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Development of small-sized dual wheel rover with mechanism of variable wheel diameter
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Kazuya YOSHIDA (Tohoku University), o Keiji NAGATANI, Mitsuhiro KUZE
{yoshida, keiji, kuze}@astro.mech.tohoku.ac.jp

A demand of search and rescue operation using robotic technology increases to mitigate a natural

disaster. In such search and rescue tasks, target environment is usually narrow and bumpy world.

Therefore there exists a trade-off between robot’s size and capability of overcoming obstacles. To solve

such a problem, the authors developed “small-sized dual-wheels rover” that equips with a mechanism

of variable wheel diameter and stabilizer length. The rover can be deployed through a narrow space

and it can overcome relatively large obstacles by expanding its wheel diameter. In this paper, details of

the rover system are explained, and geometrical analysis of capability of overcoming steps is discussed.
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(a) Minimum diameter  (b) Maximum diameter
Fig. 1 An overview of the rover
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Table 1 Specification of the rover

od 3500 500 [mm

od 3600 585 [mm
ooo | 1500 300 [mm

oo 5.6 [kg]




‘ DC/DC Converter F—{ Battery ‘

2
‘ Motor ‘

CIN

Fig. 2 System diagram

Fig. 3 The mechanism of variable wheel diameter
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Fig. 5 The mechanism of variable stabilizer length
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Surmount Phase Goal
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Fig. 6 Surmount sequense
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Fig. 7 Limitation of the wheel diameter
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Fig. 8 Limitation of the stabilizer length
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Fig. 9 Surmount Diagram
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(a) R=240[mm] (2) L=260 [mm] (b) L=380 [mm]

Fig. 12 Comparison between L=260 [mm] and L=380
[mm] when R = 300 [mm] and H=200 [mm]

(b) R=300[mm]

Fig. 10 Comparison between R=240 [mm] and R=300

[mm] when L=380 [mm] and H=200 [mm]
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Fig. 11 Results classified by stabilizer length
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