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M(n ,'Hh)NG PH.A.rXAY DUN(j QUAN H~ THO!\G TIN KHONG GIAN,.

doi hoi thao r.ic hinh hOI: plurc tap va quail he du true. Doug rhoi. cluing d(lc bier thuan tien cho viec bieu
dien do hon rren c.ic thier bi nlnr man hinh. nuiy ill.

Phiroug ph;ip "topology" cho phep bieu dien to pi> I:lW cric hinh the hay X[IYdlfllg nhieu quau he to
po cua 1:;1ctlurc the dia Iy trong CSDL. Phuong phrip nily diroc hlnh thanh rren 1110hinh quan he thuc th~
(E-R 1 (.;(1:1CSDL quan he. Tu 1976 Chen dii de xuar mo hlnh E-R va chung duoc slr dung rong riii de 1110
hinh hou c.ic he thong thong tin. H~ thong tin clia Iy I:ung III 1l19t loai huih h~ thong thong till [3], mo hinh
E-R (';l-Ingduoc \U dUllg d~ 1110t~1hlnh clang cua 1:;1c tlurc the khong gian. Giu slr ta eo de thong tin qui
chieu khoug gi:1I1 rai c.ic don vi hanh chinh (thanh pho. tinh, huyen ... l. m;\lIg hroi giuo thong (duong quoc
16. c1ire)-ngsong ... )... Yell d.u dat ru la phai to chuc cluing sao cho de dang khai th.ic thong tin cua C:\C thuc
the \ il cac rhuoc tinh cua chung. mor each don gi;ill nhfit lil irng dung 1110hinh quail h~ E-R de xay clung
CSDL din 1)1 vii c.ic rhao t;11:rren chung. Kh.ii niem "kieu tlurc the" III triru nrong. dung de bieu dien mor
lap c.ic doi nroug giong nhau. Trong thi du nay cluing eo th~ lil rhanh pho, tinh, huyen. dtrong quoc 16 .
Kieu thuoc tinh 1116t,i c.ic thuoc tinh ll1il tlurc the 1:0. Thi du, thanh pho eo ten rieng, eo tong so dau, .
Bieu do quan he thuc the lil cong cu 1110t;i SII' lien ket giGa c.ic kieu thirc the. Trong thi du nay, ta (,;0 xu
lien ket gii.'ra rhanh pho vii duong quoc ID chay qua thanh pho. Ta goi SLY lieu ket nay lil lien ker "n;lI11 rren".
Do lil kluii niem quail he troug mo hinh E-R. Quail he 1:0 thuoc tinh. thi du chieu dili doan duong di rroug
rhimh pho, dfin so cua thauh pho ... CIl: kieu quail he bao gom \-\. \-1 vii 1-\. Quan h~ "n.un rren" rrong
thi du nil)' lil quail he \-\ boi VI I:(} the 1:6 nhieu qucc lo qlla 1110t thiuih pho \'il 1119tquoc ID d) the chuy
qll:1 nhieu rhanh pho.

Trong bieu do quail he mo t.i quail he to po (,;0 thuc the so dilllg nhir diem, xau. nur, vung viI Chl'lIlg
tU;1I1rhu (.;;\1:lu.it xau day:

• \Iloi xau bao g0111mor doan hay nhieu dO;.1I1thilllg vii chi 1:0 mot diem d,)u vii mor diem cuoi.

• \10i vung duoc bao boc boi mor hay nhieu xau.

• \10i xau chi eo mor vung a phia phai vii mor vung 6' phia ruii no.
• .\:1()i vung ph.ii 1:1villlg phia ph;ii h;ty phia tr.ii cuu it nhar mor xau uno do.

• Diem d.iu hay diem cuoi lil nut lieu chung lil giao cun ciic X;IlI.

• \Iloi nut lil diem d:ill hone diem cuoi cua it IIh,'i! mot xau hay diem d.-ill hoac diem cuoi 1:[1<1mot
X;IIIse rhuoc mot nut nao do.

