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An algorithm for estimating the homography of color images

Zhang Hongyan, Li Tuotuo, Geng Zheng

(Key Laboratory of Complex Systems and Intelligence Science, Institute of Automation, Chinese Academy of Sciences, Beijing 100190 China)

Abstract: The estimation of intra-frames homography is a key issue to image registration and mosaicing, and the
conventional estimation methods are only feasible for the gray images. In this paper, the homographic matrix of two colored
consecutive frames is proposed based on a hierarchical motion estimation approach. In our algorithm, the new constraints,
viz. , the conservation of hue and saturation, are adopted to obtain optical flow equations and the defects of the lightness
conservation are remarkably decreased. Meanwhile, the numerical derivatives of the images are obtained by using the
optimal multi-dimensional derivative filters which enhance the robustness and accuracy of the algorithm. Furthermore, the
scaled total least squares (STLS) approach instead of the least squares (LS) or total least squares ( TLS) method is used
to estimate the parameters of the homography and the adaptability for the image noise are enlarged greatly. The experiment
results with synthetical and real images show that the algorithm is of high robustness and accuracy and the dense image
corresponding points can be obtained as byproducts.
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Fig. 3 Divergence properties of the homography matrix estimation algorithm



%52 ] 8 S A5 R (0 R AR Y R o7 A I i 0 B ek 291

FRLLJE 15 2 HE [ 0 Wi Sl 28 5, HR R 2 X N T4
B G A BT s . AR 1 AT DUR &5t 8
YOEAR G Al T R 45 5 Be 1 o A S R AR R
E2 31N
4.2 ZRABENERXE

XF TS BR 0 B R R A AE AT S [ O A
T HE I B B 45 S AH TR] (A3 J2 T DAUAH B b A H
WSRO 1 o T 2 i 4 P9 B e N R T Ak GE Y
Ie] T 4FE 2 B AR AT 5 0 PR T o R 3 () A2l
KR BE %, RGB,HSV  HIS L & YUV [ 1% 4 5|
AT 25 5 o T T N R 7 2 A T H A BRI A
14 5, A T 2 R AR B, R S BCR AT Simoncelli
TP BT R B0 0B Bh B8, R Y B
AR FR R e e R 30 (6) BN H BE T T & g,
5 a, 230 F 0, P8 B ) 1 4 2F B Sk 1) B AR AR I,
XFERE R, T a, 5 a; FBERTF 1, B 3(c)
1 YUV 5 RGB B4 X B 1 ith 28 5 K i AR AR 4

x1 8 RiERE

VT, AR T RS BE 22 BN K B R 2 AT LUE ]
RGB, YUV DL R K FE 8% 25 1) 3% 3 B €68 185 Al 11
WIS a, 5 as ¥/NT 1, 5EBRM Y SEA
s N 2 ATLLAE A AT HSV 5 HIS {88 =5[] 5 Al
At A 25 R0 5 S BR R B, AN A
Attt A R B BT 1 A MR R A G R 25
i, HSV AR AL XF B (Y 45 SR & T HIS B AU X N 1Y
iR,

Aires 25 N\ R Sz 86 B 7 A% T SR YUV
FERL LY HSV 45 HA AR A T A A9 4598, SR 15 X A AT
e, AT LR R, R R K R E R
YUV BRI UV G5, 45 A 5 28 51 dn ok
FH YU 4y &3t 5, HACR W e HSV R AU g i — 2
MR E 2 Fros i JE 4 B 2 N 55 (WCE) da 48 1y
K R B, Aires 88 A &5 8 BARFEAS i T o i 4h,
Aires 58 NPT S 80fb oF 5 602 LS 7k, Sl
Y-S T — % STLS Jrik.

MBNEESH(ATARNER)

Tab.1 Parameters of homography after 8 iterations (synthetic images)

07 73 ] A5 Al a; a, a, ay as ag | H-H, | ¢
RGB 0.8928 0.3830 7.158 4 -0.3249 1.0525 7.1565 0.0115
HSI 0.8929 0.3829 7.179 4 -0.3251 1.0529 7.1116 0. 060 2
HSV 0.8928 0.3829 7.1899 -0.3253 1.0529 7.1280 0.0509
YUV 0.8928 0.3831 7.1559 -0.3249 1.0525 7.1575 0.0108

HAEH 0.8927 0.383 1 7.1583 -0.3249 1.0525 7.168 0 0
®2 BNEMESH(RENREER)
Tab.2 Parameters of homography ( WCE images)

AR IEL R 25 ] a, a, ay as ag Il H| ¢
5 K JE 0.963 0 0. 050 2 -7.2548 -0.0216 0.961 1 8.3216 11.168 5
5 RGB 0.9610 0.048 3 -6.7518 -0.0214 0.962 0 8.1967 10.7529
5 HSI 1.0523 0.0392 -24.2069 -0.024 4 1.0103 4.6125 24.7059
5 HSV 1.027 4 0. 0609 -20.8372 -0.0019 1.004 6 -0.4169 20.914 8
5 YUV 0.9789 0.0519 -10.414 1 -0.0105 0.969 1 5.3682 11.839 4
10 K 0.9625 0.0503 -7.1832 -0.0218 0.961 2 8.3434 11.138 4
10 RGB 0. 960 4 0.048 4 -6.6701 -0.0217 0.9622 8.2329 10.729 5
10 HSI 1.046 9 0.0392 -22.9829 -0.0301 1.007 2 6.2832 23.8915
10 HSV 1.014 1 0.0700 -18.378 1 -0.003 4 1.003 2 0.083 4 18.460 8
10 YUV 0.9770 0.0527 —-10. 144 1 -0.0117 0.969 3 5.5617 11.693 2
15 K& 0.9625 0.0503 -7.1828 -0.0218 0.961 2 8.3449 11.1393
15 RGB 0.960 4 0.048 4 -6.669 4 -0.0217 0.9622 8.2330 10.729 1
15 HSI 1.044 3 0.0391 -22.3195 -0.0321 1. 006 0 6.898 0 23.4275
15 HSV 1.014 4 0.070 6 -18.4134 -0.0031 1.003 6 -0.029 8 18.4958
15 YUV 0.976 8 0.0528 -10.128 1 -0.0118 0.969 3 5.576 4 11. 686 4
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