” trong
viéc chon dia diém. Hé théng duoc dé xuit co giao dién can thiét dé dinh nghia
hang rao, dinh nghia dau vao va dau ra cua bién ngdn ngit, quy tic mo IF-
THEN, tap cac thudc tinh mo va cac chirc nang tién ich khac (vi du: tich hop mé
hinh mo vao mot file, lua chon dinh dang file dau ra dudi dang file thu muc...)
Hé thdng nay ciing cho phép dua ra cac tiéu chi st dung dinh nghia md. Do do,
quy tic duogc liét ké dé su dung xac dinh m6 hinh khéi ni€ém theo cach chuyén

gia, va dua ra cau tra 161 mo cho van dé lya chon dia diém.
(" IF d6 doc 1a bang phang
D¢ déc 1a hoi doc va
< Khoang cach toi dudng 1a gdn va 2)

Khoang cach téi thi trén 1a gdn

\_.THEN dia diém thich hop

Luat (2) dua ra két qua xap xi nhitng dia diém phu hop, bang cach sir dung
ngodn ngi thay vi gia tri s6 chinh xac. Nhu ta thy, luat nay rat giéng véi cac tiéu
chi dit ra. Ham thanh phan cac thut nglt duoc mé ta trong Hinh 2.11. Ham
thanh phan c6 thé duoc lya chon mot cach ngau nhién béi nguoi st dung thong
qua kinh nghiém c6 duogc, do d6 cac ham thanh phan co thé khac nhau hoan

toan phu thudc vao kinh nghiém va quan diém ctia mdi ngudi st dung.

Két qua md duoc mod ta trong Hinh 2.10 (b). D& dang nhin thay, két qua co
str dung logic md dap tng dugc mot phan nhimg han ché ma két qua logic
khong c6 duoc. Két qua logic chi cung cidp mot tap hop cac vi tri ma cac gid tri
thudc tinh dap tng cac rang budc bat budc. Dia diém théa man tat ca cac rang
budc s¢ dugc nhan gia tri thoa man, con cac truong hop khac dua vé 0 khi st

dung logic 6 trong GIS.
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Vi du, cac dia diém khong gﬁn thi trin sé khong dugc nap vao két qua
logic. Do d6, cac dia diém khong dap tmg tiéu chi: “khoang cach dén thanh phd
< 5000m” (ngay ca khoang cach chi 16n hon 1m) s& bi loai khoi két qua, chua

tinh dén d6 doc va d§ gan véi duong.
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(c) (d)

Hinh 2.11  Ham thanh phan cho (a) “bdng phang”, (b) “hoi déc”
(c) “gan thi tran” va (d) “phii hop”
Xét vi tri co nhin 1a A trong Hinh 2.10 (b), dia diém A c¢6 cac thudc tinh:
Do bang phang = 3%
Khoang cach té1 duong = 300m

Khoang céach tdi thi tran = 4953.1 m
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Vi tri A duoc gan gid tri 1 trong ban dd két qua str dung logic md, cho biét
no 1a dia diém thich hop vi céc tinh chét cta vi tri A thoa min ngudng da dinh

nghia trude. Nhitng vi tri khac gdn A dwoc gan nhin 1 0, ¢6 cac thudc tinh sau:
Do bang phing =2.1 %
Khoang cach t6i duong = 190 m
Khoang céach toi thi tran = 5045 m

Khoang cach tir vi tri A’ t&i thi trdn cao hon gid tri ngudng mot chit, nén vi
tri A’ khong dap tmg cac tiéu chi luat logic md dua ra. Do d6, dé chi ra vi tri A’
khong phai 1a mot vi tri thich hop, gia tri 0 dugce gan cho vi tri A’ trong két qua
ban d6 logic. Vi tri A’ c6 gia tr1 do dbc tham chi tot hon va gﬁn vo1 duong hon
vi tri A, nhung khoang cach t6i thi trén lai khong thoa méan, du rang khoang cach
tr A t61 A’ chi 1a 100m.

Ban d6 dau vao luu trir nhitng thong tin vé thé gidi thye, ma cac thude tinh
khong ngung bién doi. Ap dung gia tri ngudng trong phan tich logic kinh dién
(logic rd) dan dén sy méat mat thong tin. Ngudi str dung khong biét dau 1a dia
diém tot nhat hay xdu nhat c6 thé dap tmg cac yéu cau dé ra, bai vi két qua phan
tich logic chi 1a 0 va 1, trong d6 gia tri bang 1 chi ra rang vi tri 12 phii hop hay
khong ma thoi.

Tréi lai, phan tich dua trén logic mo dé chon dia diém cung cip cach thirc
mot cach co trat ty, mdi dia diém déu c6 mot mic do phu hop. Vi du, xem céc
diém A, A’, B, B’ va C trong Hinh 2.10 (b). Bang 2.1 duéi day cho gia tri két
qua lién quan to1 cac dia diém. Can luu v réng vitri A, B, C 1a dia diém phu hop
theo phan tich logic rd. Khi str dung logic kinh dién, gia tri dau ra chila 1 —c6
nghia 1a phu hop dé xay dung khu cong nghiép, nhung khong biét vi tri ndo
trong ba vi tri trén 1a phu hop nhat. Giai quyét van dé do, két qua phén tich sir
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dung logic m& di cung cép sb liéu cu thé, gitp nguoi dung tiép tuc xir 1y va dua

ra quyét dinh.

Vi | P bing Khoing cach | Khoang cach | Két qua Két qua
tri | phing (%) t6i dwomg (M) | t6i thi trdn (m) | logic rd logic mo
A 3.0 300 4953.1 1 77
A’ 2.1 190 5045.0 0 76
B 14 995.7 2353.4 1 70
B’ 1.7 1051.2 2227.5 0 68
C 1.1 50 2197.3 1 90

Bdng 2.1. Gid tri vi tri va két qua tim dwoc gitta logic ré & logic mo
Hé thdng duoc phat trién c6 thé dugc sir dung khong chi dé dua ra quyét
dinh ma con dé phan loai cac khu vuc nghién ctru vao cac l6p. Voi mdi hé théng
phat trién, viéc phan loai cac khu vuc nghién ciru tuong ty nhu dua ra quyét
dinh dya trén cac luat. St dung phuong phép logic mo trong vi¢c phan 16p tranh
dugc su mat mat thong tin, diéu nay xay ra khi dir liéu duoc xur Iy bang phuong

phéap phéan loai thong thuong.

Tir cach tiép can cua logic md cho phép ngudi dung dinh nghia mot cach
mém déo cac gidi han trong 16p hinh thiic ctia viing chuyén tiép, diéu kién trung
gian co thé dugc md ta tdt hon, viéc tung budc thay ddi hodc chuyén doi gia tri
dugc thuc hién don gian hon. Do d6, phuong phap tiép can lién tuc hon, phan

16p gan hon véi thuc té danh gia canh quan ngoai doi thyc.

Tom lai, 1y thuyét tdp hop cd dién duoc st dung trong cac hé GIS thong

thuong, 4p dat mot cach khong ty nhién vé do chinh xac cua thong tin von map
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mo trong thé gidi thue, khac xa v6i cach suy nghi cta con ngudi vé van dé do
trong thuc té.