\Illf vay. k ieu rhuc the "vung" (.;6 the 1:0 c.ic kieu COil "vung rrtii", "vung phai" va clning tno rhauh
qU;!1I he 1-\ voi c.ic X;IU ban cluing a phia trrii vii phia ph.ii. Kieu thuc the "nut" 1:0 c.ic kieu con "diem
d;lu", "diem cuoi" viI cuug tao thanh qllan he 1-\ voi c.ic xuu thuoc c.ic nut do. Thi du tren Hluh ]. 1110t;i
hinh clang cua Hinh I rreu (.;(1 so c.ic xau, nur viI c.ic vung.

ID Diem Diem Vung Vung
xiu dall cuci trai phi'li

a I 2 A X

b 4 1 B X
c 3 4 C X

d 2 3 D X
5 I A B Xe

f 4 5 C B
o Cl 2 D Ae

h 5 6 C A
3 6. D C

Hinh 2: Cac rhuc the so d[lIlg viI c.ic quun he nroug lrng v(1i hinh dung vung.
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LE QU()C HUNG

Sa do quan he E-R nlur 1110ta tren dii hinh rhanh eo s0 cua sa do CSDL quan he chuan nhu de rhi
du sau (1{I):

XAL (XAL_lD, DlE\1_DAL, D1E\1_CLOL VL'\G_TRAl, VL'\G]HAIl
'\LT('\LT_lD, TOA_DO_X, TOA_DO_ Yl VL:\G( VL'\G_lD, TRI'\H_ TL_CACXAL 1
\10i rlurc the .\:iu Call eo xau rriroc. vit x.tu sall 110.DOlIg rhoi, ehllng con eo hLfallg "c1i roi' h;l)' "di

nr" r-iot nur ell the 11110do. Hinh 3 sau day 1:1~a do E-R mo rang, bieu dieu quan he to po cua de rlurc the
dia I)' trong CSDL.

I ID vllllg

I I

<
13;\0 tJ ai Bill""" .

13<1"
I'h:.i

/ X,h.
~. truoc

<,
'~>X ,'Il.

liel'

<:> ID Xau <:>

Nut cuoi

:::l
,~

X \'IJllg phaiVung trai

~~t~
+~v

Nut dau

Hinh 3. Bieu do E_R mo rong
He thong tin c1ia I;' duoc nghien ciru lil he thong thong till phan cap. \16i rhuc the vung viru 1110r:'t

nlur treu eo the lil mot don vi hunh chinh cap th:ip nhat, dp L. DO'n vi hanh chiuh dp eao hou, cap (L - i),
rrong c10 i = I, ... L-I lil (Ctpcua de thuc the vung 0 cap th:lp cao 11O'nno. De XCIYdung to po eo rhuc the
dia I) rrong he thong tin loai nilY, thuoc tfnh "cap" da duoc rheum vao tlurc the xuu de eo:

XAL(XAL_lD, DIE\1_DAL, DIE\1_CLOI, VL'\G_ TRAL VL'\G]HAI, \1LCl

vlot xau ()'nurc hanh eh inh cao hall clillg se thuoc
1111]-ehanh chinh thtip hon. Vi du: xau e rhuoc mire
hanh chinh I cung se rhuoc I11Lfehanh chinh ::. viI
nurc himh chmh 3 rrong viec xay dirng vung din I;'
phan cap. ( \1t'I'C h1111hchinh I lit mire hanh chinh
cao 1I1t:')t)

De xay dung duoc he thong tin c1ia I;' vec to eo
klt,'t n.uig 'II' I)' c.ic thao r.ic khong gian nhu rim
diroug di, c.ic phep phu, (km, ... thi phuong ph.ip
xay dung to po eta duocsir dung. Ph an sau se mo
t:i thuar to.in rhuc hien tien rrinh xay dung quan he
giCl'ac.ic thuc the dia 19 va c.ic quan he gil'l'a chung
voi de dfr lieu phi hiuh hoc rrong CSDL tich hop.

Khi do Hinh ::.se nlur Hinh 4.

x

Vhic hanh eh inh I

\1ll'e hanh eh fnh ::.

\1l(C hauh chinh 3
Hinh 4: Ban do vci de duong bien hanh chfnh.
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11.THU~T T()AN TAO VlJN(; DIA LY PHAN CAP ruCAC XAU PHAN CAP.
Thuar to.in diroc xuy dung dua tren mo hinh duo lieu vec W. Trong mo hinh nay, mor xau duoc dinh

nghia lil tap hop I(xl. YI)' (x~. yc) •.... (x".)',,\I rrong do: (x., ),,) lil roa do cric diem lien riep; (XI' )'1); tfi";,,
.lau ':[1;\ ,,[IU; (x., y,,): .til>;" , 110;' cua xau.

