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Study on Vision Aided Walking Robots
- Image Stabilization and Attitude Control -
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Ryuichiro Takamatsu, Ryo Kurazume, and Shigeo Hirose
Tokyo Institute of Technology, 2-12-1, Ookayama, Meguro-ku, Tokyo

For the effective remote operation of a walking machine, the utilization of image information from a camera
mounted on the walking machine is indispensable. However, unlike wheeled vehicles, the camera mounted on the
walking machine oscillates because of the impact by the walking, and the obtained unstable images cause inferior
operation performance. In this research, we develop a high speed image stabilization system based on the template
matching method that can be used for motion control of walking machines. Experiments show that this system
cannot only stabilize images but also estimate and stabilize the body attitude while walking, equivalent to an

attitude sensor.
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Figure 1: Method of image stabilizing
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Figure 2: TITAN-VIII with CCD camera



Table 1: Variances of template position
Initial position is (150,100)

Attitude control OFF ON
Attitude control X y X y
Average (pixel) 136.08 | 108.82 | 150.03 | 100.25
Variance (pixel®) | 239.46 | 159.32 | 77.83 | 66.96
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Figure 4: Variation of template position

Without attitude control
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Table 2: Specification of attitude sensor

MAXCUBE (JAE)

Precision +1.5 £ angle x 10%][deg.]
Maximum velocity +350[deg. /]
Maximum acceleration +19.6[m/s?]
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Figure 3: Stabilized images
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Attitude control by attitude sensor Attitude control by image sensor
3 3

2.5 2.5
.

~
»

~
q

Variance
o
[ ]
L]
.
Variance
>

o
@
o
@«

o
o

0 0.02 0.04 0.06 0.08 0 0.1 0.2 03

Feedback gain Feedback gain
Figure 5: Variances of attitude stabilization
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