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TOM TAT

Bai bdo trinh bay tém tdt cic mé hinh dir liéu GIS 3D, phan tich mét mé hinh GIS 3D
hién dai, phuc vu cho cdc chu aé quan li do thi. Bai bao néu cdc khoé khan cua mo hinh khi trién
khai iing dung quan Ii khu dén cw, Ii gidi cdc khé khdn va dé xudt 02 cdi tién: Cdi tién cdch biéu
dién trén mét sé doi twong 3D-Body va cai tién cdach biéu dién trén mét sé doi tuwong 2D-
Surface. Ngodi ra, bai bdo chirng minh bang phwong phdp todn hoc cdc cdi tién nay la hitu ich
cho luu trit va biéu dién cdc doi twong Body va Surface. Sw hitu ich ndy lam gia tang hiéu qua
cho cdu truy van. Cudi cing la phan thiee nghiém cai ddt cau tric dir liéu méi va ding VB.NET
dé hién thi cc khoi 3D.

Tir khoa: 3D, GIS, mé hinh dir liéu.

1. Gié6i thiu
1.1. So lwge GIS 3D

Chung ta dang song trong thé giéi 3 chiéu. Cac tmg dung cong nghé thong tin
cling can phan anh ding vé thé gidi thuc, tng dung GIS khong thé 1a mot ngoai 16. Do
ciing 13 1i do hinh thanh GIS 3D. GIS 3D duogc phat trién trén nén GIS 2D. Khi phat
trién cac ing dung GIS 3D trén nén GIS 2D, chung ta gip phai mot s6 kho khan sau: dit
liéu thiéu chiéu thtr 3, phuong phap tiép can GIS 2D theo mé hinh dir liu quan hé, bi
han ché bai cac quy dinh vé dang chuén, mé hinh quan hé khong chép nhén mot sb khai
niém méi rat can cho dic trung GIS 3D. Vi thé, GIS 3D phai chon con duong cho chinh
minh.

Xay dung mot hé thong GIS 3D, ching ta can giai quyét mot sé chu dé quan
trong sau [9, 10]:

- Nhap dir liéu dau vao: bao gém cac kiéu dit lidu da dang nhu vector, raster; phu
hop véi cac thi tuc nhap liéu phong phii gdm thu cong, ban thu cong, tw dong.

- Thao tac dir liéu: gém chuyén dir li€u qua lai gitta cac h¢ toa do; chuyén dur
li¢u gitra cac do do khac nhau; lam tron muot dir licu.

- Phan tich: Xem nhu 13 phan 15i hé théng, lién quan d&én cac thao tac topology,
d6 do.



- Trinh bay dir liéu: Céc thong tin, két qua duogc trinh bay dudi dang ban do, biéu
mau, béo céo, do thi...

- M6 hinh dit liéu: phai biéu dién duoc cac dbi tuong trong thuc t& va mbi quan
hé gitra cac ddi tuong.

Céac d6i tuong trong GIS dugc biéu dién duéi 2 thanh phan: phi khong gian va
khong gian. Cac thanh phan phi khong gian sir dung cac kiéu dir liéu thong thudng:
chudi, s6. Cac thanh phan khong gian can st dung cac kiéu dir liéu dic biét. Cac tng
dung vé GIS 3D la khé rong, co thé ké mot vai linh vuc dién hinh sau [4]: Hé nghién
ctru sinh thai, hé gidm sat moi truong, hé théng hai duong hoc, h¢ khai thac khoang san,
hé quan 1i do thi,... Tbc d6 do thi hoa dién ra ngay cang nhanh chdng da tao ra ap luc 1én
bai toan quan li d6 thi [3]. Cac md hinh dir li¢u GIS 3D khéac nhau c6 cac thuan lgi va
kho khan khac nhau khi nhiing chung vao mét ung dung cu thé. Muc dich cua bai bao
nay 1a trinh bay tom tit cac mo hinh dir liéu 3D da biét, phén tich cac dic diém chinh.
Phan tich ki mdt m6 hinh UDM, nhan dinh nhiing tré ngai cua mo hinh véi bai toan
quan 1y cac khu dén cu méi va néu cac cai tién trén mo hinh nay. Céc cai tién nham dat
cac muc tiéu: gian luogc thé tich dir liéu, gian lugc cac Node, cac Line du thira va nhu
thé no giup truc tiép trong viéc nang cao tdc do truy van dit liéu cho tim kiém va hién
thi dir liéu. Ngoai ra, cach cai tién vé biéu dién cac ddi tugng 3D con gitp viée tinh todn
thé tich, chiéu cao trd nén dé dang, chinh x4c.

