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Mosaic of cultural relics fragments based on SURF feature

extraction descriptor and Jaccard distance
LIU Xiao-ning, DI Hong-zhang” , YANG Wen, LIN Peng-yue, WANG Shi-xiong

(College of Information Science and Technology . Northwest University, Xi'an 710127, China)
* Corresponding author , E-mail : 664981714 @qq. com

Abstract: The feature extraction of a fracture surface is inaccurate due to the lack of local fragments
and damage of the geometric features of ornamentation. Thus, in this paper, a method was proposed
to solve this problem based on SURF feature descriptor and Jaccard distance. First, Canny operator
was used to extract the contour lines of the debris edges and model surface, and a multi-scale space
was constructed to extract the feature points of the fault surface. Second, to solve the high redundan-
cy in constructing feature descriptors and high delay in Euclidean distance calculation, SURF feature
descriptors with low redundancy was constructed, and then compared the similarity of feature points
with Jaccard distance to determine the optimal adjacency relationship of fragments. Finally, the pa-
rameters of rigid body were calculated by ICP method, and the fragments were assembled accurately.
The experimental results showed that the running time of the algorithm increased by 12%-16% , and

the splicing error was at most 0. 750 mm. Compared to the traditional method, the proposed method

W BEHE:2019-12-02; 11T HH#3:2019-12-23.
E2WB . FHEAAR ST E (No. 61731015) ; BEVH 4 2 & /T BHIF L 15 % B 35 H (No. 2013JK1180)
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can effectively reduce the considerably large splicing gap and penetration caused by the damage of the

fragment model,as well as the splicing error, and achieve fragment splicing efficiently.

Key words: fragment splicing; feature extraction; Speeded Up Robust Features (SURF) descriptor;

edge extraction; rigid body change
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Algorithm: Progress of picking up four-element pixel

1 Input: P: One of a pixel;

2 Hthreshold: high threshold;

3 Lthreshold: low threshold;

4 Output: P is edge pixel or not;

5 if P>hthreshold then

6 P must be on edge

7 end if

8 else if P>>Lthreshold and P>>Hthreshold then
9 for each 2 p' do

10 if p' Hthreshold then

11 P must be an edge
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(a) C2-4-065 fiF i HL Y
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(d) C2-4-064 edge diagram

(¢) C2-4-064 ¢ Al
(c) C2-4-064 debris model

(e) C2-4-033 i Jy 51U
(e) C2-4-033 debris model

(f) C2-4-033 jA LR
(f) C2-4-033 edge diagram
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Fig. 1 Model edge line extraction
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Tab.1 Splicing time required for horse

n tl/s t2/s t3/s

121 70. 346 57.442 23.212
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(a) HEE AU

045
(a) Right view of horse b

(b) HBSEME

(b) Left view of horse (a) C2-4-064 BT - PHERE
(a) C2-4-064 fragment splicing drawing
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(a) Proposed method (b) Method of document[22]

(b) C2-4-065 S Fr P[]
(b) C2-4-065 fragment splicing drawing

(c) SCHik [22] T7i: HNE 5

(c) Infiltration occurs in the method of document [22]

B8 C2-4-18 S )y PFHERCR
Fig. 8 No. C2-4-18 effect drawing of fragment spli-

cing
110.
03%%2
074
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033
(a) &3T78: (b) 3CHk [18] 771
(a) Proposed method (b) Method of document[18]

(c) C2-4-033 B HE 5 B E
(c) C2-4-033 fragment splicing drawing

K7 PHECRA
Fig. 7 Splicing diagram

(o) 3Cifik [18] 77 ¥ A K4

7.3 XL R (c) Larger gap occurs in the method of document [18]
P 7 Ca) g R A SCO7 2 % C2-4-18 (i {8 f B9 C2-4-13 S0 A B Bt 5
A F 1 AT PR ROR . 7(b) A H SC ik Fig. 9 No. C2-4-18 effect drawing of fragment spli-
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Tab. 2 Comparison of running time and assembling error

BATRTE] /s PEA R %/ mm

FiNg'q 151 0.741
CHKL18] 181 0.904
SCHk[22] 173 0. 835
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