C6 thé khong noi qua khi nhan dinh “Logic md dai dién tiéu biéu hang dau
cho viéc xtr 1y cac vin dé map mo, khong rd trong qua trinh phén tich dir liéu
khong gian”. Mo rong hé GIS c6 str dung logic mo gitip ngudi st dung dua ra
quyét dinh, va c6 thé van dung kinh nghiém chuyén gia trong qué trinh ra quyét
dinh nay. Kinh nghiém chuyén gia va kién thic thuc té ciia con nguoi duoc mo
ta trong cac luat IF-THEN. Do d6, ngudi ra quyét dinh c6 thé thé hién nhiing
han ché cua ho khi str dung giao dién ngdn ngit ty nhién. Hé GIS co sir dung
logic m& cho phép ra quyét dinh dé dién ta cac khai niém khong chinh xéc trong
dir liéu dia ly. Uu diém cta diéu nay la cho phép dua ra quyét dinh dé dang hon,

lam mém déo céac khé khan cling nhu muc tiéu dé xac dinh vi tri thich hop.
Bén canh do, qua trinh ra quyét dinh cling khong con can dén cac ban do

cho timg tiéu chi. Hon nita, tat ca cac vi tri trong khong gian dau vao duoc anh
xa toi mot gia tri diém phu hop, quy tic 4nh xa dugc dinh nghia boéi nguoi ra
quyét dinh. Vi thé, khi sir dung logic md trong qua trinh suy lun, gia tri clia cac

vi tri trong ban do két qua duoc luu trit san va co trat ty trong hé théng.

Trong khi két qua logic kinh dién chi 1a tap cac gid tri 0 va 1, thi vu diém
nita cta logic mo 1a: két qua tip quyét dinh cudi cung 13 cac gia tri thude tinh,

dap (mg nhitng han ché dit ra bai ngudi str dung.

Chinh vi vy, trong phép phan tich khong gian st dung logic mo, cac hé GIS
mo rong (c6 tich hop logic mo) 1 cong cu manh mé dé ra quyét dinh tir cac khai
niém mo ho, khong nhimng thé con c6 nhiéu vu diém hon nhu:

- Giao dién do hoa doc 1ap véi nguoi ding, ké ca nguoi khong co hiéu biét
vé logic mo. Nguoi ding 6 thé dua ra cac dinh nghia md ma khéng can biét cac

khéi niém mang tinh ly thuyét vé tap mo.



43

- Khdng phai chi danh riéng cho 1 van dé cu thé nao trong GIS, do d6 c6 thé
ap dung da dang céc van dé can xu ly.

- Bao gém nhiing chirc nang thudng duoc sir dung nhét

- Cung cip phuong phap suy luan va phuong phap tap hop

- Nguoi diéu khién cd thé dua ra hoat dong khéac nhau

- Khic phuc duoc nhitng khuyét diém caa phuong thuc khong sir dung suy
dién mo.

Su phong pht caa hé théng GIS khi st dung phan tich bang logic mo 1a: cho
phép nguoi dung xac dinh gan dung cac van dé phuc tap khac nhau trong qué

trinh ra quyét dinh va phan 16p.

Xdy dung vang dém mo

Cac phép toan ving dém md bao gom viée tinh toan d thudc cho cac ving
dugc mo rong ranh giGi boi cac ddi tuong trén cac 16p dit liéu trong GIS. Phép
toan buffer thuc hién trén ban dd vector don gian hon trén ban do raster. Ddi véi
ban dd raster con c6 thé ap dung logic md trong thao tac xay dung ving dém.

Khong gidng nhu cac phép toan tap hop, thao tac ving dém khong thé xac
dinh boi chinh ludi té bao (cell) trén ban do raster, thao tac nay lién quan téi cac
cell 1an can, néu bat ky cell 1an can nao c6 gié tri 1 thi gia tri ctia x chuyén thanh
1, néu khéng thi gitra nguyén x. Noi cach khéc, ching ta tinh toan tbi da gia tri
ciia X Vva CAc gia tri cua tit ca cac cell 1an can x. Mot ban dd raster mo ¢ thé
dugc “dém” bang cach twong tu: gia tri cua 1 duoc thay bang gia tri 16n nhat

trong 1an can 1, két qua nam trong khoang [0,1] chir khéng phai tap gia tri {0,1}.

Xeét vi du, c6 cac ban do raster don gian dudi day:
Hang dau tién: Ban d6 raster (a-1) chi ra vi tri duong giao thong, ban do
(a-ii) cho vi tri cia nudc, ban do (a-iii) cho dia diém nha ¢, ban d6 (a-iv) 1a vi tri

cua rung tu nhién
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Hang th hai 12 minh chimg rd nét cho thao tac ving dém. Ban d6 (b-i)
chi ra ving dém cua con dudng bang cach mé rong ranh gidi 200m. Ban d6 (b-
ii) 1a ving dém cua séng, cach 400m. Ban d6 (b-iii) 1a ving dém cho khu vuc
nha &, cach 200m. Ban d6 (b-1v) 1a khu vuc rung tu nhién, khong xac dinh
vung dém.

Hang tht ba 13 két qua cua thao tac ving dém mo: Ban dd (c-i) 1a khu vuc
gan duong giao thong, két qua 1a mot ving dém hinh nén ban kinh 400m.

Ban d6 (c-ii) 1a khu vuc gan song, két qua 1a ving dém hinh nén ban kinh
800. Ban d6 (c-iii) 1a khu vuc gan khu dan cu. Ban d6 (c-iv) 1a xac suat phan
bd mat do cua rung tu nhién, thu dugce boi ban kinh Gauss 50m. Khu vuc dam la

thé hién do cao, va sang hon 1a khu vuc théap.

1\
N

(a-i) (a-ii) {a-iii) {a-iv)

(b-1) (b-ii) ( b-iii) (b-iv)

—

(e-1) {e-ii) (e-iii) (e-iv)
") v & ) :)
(d-1) (d-ii} (d-iii)

Hinh 2.12  Minh hoa vé xdy dung ving dém sir dung logic mo trong GIS
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Hang cudi cung minh hoa cach cic ban dd md dugce két hop dé tim ra
ving gan dudng giao thong: khoéng gan song hodc nha &, va khong nam trén
rimg ban dia. Tir két qua do, c6 thé xac dinh vi tri xay dung khu coéng nghiép
cho vi du d3 néu. Lép ban dd logic rd (d-i) it c6 tac dung trong viéc ra quyét
dinh so véi ban d6 mo (d-ii).

Minh hoa bé mit 3D (d-iii) cung cap mot cai nhin khac vé ban d6 mo (d-ii).

Mic du thao tac ving dém cho ban d6 md duoc chi ra nhu trén ¢ thé sir
dung cho nhiéu tng dung, nhung chiing ta nén st dung cac thao tac “dém” dua
trén sy gan gili ciia cac cell dugc xem xét. Vi dy, néu ¢ mot khu vuc trén ban
d6 véi diém nghién cau c6 gié tri rat cao, thi thao tac “dém” nén gan gia tri cao
cho cac cell rat gan khu vuc dé, gan gié tri cao trung binh cho cac cell & gan , va
gia tri thap cho cac cell & xa khu vuc do.

Mot cach dé dat dugc thao tac “dém” trén 1a xac dinh truc tiép 1an can cua
mot cell, &p dung chirc ning dém dé ngan chan 16p cac cell 1an can gian tiép. Co
2 loai 1an can truc tiép:

- Ria lién ké (4 cell 1an can): 1an can cell d6 va cac 1an can cua canh tiép
xtc. Xac dinh 2 cell 1&n can 1a “lan can canh” khi va chi khi chung cé mot
canh chung.