Bai bao duoc trinh bay theo dan ¥, phan 1.2 mé ta tom tit cac mé hinh dit liéu
GIS 3D, phﬁn 1.3 trinh bay céc nhan xét vé md hinh UDM, phén 1.4 mb ta cac dic diém
vé dir liéu khong gian cta bai toan quan 1y khu dan cu méi. Phan 2 mo ta 3 cai tién va
chirng minh béng toan hoc ich loi cta cai tién vé khdi luong luu trir, loai bd céac dir licu
thtra trong viéc luu trir va hién thi. Phan 3 md ta thuc nghiém cai dat cAu truc dir liéu
sau cac cai tién 1én hé quan tri CSDL Oracle 10g va dung VB.NET dé hién thi cac d6i
tuong 3D.

1.2. Mot s6 mé hinh dip liéu GIS 3D
3D-FDS (Format Data Structure)

Mo hinh do Molenaar dé xuit 1990 va duoc Rikker cung cac dong nghiép phat
trién 1993 [1, 8], ldy 4 d6i twong co sé 1a Body, Surface, Line, Point. M6 hinh ding cac
nguyén td: Arc, Edge, Face, cong thém mot sé quy tic cho mo hinh: Arc phai 1a mot
doan thang, Arc va Face khong giao nhau. Edge, Face phai 1a hai chiéu, Surface co
duong bién va co thé co vai Surface khong 16ng nhau bén trong. Body c¢6 dudng bién va
c¢6 thé co vai Body khong 16ng nhau bén trong, Arc va Node c6 thé ton tai bén trong
Face hay Body.

TEN (Tetrahedral Network )
Mo hinh do Pilouk d& nghi 1996 [1, 2, 8], dua trén 4 dbi twong co ban Point,
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Line, Surface, Body. Cac thanh phan nguyén té gdm: Arc, Node, Triangle. Mot Body
duoc tao boi cac Tetra, mot Surface duogc tao bdi cac Face, mot Line dugc tao bdi cac
Arc. Node 1a mot thanh phan cta Arc, Arc 1a mot thanh phan cta Triangle, Triangle 1a
mot thanh phén cua Tetrahedron, cac ngoai I¢ khong xem xét.

M6 hinh OO (Object Oriented)

Mo hinh do Dela Losa, Cervelle dé& xuat 1999 [1, 2]. M hinh c6 thé biéu dién
va quan 1y cac 16 hong 2D va duong ham 3D, c¢6 thé bao quan va hd trg cac ddi twong
khong gian phtrc tap. M6 hinh dugc xay dung trén 4 di tuong co so: 0-Simplex, 1-
Simplex, 2-Simplex, Volume va sir dung 3 dbi tugng nguyén té: Node, Arc, Face.
Huéng ctia Face can dugc luu trit. Mot Simplex 1a dbi twong hinh hoc co ban trong
chiéu d cho. Mdi chiéu c6 1 phan tir nhé nhat goi 1a Simplex. Simplex cta n chiéu goi
la n-Simplex

M6 hinh SSM- Zlatanova (Simplified Spatial Model.)

