RS BEFFHRE

50,011103(2013) Laser & Optoelectronics Progress ©2013 (P EBEYREH

T {1 28 5 KRR 2 DX U PR R L ST 5

Ity I%hk 2 A

ERER s TR EG TR, LK WE 264001)

FEE 00 R T S R 5 AR e R A0 BT L 3R — B T AR R S BRI O R X R T . 4L
SIFHRT L' P 45 T 94 T 199 A8 A5 TR Sy £ S A8 4, 1 5838 5 A% IR A S B0 R S B AR TR G R R T o R 5 G A 4
a7 A A WA A 3 5 4R F5 FH 9 R 408 48 B G 1k 4 B0 ) JR % 8 DX, b JB% R DX 3 FH W 285 2 3 2R I Jr 12 3R B H A 19 5
JEE r Oy I DA Ay 4 T B IR T 135 78 A o 52 B R A 5 4 0 M 5 i S5 R 2 7 AR a5 2 D D v B0 19 TR M 2K
RBEATVEAL . DT E LI R W] IR PO EH  BCE R BE W6 2 B A R i 220K L AT RSO A ok S 28 1% B 2% 55 /)N
H i 1 5 T 7 1 e A

KBER NRRG; BRI 1% B S50 BGRB8

hESEES TN211 XEkARIRAD A doi: 10.3788/LOP50.011103

Research on the Registration Algorithm Based on Sensor
Parameters and Region of Interest

Wang Shili Wang Xuewei Li Ke
(Department of Automatic Control Engineering . Naval Aeronautical Engineering Institute ,
Yantai, Shandong 264001, China)

Abstract Based on the analysis of the imaging process of optoelectronic imaging anti-ship missile, an image
registration algorithm based on sensor parameters and region of interest (RDD) is proposed. Originally the distortion
between infrared and visible images is affine. Firstly, by adjusting sensor parameters, the scaling change between
images is eliminated and the affine transform is simplified into rigid transform. Then the ROI is got by locating the
horizontal region, and the center of the target’s contour is computed by morphological edge detection and chosen as
control point, which is used to eliminate the translational change between images and achieve complete alignment.
Finally, the registration effect is assessed by using the rule of root mean square error. The simulation experiments
convince that the algorithm is accurate and fast, and can meet the precision requirement for target recognition,
providing a good way for solving the difficult registration problem of small target images with different sensors.
Key words imaging systems; image registration; sensor parameters; region of interest; morphology
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Fig. 1 Simplified model of sensor imaging
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Fig. 7 Edge of image target. (a) TV image; (b) IR image
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Fig. 8 Partially enlarged edge. (a) TV image; (b) IR image

Ko B, ] IOGEEG; (s KGR

Fig. 9 Target contour center. (a) TV image; (b) IR image
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Fig. 10 IR image registration results

Ty 7
‘-ia’: (.-r.- ':.

Pk :"z'v&*’iﬁm R

2 % x ™

1 Jing Zhongliang, Xiao Gang, Li Zhenhua. Image Fusion-Theory &. Application[ M]. Beijing: Higher Education Press, 2007

011103-5



50,011103 MM SYBIZHRE www. opticsjournal. net

HMUG R, BN R BERNG . B S HIMLL Jtat. WAFEE R, 2007
2 Chen Zhigang, Yin Fuchang, Sun Fu. Registration technique for high resolution remote sensing images based on
nonsubsampled contourlet transform[J]. Acta Optica Sinica , 2009, 29(10) ; 2744~2750
PRAEWT, JHEE . #h P, FETAERAE Contourlet R4 & 73 B R IE G ER AL ELT 1. 6% F 4R . 2009, 29(10): 2744~2750
3 Chen Qinfang, Li Yingcai,» Ma Zhen et al.. Alignment of off-axis conic aspheric mirrors in stigmatic null test[J]. Acta
Optica Sinica, 2011, 31(2): 0222001
PRECTY » 2284, B 3% S5, @M T WCAR BRI SO B TC R 25 RO A TN B R 22 A R [T, B & AR, 2011, 31(2):
0222001

4 Liu Songtao. Automatic registration algorithm based on sensor parameters and target's contour centroid[ ]J]. Optics and
Precision Engineering , 2005, 13(3): 354~363
XURA V5. J T AL A S 800 H AR B b0 i A SO HE R R D ELT ], 5 4% 42, 2005, 13(3): 354~363
5 M. Lehmann Thomas, Claudia Gonner, Klaus Spitzer. Survey: interpolation methods in medical image processing[]].
IEEE Trans. Medical Imaging, 1999, 18(11): 1049~1075
6 Liu Songtao, Shen Tongsheng, Han Yanli ez al.. Research on locating the horizontal region of ship target[]]. Laser &
Infrared , 2003, 33(1): 51~53
KUV VLI 2E, whmn 5. MUY H bR i RSO LB ) ] #ok 5 4t 2003, 33(1): 51~53
7 Xu Dongyan, Fu Zhongliang, Ruan Bo. Weak contrast image edge detection method based on the multi-structural element
[J]. Computer Applications, 2004, 24(6); 108~110
AR, MR, Bt ¥ —FhAET 2850 50 00 55 X Lo R I I G Oy 1000 A AL A, 2004, 24(6): 108~110
8 P. K. Sahoo, S. Soltani, A. K. C. Wong e al.. A survey of thresholding techniques[J]. Computer Vision Graphics
Image Process. , 1988, 41(2) . 223~260
9 Qiu Jiang, Yang Jing, Liu Bo. Image object segmentation system based on the TMS320C50[J]. Application of Electronic
Technique , 2001, 24(12) . 62~64
L. #e XD B BT TMS320C50 MR BB R ZELT]. & FRAZMA, 2001, 24(12): 62~64
10 Hui Li, B. S. Manjunath. A contour-based approach to multi-sensor image registration [ J]. IEEE Trans. Image
Processing » 1995, 4(3): 320~334

011103-6