Voi bai to.in clang xer, moi xau se rhuoc mot nurc h.mh clunh 11:10 do (hinh -l ). Ta se dung eau true
,;1\1 (bClllg ngon ngu' c++) de mo t,i mor xau M rhuan loi cho viec dli cl,:1trhuar roan rren may tfnh:

typedef srruct 1
LO\G (;hainjdx; /* so thlr nr (eh: so) ':[1;\ xau */
I\T level: 1* rmrc hanh chinh cua X;IU*/
DOL\LE data: 1* con rro rro roi vung hru trlr dlr lieu toa do (;[1;\X;lU (x I. y I. ...,xll.yn)*/
LO\G first jiextchaiulevel: 1* chi se) cua xuu lil \ext Chninl.evel cua xau rui diem c1[iu*1
LO\(i end jrextchainlevel: 1* eh: se) cua ,.IU lil \ext ChainLevel cua X.IU tai diem ..:uoi*1
I Chain_st:
(\extChainLevel se duce gi.ii thich 6 phrin duoi)

Trong CSDL mot ban eta hanh chinh se dum: bieu dien boi ttlP h01) c.ic X,IU:
ll<inDa==1x.tu I. x.tu 2,....xau n ]
Dtill vno cua thuat to.in lil ban d6 (t.ip h01) c.ic xau )
D{ill ra lil mot bang mo t,i 1.:<1.: vung tau duoc:

Vllng I: xau I. xau 3 xau k

Vung 2: X[Ill I. xau 2 , '[IU.i

Tu dilllg C[IUtrue de mo t,i mot vung

rypedef struct 1

LO\G area_dix'; 1* so thir tu (chi so) ':11.1vung '~I
I\T level: !* mire hanh chinh Cl!;1vung '~I
DOLI3LE" .:hain_list: 1* con tro t6'i vung eI(i' lieu 11I11trlf danh s.ich cua xau tao nen vung (x.iu I.

xau 3 ..... X[IUk) '"/
I Area_st:
Mc', hi thuat toan
• Goi hlnh chir nhur ..:hlra xau I (;' i) lil hinh clnr nh.u nho nh:it chira to.m bo xau tlur i. Ri ==

1 (lefr., rop.): (right; bottom.i I rrong do (left., top) lil toa do goc ben tr.ii vii (right, bottom.) lil
loa do goc dutri ben phai.

• \extClwinLevel CIl<1mot X[1lI rai mot nut lil :du d.iu tien duyet rheo chieu nguoc chieu k im
dallg 11()eo nurc hanh chlnh b.-H':'; hoac krn hon nnrc hauh chinh cun X,\lI clang xer . \Iur v,iy
voi 1119txuu ta se ':0 the eo r.rot \extChaniLevel tai .ti(;;" ,f(ill (first_\extChainLevel) vii mor
\extClwinLe\'el t',li ,fil;;1I cuo] (end_\extChainLevei),

• \16tllli! C1l1'O'Cmo t'-I b;lng eau true dlr lieu nhu sail (the hien bang ngon nglr c++)

rypedef xrruct 1

(;\T idx: /*so tlur nr (chi so mu) 'cl
!;\T ref jrum; /~' so c.ic xau lien ket voi nut */
DOLBLE x.y: /* tO~1d9 cua nut "t
LO\G .:hain_list: 1* con rro toi V(IIlt! dtr lieu clurn danh s.ich c.ic X[1lIlien ket vo] nut. '"I
I\ode_sl.
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~

Cac bH<IC cua thuat toan:
b I ) Sap xep lai roa do trong tirng xau sao cho roa do y cua ,1i/m ,hili Ion h011toa do y cua dil;;71 iuo!

cung rrong xau.
b2) Sap xep lui rhir tu cac xau trong nrng mire theo chieu tang cua cac Ri tir trtii sang phai va tu rren

xuong duoi.