Mo hinh do Zlatanova dé& xuat 2000 [1, 2, 8], mé hinh tip trung vao viéc thuc
hién cac cdu truy van hién thi hinh dang trén Gmg dung GIS Web. M6 hinh chi sir dung 2
dbi twong nguyén t6: Node, face. M6 hinh dung 4 d6i twong co ban: Point, Line,
Surface, Body, n6 khong str dung nguyén t6 1D: Arc, xem Arc 1a mot phan cia 2 hay
nhiéu Face. Face phai 14 10i, c6 huéng. Cac mdi quan hé: Node nam trong Face thé hién
b6i quan hé NodeFace, Face nim trong Body thé hién trong quan hé FaceBody. Huéng
ctia Face can luu trit va tht tu cac Node tao Face can thé hién trong cac quan h¢.

Mo hinh SOMAS (Solid Object Management System)

Mo hinh do Plund dé xuét nam 2001 [2], tiép tan theo phuong phap hudng ddi
tugng. Bao gdm 4 thuc thé co ban: Point, Line, Polygon, Solid. M6 hinh gbm 3 dbi
tuong nguyén to: Vertex, Edge, Face, né bao quan cdu trac cua cac ddi tuong rd rang.
Mo hinh tuy d& hiéu nhung khong duoc trién khai trong mot hé quan tri co s dir liéu
nao.

UDM (Urban data Model)

Mo hinh theo d& nghi ctia Coors 2003 [7], ddy 1a mé hinh dit liéu 3D [5] dwa
trén 4 d6i tuong co ban Point, Line, Surface, Body va 02 nguyén td Node, Face. Ddi
tuong Arc khong dugc dé cap & md hinh nay. UDM 1a mot mé hinh dir liéu GIS 3D biéu
din dir liéu cho cac ing dung quan 1y d6 thi. UDM c6 2 uwu diém 16n: hién thi t6t bé
mat cac ddi tuong va khéi luong dir liéu luu trit kha nhé. M6 hinh dya trén nén tang cua
viéc tam giac hoa.

Node duge mé ta béi 3 thude tinh X,Y, Z. Line duoc biéu dién it nhat qua 2
Node ciing c6 thé qua nhiéu Node. Mdi Face dinh nghia bang nhiéu Node trén cting mit
phang, trong thyc té khi biéu dién Face nguoi ta ding tam giac dé biéu dién, nghia 14 1
Face chi co 3 Node. Mot Surface dugc tao tir nhiéu Face. Mot Body dugc tao boi cac
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Face, ngoai ra Body con sir dung 2 cap diém (X1, Y1, Z1), (X2, Y2, Z2) luu trit hinh
hop co thé tich nho nhat bao quanh mot Body. Viée sir dung 2 cip diém nay nham xay
dung chi muc, phuc vu cho bai todn truy Xuét khong gian. Cac Face tao nén mot Body
dugc luu trit mdt cach tuong minh nho quan hé FACEBODY. M6 hinh UDM (hinh1) da
gian lugc mot ) quan h¢ Arc-Node, Arc-Face nho bo ddi tuong Arc.

BODY SURFACE LINE POINT
N N N 1
N 1 N
FACE N N NODE 1

Hinh 1. M6 hinh UDM

Biéu dién mé hinh UDM & dang cic quan hé, ta cé:

NODE (#IDN, X, Y, Z). M6 ta: Mbi Node gdbm mdt mi sé Node duy nhét, dung
phan biét v6i cac Node khac. M&i Node trong khong gian 3 chiéu duoc biéu dién boi 3
toa dd X, Y, Z trong hé toa do Oxyz.

FACE (#IDF, IDN1, IDN2, IDN3, IDS). M6 ta: Mdi Face gdm mot mé s Face
duy nhat. Mot Face 1a mot tam giac dugc tao tr 3 dinh goi 1a 3 Node, c6 cac ma )
IDNI1, IDN2, IDN3. Do vay, c6 thé gian lugc quan hé NODEFACE. Mot Face s€ thude
mot Surface IDS. Mt da giac, phu thudc vao dang 161 hay 10m, khi dugc chia thanh cac
tam giac s€ co cac giai thuat khac nhau [5].

