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OPERATION ;

Translate — Tree( )

Rotate _Tree( );

Scale _Tree( );

Read _ Bmp (int Lod ) ;

Read _BLOB( ):

Other operation - - -

)

7 B HE R R i A ) — AR Y
T5 10D JZ AR FC, HiHA% B R 7 B I 2 A0
&, QIR AR AE RIS G JE PEE A
G 23 T 5k DAL R 4P T 7 A 18 T R )
PR AR s 73 FEARIRY L 2 (4R VR X A R T R o
B, AR R RE B~ TH ALt — A =428 ) 3R
o XEEE AT LAYE AR BN AY 25 (B die, 24 28 o mT LA
TENIBYEE. O TRAR G R R YR E I THR AR,
TSN — 26 R K A RS AR J&] 4% e e 3k 4 7R
{E R BHEAT VA2 e d A0 i 55, BRIt 2
S ALV E BRI R IR A £t

Bitmap LOD3 / Read Bmp()
Bitmap LOD2 [* 41 Read BLOB()
Bitmap_LODI K
Fractal BLOB 4

Translate Tree()
Rotate_Tree()

Position Scale Tree()
Spatial Area Other Func...
Other Attr.s

BT M & B AR

Fig-7 Tree model expressed by raster and vector
4 AR =ZErT AL

4.1 LOD BXR¥%

BE B A A, b 77 AR A A HOR
5y TUARRIB AR — B0 TR L &L 1 el AR A8
AU AR BX — 5 AT R LF- 23 A R
AREZERUIA R T EE, 5 I8 EIEE B AE Tl
ANFEF LA E A R 2 R i AR O 1 iR iRk
A ELSCRE, FEIT B B U 1 = 4R R, Ak
T > B 1A T~ Al AL R

(1) T REAAE KR ) 3 4R RO 15 O AEAR A R
AFEEGINT s T SR Xt 4t 26 ph bR DSORGB 14 75
R A TRARAS R AR AT R AR AL, T2 (5 3t
T SO, e anfi FIAT 2 58 X P GL /RO LODL:

(2) AEEE R EAGE AR T LAY i, Te iR 2
PR A, IR AR A 375 B el
AU R T2 I 9 LOD2;

(3) TENTEE R, A4 48 B B S Ik )75 A 4
TR WA R A T3RIE S U9 LOD3;

(1) FEARN OB RS RS C 2 WS A DU 75 i 1)
B R BRI TR U9 LOD4;

(O) FERRAT, BT 2B B, WG 28 8
FRUPEATERA - th T 30N B AR AP 00 AR — A R
AIRDHOI BRI BT RG22 1 49 0 FEARRUAR D [N AN
ol S B I AR R DL S 9 TOD9

B EHA S A — AR A XY
B Brft F A AR EE LG FE ] LOD FE3E_EA 22 A



5 3 PN BSR4 n AL BT 191

RN G e A B A BB, R T 8 3
/> LOD JEIR A AKL AR FUAR

4.2 HERESRIEESR
P9 g =4E BB B B A ) = 4E

else if  d3<<d<"= d4then use LOD2

else if  d4<d<<= d5then use LOD1
MIEES d— d5 B T AR SR WA T2 8.,

= HERTIAL— e B R AR R s i ) 230
TEEUE R TS R R LA P42 il f it
M =B B AL 10 000 A FEHE SRR T JL
RCR B [F] s BT DG R LA S BSO8R % X T84

g BT 1A

TSy

[
W
NY

9 ZHEBEMRERER

Fig-9 3D perspective view illustration
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Fig-11  Diagram of 3D tree visualization process

(1) B a5 T DL 1y =4 IX 358, B (& 9 Py 7R
BT AT AR s R =45 BT REAR K. (H,
ATRRAY R i W2 i BT DL R 7+

(2) B TR AT DL X388 P A R AR 4

(3) X R 4 LA L 25 S ok
PO IEAR R B KN SR 5 Fe win R T 5% 14 e L4
#i#9 LOD 2K

() BENAHR LOD JE UK B BE A TR 25 1)

(9)FE LOD JZ IR UIHfetf, 75 2 XF il il A A 745
il : B T AR 2 i Y480 31 73 TSR 2 i B 2%
T A B IS AR R A AE 0 » A I % 75 22 D)4 LOD
AR AR () 5t B A T4 1 49 T 42 A5 i
YHEE 73 TR A AR 5 RIS X AR AT AR
ERFWIIT L0 = AIEEL E AR RS it 2. AT fif 3
HEZTAR.