- Binh lién ké (8 cell 1an can): 1an can cell d6 va cac dinh 1an cian caa moi
dinh thudc cell. Xac dinh 2 cell 1an can la “lan can dinh” khi va chi khi ching c6
mot dinh chung.

Ham dém 12 mot ham don diéu tang £: [0,1] — [0,1] thoa mén diéu kién:

vmel0l]:(M)<m

Néu x, la lan can cua Xy, thi do thudsc méi cua x; duoc xéac dinh bai toi da

cac do thudc cii cia X;va gia tri ham dém ap dung cho cac thanh vién I6p X, la:

p (X)) <« max{u (X1), B (u (%))}
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Khi cap nhat d6 thudc caa 16p x4, €6 thé tac dong dén céc cell 1an can caa Xy,
vi thé qué trinh cap nhat phai duoc lip di 13p lai cho dén khi dat dugc tinh huéng

dat ra.

Hinh 2.13 minh hoa mot phﬁn ban dd dém bﬁng cach st dung cac muc do
mau, dé chi 16p do thudc khac nhau. Phan phia trén bén phai ciia mdi cell, chi ra
gia tri bit ngudn tir cac cell o soc mau xam den bén phai. Phan phia dudi bén
trai ctia cell, chi ra gia tri bat ngudn tir cell don 1¢ mau xam dam. Gia tri tong

cua cell 1a max cua 2 gia tri trén.
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Hinh 2.13  Minh hoa bdn dé dém trong GIS

Gia su trong vi du nay, ban dd géc da chi do thuoc cua 16p 0 1a khu vyc mau

trrfmg, va 1 1a khu vuc mau xam den. Thao tac dém st dung dinh lién ké dé tang

do thudce cua 16p % (khu vuc soc sang mau xam) néu c¢6 it nhat mot cell 1an can
c6 gid tri 1, hodc do thude cua 16p % (dai ving trang) néu co it nhat mot 1an can
c6 gid tri thudc do thudc 16p % nhung khong 1a 1an can cta 16p do thude 1a 1.

2.3. Céc thuat toan xay dwng vang dém s dung logic mo

2.3.1. Cac thudt toan Buffer lap sw dung logic mo
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Pai dién cho 16p cac thuat toan buffer lap sir dung logic mo la thuat toan
Brute-Force. Thuat toan Brute-Force S-buffering cho ban d6 raster duoc thuc
hién nhu sau: Thuat toan thuc hién tham 1an luot mdi cell cua ban d6 va cap nhat
gia tri d6 thudc duya trén d6 thuoc cua céc cell 1an can. Néu bat ky do thudc nao

bi thay di, thuat toan lap di 13p lai cho dén khi d6 thudc 6n dinh.

Brute-Force g-Buffering
Cho 13 ham mo cua ban dd
Cho g la ham buffer
Cho L 14 tap tat ca cac cell trong ban dd dé tao buffer
Repeat
For each |, €L do:
For all neighbors |; of I, do:

() < max{u (5), B (u(lo)}
Until « 1a 6n dinh

Hinh 2.14 Thudt toan Brute-Forte cho S-buffering ban do raster mo
Hammo p: X — [0,1] ; p(X) 1a do thudc cua x vao tap mo dang xét
Ham dém B la mot ham don diéu tang : [0,1] — [0,1] thoa man:
vmel01l]: A(mM)<m
Chinh xac la thuat toan ap dung ham buffer B cho d6 thuoc  (lp) cua tat ca
cac cell co giatri l, va dung gié tri d6 dé cap nhat do thuoc cho céc ria lién ké
cua lo (k=4), hoic cho dinh lién ké cua ly (k=8). Luu y rang do thuoc caa 16p ban
d6 ban dau phai thap hon so véi do thuoc cua lop tiép giap trong ban d6 mai.
Sau khi da lap di 1ap lai qua trinh cap nhat, thuat toan tham tung cell trén
ban do, tham chi tham ca nhitng cell 1an can ma gia tri khong bi thay doi trong
phién cap nhat trudc, va thuc hién kiém tra nhitng 18i khong can thiét.
Mot cach cai tién 1a: dé biét duoc cac cell ¢d bi thay d6i khi mot trong cac

cell 1an can cua no thay d6i hay khoéng, 1a sir dung thuit toan S-buffering by
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Local propagation (hinh 2.15). Thuat toan dat duoc diéu kién trén bang céch ap
dung nguyén tic lan truyén cuc bo: d6 thudc caa mot cell duge truyén dé tinh
cell 1&n can, sau do cell 1an can nay dugc dua vao danh sach cac cell s€ dugc
truy cap trong lan tiép theo.

Thuat toan lan truyén cuc bo 1a thuat toan hitu han budc. D& dang thay rang:
cac ban dd c6 tap cell 1a hitu han, do d6 sé 16p thanh vién ciing 1a hitu han, dan
dén thao tac buffer ciing c6 hitu han budc. Gia tri cia ham buffer khéng bao gio
vuot qué gid tri dau vao cta ham do6, nén khong bao gid c6 vong lap vo han. Mot
cell chi c6 thé nhan |L| - 1 lan thay doi gia tri. Vi vay, s6 luong 16p moi duoc
thém vao 1a han ché. Cac cell chi duoc dua trd lai tap L khi do thudc cua lop

thanh vién thay d6i, L cudi cling phai la tap réng.

f-Buffering by Local propagation

Cho 13 ham mo ciia ban dd
Cho g la ham buffer
Cho L 14 tap tat ca cac cell trong ban dd dé tao buffer
While L # < do

Select I, €L.

L« L—{lo}

For all neighbors [; of |y do:

p () < max{u (1), B (u(lo))}
If 1« (1) bi thay déi, then L « L U {1}

Hinh 2.15 Thugt toan lan truyén cuc bg S-buffering ban d@o raster mo
Mic di thuat toan lan truyén cuc bd ludn dam bao cé thé ding, nhung c6 thé
mét rat nhiéu thoi gian cho viéc tham lai cac cell trude d6 cho téi khi khi tap L

rdng. Ly do 1a thao tac buffer lubn c6 thé cho mét cell méi co d6 thudc 16n hon.
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Dé ngian chan diéu ndy, ching ta co thé chon cell tir tap L c6 d6 thudc 16n
nhat. Cac I6p cell nhu vay dam bao khong thé ting 1én du st dung bat cir ham
dém £ (m) nao, véi g(m) <m, ¥m e [0,1].

