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An Estimation Method Robust to Outliers for Multiple Homographies
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Abstract: For the multiple homographies estimation problem in the case of outliers, an initialization method of the multiple
homographies estimation robust to outliers is proposed. In this method, the outlier rejection is integrated into the multiple
homographies estimation based on the algebraic error and the structure similarity constraint of the key-point correspondences.
As a result, the outliers can be removed effectively and the initialization value of multiple homographies can be estimated
with a negligible computational overhead. Combining the AML-COV (approximate maximum likelihood with homography
covariance) algorithm, several experiments based on simulation data and real images demonstrate the performance of the
proposed method in subjective visual quality and objective measurement quality. The experimental results show that the
proposed method can achieve accurate, efficient, and robust multiple homographies estimation and performs a good solution
to the multiple homographies estimation problem in the case of outliers.
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Tab.2 Estimation errors of multiple homographies obtained by
different algorithms under different magnitudes of Gaussian
noise

RS Mgk 75 4R JBE

06=04 6=08 0=12 06=16 0=2.0
RMO 0.1329 0.2643 0.3733 0.5340 0.6502
DLT 0.1329 0.2643 0.3733 0.5331 0.6486
RMO+BA 0.1087 0.2009 0.2992 0.4179 0.4788

DLT+BA 0.1087 0.2009 0.2992 0.4180 0.4751
RMO+WALS 0.1089 0.2035 0.3064 0.4214 0.4861
DLT+WALS  0.1089 0.2035 0.3064 0.4197 0.4862
RMO+AML  0.1091 0.2031 0.3030 0.4179 0.4801
DLT+AML  0.1089 0.2031 0.3066 0.4185 0.4832

3 ANIFVSRE T A T AR AR R A S0 2 BN R
At B[]

Tab.3 Estimation time of multiple homographies obtained by

different algorithms under different magnitudes of Gaussian

noise

ok W S i 5

c6=04 6=08 0=12 0=16 0=2.0
RMO 0.0148 0.0144 0.0163 0.0170 0.0155
DLT 0.0202 0.0205 0.0200 0.0201 0.0203
RMO+BA 1.6455 1.5996 1.6078 1.6240 1.8519
DLT+BA 1.6111 1.6086 1.6164 1.5934 1.8547

RMO+WALS 2.0692 2.0299 2.0736 2.0479 2.6061
DLT+WALS 2.0527 2.0281 2.0463 2.0513 2.6054
RMO+AML  0.0055 0.0038 0.0040 0.0038 0.0041
DLT+AML  0.0074 0.0040 0.0041 0.0040 0.0043

R4 AFLLGHHR VLR s T P A T 2% 50300 2 LN
iRz

Tab.4 Estimation errors of multiple homographies obtained by

different algorithms under different ratios of outliers

7S HEIR VT A L /%

2 4 6 8 10
RMO 0.3389 0.3361 0.3361 0.3385 0.3364
DLT 49192 11.233 10.427 18276 16.613
RMO+BA 0.2620 0.2600 0.2629 0.2792 0.2606

DLT+BA 4.0879 39.928 9.1345 13.593 12.525
RMO+WALS 0.2648 0.2638 0.2639 0.2827 0.2643

DLT+WALS  93.213 12418 483.59 15110 638.10
RMO+AML  0.2629 0.2618 0.2642 0.2642 0.2626
DLT-+AML 133.65 824.59 81.805 136.05 330.87
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Tab.5 Estimation time of multiple homographies obtained by
different algorithms under different ratios of outliers

ik B R ULIC A LR /%

2 4 6 8 10
RMO 0.0166 0.0166 0.0167 0.0176 0.0182
DLT 0.0204 0.0207 0.0212 0.0228 0.0218

RMO+BA 1.6111 1.5917 1.5873 1.6185 1.5998
DLT+BA 3.8126 4.6707 7.0409 99122 6.9544
RMO+WALS 2.0283 2.0317 2.0292 2.0565 2.0450

DLT+WALS  2.1396 2.2274 2.3591 2.4856 2.6660
RMO+AML  0.0039 0.0039 0.0041 0.0039 0.0044
DLT-+AML 0.0076 0.0513 0.0142 0.0128 0.0169
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Fig.9 “Model House” database used for real image experiment
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Fig.10 Collected database used for real image experiment
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Fig.11 Experimental results for the first plane of “Model House” (roof of the house)
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Fig.12 Experimental results for the second plane of “Model House” (front of the house)
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Fig.13 Experimental results for the third plane of “Model House” (side of the house)
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Fig.14 Experimental results for the fourth plane of “Model House” (ground)

- -.\r -

(a) RMO (b) DLT (c) RMO + AML (d) DLT + AML

K15 CREREURES 1 /il (ERIR4s) Ksensiit
Fig.15 Experimental results for the first plane of the collected images (left display)
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Fig.17 Experimental results for the third plane of the collected images (desktop)
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