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Abstract: Aiming at the robustness and efficiency of target representation in tracking process, a new texture
description operator is constructed and then a robust tracking algorithm based on it is completed. This
algorithm completes texture description in a group of three dimensional vectors by computing the number of
pixels in the center similar to that in the neighborhood and making full use of local gradient information of
center pixel, then the operator uses the texture information of the true pixels in the target to complete target
representation. At the same time, a simple online mechanism to update the target template is adopted. Finally
tracking is accomplished by embedding target representation into the framework of particle filter.
Experimental results show that proposed algorithm can achieve a robust tracking under the situation of
illumination changing, pose changing, occlusion and motion blur, the average tracking success rate is 87.9%,
indicating that the operator has good rotation invariance, illumination invariance, and has the strong ability
to distinguish complex texture structure.
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Table 1 The different characteristics of video

Video Frame .
Key characteristic
name number
Car 365 Similar goals, motion blur
Partial  occlusion, complete
Suv 946 .
occlusion
David 251 Light, perspective, posture
Partial occlusion, attitude, angle
Faceocc? 812 ]
of view
Crossing 120 Light, scale, posture
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Tigerl 353
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Table 2 Comparison between success rate (SR) and average frames per second (FPS)

Sequence CSTO-+PF CSTO+MS LSN+MS CT MIL
Car 100 100 90.1 100 88.9
Suv 98.9 97.2 37.5 35.3 33.2
David 86.6 80.3 50.2 89.1 68.2
Faceocc?2 89.3 81.1 56.9 100 99.0
Crossing 88.7 83.5 50.8 81 67.2
Tigerl 64.1 57.4 22.3 78.1 39.3
Average SR 87.9 83.2 515 80.6 66.0
Average FPS 15.1 25.7 30.3 35.2 10.5
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#3 i EiIRZ (CLE) Xftt  Table3 Center location error (CLE) comparison

Sequence CSTO+PF CSTO+MS LSN+MS CT MIL

Max Mean Std Max Mean Std Max Mean Std Max Mean Std Max Mean Std
Car 16 1.2 06 19 16 09 101 53 44 19 12 07 27 1.9 15
Suv 154 7.8 24 204 102 50 - - - - - - - - -
David 202 167 61 225 165 101 648 563 259 181 162 40 413 185 5.2
Faceocc2 174 105 33 233 187 90 399 235 118 154 100 44 362 171 72
Crossing 224 7.9 55 291 123 74 547 296 212 423 9.0 112 513 113 197
Tigerl 192 74 72 29 102 7.8 702 206 231 201 6.0 52 1162 271 284

(e) Crossing
K6 ASCEEMETIRERER

87.9%, “THIREFHEE A 15.1 Framels. F— G HlFTH
PRALKLF- U8B HE SR LLdE— D4 s S se i, I R
SR AR IS 24 ) DT ATL 7] 8 N 1) AR S SRR A 28 gk —
Pz I RERINE L
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