Do d6, thao tac buffer cac 1an can c6 do thudc cac cell 1a max ludn cho két
qua cudi cung chinh 1a cé4c cell 1an can d6. Diéu d6 co nghia khong c6 cell 1an

can nao phai tham lai. Cai tién cta thuat toan nay nhu sau:

f-Buffering with Ordered Cells

Cho x 14 ham md ciia ban d6
Cho £ la ham buffer
Cho L 14 tap tat ca cac cell trong ban dd dé tao buffer
While L # < do

Select Iy €L sao cho u (lp) 1a max trong L

L« L—{lo}

For all neighbors [; of |y do:

(1)« max{u (1), B (u (lo)}

Hinh 2.16 Thugt toan S-buffering ban do raster mo sir dung phan cdp cell

2.3.2. Tar thudt toan Buffer lgp dén thudt toan Buffer toan dién
O phan trén ta da tim hiéu 16p cac thuat toan Buffer lip, xoay quanh ham
dém . Mic du thuat toan S-buffering sir dung phan cap cell trén ban do raster mo
cho két qua khé tét, nhung két qua d6 chua toan dién.
Do thudc cua cac cell co thé duoc xac dinh ngay lap tac bai 16p thanh vién
ban dau va cac 16p 1an can, nhung khong xac dinh duoc d6 thudc cua céc cell &

Xa voi cell duoc Xét.
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Pé dat duoc két qua toan dién, ta thay ham dém S boi ham dém toan dien .
Ham y duoc ap dung khong chi cho 16p cell lan can caa cell 1, dang xét, ma
con cho mot cell 1 & bét ky vi tri ndo trén ban ¢6. Ham y gom hai tham sé:

- 1 (lp): @6 thudc cua |y
- 5(1, lp): khoang cach tir | d&én I,
Va duogc dinh nghia nhu sau:
1. 5(1,15)=0,1=1,
2. VI£ lg:o(lL lp)=min{o(l,lp) |/’ lalancancaal)} +1

Véi d6i s6 dau tién, hdm y 12 ham don diéu ting, tic 13 d6 thudc 16n hon
16p lo, 16n hon gia tri ham w ; Trong d6i sd thtr hai, ham w 14 ham don diéu
giam, tirc 1a: 16p | rat xa so véi 16p |y , nhod hon gia tri w. Gia tri cua y khong
bao gi duoc vuot qua gia tri ctia cac dbi sé dau tién:

Vm#[0,1]vavd e [0,0): w(m,d)<m (1)

Do thudc maoi1 dugce tinh tuong tu nhu trudce:

p (1)« max{u (1), w(u(lo), 51, 10))}

Ngoai ra, nén kiém tra lai bang truc giac dé dam bao 1op két qua 1a dung,
tranh viéc c6 mot két qua riéng nao do6 bi bo s6t di bit ngudn tir ciing maot cell.
Vi dy, néu cell 1, co6 khoang cach tai cell I, la 1 va khoang cach tai cell I, la 2,
thi w (v (u (1), 1), 1) khong duoc vuot qua v (u (I,), 2), nghia 1a 6 thudc
moi cta ly chiu anh hudng truc tiép tir 16p I, , chir khéng phai gian tiép tir 1

qua l; dén ly. Thuc hién diéu nay bang céach:
vV m#[01]vaV d e [0,0) )
d;=d; +do — w(m d2) = w(w(m(dy), do)

m ., A TR X A
Ham dém yw(m, d) = Tid voi vi du trén thi gia tri nay chap nhan duoc,

m
1+d?

con w(m,d) = thi khéng.
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Néu w(m, dy) = w(w(m (dy), do), d0 thudc méi cua cell | va khoang cach
d c6 thé duoc tinh bang ham w theo do thudc 16p lg, nghia 13, xac dinh g (m) =
w(m, 1):
() «max{u(l), y(w(..w(u(l), D...), 1)}
d

Hinh 2.17 Ia ban &6 mo ap dung thao tac buffer st dung ham w (m,d) = %

nhu 14 ham 14n cén, va dung d6 do khoang cach dwa trén dinh ké. Ban d6 gbc chi
c¢6 1 16p thanh vién 1a 0 (cac cell khong phu ddy mau trang), ngoai trir: (A) cell
phu diy mau den & phia bén phai ban db 1a 16p thanh vién cta 1 va (B) cell chi
c6 mau xam den v&i vong tron 1a 16p thanh vién cua % :

Mot két qua thi vi trong ban db raster ¢ hinh 2.17 1a cell chira vong tron
nay ¢ gan cac cell duy nhat ciia d6i twong B hon bét ky cell nao ¢ doi tugng A.

Mau xam 1a 16p thanh vién, sau khi thuc hién thao tadc buffer vong tron
mau trang trén ban do biéu thi mot cell duge xac dinh 1 16p 1an can truc tiép
hay gian tiép tir cac cell duoc khoanh tron. Trong truong hop hai 16p thanh vién
chong 1én nhau, gia tri 16n s& phi1 1én gia tri nho hon.

—+ 4
F+
El- +
1%
177

Hinh 2.17 Bdn dé véi diém thanh vién mo ban dau va sau khi da buffer

Tuy nhién, két qua buffer cua dbi twong A lai vuot qua két qua buffer cua

d6i tuong B do do thudc ctia A < B:
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v(G.3)=s < y(@16)=-

Thuét toan Brute — Force cho két qua dém toan dién (hay con goi la thuat
toan y-Buffering) 1a phép mo rong ban d6 mo ban dau s dung ham
w-Buffering bang cach ap dung thuit toan trong hinh 2.18 cho tit ca cac cell
trong ban dd. Thuét toan lién tuc lap thong qua viéc cap nhat do thudc cta cac
cell, béng cach st dung 16p thanh vién cua mot cell dé cap nhat do thudc cua céc
cell khac. Piéu nay duoc thuc hién bt ké 16p thanh vién cia mot cell c6 thé tac

dong bién d6i 1én cac cell khac hay khong

Brute — Force y-Buffering
Cho x14 ham md ciia ban d6
Cho y la ham buffer toan dién
Cho L 1a tap tat ca céc cell trong ban dd dé tao buffer
Reapet
For each |, €L do:

For all neighbors | € L — {ly} do:

p () < max{u(l), w(u(lo), (1, 10))}
Until z1a 6n dinh

Hinh 2.18 Thudt todn buffer toan dién véi ham w-Buffering cho ban do mo
Ham mo p: X — [0,1] ; p(x) l1a do thudc cua X vao tap mo dang xét
Ham dém toan dién y 1a mot ham don diéu gém hai tham sé:

w(lo): ddothugccaaly, ;  S(I, lp): khoang cach tir | dén I,
Thoamén: Vm #[0,1]vaV d € [0,00) : w(m,d)<m

Trong truong hop nay: w(m, d) = %
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C6 mot cach cai tién dé chi sir dung cac cell c6 kha nang anh huong dén cac
cell khéac. D6 1a truong hop ma cac 16p thanh vién hién tai cua cell khong t6i
thiéu, khong c6 ngudn gde tir cac thanh vién cua 16p cell khac théng qua thao tac
buffer. Cell c6 16p thanh vién tdi thiéu khong thé ting thém 16p mdi trong qué
trinh buffer, bai vi ca hoat dong buffer ludn tra vé gia tri nho hon hoic két qua

ctia céc cell duge sir dung lam ddi sb cua thao tac buffer (Trong cong thirc (1)).

