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Abstract: To reduce the distortion and deformation of the object window in tracking objects with noises under com-

plicated circumstance, we map the system state-variables to Lie group space for processing based on the affine-group

invariability under disturbances. The incremental principal-component-analysis (IPCA) algorithm is employed for instant

learning and updating characteristic subspace databases of the object. In sampling particles by using the particle filters, we

introduce the measurement vector to improve the precision in weight-computation. In the testing of four standard video

databases Carl1, no deformation of tracker window caused by noises is found, and the successful tracking ratio reaches 96

percent. These results overtake those of the tracker IVT. When compared with tracker Kwon, the algorithm complexity is

significantly lower and the average execution time is effectively kept within 0.32 s/frame.
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(Vision object tracking based on geometrical
attribute of affine group)

21 ZEFH5ZHB(Li group and Li algebra)
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Fig. 1 Mapping map about Li group and Li algebra
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) & & (Incremental PCA algorithm and object
image’s characteristic subspace vector)
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Fig. 2 Images about eigenbasis subspace
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neral framework of our vision object tracking
algorithm)
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Fig. 3 The testing result based on standard database Carl1
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Table 1 Testing data based on several standard databases

SCUGHRIR EJHRERERRE R TEOH A PR T BREREIIER /% PIBRATING /(s - i)
Sylv A SCERERDS 600 736 96.5 0.3342
Sylv IVT 600 736 82.9 0.2530
Sylv Kwon 600 736 94.6 0.6475

Carll AR s 500 393 97.5 0.3320
Carll IVT 500 393 94.2 0.2519
Carll Kwon 500 393 96.7 0.6413
Dtneu_schnee A SCHREA#S 400 336 96.1 0.3254
Dtneu_schnee IVT 400 336 88.9 0.2442
Dtneu_schnee Kwon 400 336 95.2 0.6337

Dtneu_winter A SCPREFHS 400 172 97.7 0.3218

Dtneu_winter IVT 400 172 93.0 0.2411

Dtneu_winter Kwon 400 172 96.5 0.6328
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