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Abstract: A novel feature partition matching scheme for two-view Terracotta warrior images was
presented to address the problem of high false matching rate and low feature matching efficiency
during 3D reconstruction in this paper. The new scheme was as follows: First, the features of the
complete Terracotta warriors image were extracted using the learned invariant feature transform
(LIFT) method. Second, the position of the dividing line on the head of the image of the warrior was
determined by applying the proposed prior knowledge-based feature point distribution curve, and the
extracted features were then divided into head and torso features based on the dividing line. Third,
the Euclidean distance was used to perform the regional feature matching, and the random sample
consensus (RANSAC) algorithm was subsequently used to filter out the mismatched point set from
the matched result set. Experimental results show that in the terracotta image feature extraction and
matching, the correct matching rate of the new scheme can reach 98%; the correct matching rate is

increased by approximately 20% compared with those of the SIFT and SURF methods, and the repeat
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rate of the feature points is increased by 10% while the iteration time of RANSAC is decreased by

50%. The new scheme also has better robustness when scale, illumination, and angle are changed in

the images. Therefore, the proposed scheme can achieve correct matching of the feature points with

sufficient accuracy and has applications in the robust 3D reconstruction of the Terracotta warrior

images.
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Fig. 1 Flow chart of Terracotta Warrior matching method
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Fig. 2 Process of LIFT feature extraction
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Fig. 3 Method of determining the head position of Terracotta Warriors
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Fig. 4 Examples of Terracotta Warriors
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Fig. 6 Match effect before and after partitioning
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Tab.1 Comparison of matching time and accuracy before and after partitioning
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Tab. 2 Comparison of repeatability and correct match rate for the proposed method and SIFT and SURF
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Fig. 8 Comparison of the proposed method and SURF

M 8Ce) R (D AT LA HY W 75 e A K A B2 748
e e , SURF 13 VU e 26 19 22, i 5o 11 55 ) 0 H
VG i SRR S 9. 1% . fHJ2 LIFT 21T Rl 450, 1
VERCARATS IR T 64. 700, ML AT L, A SO Y
Y SRS N U iy N UN TR T R S =
PERERCAS . A 1 B ik DB E 1 BB . AR SCHI 2% 3
TR rb g A PO DU BB D R 0 £ 4K
iR VL Bg 2 1 (Sum of Inverse Total number of
Matching and Mismatch Ratio, SITTMMR) £ 1F # It
fid % 55 DT fic & 450 f8] %219 22 (Subtraction of Inverse
Total number of Matching and Matching Correctness,
SITMMO) , H 1 SITMMR /) 36 7% 4 15 DG i



57

o B AT ] AR R AE A e 19 % B A 1A 5 X DL

1781

/B, SITMMC R 3 7R 1F ) VC e £40 ik £ L i FL7E
IE B DT BCERORH 25 A K B 1% 00 0T DR 4F b %€
VC e 25 SR B A 19 ) B b mT DAAR B (1) 28 4 At 5 DT
(V3 € P o = R A oYL 5 E v = = T R AL

RP G, TR, K 3 Prl LIVE A 2, A
I 5 SURF, A& S5 SITMMR fH iE /N +
SURF 83, 1 A% SC 53 i SITMMC {8 i K F
SURF B EHmyfA .,

#£3 AXHEEM SURF BEEHWNARED @RBUSEMNMERESTEE

Tab. 3 Performance comparison of our algorithm and SURF for the different extracted features of Terracotta Warriors
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