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Automatic Target Recognition Based on Local Invariant Features
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Abstract; In order to recognize targets in images fast and truly, an automatic target recognition method
was proposed based on image entropy and speed up robust feature. First, image entropy was computed in
different blocks, and regions full of texture were filtered out by threshold. The local key points in regions
of interest were extracted by incorporating the Hessian and Harris detectors. Then, feature descriptors
were established and principle component analysis was employed to reduce the dimensionality. Finally,
nearest neighbor distance ratio classifier was explored in double directions and wrong matches were
eliminated by random sample consensus. The experiment results demonstrate that the recognition rates
for images in simulation database with varied view-points, scales and illuminations are 87.12%, 75.31%
and 84. 98% , and the computing time is 70. 35 ms, 71. 27 ms and 220. 63 ms, respectively. Moreover,
the correct matching rate for an aerial large planar array image of 8 956 X 6 708 pixels is 78. 13% and the
computing time is 68. 09 s. Compared with speed up robust feature, the proposed method performs better
both in recognition rates and computing time.
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Table 1 Recognition results of simulation images
Change Method  Time/ms FPN RR/ %
SIFT 408. 66 707 95. 56
View-point SURF 150. 88 334 83.43
Proposed 70. 35 452 87.12
SIFT 589.08 113 90. 24
Illumination SURF 154. 30 45 67.53
Proposed 71.27 70 75.31
SIFT 981.78 273 99.12
Scale SURF 486. 05 153 82.62
Proposed 20.63 206 84.98
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Fig. 9 Aerial large planar array image and details of

cropped vehicles
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Table 2 Comparison of evaluation indexes for aerial large planar array images

Method Feature Feature Feature point Total matching Correct matching Correct matching
extraction time/s matching time/s number number number rate/ %
SIFT 205. 95 1.92 207774 41 37 90. 24
SURF 138.12 1. 44 101126 31 15 48. 39
Proposed 66. 30 1.79 143288 32 25 78.13

Harris-Hessian XUl i A5 I #% . A0 b T SURF 55 3k $2
B T 0 Z R 5 i TR T 3 T A5 B0 09 RRAE
SIS W, AR S A X IR R AR A R B B
] P& AR 3 66. 30 s, 40 I T° SURF B 71. 82 s. A&
SCHETE I PCA B3k FEAIR T 45 AE i) 2 2 550, 9 R AL
[fa] DC g 5% W A1 RANSAC 53 5k #F 47 45 AiF DU L 1F % VT Fic
RIKF) 78.13% , BE AL F SIFT S35, A SCH Wk 78 £
H AR5 A %0 ) 2 al B vl LUA 8040 58 B As 1R
Fisf .

4 #ig

Shy R b TR R 1 H AR A SCHR S — b
45 BRI AN SURF 533 i Pl H A5 U0 7 7. 43 3k
T G A5 B0 2 B S B AR i 0 X 3. O I X 8
PRIV AE o5, W > T 3 8 5 45 & Hesslan 56 [ Al
Harris 5235 38 0T RRAF 25 805 L B AR 15 DG e 358 5 F) 3
B3 53 BT R REAE [ Sk e A o e IR RA AR 8 34 0 2% B L 4
TR 43 2 TRE 5 X[ UG i 5w A RANSAC 557 B AIG
TIRVCECEE, ST U0 25 Gk I, AR O vk o 0 TR e, B
PR . %) ALOT 4 B v i R, A2 0 A Ot IR R
AL T B IR 24y Bk 87,12 % .75, 31 % Fl 84. 98 % ,
S B B E] 43508 70. 35 ms. 71, 27 ms.220. 63 ms;
X 43 HEE N 8 956 X6 708 1M 25 K I B AR, IR B
824 68.09 s. 5 SURF Sk A Lk, RS 82 5 7 3L

E IRy
5% ik

[1] LOWE D G. Distinctive image feature from scale invariant
keypoints[ J . International Jowrnal of Computer Vision,

2004, 60(2) . 91-110.

MIKOLAJCZYK K, SCHMID C. A performance evaluation of

local descriptors[J]. IEEE Trans on Pattern Analysis and

Machine Intelligence , 2005, 27(10): 1615-1630.

[3] YAN K, SUKTHANKAR R. PCA-SIFT: a more distinctive

[2]

[4]

[5]

L6]

[7]

[8]

9]

[10]

[11]

[12]

[13]

0210003~ 6

representation for local image descriptors [ C]. Computer
Vision and Pattern Recognition, 2004 506-513.

BAY H, TUYTELAARS T, GOOL L V. SURF. Speed-up
robust features [ C]. Proceedings of the 9th European
Conference on Computer Vision, 2006: 404-417.
LEUTENEGGER S, CHLI M, SIEGWART R Y. BRISK:
Binary robust invariant scalable keypoints[ C]. International
Conference on Computer Vision, 2011 2548-2555.

ALAHI A, ORTIZ R, VANDERGHEYNST P. Freak: Fast
keypoint [ C 7.
Recognition, 2012: 510-517.

ZHAI Ying. ZENG Luan, XIONG Wei. Performance analysis
of SURF descriptor with different local region partitions[ ] ].
Optics and Precision Engineering , 2013, 21(9): 2395-2404.
AR, AT, REAR. TR R AT 4 K] 43 i AR 3R A
PEREAMHTLI]. Je2 e T, 2013, 21(9) . 2395-2404.
HUANG Wei-guo, GU Chao, ZHU Zhong-kui. PCA-SC
shape matching for object recognition[ J]. Opticsand Precision
Engineering, 2013, 21(8): 2103-2110.

WAGE, B, A8z T BRI PCA-SC JEARIT LA
B[], JesEas® TR, 2013, 21(8): 2103-2110.

LI Xiao-chang, ZHU Dan. Image registration method based on

retina Computer Vision and Pattern

region selection and scale-invariant feature[ J]. Infrared and
Laser Engineering , 2012, 41(2): 537-542.
ZE/NE RPR. SR F R R A REAE R DX 3 45 10 PR oA D vk
[J]. 404h 580 T/, 2012, 41(2) . 537-542,
HARRIS C, STEPHENS M. A combined corner and edge
detector [ CJ. Proceedings of the Fourth Alvey Vision
Conference, 1988: 147-151.
JIA Ping, XU Ning, ZHANG Ye.
recognition based on local feature extraction[J]. Optics and
Precision Engineering . 2013, 21(7): 1898-1905.
BV, T, skt ST R IR ARAE SR A B AR A sh iR LT
JeseH B TR, 2013, 21(7) :1898-1905.
GEUSEBROEK ] M, BURGHOUTS G J, SMEULDERS A
W M. The images [ J J.
International Journal of Computer Vision, 2005, 61 (1).
103-112.
MIKOLAJCZYK K, SCHMID C. Scale &. affine invariant
interest point detectors [ J ].
Computer Vision, 2004, 60(1) . 63-86.

Automatic target

Amsterdam library of object

International Journal of





