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Development of Load Carriage and Unloading Functions
for Quadruped Walking Robots
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The Fukushima Daiichi Nuclear Power Station was damaged by the Great East Japan Earthquake on March
11, 2011. Since it has been difficult for workers to approach the reactor buildings due to high radiation
environment, remote operated robots are required on behalf of workers. For this reason, we have developed a
quadruped walking robot which can walk on uneven terrain and carry loads such as various tools. When the arm
for handling loads is mounted on the robot, the conveyable load is decreased by weight of the arm. Therefore,
we realized the unloading motion by using two of its legs as handling arms. This enables to carry the load which
is equal to the maximum payload of the robot. Moreover, carrying and unloading a long or heavy load, which a
single robot can’t carry, was realized by two cooperative controlled robots.
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Fig.1 Toshiba quadruped robot type |
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Fig. 2 Toshiba quadruped robot type Il

Table 1 Specifications of the robots

type I type I
Size W587 X L624 X H1066 W580 X L653 X H1100
mm mm
‘Weight 65 kg 73 kg
Weight
Capacity 20 kg 24 kg
‘Walking
Speed 1 km/h (max)
Control Wireless
Power
Batt 2h
Source attery, Zhours
W;:];;l:le Stairs: 220 mm (inclination of 45 deg), Step: 500 mm
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Fig. 3 Crawl gait
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Fig. 4 Unloading motion
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leg (lower thigh)

Fig.5 Lifting lug on the load
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Fig.7 Cooperative carrying
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Fig.10 Cooperative unloading
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