Sau khi thyc hi¢n thao tac buffer, mot cell ma 16p thanh vién duoc bét nguén
tir thanh vién cuia cac 16p cell 1an can khong thé lan truyén bat ky anh huong nao
dén céc cell khac. Két qua toan dién 4p dung cho tat ca vi tri trén ban d6 (cong
thire (2)), khong c6 thém bat ky két qua ndo cho cac 16p thanh vién méi cua cell

duoc xem xét.

w-Buffering with Ordered Cells and Cutoffs
Cho x 14 ham md ciia ban d6
Cho y 1a ham buffer toan dién
Cho L 12 tap tat ca cac cell trong ban dd dé tao buffer
While L”# < do:
Select Iy €L’ sao cho u (lp) 1a max trong L’

Forall | € L - {lg} do:

p(l) < max{u(l), v(u(lo), 5(1 1))}
If 22 (1) thay doi, then L « L’ — {I}

Hinh 2.19 Thudt todn w-Buffering cho ban d6 mo sir dung phdn cdp cell va nguéng
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Hinh 2.19 1a sy cai tién cua thuat toan: han ché tip hop cac vong ngoai cd
thé anh hudng tdi cac cell. Ban dau, tip nay chira tat ca cac cell trén ban dd. Sau
d6, thue hién buffer va kiém tra xem cell nao c¢6 thanh vién 1a 16p cép nhat, cac
cell da dugc cap nhat s€ bi loai ra khoi tap cac cell c6 anh hudng, vi né khong céd
bat ky anh hudng nao t6i 16p thanh vién cua céc cell s& dugc tham lai trong qua
trinh 1dp. Bén canh do, cac cell dugc chon theo sy phan cép vé d6 thuodc. Cell
v6i d6 thude 16n c6 nhiéu kha nang hinh thanh ngudng hon nhimg cell c6 do

thudc nhd. Do do, ta s& xét cac cell ¢6 do thude 16n nhit dau tién.

2.3.3. M@ ta thugt toan Buffer si dung trong dé hea

Chuing ta vira xét cac hé GIS m¢ rong bang cach &p dung nhiing phan mém
khac nhau ciing nhu cac cong nghé tu dong, dé xa ly nhitng van dé vé dir liéu
khong gian. O phan nay, ching ta nghién cau mot khia canh khac, d6 1a: mo ta
hiéu qua viéc thuc hién thuat toan Brute-Force khi chay trén phan ctang chuyén
biét danh cho dd hoa.

Xem ban d6 mo nhu mot diém anh 2 chiéu, trong d6 cac mau sac khac nhau
dai dién cho céc 16p thanh vién khac nhau trén ban d6. Diéu d6 khién d6 hoa tré
thanh ¢6ng cu hd tro hiéu qua cho viéc xay dung vung dém st dung logic mo.
Nha khoa hoc Hoff, 1999 da dé& xuat sir dung d6 hoa dé xay dung so dd tong
quat Voronnoi. Con nha khoa hoc Mustafa, 2001 da sir dung phan cimg dé tao ra
so d6 Voronoi, 1a co sé cho viéc don gian hoa ban db. Voi y tuong caa Hoff,
1999, ching ta s& ciing nghién ctu thuat toan z-buffer danh cho phan cimg dé
xay dyng ving dém sir dung logic md cho ban do.

Thuat toan z-buffer (hay con dugc goi la buffer theo do sau) 1a thuat toan

pho bién nhat dé khir mit khuat trong do hoa 3D.
Thuét toan nay kiém tra tinh nhin théy duogc ciia cac mat. V&i moi vi tri
pixel (x,y) trén mat phéng quan sat, mdt nao co6 gia tri toa do z nhod nhét & vi tri

pixel d6 thi nhin thiy duoc
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Dau vao: ving dém d6 sau (luu trit cac gia tri z cho mit (x,y)), ving dém

khung (ving dém lam twoi — luu trir mau cac pixel cua mat dugc xét

Z — Buffer Algorithm
Cho L 1a tap cac diém anh cua anh dang xét
Cho (1) la gia tri ham z-buffer cho mdi pixel | € L
Cho (1) 1atap gi tri khung buffer cho mdi pixel | € L

Cho O 1a tap cac ddi tuong phai tra lai // Tinh dg sdu z ciia
mat dang xét & so sanh voi gid tri do sdu da luu trudc do trong
C (1) dé kiém tra kha nang thdy dwoc.

Forallo € O do:

Foreach | €L bao phu bdi o do:

ChoZ 1a d6 sau cua o tai l. // Dé sau z dwoc tinh tie
phwong trinh moi mdt xét
Cho p 1a mau cua o tai |
If Z < (1), then do:
c() «Z
z(l) «<p
Néu z khéng nhé hon gid tri trong ving dém dé sdu ¢ vi tri dé,
diém khong dwge nhin thdy.
Khi qud trinh nay dwoc hoan thanh cho tdt ca cac mat, ving dém
do sdu chwa cac gia tri z cua cac mat nhin lhafy dwoc va vung

dém khung chi chira cac gia tri mau cua cac mat nhin thay duorc.

Hinh 2.20 Mé td thudt todn z-buffer véi phan cieng dé hoa
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Thuat toan z-buffer twong ty nhu cac khung dém trong luu trit mdi pixel
cua anh. Gia tri dugc luu trir trong z-buffer 1a dd sau cua cac ddi tuong gﬁn
nhat dugc tim thiy bao gdm ca pixel do. Phia trudc cua pixel dugc gan gia tri
mau sic cho d6i tuong maoi, do sau  cua ddi tuong tai pixel cu thé duoc tinh
toan va so sanh voi do sau duoc luu triv
trong z-buffer. Néu ddi twong & gan hon, mau sic cua no s& dugc luu trit trong
khung dém va dd sau ctia no thi luu trit trong z-buffer. M6 phéng hinh thirc cua
thuét todn & hinh 2.20.

Ta st dung z-buffer dé gid xay dung cac ban dd mo hién tai, tac 13, léy
gia tri do sau ¢ (ly) cua pixel l 1am dai dién duy nhat cho 16p u (lg). Do sdu &
gan nhat 12 16p cao nhat, do sau xa nhat 13 16p thap nhét.

Pé buffer cac 16p thanh vién boi do sdu cua pixel, ta 14y gia tri xap xi ham
buffer cua d6i tuong d6 w ap dung cho x (1). Néu gi6i han ctia ham buffer tim
dugc thudc dang:

w (m, d) = max {0, m — kd}
véi k: xac dinh boi su giam dan ciia cac thanh phan, va m: xac dinh boi khoang
cach d, thi gia tri duoc tra lai 1a dbi twong c6 mdt cung tron hinh ndn bén phai.

D0 sau cuia hinh non dugc xac dinh boi:

(1) =(1-yu), o 1))
Thanh vién ciia 16p 1 duoc anh xa téi do sau bang 0, va thanh vién cua 16p
0 4nh xa t&i d0 sau 1. Co thé st dung cac gia tri khac nhau ctia kK trong cung mot
ban d6 dé thu duoc cung mot gia tri két qua giéng nhau, du st dung thuat toan

buffer khac nhau cho cung céc ddi tuong dai dién trén ban dd.

Ngoai ra, goc hinh nén (khong nhét thiét phai c6 do dbc bat bién) co thé

dugc sir dung dé 1am mé hinh ham buffer.
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Pé tang tdc qua trinh dyng hinh, nghia 13 dé 1am cho quad trinh buffer hiéu
qua hon, ta thuc hién buffer theo cac goc khit nhau trén hinh tam gidc cua non
(Hinh 2.21).

Tiép tuc day nhanh qué trinh trén, ta s& ngin chin viéc dung hinh cho céc
pixel twong tu nhau trong cung mot ving. Trong truong hop ndy, ta chi can
dung nén tir cac anh diém bién.

Nhu da trinh bay, khoang céach co thé duge dinh nghia trong ciu trac luéi

thong qua mo1 quan hé gitra cac lan can.

Hinh 2.21 Ham xdp xi ¢ (1) duoc tinh dwa trén hinh nén quat

Trong truong hop cac 1an can dinh, ham buffer  duogc thé hién boi hinh
nén véi bon hinh tam giac (hinh kim ty thap) duoc canh song song véi cau tric
ludi. Trong trudng hop canh lan céan, diéu nay cling co hé thuc hién duoc, nhung

cac kim tu thap phai quay mot goc 45°.

