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Moving Obstacle Avoidance in a Crowd Environment using 3D Flow
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Abstract :

A robot which behaves in real world, especially a robot co-exist with human requires three-dimensional
perception function and action control based on three-dimensional perception.

In this paper, we describes visual function which is able to percept three-dimensional structure and motion
of dynamic environment(which we call three-dimensional flow). To achieve action control considering three
dimensional motion of obstacles, we apply potential field which take account of three-dimensional flow.

Finally, to illustrate the validity of the proposed method, we will show an experiment which the robot

moves autonomously while several person is walking.
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Fig. 1: left) Behavior of a robot with potential field,
right) Behavior of a robot with potential field consid-

ering motion of obstacles
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Fig. 2: A description of 3D Flow
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Table 1: Calculation Time : a) Correlation, b) Recur-
sive Correlation Method, ¢) Cache Optimal Correla-
tion, d) Adopt MMX Instructions

PentiumIII-500MHz
Disparity Map Generation Flow Generation
WithCC | WithoutCC | WithCC | WithoutCC
a) | 5,332.7 2,594.5 1,928.7 903.5
b) 66.5 51.2 78.3 63.6
c) 41.9 34.0 40.9 31.5
d) 32.6 23.6 25.4 18.6

(msec)
(N=128, W=15, D=20 in Disparity Map Generation and,
N=64,W=16, D=8 in Optical Flow Generation)
CC:Consistency Checking

Fig. 3: Vision-based mobile robot
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Fig. 4. Hardware components of vision-based mobile

robot system
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Fig. 5: A situation of an experiment
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Table 2: Calculation time of each functions on
PentiumIII-500MHz

Function | Time | Notes

LoG 2.61 | for 2 images

stereo 4.41 | search area is 0 to +16
low-pass 3.32

flow 43.30 | search area is -6 to +5

low-pass 5.81

3Dflow 0.59
potential | 0.60 | for 1 line(48 points)

(unit:msec): The size of the image is 48 x48 pixel.
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Fig. 6: Results of visual processing while moving obstacle avoidance. Top is time 2), and buttom is time 3) in
Figh. a) imput image and disparity image, b)flow image, ¢) 3Dflow image, d)Potential feild considerng 3DFlow

image.

Fig. 7: An experiment of moving obstacle avoidance