b3} Tao de tutt trong ban do.
b-l ) Sap xep cac x au lien ker voi IIIlt theo thir tu ngiroc chieu kim doug ha theo do Ion cua goc

nghieng (theta) cuu c.ic xau voi tuu .
Goc nghieng cua tirng xau tai m9t.llllt duoc tinh nhir sau (th~ hien theo ngon ngCr lap trinh C):

double thet.ux.y,x l.y I)
double x.y;Fto'l do cua IIIlt hay toa do ,tielll ,1ii'1I hoac diel71 ('//01 cua I xau, *1
double x IS 1;/* rea do diem rhir 2 hoac diem up cuoi cua xau. *1

double ax , ay. dx, dy;

double r:

dx = x l-x.ax=fabstdx):
dy = Y l-y.ayefabstdy):

if«ax+ay)==O)t=O' else t=dt/(ax+ay):
if(dx<Olt=20-t:
else if(dy<O) 1=4.0+1:
return(t*90.0}:

xnu 3. nuic I X,'nl 5. rmic

Hinh 5, Nut va cac xau lien ket

b5) Xiic dinh de X,IU ke uhau theo mire hanh chfuh tai mot /111' (xac dinh ~extChainLevel cua tirng
X elL! ).

Xer mot xau tni mat III it:

Duyer theo chieu ngll'O'e chieu kim cl6ng h6 den khi g~p xau dau rien eo mire hanh chinh bang hone
lon lion nurc hanh chinh cua xau clang xet.

- ~e'u 11m duoc va neu 11I1' la die;/I £1(111cua xau dang xet thi grin first jtexrchainlevel cua xau clang
xer bang chi so cua x au viru 11111duce.

- \'ell rim duoc va neu nut la dielll ('//0' cLW x au dung xer thi g.in end jiextchainlevel cua xau clang
xet bung chi so cua xau vira tun duce.

Vi du: Trong Hinh 5 tai nut i:
\'extChainLevel cua xau I (nurc 3) lil xau 2 (nurc 2)

\'extChainLevel cua xau 5 (nurc I) la xau 3 (mlte I)

b6) Tao cac vung (polygon) theo tirng mire:
Xer rui mor nurc hanh chinh NIl

b6. I ) Lay mot xau rhuoc mire M lam xau driu tien rrong danh srich de xau rao ra vung.
b6,2) Tao vung phai cua xau k nlur suu:
b6.2.1) Xuat ph.it tit di(;;1I ('//01 cua xau k.

• Chon IIIlt dung xer la nut eo toa do trllng vai toa do tai ,ti(;'1I ,1t111cun xau k.

• "ell ton rai first_nextehainlevel cua xau k thi cong them xau nay vao cuoi danh sach c.ic x.tu
t,IO ru vung.

• \'eu khong tall rai firsr-nextchuinlevel thi dirng
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MOT PHUONG PHAp XAY Dl)NG QUAN HE THONG TIN KHONG GIAN .

b6.2.2) Xet tiep mot trong hai tnrong hop sau:

i) '\eullli, dang xer la ,1i{m (MII cua xau cuoi cung vira diroc chon thi:

• Chon lIIit dang xer la IIIlt eo toa do trung voi tO~1do tai "ie'm mOl cua xau cuoi cung.

• '<ell ton tai endnextchainlevel cua x au cuoi cung thl cong them xau nay vao cuoi danh sach
cric xau tao ru VLlJ1g.

• '\eu khong ton tai end jiextchainlevel rh: dung.
ii) '\eLlllllt dang xer la diem cuoi cua xau cuci cung vira duce chon thl:

• Chon nut dang xer lillllit eo toa do trung voi toa d<) tai c1iern ddu cua xau cuoi cung.

• \'eLl tall tai firsr jiexrchainlevel cua xau cuci cung thl cong them xau nay vao cuoi danh sach
cac xau tao ra VLlJ1g.

• '\eu khong ton tai first jiextchainlevel thl dung.
b6.2.3) Lap lai buoc b6.2.2) den khi nao 11I1' dang xet eo toa do trung voi toa d<) .tierll ('fIOI cua xau

clilu rien thi dirng.
'" Trong ctic truoug hop dirng:

'\eLl danh sach chi eo mor X:lU thi neu .tie'm d(11I l'a .til;;1I CIIOI rrung nhau ta tao duce vung phai cua

xau k; ngucc Iai neu nut clang xet (,;0 roa cl<)rrung voi toa do diem cuoi cua X:lU dau tien thi ta cling cla tao
duce vung ph~li cua xau k.

b6.3) T'.IO vung trai cua xau k nhu sau:
b6.3.1) Xuat pluit tir (1i(m d{ill cua xau k.