BODY (#IDB, X1,Y1, Z1, X2, Y2, Z2). Mb ta: Mot Body c6 mot ma sé IDB
duy nhét, ngoai ra mot Body con duoc str dung 2 cip diém P1 (X1,Y1, Z1), P2 (X2, Y2,
72) nham biéu dién mot hinh hop chir nhat 6 thé tich nhé nhat bao lay Body. Cap diém
P1, P2 s& phuc vu cho cong viéc truy xuat khong gian sau nay.

SURFACE (#IDS, DESC). M6 ta: Mdi Surface c6 mot ma sd IDS va cac thong
tin khéc trinh bay trong c6t DESC.

FACEBODY (#IDB, # IDF). M6 ta: Mot Body duoc tao tu nhiéu Face va mot
Face c6 thé thudc nhiéu Body.

POINT (#IDP, IDN, DESC). M6 ta: Mi Point ¢6 mdt ma sb IDP, cac thong tin
khac trinh bay trong c6t DESC. IDN la khoa ngoai.

LINE (#IDL, DESC). M6 ta: Mdi Line c6 mot ma s6 IDL va cac thong tin khac
trinh bay trong cdt DESC.

LINENODE (#IDL, #IDN, SEQ). Mo ta: Mot Line c6 thé tao tir nhiéu Node va
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it nhat 1a 2 Node. Cac Node trén mot Line 13 ¢6 tht tu, thir tu dwoc luu trit trén cot SEQ.

Béang so sanh, cac mo hinh [6].

MA (]—’ C r d;{ . C 7
Nam Tac gia . 0 g ac cot z:c £ Thuan lgi
hinh dung twogng | nguyen to
T AP BT P
1990 | Molenaar | 3DFDS | dung : Edge, | oc!C01tons
Surface, khong gian va
GIS 3D Face A .
Body phi khong gian
O nhiém I;j;lnet, Node, Arc, mI;“lI‘zetgtthrlnlg)eté
1996 Pilouk TEN . ’ Triangle, R
ve khi Surface, duoc cac vat
Tetra : L,
Body thé phuc tap
Point,
Web Line Node Khéi luong luu
2000 | Zlat SSM ’ ’ i
atanova GIS 3D | Surface, |  Face tri¥ vira phai
Body
Ung i?lilr:’ Vertex, Btfgc?inccéiu
2001 Pfund SOMAS | dung ’ Edge, Z. -
Polygon, doi tuong 1o
GIS 3D . Face . X 1.2
Solid rang. D¢ hiéu
) Point, A n Ky
ShiWenzhong Quan Ii Line Node, M0 ta tot cac
\ u 5
2002 va dong 003D . ’ Segment, vat thé phtrc
nghié do thi Surface, Triangle ta
ghiep Volumn g ap
Point, Hién thi bé
an 1i Li N at tot, khéi
2003 | Coors upm | Quanl | Line. fode, | mat oL, khoi
do thi Surface, Triangle luong luu triv
Body vua phai

1.3. Hai nhin dinh vé UDM

Nhan dinh 1. Do m6 hinh dua trén nén tang tam giac hoa, néu mot Surface 1a
phrfmg thi viéc tam giac hoa s€ c6 2 nhuoc diém: khéi luong dir li¢u 16n va n6 tao ra mot
s6 doan thang khong c6 thuc vira mét chi phi cho Iuu trit, vira mét chi phi cho hién thi
va mat chi phi cho I/O.

