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Visual attention mechanism-aided fast target detection by particle window
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Abstract: As traditional sliding window detectors need to search the whole image by exhaustive
method, a visual attention mechanism-aided target detection model by the particle window is proposed
to reduce the calculational load while containing high detection accuracy. This model takes the target
saliency as prior information of searching process, and then extracts the region of interest containing
true target position by the “Image Signature” saliency map generator and entropy threshold. By
uniformly drawing particle windows in an image range corresponding to the saliency targets with
Monte Carlo sampling, the local region is treated as candidate detection points, thus resampling is
carried out according to corresponding particle windows’ response. This strategy only focuses on the
areas where the objects are potentially present and avoiding the tradeoff between accuracy and
efficiency resulting from searching steps. A multi-stage classifier with Adaboost+ HLF and SVM +
HOG is established, the former is applied to once-over and the latter is used to locate precisely. The
target detection model proposed is compared with the traditional sliding window method and particle
window method, and the results show that the Receiver Operating Characteristic (ROC) curve by
proposed method contains the area to be larger than that of the other methods and the time consuming
is only 1/3 to 1/4 that of the sliding window method and 1/2 that of the particle window method. It

increases significantly detection speeds at maintaining high precision detection speed and achieves fast
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and accurate target detection.
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stage classifier
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Fig. 2 Visual effect comparison of saliency maps using different algorithms
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Fig. 6 ROC curves of V-PW, PW and SW in pedestrian and car data sets
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Tab. 2 Results of pedestrian and car detection

P B 1% eSS R A5 75 ARk 8 TP TF  BE/s
1 SW 30181 0.683  0.623  0.397
2 Adaboost+HLF PW 8000(4129/2064/1032/516) 0.683  0.617  0.193
3 V-PW 3767(2153/1076/538)  0.683  0.432  0.105
4 - SW 21688 0.819 0.583  2.481
7 N AG I K 4 e
5 SVM+HOG PW  3415(1762/881/440/222/110) 0.819  0.515  1.832
6 V-PW 1691(902/451/226/112)  0.819  0.354  0.985
7 V-PW(A.a)  1328(708/354/177/89)  0.683  0.173  0.093
EZ Vigs
8 V-PW(S.a) 1576(840/420/210/106)  0.819  0.208  0.113
9 SwW 35272 0.768  0.604  0.421
10 Adaboost+ HLF PW  5892(3041/1520/760/381/190)0.768  0.571  0.175
11 V-PW  3070(1638/819/409/204) 0.768 0.382  0.103
12 SW 26679 0.843  0.494  2.757
A D R A
13 SVM+HOG PW  4972(2566/1283/641/321/161)0.843  0.435  1.564
14 V-PW  2437(1300/650/325/162) 0.843  0.312  0.827
15 V-PW(A.a) 1597(851/425/214/107)  0.768  0.114  0.088
2RI R
16 V-PW(S.a) 1965(1048/524/262/131)  0.843  0.165  0.097

H: A a #R85 Adaboost+HLF 432K ZHE AR 5 S. a £/R 5 SVM+HOG 432548 K5 BE AR A .

. =

B 7 AR SCO7 i AEAT N B B v B 6 D0 245 3 7 )

Fig. 7 Detection results of proposed algorithm on pedestrian dataset
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Fig. 8 Detection results of proposed algorithm on car dataset
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