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Improved image registration using feature points combined
with image entropy

Wu Zepeng'?, Guo Lingling*?, Zhu Mingchao!, Jia Hongguang', Xuan Ming!

(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: By analyzing the major image registration techniques at present, a new image registration
method based on image entropy on account of the distribution issue of feature point and the registration
of corresponding points was introduced. First, the image was divided into blocks to a certain extent and
the image entropy of each block, which reflected the texture transformation within the block, was
computed according to the information theory. The rough-match was then made on the basis of the
computed image entropy. After that, a certain number of feather points were extracted from each block.
The more information content the block had, the more abundant the texture became and so the larger
extraction number we got. The precise match was made with these typical corresponding points. To
demonstrate the validity of the proposed method, the improved image registration technique was compared
to conventional methods on same images.
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Fig.1 Feature point-based image registration flowchart
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Fig.2 Comparison of different feature point extraction methods
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Fig.3 Schematic diagram of 8-neighborhood image block
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Tab.1 Reference image information entropy
distribution (unit: bit)

Column Column Column Column Column Column Column Column
1 2 3 4 5 6 7 8

6.036 6.463 5.994 5547 6.118 3.289 2.754 2.735
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Tab.2 Pending registration image information
entropy distribution (Unit: bit)

Column Column Column Column Column Column Column Column
1 2 3 4 5 6 7 8

6.715 6.200 4.156 2.295 2.815 2.697 2.945 2.690
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4,967 6.173 5.793 4.788 4.938 5.245 5.537 6.467
5.041 5.834 4.341 5.004 4.455 4.025 3.996 4.463
6.936 5.578 5.335 4.675 4.377 4.490 4.349 4.791
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Tab.3 Comparison of different algorithms

Accuracy of

Elapsed time/s . .
P registration

Before revision 7.5 52%
Group A
Proposed
4. %
method 6 98%
Before revision 5.2 47%
Group B
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4. %
method 0 98%

MR 3 AR, SO R T ik JCIE R U
P[] 1 [ 44 00 O DR RC R 3 F, AR KM R,
DC P F ) 14 e 0 552 B 1 FH ) PR i) 2 v 0
AR, RIT BGA e e i R A7 3 AR H DL S8R 5 Thi
[7] 24 s 0 R SR A0 B g, X T P8 6 T v A AR
AR ST, BCHERT R A4 i, A IR B 2R B S

4 45 it

OB X PR C o v o8 L B — e [, A
BB B IT IR Horp — BE R AT 1 IS 2 A
TAERRRRAE S A 2 5) R BURFAE S NSR T T 23
BRAL BT ¥ 5 AT XHRAE R B H R PR F SRR A
e AR R, T T R A I N A ] A
BOHBITT 5 9 T 4 v RS AR S BRI 4R DT RE AR
R T L TR B2 Ai 04[] 24 545 22 SR W A0 XL i) DL
TC PR SR S5 38 A ) 77 9 X 52 o ) PR B 44 LA
L S RS Rl 5 1) ARSI BRI T

SCH B RS E B 22235 IR T [ IR 1 5 = ]
e, T DA A [a] U5 2 ] F P 45 TE 1 R AR IV )
OIHT XA B TR B9 AR HE— B S,

SE

[1] Brown L G. A survey of image registration techniques[J].



2852 oGk A2 %42 A
ACM Computing Surveys, 1992, 24(4): 325-376. [6] Yang Biwu, Ni Zhibin. Template selection for image

[2] Barbara Zitova', Jan Flusser. Image registration methods: a registration based on maximal entropy [J]. Infrared and
survey[J]. Image and Vision Computing, 2003, 21: 977-1000. Laser Engineering, 2006, 35(S): 98-101. (in Chinese)

[31 An Jianni, Liu Guixi. Image mosaic algorithm base on [71 Chen Chao, Qin Qiming, Jiang Tao, et al. An improved
feature points matching and automatic transform parameters method for remote sensing image registration [J]. Acta
identifying [J]. Infrared and Laser Engineering, 2011, 40 Scientiarum Naturalium Universitatis Pekinensis, 2010, 46(4):
(3): 564-569. (in Chinese) 629-635. (in Chinese)