S5, K Iy

BT BB, BAE A C AR e



192 % JX

¥ F65

RIZSG RS 2 b I T — R PIRHRAL, B B RCR
AT =g, Bey o TEARRLH 3DSMax £84d —
ERmEE. HHTHER T AN RS H., R
5K H VC6.0 Fil OpenGL KB JES: & T & iz 11F
BN Win2000, 2 45 ZF (B & 0. 128M RAM,
CPU PII 667MHz. 32MTNT &, %+ F & hg | & 12
B =4 A =, 4 A PR A 1000 A~ 254
TER R AARAL 4T LODS JZ K A, ik ] 3k 40fps,
BRI FER BT TR B8 AN S A, ik R 38 n]
ik 20fps, K2k 20fps g B ALY ik 2%, i LA 20fps DA

AL REARTFEIR MOll RS RS SE T T A 4
B L K TR S2 3DGIS, VRGIS » 3842 3DCM., *f
PRI FIR B Z RN, (AR TH B
AR R Gtk TR ) 3R — N HE B R
TEIH 2 B AR DG oAb ST R B 2 A KRR S T
VB FEASCR 1 T W& 5 R B4 G IR 5 XS
FT 7 SRR = ZEn] AL T T B B AR
A ZEAEAE A AR, (EX s TR
E R BRI, 3t —25 TR PR TR
ARFFPE R AR A 22 [0 7347 2 R A

R BB B NIRRT AR R . BEE 73
TR R G I, WU R b2 A B TR Syt
RTRLE HHTE LOD Y6, % al LAY B A 73 TR AR T KL
PR T BRI

Z £ L @ik (References)

[1] Qi Dongxu-Fractal and its Production Using Computer [ M ]. Beijing:
Science Press, 1994. [FF & JH, 43 TB R H i B AR [M], dt

. 5 BREHURAE. 1991, ]
12 ‘\K‘_',ﬂ‘ é M \—‘/\—‘Q E’
@Hﬁ : Ig jjj,:gﬁ%ﬁﬁ}ﬂ;@laéﬁ I QIE%E’\ [2] Bosselmann P et al-Urban Form and Climate Case Study [R]-http:

P HERARBME A T AR PR R G RE R // el Toronto - edu» 2000.

%Eiﬂ&tﬂ:ﬁﬁﬁﬁ?ﬂlﬁ E/‘J—‘%ﬁ*&*xj%ﬁﬁﬁ T %ﬁéﬂ%ﬂi’% [3] Pilouk M. Petrovic D et al-Development of the ArcView 3D Analyst

jio Extension [ A ] ISPRS, Vol-32, Part3-4W2, 3D Reconstruction and
Modeling of Topographic Objects . Stuttgart [C ]- 1997.

6 LA l:j N j‘ YA [4] Gruen A Xinhua W-Creation of a 3D City Model of Zurich with CC-

S e Modeler [R ] -Photogrammetric Week "98[C]-1998.

[5] 3D Nature Ltd-http //www - 3Dnature - com/treedruld - htm » 2000.

PSSR AR T A SRR LAY S
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Abstract .

ters of trees have great differences from common objects -It has clear fractal character and it s difficult to establish data

The 3-dimensional visualization of a tree model is a difficult problem especially in GIS field -Spatial charac-

model using common modeling methods - Now s fractal theory is in use widely,and it could produce vivid effect - However
the data amount is very large for 3-dimensional visualization in GIS -Tree image is used more widely than that of tree mod-
el but in the near viewpoint , tree image would have a bad effect because the essential characteristics of a tree are ignored
in this way -In this paper,the advantages of the modeling and Level of Detial (LOD )technology have been used -

Our modeling scheme is to use a tree 3D model produced from fractal algorithms-This model is managed by BLOB
type in database because it is difficult to do spatial analysis using fractal model - One cuboid could envelope a tree model
in spatial analysis process and in visualization process-Tree fractal model could only be used in very near
viewpoint - Multi-solution tree images are used to express trees in different view distances-Theses images are also managed
using BLOB data types in database-Same cuboid in fractal model is also used in spatial analysis-Fractal tree model and
multi-solution tree images are combined by a fix LOD division in visualization process according to system design or user
selection-LOD division is referred to view distance and tree images solution-

At the end of the paper;our experiment system is introduced -It shows that our method could be used to solve 3-di-
mensional visualizationin city énvironment in tree ‘models and have ‘a good ‘effect -

Key word . 3-Dimensional visualization ;tree model ; SDGIS



