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3D visualization method of urban flood simulation based on tilt photogrammetry
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Xi’an 710048, China)

Abstract: In view of the high sensitivity of numerical simulation results of urban flood process to
data accuracy, and to meet the needs of high fidelity display of urban flood process, this paper
uses the high-precision surveying and mapping geographic data obtained by tilt photogrammetry
to numerical simulation model of urban flood process. Based on high-precision numerical simula-
tion data sets and 3D modeling data of tilt photogrammetry, this paper puts forward a 3D visual-
ization method of urban flood process based on tilt photogrammetry. Firstly, the technological
process framework of urban flood process’s 3D dynamic visualization based on tilt photogramme-
try is designed. Then, the key technologies such as 3D modeling and 3D geospatial scene con-
struction, and integration of numerical simulation data sets and DEM data are mainly discussed.
Finally, a 3D visualization display system called Flood-3DGIS for urban flood process’s display is
developed. The examples of urban flood process’s 3D real scene dynamic visualization shows that
the results are practical and reliable. The method in this paper can effectively improve the cogni-
tive level of urban flood process, and can provide an important technical support for non engineering
measures of urban flood management and disaster reduction, which is of good practical application value.
Key words: tilt photogrammetry; real 3D modeling; urban flood simulation; 3D visualization;
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Fig. 1 Technical flow chart of 3D simulation visualization

for urban flood process

1.1 SE-#4#pEE5=-4%mBETEGEHE

foi At 45 52 I S Ab PR T B AR 1 &, Ho
Smart3D & —F 5 T EE 2 8T GPU 1y s =
Y g e 3a AR 38 SR BUBE T B SR N S
BB A I A AR BRI T SR SO 1R o
R m =iy, R, A SC%k H Smart3D i
RHE R BT, 8 i R BRI AT IR DL 2 AL
GPU JEAT g Ry i 647 45 0] 55 5t = Ae R 1 [
shitt Ay, FLAARHEB R (LB 2) 4 45 % 5 A} 52
1GARAT 0 —dLbRAE TGP B 4k M0 508 VR AT G
ROF R 25 B B ) 44 S e B, 25 = s  Z DR, =
M CTIND R EE | [ 2K T S0 45 20 3R, e & 15 31 51
s YRR,

WARK A
PALER

F=E || 2WMAEE | =MAMTIN
Ab B ICAd ke

Sow=YE | ABEER YR
jeg 3 LR oyt
[ 2 Smart3D #4455 5 = 2k A I R K]
Fig. 2 Real 3D modeling flow of Smart3D software




496 VU220 TR 2322 4R (20200 45 36 55 4 1

Kl 3Ca) T 3(b) 435l J8 s 1T TIN #4) 2 A Y
= RS A B ST SRS A S R AR
R AN R e 2 0T N T F WE °T [ 3h 58 B
LRI T = A R . Smart3D L EE R A
T v 52 AR A X (I jpg s Gl 2D AT Ayt A [) A
b 22 A TR 2 A S = AR A SR R I AR
TR0 2 L % I 42 500E (n OSGB.L OBJ, STL., DAE
)L LB A GIS F & L K B fF (- Delft3D,
MIKE,SWMM %) x4 . BT, % H R =
AR RIROIR 2 4005 2 R LA AR
B SO AR (n jpg 4 FO Y OSGB #% 2, 248 X
RAWZH N PR LOD B, RIEE L8 o7
G AL A L Y = A DA A SRR = 2 3 S B A
i R[] )2 5 =2 [ 1 3 W AR -

7}"'1 LS SRS SANNAN
" T 5 :

‘ % \\ I

(b) Sz 5 =4

&l 3 Smart3D 3 A LS 5 = 4R BRI RUR &
Fig.3 Effect of real scene 3D model generated by

Smart3D software

S s = A AR R A T 3 LA B T Y XL A
H5 g IR = Y Y 50 B B Al A L A BE R R 52
e = O P2 () Y. BT TR SR L Y = Yk B S
[F] 37 5% o AR SCABCES SR K B A% Ak 0 AN ) 4 B2 AN T) B
PR TR SR R 4 B R Fi DEM ¥ , 22
T ER A e AR R e DA B YT | R R R A A B
ST WGS84 MERIEHE TN , KL 29 4538 LOD 73
Y1 ZUAE B o Y A B R B A . X T AR
52 )5 19 3 1Y 50 s S 4R BB S L SR F Smart3D #F
Aab B LA A SR 1) 2 DX R R 4 L — A DXt —
A2 5 = AT RRCE AR Sl 44 A 5 ] — X
1 ¥ LOD 43 9% 53 Y, A ] G000 %of g A [ R BE 43
HEA 6] — G A 6] 43 B 45 oo i 44 45 B s e

LI BGE A AN [R) DX AN [6] 20 9 23R 1) 52 5 = 4 455 A
B LOD 41 4U4F PR, H v ip— )5y 3 1) 5 &
YRR LOD B A BE L an &l 4 s,

B4 S SRR LOD 4 5 55 A e hy g
Fig. 4 Construction of LOD pyramid for real 3D model
e A SCRI T WebGL H AR FF & 1 ) 3 Y
T 3 4 = 24 R A0 s 2K ) IR AL 512 % 5 R R T
LOD A i 78 G HUH L 65 8 550 B0 R i 46 4
LOD 2 8177 30 5 SCHFA% 20 B s am ik L A,
— 77 THT S PR 9 B 48 4 A DX IR 4% 2 RUJE Y5 18
DEM 45 #s J& 1 50 #8048 55 — J7 100 34 B o 4[] —
DX SRR Xof 17 1) 5 S5 — eSSl . 2Rt — 2R
0L R AT AR Ak 51 00T b TR b A5 RC BSOS R S R = 4
R R WSS L B i S e Gt B A R B A R
Fil 22 RO A = 4k P 25 ) 37 5t &L 5 o

(b) S =%
Pl 5 =4k b 3 2 ] 37 by 2 1R

Fig. 5 Construction of 3D geospatial scene
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Fig. 6 Automatic vegetation recognition based on TDOM
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