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Image matching algorithm based on tensor subspace

dimensionality reduction
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Abstract: An image matching algorithm based on tensor subspace dimensionality reduction was proposed
to the questions of easily losing relationships between pixels and intensively computational problems
using traditional vector subspace methods. The algorithm extracts tensor subspace by employing two—sided
projection transformation in edge images, reducing dimension of feature space and preserving the
relationships between edge pixels. The algorithm measured the similarity between template and real—time
image by calculating the correlation of dilated binary images. Experimental results on the standard face
database and real IR images show that the new algorithm can improve the computational efficiency
remarkably ,and has a higher matching rate and matching precision than traditional vector subspace
methods. The proposed algorithm can also be applied in cluttering and partially occluded circumstances.
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Tab.2 Algorithm performance comparison

Performance comparison
Matching accuracy 98% 66% 96 %
0.723 8 1.2185
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33 B K ESTHEIE

UGB A Xt Soh i HARSEAT UG R, e HCH
b 32 M &R UE AT 4F 4E 4R B, TensorM 8 % 19
testQ=0.6, JFAIFHSCP B HEATIC L . BEAR Ol 128x
128 12 2 (1 AR, B AR 5K 2 (0 /N Sy T2azee A5 A 5K
LSS TS I KN Ry TP b s Bl 512%
SI2 MR E M ES | 5 MICECZEH ., [ 5(a) h LG
18 2 Canny 5 i1 Z ko W Ji5 7 UG e 45 21 B 5(b) 7
b R R A 0.05 ABGER R 75 5 A DT FE 45 21, 181 5(¢)
FE UG B AR A B4 RS BT A DC e 45 R B 5(d)
1E G b H A 8] B A 2% 5 A 43 38 445 B0 19 T i

45

o

P 5 B8k A Dl A T 30 A 2 8 45 2R

Fig.5 Algorithm anticlutter and partial occlusion interference

Hi P 5 mTAL, AR G R A 2% R 23 JHE 5 17 B0
&, wE G [R] I AF A 2% AN o A O, SCh
SR AR NS 4 Y IE AR Y DT RC A5 2R . e BRI 1 e
G A B ) A R 23 RS o S Y BE T

4 & it

SCH R XoF A G R T ) 1 s [ 2 Y D C Bk
DL g 20 SRR AR X M 7 4 R ) N AL B — el
Tk s R R I G AR IL 7 % KR T
(] 7 Hr BE 8 AR - M 42 B 450 A AR AR, T AS B3R
B 25, T BE R AR R AR 25 1) A 28 450, DA T $i g DE JiC
RO DGR IS B0 EAH 5C B AR B X I P A UK
(5 i, 4 e T DG THC ) 5 R X % dp IR P A
(9 15 0 AR G B0 410 1 2SR SE R R W, X R 2 Tk



% 11 #1

HAERF RS T oMM dsdy BIgIKmR

3493

T

23 1) [ 4 1 10 2% RS VE BE J7 1%, A6 312 v DT TiC K

JEE R 5 2R B[R] I, A RO R T B I R 2% I
EE BTNV < 2 L L R N U B YA ER PR
S T AR E 5 10

S E Sk

(1]

(21

(3]

(4]

(5]

(ol

Qiao Xiangchen, Zao Zhuang. Research on the algorithm of
image matching based on improvedSIFT [ C ]//International
Conference on Information Technology for Manufacturing
Systems, 2014, 686: 348-353.

He X, Yan S, Hu Y, et al. Face recognition using
Laplacianfaces [J]. IEEE Transactions on Pattern Analysis
and Machine Intelligence, 2005, 27(3): 328-340.

Wang Sujing, Zhou Chunguang, Zhang Na, et al. Face
recogniton using second —order discriminant tensor subspace
analysis[J]. Neurocomputing, 2011, 74(12): 2142-2156.
Wang Sujing, Yang Jian, Zhang Na, et al. Tensor discriminant
color space for face recognition[J]. IEEE transactions on
Image Processing, 2011, 20(9): 2490-2501.

Tang Kewei, Liu Risheng, Du Hui, et al. Reduction method
based on tensor and lorentzian geometry[J]. Acta Automatica
Sinica, 2011, 37(9): 1151-1156. (in Chinese)

JERFEL, XU H TE, kR, AL — Bk Tk A G 2E LAY
R4 Jr ik (0], A 8k 24 4, 2011, 37(9): 1151-1156.

Zhao Yongqiang, Zhang Guohua, Jie Feiran, et al. Multi—band

[7]

[8]

[9]

[10]

[11]

infrared targets discrimination based on tensor filters [J].
Infrared and Laser Engineering, 2011, 40(10): 1862-1865.
(in Chinese)

P | QESR SN R 2/ N S 1 S 8 8 & A3 IVE A S EAR )
HAR BRI, 2050 5308 T/, 2011, 40(10): 1862-1865
Tao Dacheng, Li Xuelong, Wu Xindong, et al. General tensor
discriminant analysis and gabor features for gait recognition
[J]1. IEEE Transaction on Pattern Analysis and Machine
Intelligence, 2007, 29(10): 1700-1715.

Xiao Chuanmin, Shi Zelin, Xia Renbo, et al. A edge detection
algorithm based on visual saliency [J]. Information and
Control, 2014, 43(1): 9-13. (in Chinese)

HAL R, AR, B, AL A R T LT A Y PR
WAL 7B 576, 2014, 43(1): 9-13.

Chen Enqing, Wang Jianbo, Qi Lin, et al. A novel multiscale
edge detection approach based on nonsubsampled contourlet
transform and edge tracking[J]. Mathematical Problems in
Engineering, 2015, 2015: 504725.

Zhang H L, Ravat D, Maragoni Y R. Edge detection of
potential —field sources using normalized anisotropy variance
[J]. Society of Exploration Geophysicists, 2014, 79 (3): 43—
53.

Cawley G C, Talbot N L C. Preventing over—fitting during
model selection via Bayesian regularization of the hyper —
parameters[J]. Journal of Machine Learning Research, 2007,

8(4): 841-861.