Madc du vay, tinh ding dén cta thao tac buffer sir dung dd hoa chua duoc
kiém ching. Chang han, gia tri ham buffer y tra lai chi 1a xdp xi. Mt khéc, ¢6
nhimg thi nghiém cho thdy rang 16p md thanh vién kha manh mé&, nhu vay,
khong can thiét phai co 16p thanh vién chinh xéac. Giai thich cho su quan sat nay
1a: thir nhét, 16p thanh vién mo dugce st dung dé mo ta cac thong tin khong chinh
xéac va do d6 khong can thiét phai chinh xac; thi hai, mdi thanh vién mo cta 16p

cuc bd chi dong vai tro nho trong toan bg qua trinh suy luan, vi thong thuong néd
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phai két hop v6i mot sd 16p thanh vién khac méi c6 thé dua ra quyét dinh
cudi cung.

Uu diém

— Thich hop cai dit trén phan cing.

— Ta c6 thé scan-convert cic polygon theo thir tu bat ky.

— MJi lan ta chi phai xét mot polygon

— Cho phép tong hop nhiéu canh véi nhau hoic bod sung cac dbi tuong
ma1 vao mdt canh phuec tap.

— C6 thé ap dung véi cac mit cong, cac mit khong c6 dang da giac.

Nhuoc diém
— Doi héi by nhé rat 16n
— C6 thé mat chinh x4c khi chuan hoa trong qua trinh tinh do sau.

2.3.4. Danh gid thudt toan

Thuat toan Brute-Force trong hinh 2.14 1a thuat toan st dung phuong phap
13p trén tap hop cac cell L, str dung cac 16p thanh vién ctia mot cell dé cap nhat
cac 1op thanh vién cua cac té bao khac. Phép 1ap nay duoc thuc hién véi tat ca
cac thanh vién, khong quan tam to1 viéce cell ndy cé lam bién dbi d6 thudc cua
cac cell khac hay khong. Do phic tap cua thudt toan 1a O (| L]?).

Thuat toan cai tién ¢ hinh 2.18 vin c6 thoi gian xir Iy khong tot. Do phirc tap
ctia thuat toan van 1a O (| L|?). Vi thu4t toan khong lam thay ddi s6 luong thanh
vién, do d6 no sé& phai thim qua tat ca cac cell trén ban d6. Do phuc tap vé thoi
gian xtr 1y cta thuét toan phai tinh tir thoi diém lua chon céc cell theo do thudc
cua chung. Néu 16p thanh vién 1a roi rac, cé thé su dung hdp phéan loai dé sép
xép danh sach trudc, viéc phan loai va lua chon cell la tuyén tinh, do do, do
phtc tap cta thao tac nay 1a: O (| L|. log |L|). Trén thyc té, thoi gian phan loai

khong dang ké,va hau hét dir liéu duoc phan tich déu c6 do phuc tap bac hai.
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Trong hau hét cac trudng hop, d6 phuc tap vé thoi gian xtr 1y cia thuat toan

buffer sir dung d6 hoa cho ban d6 mo 14 O (| L|).

Mot s trudng hop dic biét, do phirc tap nay 1a O (| L|). Trong nhitng trudng
hop nay, phuong phap dd hoa thyc hién t6t hon bat ky mot phan mém thuit toan
nao. Hinh 2.22 cho ta thdy minh hoa cu thé cho nhan dinh trén. Truc ngang cho
thay sb luong céc cell trong mdi hang hodc cot clia ban dd, chtr khong phai tong
s6 cell trén ban d6, do d6 d6 phirc tap vé thoi gian tinh toan c6 dang dudng cong

tuyén tinh bac 2.

3000004

- — — Buffer véi viéc phén cép cell va xic dinh ngwéng
400000 4 = Buffer khi sir dung dé hoa

300000 4 i

Time {ms)

2000004 L

= -

100000 1 .

D = T T T T
256 362 443 512

Kich thwéc bin db [sé heong cell trong 1 hing hodc cot)
Hinh 2.22 Thoi gian xit 1y ciia thudt todn buffer véi phan cdp cell va xdc dinh ngudng
V6i thoi gian xit Iy ciia thudt todn buffer khi sir dung @6 hoa
Tom lai, ¥ tudng sir dung 1y thuyét tip mo dé xtr 1y cac van dé thiéu chinh
xac trong phén tich khéng gian khéng phai la méi. So sanh véi cac phuong phap
tiép can khéc, cach xay dung ving dém trong GIS sir dung logic md tuong

chuirng nhu 1a budc di cham hon so véi su phat trién. Nhung trén thuc té, viéc
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xay dung vung dém s dung logic m¢ trong GIS lai v6 cung hi¢u qua va co 2

loi thé:

- Thir nhat: n6 cho phép ching ta &p dung cac thuat todn mot cach hiéu qua
khi khong phai xét tat ca céc cell trén ban do raster.

- Thi hai: né cho phép ching ta 4p dung maot cach bién hoa cua thuat toan dé
la str dung dd hoa. Viéc nay ta co thé sir dung & bat ky dau do viéc sin c6 rong
rdi ciia cac phan cung dic biét.

Chinh vi vay, xay dung vung dém st dung logic mo 1a mét thao thac phan
tich khdng thé thiéu trong céc hé théng thong tin dia ly.
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Chuong 3
XAY DUNG CHUONG TRINH THU NGHIEM

Trong phan nay, hoc vién sé& thuc hién minh hoa phép tinh toan thao tac
vung dém st dung logic m¢ tng dung trong GIS cho bai toan "Tim vi tri thich
hop chon 1ap chit thai ran cia Thanh phd Nam Dinh".

Theo quy dinh ctia Bo Tai nguyén va Moi trudng, bii chon 1ap rac thai
phai tuan tha mot s6 diéu kién nhu:

- Giam thiéu tac dong dén méi truong: Khoang cach dén ngudn nudc
(séng ho, dam, ao,...) phai phu hop, khong xay dung bai chon lip gin ngudn
nudc, ven song, cac vung duoc bao vé (Hé, a0, sudi,.. D).

- Giam thiéu tac dong dén xa hoi: Khoang cach dén cac khu d6 thi va khu
dan cu phai du 16n; phai dugc su chap thuan cia chinh quyén dia phuong cong
dong dan cu tai khu vuc.

Pé danh gia cac chi ti€u cho viéc lya chon so bo vi tri thich hgp lam
diém chon 14p rac thai, viéc ing dung GIS sé& hd trg mot cach nhanh chong trong
vigc tim ra cac vung thoa man cac diéu kién veé vj tri va khoang céch trén ban dd
s6, trong d6 phép phan tich tim ving dém mo (fuzzy buffer) rat phu hop cho
viéc giai bai toan trén.

Bang viéc phan tich cac chi tiéu danh gia, ta dua ra duoc s liéu khoang
cach 1am can ct dé xay dyng ving dém. Tir d6, sit dung nhimg thuit toan di
trinh bay & chuong 2, ta di xay dung cac ving dém can tim. Pay chinh 1a dit liéu
quan trong dé c6 thé giai quyét bai toan da néu.