[4] Josien P W Pluim, J B Antoine Maintz, Max A Viergever. [8] Mark Jenkinson, Stephen Smith. A global optimization
Image registration by maximization of combined mutual method for robust affine registration of brain images [J].
information and gradient information [J]. IEEE Transaction Medical Image Analysis, 2001, 5(2): 143-156.
on Medical Imaging, 2000, 19(8): 809-814. [9] He Baigen, Zhu Ming. Improved fully affine invariant SIFT -

[5] Bai Lianfa, Han Jing, Zhang Yi, et al. Registration algorithm based image matching algorithm [J]. Optics and Precision
of infrared and visible images based on improved gradient Engineering, 2011, 19(10): 2472-2477. (in Chinese)
normalized mutual information and particle  swarm [10] Harris C G, Stephens M J. A combined corner and edge
optimization [J]. Infrared and Laser Engineering, 2012, 41 detector[C]//Proceedings of the 4th Alvey Vision Conference
(1): 248-254. (in Chinese) Manchester, 1988: 147-151.

(B3 2799 1)

[2] Shen Jin’e, Rong Jian, Liu Wenxin. Progress of terahertz in [7] Radoslaw Piesiewicz, Thomas Kleine-Ostmann, Norman
communication technology[J]. Infrared and Laser Engineering, Krumbholz, et al. Short-range ultra-broadband terahertz
2006, 35(S): 342-347. (in Chinese) communications: concepts and persperctives [J]. IEEE
HA I, e, X SCEE. Rk 2% B R 7 5 Jr 10 A BIF 55 Antennas and Propagation Magazine, 2007, 49(6): 24-39.
JE[]. 44h 50 T/, 2006, 35(S): 342-347 [8] Thomas Kiirner, Martin Jacob, Radoslaw Piesiewicz, et al.

[3] Lu Yimin, Wang Jiachun, Shi Jiaming, et al. Application of An integrated simulation environment for the investigation of
THz technology for detectionin soot and wind-blown sand[J]. future THz communication systems: extended version [J].
Infrared and Laser Engineering, 2010, 39(3): 487-490. (in Simulation, 2008, 84(2/3): 123-130.

Chinese) [9] Kleine-Ostmann T, Pierz K, Hein G, et al. Audio signal
Fhze i, HERE, BPEW, 2. Kbk AR ML 5 X85 transmission over THz communication channel using
W H g R [I]. 4040 5306 TR, 2010, 39(3): 487-490. semiconductor modulator [J]. Electron Lett, 2004, 40 (124):

[4] Hirata A, Kosugi T, Meisl N, et al. High-directivity photonic 124-126.
emitter using photodiode module integrated with HEMT [10] Liu T A, Lin G R, Chang Y C, et al. Wireless audio and
amplifier for 10 -Gbit/s wireless link [J]. IEEE Trans burst communication link with directly modulated THz
Microwave Theory Tech, 2004, 52(8): 1843-1850. photoconductive antenna[J]. Optics Express, 2005, 13(10416):

[5] Hirata A, Takahashi H, Yamaguchi R, et al. Transmission 10416-10423.
characteristics of 120 -GHz -band wireless link using radio- [11] Moller L, Federici J, Sinyukov A, et al. Data encoding on
on-fiber technologies[J]. J Lightwave Technol, 2008, 26(15): terahertz signals for communication and sensing[J]. Opt Lett,
2338-2344. 2008, 33(393): 393-395.

[6] Takahashi H, Kosugi T, Hirata A, et al. 10 -Gbit/s [12] Chen Z, Tan Z Y, Han Y J, et al. Wireless communication

quadrature phase-shift-keying modulator and demodulator for
120 -GHz -band wireless links [J]. IEEE Trans Microwave
Theory Tech, 2010, 58(12): 4072-4078.

demonstration at 4.1 THz using quantum cascade laser and
quantum well photodetector [J]. Electronics Letters, 2011,

47(17): 1002-1004.



