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Abstract: Image, video, audio and graphics are information media in multimedia. In order to use and manage
them effectively, the contents implied by them are needed to analyze. Currently, content-based image (video) and
audio retrieval make some progress. However, there is no a very efficient method to perform a similar graphics
retrieval, especially a similar 3D graphics retrieval. In this paper, an algorithm is presented to implement the similar
3D object recognition and retrieval. In this algorithm, 3D features are first obtained after the meshes of a 3D object
are reduced through level of detail. Since the dimension of the extracted 3D features is very huge, minimum
spanning tree (MST) are used to reduce the features, then the recognition of similar 3D objects are realized by
Support Vector Machine (SVM). The proposed algorithm works well when it is used to recognize and retrieve a 3D
terrain.
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Fig.1 LoD principle Fig.2 3D Terrain after LoD (About 10 000 triangles)
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Fig.3 3D Terrain after LoD (About 4 000 triangles) Fig.4 3D Terrain after LoD (About 1 000 triangles)
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Fig.5 An MST representation of a set of data points
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Fig.6 3D Terrain (Hill) Fig.7 3D Terrain (Mountain)
6 3D MJE(ILFZ) R AR Y]

XA LI IR R T 60 A 3D MU AR A, B R L 45 30 ANOITAE I FEA 4055 10 000 A = A 1T ).
AR B S B AL 50 AN FEAS (e B A L Hb % 25 ANMAE D YN ZRAE A 0 L3047 4075 2 AR 3 L RFAIE 32 RN
EAIE 2k, K SR R L5 R AEAE 9 SVML I3 AN AT U6 380 T 1) 10 A [RIRE AR 4R S I3 AR

ASCI SRR TE R 4 000 A = AT (407 2 R HEAT 10,15 2RI IE 6 26 0 70%. RN, h T 5 584
[ 41 715 )2 RIS [ R AT 24 ok A g % 3D b T8 R0 BT 7= A R8RS (), FRATIE 45 (T A AN [R) 40715 J2 R A8 i 4
FRAE AN 3 %234 M (principle component analysis, i #k PCA )R 2o 77 12:0 4 H Sz 45 5L
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Table 1 Efficiency of algorithm
Fz1 AR

Step Time
LoD <ls (VO)
Feature extraction <3.8s (Matlab)
MST reduction Smin (Matlab)
SVM training <0.2s (Matlab)
SVM recognition <0.1s (Matlab)

LR BLBR TR MST W HFAEHEAT 2098 A SR, At %A 20 B8 B 7 I Ti) #RAR /D> AERFAE 299X — 20 b A6
IR 2 AT LLUR AN IR R (1) FEACAS 5 i i Bt AR R G 4 000 A = Ay i F):(2) A SCR T F 80N i 1
(¥ MST ZE B SE, R X MST SEBEAT LAk, ol A3 i v Sk e

2 Gyt T AT VNGRS 0 S ) S, 75 AN (7] R 205 J2E 0 A5 AN R AR A 24 9 7 36 P A B U3 1 Al 32
(355 P RECT R R BT LoD ALBIJS 3D MU FEA T4 &5 1) = #A 1f Fr %L

Table 2  Precison of recognition under different LoD and feature reduction
F 2 RGN E UCRUERAE 299 R R0 E %
First level LoD (10 000) (%) Second level LoD (4 000) (%) Third level LoD (1 000) (%)

Original features 43.33 53.33 60
PCA 62.33 66.67 61
MST 64.33 70 63.33

N 2 S5 45 SRR LUR LA 3D R4 T VRO I SR RN 719 2 AL 32 — AN RT3 3D M TR AR A
280k LoD AbFILJF, ARE A XS YU 45 7= A ARIR B 5wy L 0 38 7 UM IEA 30X — mifE R 1 P33 TR 4
AL, — 2% LoD J& B VUM IE Al % W] 2 & T 2E4T — 2% LoD AL IS /1 IE A 2.

WO AR SR Tl 4 (1 5 A0 24 9k SR W 5o YR ) 48 SR Wi A AR R B 41 A8 FH /) A )b T 122 01 PCA T VR T B e
AEBEAT 209805 A0 2 LE SR AR R AE BT T 28 1) R0 IE A 3 0T HAHXS T PCA J7 1 5 MST Rr Ak £ 95 5 g X
137 AR R BOR.

52 i 2 B SRR I — S QG /N A TR SE B vy, B 28 R AR v VRN IR %, EZEIH D) T AN BRI 20 28
i PR X B W SRR ) LA AERE A A AR 2 AN B0 R S B m R 2.

SR v H B35 ) 10 g LA AN O T T S R A REA IR AN R AR 2 (T 50 AN VIZRFEA); 2L — AT
7 A RO AE A ) e HCHS 2 BE LA

TEFETF 210 2 AR K R b, — IR A 1081 7 1) 2 AR 28y 2L B0 F P 7 4R A8 — MR R 911 (L
PG BRG] 3 R0 5 5081 57), AR i AR, 2R 0 P 4k 31 55 ] ) 4 32 81 5 ARABL ) 22 S AR e

AR SCAEAHAL 3D A 2 hth SR X Ry 20 H 3R 28 — A 3D HUJB A9 T IRG R 3i SR A SR EUIL 3D AR, B2
F XA 3D MIBHI T 5 R 3D B A BT R AR 22 TR BRI (BT 10 AN 5 AR 3D MU
TER B FAL Y 3D 3T, M N R 45 .

P WA A A TN A UE AR BRUE, K 3 IR 4 th 2l 45 T A H) PCA FRFAE L9 98 75 108 MST TPk IR R 45 RN K
3 LA LR 2 2% LoD JZ IR EA R ENAT T AR B AF (I 45 R, Ui WG XS 3D MTEAEABEAT LoD ARER 5 42 X
FHSRRFAE SE W4T BOTTVE R 3 MR 4 (I ELBORE 8 /M W T - I3 700 T PCA J7iE R R IE i 2.
{2 1 A] LA 31,60% K6 2 E A % 9 AN S AR BALL X 8 TR A SR MST 282K (KR AE 9 S0 A — e R B A AT
FEA M RFE R L 68 77 2 3] T M1 59 OfF T3 — M FEAIRE 7] 5K 3,8 SEBR R B T MST I8RE— B TR b i 715
s FRVRRAIE [e) 2 F) P 24D

Table 3 Result of retrieval under PCA

&3 PCA 2y N 3D K =451
First level LoD (10 000) (%) Second level LoD (4 000) (%) Third level LoD (1 000) (%)
Precision 57 58 55.50
Recall 40.14 41.57 39.50
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Table 4 Result of retrieval under MST

R4 MST JjiE M1 3D g 45 R
Second level LoD (4 000) (%)

Precision 60
Recall 42.27

52 SEMAEMILR

{E Cha Zhang Fil Tsuhan Chen f)— 5 SC Rl 34 2§ 11 T — Bl 15 D hid 15 3230 3% SI WL i = 4 4
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