Nhan dinh 2. Vi m6 hinh biéu dién cac dbi twong 3D bdi tap cac tam giac cla
cac mit ngodi tao nén ddi tuong 3D. Néu ddi twong d6 1a cac hinh try, hinh ling tru
dtmg thi mo6 hinh UDM c¢6 4 nhuoc diém: khoi luong dir liéu 16n; no6 tao ra mot s6 doan
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thang khong c6 thuc; tao ra mot sb Node khong co trong thuc té va khong thé tinh thé
tich cac ddi tuong 3D. Viéc tao ra cac Node, cac doan th'fmg khong thuc khong nhirng
lam tang kich thude dir li¢u, tang cac chi phi I/O ma con lam cho viéc hién thi cac dbi
tugng phirc tap va khong gidng thuc té.

Dua vao 2 nhan dinh quan trong trén va mot s6 dic trung chinh vé thudc tinh
khong gian clia bai toan quan 1y khu dan cu méi trong phan 1.4, bai bao da dé xuat cac
cai tién trong 2.1, 2.2 va 2.3.

1.4. Mét s6 dic trung khong gian ciia khu dén cw mdi

- Céc cong trinh duoc xdy dung trén mot mat bang duge xem 14 phang.

- Khéng gian duoc quy hoach tét vé kién tric, tudn tha cac quy dinh trong xdy
dung.

- Khu dan cu bao gém cong trinh: chung cu, nha lién k&, nha biét thy, cong vién,
cay xanh, truong hoc, cong trinh thé thao, bénh vién. Cac cong trinh ha tﬁng khac:
duong nodi bo, dudng ng nude, dudng coéng thoat nudc, dudng diy dién, duong cap
internet, duong gaz.

- Ti1é sb can ho 1a chung cu ¢6 ti 1¢ vuot trdi so voi nha lién ké, nha biét thu.

- Céc can hg co hinh dang la c4c hinh lang tru ding. S6 céac can ho c6 hinh dang,
kich ¢& giéng nhau (khac nhau vé vi tri) 1a kha 16n.

- Céc uing GIS 3D tai Viét Nam vé linh vuc nay la hoan toan mai.

2. Céc cii tién

2.1. Cii tién 1

Phét biéu: Voi mot Surface 13 phing, khong ap dung phuong phap tam giac hoa
cho Surface. Surface s& dung phuong phap méi dé luu trit dwa vao cac dinh va thir tu
ctia n6. Mdi dinh dugc mod ta bai mot Node. Dit liéu Surface biéu dién trong quan h¢
SUR-PL-NODE (#IDS, #IDN, SEQ). Trong d6, SEQ cho biét thtr tu cua cac Node tao
thanh Surface. Thuc té Surface la: san thé thao, ho boi, cong vién. Vi du: Cho mot cong
vién c6 mat S1 gom 6 (n=6) dinh 1, 2, 3, 4, 5, 6. Néu tam giac hoa S ta c6 4 mit: 01, 02,
03, 04.

]

Hinh 2. §! duwoc chia thanh 4 tam giac theo UDM
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Theo UDM, S biéu dién trén quan hé FACE ( #IDF, IDN1, IDN2, IDN3, IDS)

FACE
IDF | IDN1 | IDN2 | IDN3 | IDS
01 . . . S1
02 . . . Sl
03 . . . Sl
04 . . . S1

Trong quan hé FACE, néu mdi cot co kich thudc 2 byte, sb byte can biéu dién
S1: 10 x 4 =40 byte (40 = 10n - 20). Va theo UDM, n6 tao ra 3 (3 = n - 3) canh du thura:
62, 63, 53. Néu dung phuong phép sau cai tién 1, S1 biéu dién trong quan hé SUR-PL-
NODE (#IDS, #IDN, SEQ) va dir liéu cua S1:

SUR-PL-NODE
IDS | IDN | SEQ
SL | 1 | 1
SL | 2 | 2
St | 3 | 3
SL | 4 | 4
SL | 5 | 5
SL | 6 | 6

Trong quan hé SUR-PL-NODE, néu mdi cot c6 kich thudc 2 byte, sé byte can
biéu dién S1: 6 x 6= 36 bytes (36 = 6n).

