B40E B 11 H 128 = HL = 1 Vol. 40 No. 11
2017 4 11 H CHINESE JOURNAL OF COMPUTERS Nov. 2017

ETRMBEREN=ZHEEEERET X

ﬁé%%l),w ‘Lg /J\ %3) }—%] Bﬂ /EE\1>,3) %]—S %;ib
DAL B R 2 E SR S HR B Jbat 100875)
DL RF I SRR HIM 310028)
O (AL TS R 2 LB T B TR s 0 dbnt 100875)

OB SRR AR O 2 HE AU S U A S A ) R R PR = R A T A R B B O o B A RO [ O3 R
AR = R ) PR IS B 2 T R P = e SR AG R E T A O T R LR A2 e = A A T RO R Y A
R AEZIC N T DA o B A = MR T ORI T J 2088 2 7R 5 3 B 5 B 6 3 LA 2 [T 19 [ i, 32 4 T R
1o 307 22 43 5 1 o = AR AR B R AT AR R AR I S A R B LR IR O R SRR R R AL R SR A T R s KR
HER 3 $ T — R0 22 RUBE 2207 18] I R AE 35507 3 AE IR 2207 1) D8 B 9 Sk ik b, 57 1 R R R 4 P B R
23 () 54 L TC 6 2 7 1) 5 PV B8 JRy e TR R AR AL 4 38 O A A AR vk L8R BT R AR AE. A T 4R A R
FRTIAL R 51 J7 B A7 A U — HL 5 O PR AGURR AT 16 4 52 B 2 7 5 P ) = A B8 20 S i A R i R I SO AL LB A T
A ZHCT J5 5 W AT ROCR T HLaz 1 2 R4 7 35 - 08 1 3 A () 4B B 008 128 10 AT J7 76 I 3K S8 B ARG R s Y
ARG AETT R A R SEIRE B %07 T AR TR HLAR T 1 B AR R R AR

REW YA R 2 AR 207 R SR AR AR 5 TR R AR R 5
HEESES TP311 DOI & 10.11897/SP.].1016.2017. 02448
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Abstract  Retrieval of 3D model has become a crucial problem in Virtual Reality field. Sketching
is the best way to retrieve. With the rapid increase in the number of multi-resolution 3D models,
current approaches of sketch-based 3D model retrieval are limited to apply in large complicated 3D
model datasets. In this paper, we extract smooth line drawings of 3D model by using depth
projection, Difference of Gaussians and Bezier curve that can facilitate low resolution 3D model
with a few vertices and faces. In order to improve the retrieval precision, a scale invariant,
multi-orientation and local feature is proposed. In the basis of Gabor transforming for the line
images, we build a multi-scale pyramid structure to calculate gradient histogram of local region.
Each of local region shape feature is gathered into a Bag-of-Feature representation. In addition,
weighted index method is presented to store the normalized feature vector. The index is used to
similarity computation to implement the real time retrieval. In the experiments, a variety of

evaluation methods are used to verify our retrieval method. The parameters comparison and other
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methods comparison is also described. A sketch retrieval engine demonstrates our method. All

experiments show that our method is outperforms several state-of-the-art methods.
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Background

3D model retrieval is referred to virtual reality, computer
graphics and computer vision methods. As the rapid increase
of 3D model, the ability of retrieval suitable 3D model from
large dataset has become more and more crucial in virtual
reality applications. Such as 3D object designing and printing,
3D virtual scene building. et al. In fact, sketch is the more
natural way for 3D model retrieval. Sketch based 3D model
retrieval has been developed quickly in recent years with the
touch inputting machines. However, facing the large compli-
cated 3D dataset, current retrieval approaches can’t do as
well as what they have done in small simple 3D dataset.
Effective and real time sketch-based 3D model retrieval is
challenging.

In this paper, we proposed a novel method to sketch-
based retrieve. It is a local method. Moreover, the shape
feature was scale invariant and multi-orientation. Because

that shape feature extracting was simple and no time costing

procedure in online retrieval, to large dataset, we can do that
what you draw is what you get. Our line drawing extracting
method was not only doing well in high resolution 3D model,
but also doing well in low resolution 3D model. It was suitable
for complicated 3D dataset. We had tested our method in
three different datasets. Our method got good precision and
recall score in both small simple dataset and large complex
dataset.
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