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Utilization of 2D Images in Human Detection Based on Subtraction Stereo
Masatoshi Shibata*, Toru Ubukata, Makoto Arie, Alessandro Moro (Chuo University)
Kenji Terabayashi (Shizuoka University), Kazunori Umeda (Chuo University)

In this paper, two human detection methods that combine 2-D images with 3-D information are compared. One

is the human detection method using template matching based on the method of scanning human by distance

information. The other is the human detection method using Joint HOG features based on segmentation of range

images. Subtraction stereo is used to obtain 3-D information. Experimental results show the usefulness of each

method.
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Fig.6 Outline of the aSC descriptor
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Fig.7 Range image segmentation
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Fig.9 Occlusion detection
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Table 1 Results in simple background

T.P.[%] F.N.[%] F.P[%]
Template + aSC 77.7 23.3 10.2
Joint HOG 80.0 20.0 1.3

Table 2 Results in complicated background

T.P.[%] FN.[%] F.P.[%]
Template + aSC 75.2 24.8 12.3
Joint HOG 76.9 23.1 4.5




(a) Template matching and aSC descriptor

(b) Joint HOG features

Fig.10 Example of detection results in simple background

(a) Template matching and aSC descriptor

(b) Joint HOG features

Fig.11 Example of detection results in complicated background

Table 3 Computation time

Process Template + aSC [ms] Joint HOG [ms]

Capture 16.3 16.3
Bg. subtraction 0.4 0.4
Stereo matching 18.8 18.8
Shadow detection 6.7 6.7

Segmentation 11.5 -

Joint HOG 34.4 -
Template + aSC - 21.8
Total 88.1 64.0
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