Tong quat: Néu mot da gidc co n canh, sé byte can thiét dé biéu dién da giac
theo phuong phap tam giac hoa: (10n — 20) byte. Nguoc lai, sb byte can thiét khi sir

dung cai tién 1 : 6n.

MG hinh dir liéu sau cai tién 1

1.*

SURFACE

1..1

FACE SUER_PL MNCDE

3.3 h ' n.*

Hinh 3. M6t phan mé hinh UDM sau cdi tién Surface
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Véi mot da gidc co s6 canh 1a n, cai tién 1 c6 cac vu diém:

- Khéi lwong dit liéu luu tri rat gon: (4n - 20) byte. (4n - 20=10n - 20 - 6n).

- Gian lugc viée trinh bay (n - 3) doan thang khong c6 thuc trong thuc té, chung
dugc hinh thanh do qué trinh tam gidc hoa.

2.2. Cdi tién 2

Phat biéu: Céac vat thé khdi c6 dang 1a khéi try dung hay nam, s& luu trit véi
cach thirc riéng dwa vao ban kinh day, chiéu cao va tdm vong tron day trong quan hé
BODY-CYL (#IDB, IDN, RA, HE). Trong do, RA: ban kinh, HE: chiéu cao, IDN: tim
vong tron day cho hinh try ding (hay vong tron trai cho hinh try nam). Thuc té,
Cylinder 1 cac bé chira nuwdc 16n cia cac chung cu. Vi du: cho bé chira nudc dang hinh
tru B1, gia st tam giac hoa bé mit hinh tru béng 6 mat nhu hinh 4.

12 11

Hinh 4. Tam gidc héa hinh try bang 6 mat

Vé6i phuong phap biéu din cii, Bl duoc biéu dién trong quan hé BODYFACE
(HIDB, # IDF)

BODYFACE

IDB | IDF

B1 1

Bl 2

B1 | 20

Biéu dién B1 trong BODYFACE gom 20 dong: 12 dong mé ta cac mat bén va 8
dong cho 2 day. Gia sir mdi cot 1a 2 byte, sb byte can thiét biéu dién Bl: 4 x 20 = 80
byte (80 = 16n - 16). Pong thdi, UDM tao ra 12 (12 = 2n) Node va 28 (28 = 6n - 8)
canh. Cac Node va canh nay 1a khong c6 thyc. Theo cach biéu dién sau cai tién 2, Bl
biéu dién trong BODY-CYL (#IDB, IDN, RA, HE) la:
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BODY-CYL

IDB

IDN

RA

HE

Bl

1

R1

H2

Gia st mdi cot trong BODY-CYL 14 2 byte, s6 byte dé biéu dién B1: 8 byte.

Tong quat, v6i hinh try ding B1, néu ding n mit dé tam gidc héa mit bén cua
hinh lang tru dtmg theo UDM, thi cai tién 2 ¢6 cac uu diém :

- Khéi luong dit lidu rat gon: (16n - 24) byte. (16n - 24 = 16n -16 - 8).

- Rit gon s6 Node khong can thiét: 2n.

- Gian luoc viée trinh bay (v&) mot sé doan thiang khéng c6 thuc trong thyc té
ma dugc hinh thanh do qua trinh tam giac hoa: 6n-8.

- Tinh toan thé tich hinh tru chinh x4c nhd cong thirc todn hoc.

2.3. Ci tién 3

Phat biéu: Vi vat thé khéi co dang 1a lang tru dung, no s€ luu trir véi cach thuc
moi dya vao mat day va do cao voi quan h¢ BODY-PYR (#IDB, IDS, HE). Trong do,

HE: chiéu cao hinh ling tru dimg, IDS: m6 ta da giac day. Thuc té, cac lang tru dung 1a
cac can ho.