• Chon nut clang xer la IIIlt eo toa do rrung v6i toa d<) tai (1i(m mOl cua xau k.

• \e'L1 ton rai end_nextchainlevel cua xau k thl cong them X:lU nay vao cuo] danh such cac X[\lI
tao ra vung.

• '\c'lI khong ton tai end jiexrchaiulevel thl dung.
b6.3.2) Xet riep 11l9t trong hai tnrong h91) sau:
i) Neu IIIlt dang xet la If/(';1I cf';'1Icua xau cuoi cung vira duce chon thl:

• Ch91l nut clang xet la IIIlt eo toa do rrung voi toa do tai ,1ie;1I mOl CLIaxau cuoi cung.

• '\eu ton tai end jiextchainlevel cua xau cuci CLlI1gthi cong them xau nay vao cuoi danh sach
c.ic xau tao ra vung.

• '\(:\1 khong ton rai end jtext; 11.:inlevel thl dirng.
ii) "eu 11Iftclang xet la "il;'7I clIOI cua xau cuci CLlI1gvira duce chon thl:

• Chon 11I1'clang xet la IIIlt (,;0 toa do trung voi ton do tai Jie;lI ddu cua xau CUOl cung.

• '\eu ton tai first jiexrchainlevel cua xau cuoi CLlJ1gthi cong them xau nay vao cuoi danh such
c.ic xau tao ru vimg.

• . ieu khong ton tai first jiexrciiainlevel thl dirng.

b6.3.3) Lup lai buoc 6.3.2) den khi nao IIIlt dang xer eo toa do trung voi toa d<) 11i(m (f(/'II cua x au
clilu tien th 1 dirng.

* Trong c.ic rnrong hop dirng:
'\eLl danh sach chi eo mot xau thl neu die;lI iklu va diel71 mOl trung nhau ta tao duce VLlJ1gtrai voi

xau k; ugiroc I,!i neu nut dang xet eo toa d(> trung voi toa do die'm (tdll cua xau dau tien thl ta cling du tao
duce vung tnii cun xau k.

Vi du: V oi ban do hanh chinh nhu hlnh 4 ta rao duce ca~ vung hanh chfnh nhu sau:
\1(1'(; hanh chinh I:

V ung 1=1 xau b, XUU C, xau d, xau a I
\1Crc hanh chinh 2:
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LE ouoc HUNG

~
Vung ~={ x.tu L xau h, X,lU i. X{1lI d, xau a, X{1l1 b I
Vung 3={ xau i, xau h, xau f. xau I: I

VlC!"chanh chinh 3:
Vimg 4={ xuu f. xau e, xau b I
Vung 5={ xau h. xau g, X[IU a. xau e I
Vung 6={ X[IU i, xau d, xau g I
Vung 7= \ xau i, X{IU b. xau f, xau I: I

Ill. CAI D~T VA KET LU~N
Thuar roan rren dii dU'<Kcai diit rren m;IY tinh bang ligon ngl"f lap trinh C phuc V 1.1cho viec X{IYdung

.::1(;vllllg himh chinh phan dip rrong he thong thong till dia 1)'1 POPVlAP. Thuat to,11Itren dual: ;IP dung cho
16)) b,!1I do hanh chinh- 16r b;!1I do chi bao gorn cric doi nrong diu Iylit I:;IC vung (polygon). Trong IIHr\: re
nH?1 16Vban do rhuong rat plurc tap, c.ic doi tU011g d!a Iy khong chi bao gom c.ic vung mil (;()11 bao gOIl1
1:;1cdhim (point) (nhu trLrcmg hoc, berth vien ... ), cac duong (polyline) ( nhu dirong song, dirong quae lo,
duong sar .. ) V.V .. : rrong rnrong hop nil)' thuat roan din ph.il duoc mo rong d~ 1:6 the phan bier chroc c.ic doi
ruoug din Iy khong phal la vung.
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