Dua trén nhiing co s¢ khoa hoc vé viéc lua chon dia diém bai chon lép rac
thai sinh hoat va téng hop céc tai li€u, nghién clru dac diém khu vuc Thanh phé
Nam Dinh, ludn van trinh bay cac tiéu chi lya chon dia diém chon lép rac thai
theo ba nhém chi tiéu: moi truong, kinh té, xd hoi thé hién chi tiét trong bang

Sau.
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Nhém
Tén chi tiéu Gioi han
chi tiéu
Khong xdy dung bai chon lap gin
, ngudn nudc ven sbéng, cac viung dugc
1. Khoang cach dén . . .
. . bao vé (HO, ao, sudi,...), noi cd6 kha
nguon nudc (song ho,
. nang I0 lut thuong (Tham khio tu du
dam, ao,...) _
an cua WASTE — ECON cua Canada voi
Viét Nam)
Moi 2. Khoang cach dén cac | Tuy theo cong suat, & Tp. Nam Pinh la
trwomg | cong trinh  khai thac | (khoang cach > 500m)
(Giam | nudc ngam (theo quy dinh cia TCXDVN 261:2001)
thiéu |3. Tho nhudng (Tinh L q ,
) . . L Han ché t61 da sy tham thau nudc tu
tac chat cua dat, hé so6 tham . .
. rdc vao moi truong dat
dong thau,...)
dén 4. Khoang cach to1 o, .
A . Khoang cach tur bai dén duong giao thong
mol duong giao thong chinh | .
, , chinh  >=100m (Theo quy dinh cua
truong) | (cao toc, qudc 19, tinh

16, dudng sat)

TCXDVN 261:2001)

5. Huéng gio

Han ché 6 nhiém do mui = cang cuoi

hudng gi6 cang t6t

6. Khoang cach t&i khu
di tich

Khoang cach tir bi rac dén khu di tich, van
héa >=1000m (tham khao WASTE -
ECON cua Canada véi Viét Nam)

' Két hop céc yéu t6 gi6 dé han ché sy o
7. Dia hinh N
nhiém khoéng khi do mui
Khoang céch tr bai rac dén khu cong
8. Khu cong nghi¢p '
nghi¢p van hdéa >=1000m (tham khéo
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WASTE - ECON cua Canada véi Viét
Nam)

9. Khoang cach to1 tram

cung cap dién

Giam thiéu chi phi xdy duyng mang
ludi cép dién cho bdi rac: cang gan cang
tot (tham khao tir du é&n WASTE-ECON

cua canada vo1 Viét Nam)

10. Khoang cach téi

Kinh . Thuan tién cho viéc van chuyén, thu gom
, duong  giao  thong . ,
te rac: cang gan cang tot
_ thuong
(Giam | — - 7
i 11. Khoang céch toi Giam chi phi va thoi gian van chuyén:
thiéu . \ .
b diém thu gom rac thai cang gan cang tot
cni . .
i 3 12. Hién trang sir dung | Gidm chi phi dén bu, gidi phong mat bang
pnixay |
dat cho xay dung bai rac.
dung) :
Khong xay dung bai rac ¢ nhiing no1 cau
. L .| tric dia chat phtrc tap, noi co nén nit ran:
13. Dia chat (d€ cap dén . . .
., tang t01 da khoang cac téi cac vét nut ran
yéu to dut gay)
(Tham khao tir dy &n WASTE — ECON cua
Canada vo1 Vi¢t Nam)
Xa hoi . | Khoang cach dén cac khu do thi
14. Khoang cach dén .
(Giam . >=3000m (theo quy dinh cia TCXDVN
. khu d6 thi
thiéu 261:2001)
tac 15. Khoang cach dén | Khoang cach dén cum dan cu >=1000m
dong cum dan cu (Theo quy dinh cia TCXDVN 261:2001)
dén xd | 16.Y kién cta dan Lay t6i da sy dong thuan cua ngudi dan
hoi) 17. Y kién dja phuong | Lay duoc su chap thuan cta chinh quyén

Bang 3.1 Cac chi tiéu lya chon dia diém chon ld'p rac thai tai TP Nam Dinh

Tu bang trén, ta c6 bang cac chi tiéu dé danh gia so bd nhu sau:
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Khong pht hop: 0 diém; It phu hop: 1 diém; Phu hop: 2 diém; Rét phu hop: 3 diém.

STT

Tén chi tiéu

Gia tri

D thich hop

Khoang cach dén khu dan cu db thi

0-3000 m
3000 —-5000 m
5000 —7000 m
> 7000 m

o

Khoéang cach dén cum dan cu nong thon

0-300m
300—-1000 m
1000 —2000 m
>2000 m

Khoang cach dén cum dan cu noéng thén
theo hudng gi6 chinh

0-1000 m
1000 —2000 m
2000 —3000 m
> 3000 m

Khoang cach dén nguon cung cap nudc
ngam

0-500m

500 —-3000 m
3000 —5000 m
> 5000 m

Khoang cach dén ngudn nudce

0-500m
500—-1000 m
1000 —3000 m
>3000 m

Khoang cach dén khu di tich, van hoa

0-500m

500 —1000 m
1000 — 3000 m
> 3000 m

Khoang cach dén duong giao thong chinh

0-100m

100 — 1000 m
1000 — 3000 m
> 3000 m

Khoang cach dén duong giao thong thudng

0-100 m

100 — 1000 m
1000 — 3000 m
>3000 m

Khodng cach dén khu cong nghiép

0-1000 m
1000 —2000 m
2000 -5000 m
> 5000 m

WNNPFPOORFRPNWWNPEPOWNPFPOWMNPOWNPFPOWONPEFPOWNPEFEPOWN P

Bdng 3.2 Phdn logi mirc d6 phit hop ciia tieng chi tiéu dé xdy dung ving dém
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Tir nhitng chi tiéu d3 phan tich & trén, ta dya vao bang 3.2 dé thuc hién xay
dung ving dém xung quanh cac dbi tugng can xét. Tir 6, chong lap ban do dé
dua ra dugc vung tdi wu cho bai toan.

Trong chuong 2, ta da tim hiéu cac thuat toan xay dung ving dém voi dit liu
mo trong GIS. Diéu d6 cho phép hiéu 1d hon cach xdy dung ving dém dua trén
s6 liéu khoang cach vira phan tich duoc.

3.1. Méi truwong phat trién chwong trinh

Phdn cirng

Moi trudong phat trién: sit dung mdy tinh c6 bo vi xtr 1i Core i3, toc do
2.13 GHz, 4 GB RAM.

Phin mém

Pé thyc hién phan tich cac tiéu chi vé khoang cach doi nhu da néu, dix
liéu dau cua bai toan bao gém cac 16p ban d6 hanh chinh, thuy hé, giao théng
ctia Thanh phdé Nam Dinh dugc phan tich bang phan mém HMap do hoc vién tu
xdy dung bang ngdn ngit 1ap trinh C# dua trén b thu vién ArcGIS Engine 9.3
do hiang ESRI phat trién, trong d6, cac phép toan phan tich ving dém va chong
pht ban d6 str dung bd cong cu Spatial Analyst ctia ArcGIS Engine.

3.2. Chirc nang cua chuong trinh
- Hién thi ban do so.
- Phéng to, thu nho ban d6.
-Truot ban dd.
- Tinh toan khoang cach ving dém ban dd theo ting chi tiéu, tao anh raster
khoang céch.
- Chong phu anh raster.

