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Abstract: The KAZE algorithm is sensitive to image view changes, so that it is not capable of the correct match
between images with large view-point differences. This paper proposes a PKAZE (Perspective-KAZE) algorithm
which is robust to the viewpoint changes. Firstly average second-order gradient values in the neighborhood region
of key-points extracted by ordinary KAZE descriptors were calculated to extend the original KAZE feature
descriptor to be a new 80-dimension one. Then, a perspective transform model was used to warp the image pairs to
be matched in a series of different perspective angles. New KAZE feature descriptors were extracted on
transformed image pairs and were matched later. Finally, five simulated image pairs with the most correct match
numbers that are in top five simulated image pairs were selected as initial matching results, and the Random
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Sample Consensus (RANSAC) algorithm was used to remove false matching pairs in initial results. The matching

experiments were performed on several image groups. The experimental results show that the proposed algorithm

is more robust to the viewpoint changes as compared with the common KAZE, Scale Invariant Feature

Transform(SIFT) and Speed Up Robust Feature (SURF) algorithms. The correct rate of proposed algorithm is
2—-10 times that of the Perspective Scale Invariant Feature Transform(PSIFT) and 2—7 times that of the Affine
Scale Invariant Feature Transform(ASIFT). Furthermore, the proposed algorithm is not only robust to the

viewpoint changes for simulated images, but also robust to the large view-point difference images in a real 3D

complex scene. These results verify that the algorithm has a very good practical value.

Key words: image matching; feature matching; KAZE algorithm; second-order gradient; perspective transform;

nonlinear scale space
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(c) Painting x 1052411 TP S AT S0 UL AL S (d) TlL QEBARALTRER S 0 IO (R ¥y IERCET R
(c) Matching results of frontal view and 80°angle (d) Matching r_csul_ts of viewpoint angle with
of right tilt in painting x10 0°and 907 in Tilt_t2 images

(e) Tilt_td 50941 g % £ 0o F190° i P4l 1% (P DL AL 45
(e) Matching results of viewpoint angles with
0”and 90° in Tilt_t4 images
[ 7 PKAZEX] T Morel_Yu#( 4/ £& 13 4 VT i 45 SR
Fig. 7 Partial matching results of PKAZE in Morel Yu dataset
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(d) AMC 4

Kl 8 AMCImg#k 3is 42 Kl 14
Fig. 8 Images of AMCImg dataset

F1 AMEEEAMCImgH iR E P LR S R LR
Tab. 1 Comparison of correct matching numbers of four
algorithms in AMCImg dataset

(d) AMC_4

9 PKAZEZE AMCImg#5 4 4 (1) VG fic 4% 1
Fig. 9 Results of PKAZE in AMCImg dataset

%= 2 PKAZE. PSIFTFNASIFTE UL F AR 45 R At Lk

Tab.2 Comparison of average match accuracy of

PKAZE KAZE SIFT SURF
AMC_1 773 376 185 131
AMC_2 589 251 255 117
AMC_3 363 131 128 101
AMC_4 228 43 44 19
AMCImg 334 140 131 73

PKAZE,PSIFT and ASIFT (%)

PKAZE PSIFT ASIFT
Graffiti 12.53 3.51 3.18
Wall 24.39 10.47 10.39
Magazine 37.13 8.89 11.01
PainX1 11.72 4.85 4.89
PainX10 11.89 3.39 4.66
Tilt t2 15.19 4.73 5.42
Tilt t4 22.38 1.58 2.95
AMCImg 4.38 1.69 1.67

T2 X 4OHBURE S 18 L I T DT C B A 2 SR X LE
S 56 v R 2 K AR B B A R AR X R AT T UL,

PAB i SC B A R TSR, fER e — i T
AL IR . NRITTH, PKAZES
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PKAZEH 1 J2 38 i % 52 AR 17 35 R A LA RLUAR
WAL T AR AR, BR b X A A A8 Ak 3
B, PRI 5 A% G5 DG I R 2 A LL BB A 31 B 22 1Y DL T
Brat o BB T AR SCR AR K AN AR AR TRy IT
[T
42 5PSIFTFIASIFTE LIS I6 45 R ATt

A S # PKAZE 5 PSIFT, ASIFTH vk k47
TR, 245 T X 3FP A AR 84 SR IR Y
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G P 51 114 ~F- 359 1F B VG L 250 5 7 B R AE 2 R4
B HE . 2 A, X T g R AR,
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