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Development of a Leg-Track Hybrid Mobile Robot to traverse on weak and steep slopes
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Kenjiro TADAKUMA (Osaka Univ.) , Shinichiro NISHIDA (JAXA)

In extreme environments, such as lunar surface or volcanic area in the earth, exploration by mobile robots
instead of human is considered of value from the point of view of safety. However, such a natural environment
is uneven, and usually, it is covered with rocks and/or loose soil. Thus, the mobile robot is required to obtain
a high traversability. So, we have been developing a mobile robot that equips both a simple leg motion and
tracked locomotion to traverse weak and rocky surfaces. To evaluate its performance, in this research, we
conduct a stability analysis of the mechanism. In this paper, we introduce the mechanism of our developing
mobile robot, explain a robot, and discuss the stability analysis.

Key Words : Movement mechanism, Track, Mobile robot
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Fig. 2 Leg-Track Hybrid Robot TrackWalker-II
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Table 1 Specification of TrackWalker and TrackWalker-II

TrackWalker TrackWalker-11
Total length 480~600[mm)| 600~700[mm)]
Total width 550[mm] 680[mm]
Total height 230~320[mm] 180~280[mm]|

Body unit size LxWxH
Leg unit size LxW xH

Distance between link axis  90[mm)]
Track wheel distance 295[mm]
Body unit weight 6.4[kg]
Leg unit weight 2.4[kg]

Total weight 12.0[kg]

420 x 190 x 120[mm]
420 x 90 x 120[mm]

580 x 260 x 180[mm]
580 x 120 x 180[mm] U
100[mm]

442[mm|]

8.2[kg]

3.8[kg]

16.0[kg]




DC motor for track drive ‘

\ Spur gears

DC motor for crank drive

Follower link

Timing belt and pulleys Track wheel

Fig. 5 Driving unit in the Body

_ DC motor for track drive _

Fig. 6 Driving unit in the side-track module
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Fig. 8 Sng for TrackWalker-11
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