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A Method for Pose Estimation Based on Single Camera and Object Model

CAI Wei-ke, WEN Gong-jian, XI Fei
(ATR Key Laboratory ,School of Electronic Science and Engineering , National University of Defense Technology ,Changsha 410073)

Abstract The problem of Pose estimation based on single camera arises in many areas of computer vision, including object
recognition , site inspection and updating, object tracking and autonomous navigation. Many methods are used to solve this
problem nowadays. These methods can be categorized into two groups depending on whether correspondence is known:one is
to estimate the Pose parameters if the correspondence has been solved; the other is to solve the Pose and correspondence
problem simultaneously. A new method based on single camera for estimating the Pose parameters of the object is presented
in this paper. Different from the existing methods, the correspondence problem which is coupled with Pose problem is
completely avoided in the proposed approach. An energy function including the Pose parameters is defined to the degree of
superposition between the model projection and the object area in the image. The optimal Pose parameters are found by
optimizing the energy function. Hooke-Jeeves Algorithm is used to minimize the energy function. The performance of the
method is evaluated in a variety of simulations on synthetic data. These tests show that the method is accurate and effective.

Keywords single camera, pose estimation,energy function, Hooke-Jeeves algorithm
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Fig. 1  The flow chart of the proposed approach
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Tab.1 Position results of flying object in sequence images

i 5 HYX HY K Z fif X iRy fir s Z AX AY AZ
0 -1.065 102. 408 200. 225 ~1.383 102. 85 200. 526 -0.318 0. 442 0.301
1 -1.108 95.725 200. 192 -0.625 95.304 199. 855 0. 483 -0.421 -0.337
2 -1.150 89. 041 200. 159 -1.124 88.761 199. 373 0. 026 -0.280 -0.786
3 -1.192 82. 355 200. 124 -0.901 81. 850 199. 620 0.291 -0.505 -0.504
4 -1.235 75. 668 200. 089 ~1.692 76.206 201.226 -0.457 0.538 1.137
5 -1.278 68. 979 200. 058 -1.825 69. 875 200. 293 -0.547 0.896 0.235
6 -1.321 62.289 200. 027 -1.865 61.875 199. 734 -0.544 -0.414 -0.293
7 -1.365 55.596 199. 999 -0.698 54.964 199. 383 0. 667 -0.632 -0.616
8 ~1.409 48.902 199.974 -1.795 49.530 199. 068 -0.386 0.628 -0.906
9 ~1.453 42.207 199. 952 -1.313 41. 449 200. 265 0. 140 -0.758 0.313
T 1 A 2 0. 447 0. 607 0. 632
REHE -0.0645 -0.506 -0. 146

R2 FIRGEHRESSHBEER

Tab.2 Orientation results of flying object in sequence images

-5 Ko HY o H k it @ A w A Kk Ag Aw Ak
0 0 0 0 0.920 -0.709 0.048 0.920 -0.709 0.048
1 -1.175 -1.319 1.110 -0.825 -0.673 0.823 0.350 0. 646 -0.287
2 -2.486 -2.754 2.223 -1.624 -1.925 2.624 0. 862 0. 829 0. 401
3 -3.900 -4.274 3.332 -4.716 -3.148 2.740 -0.816 1.126 -0.592
4 ~5.374 -5.857 4.445 -6.137 ~5.067 4.041 -0.763 0.790 -0.404
5 -6.891 -17.470 5.559 -6.002 -8.362 5.724 0. 889 -0.892 0.165
6 ~8.404 -9.078 6.675 ~17.406 - 10. 134 6. 456 0.998 -1.056 -0.219
7 -9.891 - 10. 650 7.781 -10.797 -11.210 7.442 -0.906 -0.560 -0.339
8 -11.305 —12.172 8.893 -13.324 -13.195 9.226 -2.019 -1.023 0.333
9 - 12. 606 -13.618 10. 013 ~14.527 ~13.961 10.218 -1.921 -0.343 0.205
o A 2 1. 190 0. 866 0.342

R 2 (A -0.241 -0.192 -0.068 9
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