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Development of a Large-diameter Wheeled Robot to Traverse on Loose-soil Slopes and Field Experiments
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Terrain of planets, such as Mars and the moon, is mostly covered with loose soil, boulders and rocks, whose
features are basically unknown. So, planetary rovers are required high mobility performance to traverse not
only over sands but also over boulders and rocks. According to our past researches, we understood that
large diameter wheels and large lugs were effective to produce such high mobility performance on rough
and weak terrains. So, In this research, we developed two-wheeled robots which have large diameter wheels
and large lugs. We examined it’s mobility performance on variety of fields such as volcano and coast. Our
experimental result indicates that there is a close connection between the rover’s mobility performance and
the soil density, and our developed robots have high mobility performance to traverse over sands, boulders

and rocks.
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(a) TypeA (b) TypeB

Fig. 1 Large diameter wheel robot

Fig. 2 Stabilizer
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Fig. 3 Slope climbing test
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Table 1 Parameters of Robot

Wheel diameter [mm)] 420
Number of lugs [-] 24
Lug length [mm] 50
Wheel width [mm] 185

Body box size [mm] | w:200 /1:210 / h:160
Mass [kg] 14.6

Fig. 5 Yuriage coast

Fig. 6 Sand field

Fig. 7 Gravelly field
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Table 2 Parameters of Fields

| 00000 [0000 [deg] |
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(c) Sand field

(d) Gravelly field

Fig. 8 Result of Field experiment
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Fig. 9 El-Dorado-I1
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Table 3 Slope angle - Slip ratio

| EEEE)s [00 g/ew’] [00000 [ |

00000000000 1.18 0.3-0.4
00000000 1.29 0.1
00000000 1.45 0.3
SR 0.34 0.7




(a) Coast field

(b) Sand field

Fig. 10 Overview of El-Dorado-II experiment
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Table 4 Parameters of El-Dorado-I1

Wheel diameter [mm)] 200
Number of lugs -] 72
Lug length [mm] 10
Wheel width [mm] 100

Body box size [mm] | w:560 / 1:770 / h:440
Mass [kg] 21.0
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