3.3. Mot so giao dién ciia chwong trinh

Giao dién chinh va giao dién chirc nang tao vung dém cho cac doi tuong

diém, duong hodc vung ciia chuong trinh nhu sau:
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@ HMap (Map buffering) - - = — P— ||
File Tool About
R = 00 SRR X

-
= W EueD_UB3

Value

High : 3451,72

Low: 0

574120,37. 22643986 UnknownUnits.

Hinh 3.1 Giao dién chinh cia chuwong trinh

@ HMap (Map bufferin —na
File Tool About

|stmaanru@®@esimm =k %0l

= £F Map4

=] Duong_pho

= EucD_Dprl

= [ EucD_Dp3
Value
High : 304,21

Low: 0
= [ TP_SHO_region
=

< [ v

57587503 2258384 38 Meters

Hinh 3.2 Giao dién chirc nang tao ving dém ro

@ HMap (Map bufferin

File Tool About
I@¢E@@W::‘:Oﬁﬂ|ww.735 SRR e
B £ Map4 :

| =] Duong_pho|

= EucD_Dp3
Value
High : 3049,21

m

Low: 0
B [ TP_SHO_region
O

LI F—— '

575401,98, 2261778,01 Meters

Hinh 3.3 Giao dién chirc nang tao viing dém mo



67

3.4. Két qua thir nghiém

Két qua diém cua mot so chi tiéu trén dugc thé hién ¢ cac hinh dudi day:

Hinh 3.4 Phdn tich khodng cdach dén cdc co quan, bénh vién, truong hoc, (dwoc
mo ta boi cac dzem trén ban dd), két qua phan tich cho thdy cdc ving dwoc t6
MAau Xam cang sam thi cang xa khu viee cac diém tién ich céng cong.

P.L@cHal

an Hinh PHung P. Mam Phong

W

Hinh 3.5 Phdn tich khodng cach dén khu dan cw sir dung viing dém mo, (C4c
khu vuc dan cu duge mé ta boi cac vung mau vang), két qua phan tich cho thdy cdc
viing dwoc t6 Mau Xam cang sam thi cang xa khu dan cur.
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P. LocHa

P.LécVwong

l5.Ha Long
P. Thdng Nhét

P. Clva Bac

an T& Xwong

E
‘ en

B, Vi Hoahg
en DU

0

an Binh Phing P.Nam Phong

P Ycin Hung Dao
en

¥ P\Nédng Tinh
P Van Miey

P. Clra Nam
P. Jran Quang Khai

Hinh 3.6 Phdn tich khodng cdch dén nguon nuée mat, (1a cac khu viee séng, ho
dirge mé ta béi cdc ving mau xanh mede bién), két qua phan tich cho thdy cdc ving
dirgc t6 MAU Xam cang sam thi cang xa nguon nidc mdt.

Két lun thu dwoc

Ta tong hop cac két qua thu duge dé tim ra cac khu vuc thoa man dong thoi
nhiéu tiéu chi bang cach chdng phu cac 16p raster két qua & trén cho thay céc ving
tiém nang c6 thé quy hoach lam diém chon 14p chat thai rdn (cac ving sAim mau) | cac
khu vuce thudc phia Pong Béc cuia x3 My X4, phia Bic xd Loc Vuong va phia Tay x4

Loc An.



P. Trin Quang Khai

-—

Hinh 3.7 Két qud thu dwoc sau khi phén tich va chong phii ban do
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KET LUAN

Trong hau hét cac linh vuc kinh té - x4 hoi hién nay, c6 mdt cong cu phé
bién, vu viét dé giai quyét nhirng van dé dit ra, d6 1a GIS. GIS duge xem 1a mot
trong nhitng cong nghé mdi nhét, ¢ nhiéu tmg dung nhat & giai quyét cac bai
toan phan tich khong gian tdi uu nhat.

MOt trong s nhitng Gmg dung ctia phan tich khong gian 1a xay dung ving
dém trong hé thong thong tin dia 1y. Ly thuyét tdp md dugc xem nhu 1a phuong
tién thiét ké cac cong cu mot cach hiéu qua dé hd tro cac cach xur Iy ra quyét
dinh d6i v6i van d& map mo, khong rd rang trong cac bai toan khéng gian.

Luan vin nay da nghién ctu sy hop nhat cta Iy thuyét tip mo véi viee
phan tich khong gian trong hé théng co so dit liéu quan hé GIS, d6 1a: xdy dung
ving dém st dung logic md. Hon nita, két qua cta viéc nghién ctru ¢6 tinh thuc
tién cao. N6 chi ra sy hiéu qua nhu thé ndo cua 1y thuyét tip mo dé c6 thé thyuc
hién cac dién ta va phan tich dit liéu dia 1y. Sy doéng gop cua luan vin co thé
dugc khai quat nhu sau:

e Trinh bay tong quan vé hé théng thong tin dia 1y cau trac dit liéu khong
gian vecto va bai toan lién quan. Tong quan vé logic mo va cac ham thudc.

e Tim hiéu phan tich, danh gia, mot s6 thuat toan cu thé 13 cac thuat toan
xdy dung ving dém st dung logic mo nhu: C4c thuat toan buffer 1dp sir dung
logic mo: Brute Force Sbuffering, thuat toan lan truyén cuc bd Bbuffering,
thuat toan S-buffering sir dung phéan cip cell; cac thuat toan buffer toan dién sir
dung logic mo: Brute Force y~buffering, thuat toan y~buffering st dung phéan
cap cell va ngudng; Cudi cung 1a thuat toan buffer st dung dd hoa, dién hinh: Z-
buffer.

e Tim hiéu bd céng cu phat trién cac Gmg dung GIS 1a ArcGIS Engine,
phan mém ArcGIS 9.3 cua hing ESRI.

Nhitng huéng phat trién ctia luan vin & trong twong lai dy kién nhu sau:
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e Xay dyng mot hé théng chuong trinh c6 thé ap dung vao xac dinh ving
dém ung dung trong da nganh nghé, linh vuec.

° Tiép tuc cai dat cac thuat todn con lai da trinh bay trong luan van.

Mic du da rat c6 gang, nhung do thoi gian va trinh do con han ché nhét
dinh nén luan vin khéng tranh khoi thiéu sot. Trong twong lai hoc vién s& cb
gang hoan thién va phat trién nhiing vin dé da néu trén, nham mang lai nhiing
van dé kha quan hon nita. Rat mong nhan duogc su dong gop y kién cua cac thay

co va cac ban dé€ luan van ngay cang hoan thién hon.



[1]

[2]

[3]

[4]

[5]

[6]

72

TAI LIEU THAM KHAO
Tiéng Vigt
Ping Van Dutc (2001), Hé thong tin dia 1 GIS, Nha xuét ban Khoa
hoc va Ky thuat, Ha N1
Tiéng Anh

Hans W. Guesgen, Joachim Hertzberg, Algorithms for Buffering
Fuzzy Raster Maps, FLAIRS-01 Proceedings, 2001

Hans W. Guesgen, Joachim Hertzberg, Richard Lobb, Andrea
Mantler Buffering Fuzzy Maps in GIS, Department of Computer

Science, University of Auckland, New Zealand, 2003.

Jingxiong Zhang, Michael F. Goodchild, Uncertainty in
Geographical Information, The Taylor & Francis e-Library, 2003.

Tahsin A. Yanar, Zuhal Akyurek, The Enhancement of ArcGIS
with Fuzzy Set Theory, ESRI International User Conference, 2004.

Wolfgang Kainz, The Mathematics of GIS, University of Vienna,
Austria. 2010.