1 L

Hinh 5. Hinh lang tru dung, day la da giac 8 canh

Vi du: Cho can hd dang hinh lang tru dang B1 nhu hinh 5, c6 mat day 1a mot da
giac 8 (n = 8) canh.

1 =

Hinh 6. Tam gidc héa bé mat hinh ling tru dimg

Néu biéu dién theo phwong phap cii bang cach tam giac hoéa, B1 c6 dang nhu
hinh 6. B1 dugc biéu dién trong quan hé BODYFACE (#IDB, #IDF).
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BODYFACE

IDB | IDF
B1 1
B1 2
B1 | 28

Biéu dién B1 trong BODYFACE gom 28 dong: 16 dong mé ta cac mat bén, 12
dong mo ta 2 day. Gia s mdi cot 1 2 byte, s6 byte can thiét: 4 x 28 = 112 byte (112 =
16n - 16) va n6 tao 18 (18 = 3n - 6) canh khong c6 trong thuc té. Néu biéu dién B1 theo
cai tién 3, B1 biéu dién trong BODY PYR (#IDB, IDS, HE) la:

BODY PYR

IDB | IDS | HE

B1 | S1 | HI.

Gia sir mdi cot trong BODY PYR 1a 2 byte, s6 byte can thiét biéu dién B1 1 6
byte.

Téng quat, voi hinh lang tru ding B1, c6 mit day 1a n canh. Cai tién 3 ¢6 cac uu
diém so voi UDM:

- Khéi luong dir li¢u rat gon: (16n - 22) byte. (16n-22=16n-6 - 16)
- Rt gon s6 Node khong can thiét: n.

- Gian luoc viée trinh bay (v&) mot sé doan thiang khéng cé thuc trong thyc té
ma dugc hinh thanh do qua trinh tam gidc héa 3n — 6. 3n— 6 =2n — 6 + n).

Mo hinh dir liéu sau cac cai tién 2, 3 (hinh 7)

ECODY SUE_FL

NODE |
0.1

BODY CF EODY PYE
1.1 1.1

Hinh 7. M4t phan mé hinh UDM sau cdi tién 2, 3
2.4. M6 hinh UDM sau cdc cdi tién 1,23

Mo hinh UDM sau 3 cai tién 1, 2, 3 va b sung mdi lién két topology vé quan hé
cha con gilra 2 Body c6 dang sau (hinh 8).
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01
L* BODY 0.n
i
01
1.1
FACE BODY CYL BODY PYR
1.1
33
0.1 SURFACE
0.*
NODE
g * 0 *
0.1 1%
STR_PL
2% () 1.1 _ =
LINE POINT

Hinh 8. M6 hinh UDM sau cdi tién 1, 2, 3

Trong d6, mbi quan hé dé quy giita Body va Body dién dat ngit nghia: nim trong.
Mot Body B1 c6 thé nam trong 1 Body B2, B2 1a Body c6 thé tich nho nhit chira B1 va
n6 c6 thé chira nhidu Body.

Phan ra mo hinh, ta c6 cac quan hé sau:
BODY (#IDB, X1, Y1, Z1, X2,Y2, Z2, IDB2)

BODY-CYL (#IDB, X1, Y1, Z1, X2, Y2, Z2, IDN, RA, HE, CYL TYPE, ,
IDB2)

BODY-PYR (#IDB, X1, Y1, Z1, X2,Y2, Z2, IDS, HE1, HE2, IDB2)
BODYFACE (#IDB, #IDF)
SURFACE (#IDS, DESC)
SUR-PL-NODE (#IDS ,# IDN, SEQ)
LINE (#IDL, DESC)
LINENODE (#IDL ,# IDN, SEQ)
NODE (#IDN, X, Y, Z)
POINT (#1DP, DESC, IDN)
FACE (#IDF, IDN1, IDN2, IDN3, IDS, IDB)
3. Thuwe nghiém
Phan 3 1a doan chuong trinh va hinh 4nh minh hoa cho viéc cai dit co s¢ dir liéu
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méi sau cac cai tién. Hé quan tri CSDL dugc st dung 1a Oracle 10g, ngén nglr minh hoa
la VB.NET. Dt liéu phuc vu cho viéc minh hoa 1a mét chung cu 10 tﬁng, moi tﬁng o
phia trudc c6 3 can hd. Poan ma tao bang BODY-PYR chtra cac can h c6 hinh lang tru
ding la:

create table BODY-PYR
( idb number primary key,
name varchar2(50), height]l number,

1db2 number , shape mdsys.sdo geometry );
Poan ma minh hoa viéc thém dir liéu vao BODY-PYR:

insert into BODY-PYR values(150,'1 cylinder block', 26, 235,
mdsys.sdo geometry (2003, null, null, mdsys.sdo elem info array(1,1003,1),

mdsys.sdo_ordinate array(25,0, 33,6, 23,6, 21,4, 16,4, 18,6, 8,6, 0,0, 25,0)));

Poc dir liéu tr Oracle 10g va hién thi 1én man hinh minh hoa béi hinh 9 béng
VB.NET

Draw One Block Arpartment

[1 BLOCK APARTMENT -

View

Hinh 9. Chung cw 12 tang minh hoa boi VB.NET
4. Két luan

Trén day, bai bao di trinh bay tom tit cdc mo hinh dir liéu GIS 3D, mé ta chi tiét
vé mé hinh UDM, mot mé hinh hién dai duoc nhung cho cac ung dung quan 1i d6 thi.
Khi nhing mé hinh nay vao mét ing dung cu thé: quan li cac khu dan cu mdi, bai bao
dua vao mot sd dic diém ung dung két hop vo6i 2 nhan dinh vé mod hinh UDM dé dé
nghi 3 cai tién: 1. Cach biéu dién méi v6i cac Surface 1a mat phang. 2. Cach biéu dién
moi cac Body 1a hinh try ding va nam. 3. Cach biéu dién cac Body 14 hinh ling tru
dung. Pong thoi chimg minh céc cai tién nay 1 hitu ich trén 4 khia canh:

16



- Rut gon kich thudc luu trit cua dir liéu khong gian.

- Giam chi phi xi 1i viéc hién thi dit liéu khong gian.

- Hién thi dang kich thudc cua thé gidi thuc véi cac ddi tuong 1a miat phang,
hinh try, hinh lang try.

- Mot sb dd do: thé tich, chiéu cao, ban kinh duogc litu trit tuong minh hay duoc
tinh toan chinh xac nho cong thirc don gian cua toan hoc.

Céc cai tién ciing goi ¥, néu cac Body 1a cac khéi hinh cau, hinh nén, hinh nén
cut ciing nén c6 cach tiép can nhu cac cai tién 2, 3 thay vi str dung phuong phép cii ctia
UDM la tam giac hoa cac bé mat bién.
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INNOVATING URBAN DATA MODEL
FOR NEW URBAN AREA MANAGEMENT

Nguyen Gia Tuan Anh
Hung Vuong University

SUMMARY

To increase the effectiveness of the query, we need simple storage method, reducing the
number of access 1/0, the operations unnecessary for data presenting. Urban data model, when
implemented on a specific application: Spatial data representing for the new urban area has
some disadvantages: size of data storage, the number of nodes and lines are drawn but they are
not in reality. To overcome the disadvantages, we propose some improvements on the UDM: to
reorganize the structure of data for a number of objects 3D, 2D. The proposal based on
comments on mathematics and practice of objects 3D, 2D in application: Spatial data
representing for the new urban area. The proposals are proved by mathematics that they are
better than the old model in storage and representation of Surface and Body objects. The paper

describes a demo program with new data structure using VB.NET to show 3D objects.

Keywords: 3D, GIS, data model.
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