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ABSTRACT

In this thesis, | present research results on a human- sized biped
walking robot(BWR). The BWR was developed to walk autonomously
such that it is actuated by small torque motors and is boarded with
DC battery and controllers. The BWR is driven by a new joint
actuator based on the ball screw which has high strength and high
gear ratio. Using a small DC motor. The joint actuator is composed
of 4-link bar actuated by the ball screw. The robot overcomes the
limit of the driving torque of conventional BWRs. Each leg of the
robot composes of three pitch joints and one roll joint. In all, a 10
degree- of- freedom robot with two balancing joints was developed.
The motor drive and data interface system is developed. To develop
BWR, | performed an analysis on the kinematics and dynamics of
the BWR. In the performance test, the BWR performed motions of
sitting- up and sitting- down. Through a set of experiments, we could

find capability of high performance in biped- walking.
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Table 4.1 Specification of controller
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Fig. 4.2 Intemnal control loop
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Pic. 4.4 Transformation part of the sensor signal
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DC . Table 4.2

Table 4.2 Specification of DC servo motor

Assignhed Power Rating 90 [ W]
Nominal Voltage 15 [ Volt ]
Stall Torque 872 [ MNm ]
No Load Speed 7070 [ rpm ]
No Load Current 245 [mA ]
Starting Current 44 [A ]
Max . Permissible Speed 8200 [rpm ]
Max. Continuous Current 4 [A ]
Max. Continuous Torgue 77 [ mMNm ]
Torgue Constant 19 [ MNm/A ]
Speed Constant 491 [ rpm/ V]
Mechanical Time Constant 6 [ms ]
Rotor Inertia 65 [gem? ]
AC DC
4
4 Fig. 2.1 DC
. Stall Torque
, Stick- slip
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Pic. 5.1 The construction of motion capture system
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Fig. 5.2 Data acquisition process
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Pic. 5.4 The front view of bending position Pic. 5.5 The side view of bending position
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Table 5.1 A step of walking position
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Pic. 5.6 The front view of step 0

Pic. 5.8 The front view of step 1 Pic. 5.9 The side view of step 1
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Pic. 5.10 The front view of step 2 Pic. 5.11 The side view of step 2

Pic. 5.12 The front view of step 3 Pic. 5.13 The side view of step 3
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Pic. 5.14 The front view of step 4 Pic. 5.15 The side view of step 4

Pic. 5.16 The front view of step 5 Pic. 5.17 The side view of step 5
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Pic. 5.18 The front view of step 6 Pic. 5.19 The side view of step 6

Pic. 5.20 The front view of step 7 Pic. 5.21 The side view of step 7
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Pic. 5.22 The front view of step 8

Pic. 5.24 The front view of step 9 Pic. 5.25 The side view of step 9
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Pic. 5.26 The front view of step 10 Pic. 5.27 The side view of step 10
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