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Development of a Human-Sized Biped Walking Robot
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Abstract : We developed a new type of human-sized BWR (biped walking robot) driven by a new actuator based on the ball screw

which has high strength and high gear ratio. Each leg of the robot is composed of three pitch joints and one roll joint. In all, a 10

degree-of-freedom robot with two balancing joints was developed. A new type of actuator for the robot is proposed, which is composed
of four bar link mechanism driven by the ball screw. The robot overcomes the limit of the driving torque of conventional BWRs. The

BWR was designed to walk autonomously by adapting small DC motors for the robot actuators and has a space to board DC battery

and controllers. In the performance test, the BWR performed sitting-up and down motion, and walking motion. Through the test, we

found the possibility of a high performance biped-walking.

Keywords : biped walking robot, ball screw actuator, four bar link
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Fig. 1. Kinematics model of one leg.
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Fig. 2. Kinematics model of the ankle joint.
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Fig. 3. Kinematics model of the knee joint.

a9 4 Rudy Jlees P
Fig. 4. Kinematics model of the pelvis joint.
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Fig. 5. Four bar link mechanism actuated by ball screw.
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Table 1. Specification of the BWR.

+E zloa | s | us | w7 | 8

Right / Left Ty
i foot
(Roll) rmkel
DC Servo
Motor[W] ! 90 90 ) 90

Gear Ratio 216:1 | 4.8:1

Encoder
Resolution(24}) 2000 | 2000 | 2000 | 2000

positive to
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Fig. 9. Block diagram of the total control system.
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