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Title:The next generation robot realization project (prototype development support
business). The development of Humanoid Robot for dynamic movement research.

(FY2004-FY2006) Final Report

The Findings of Research and Development.

Abstract;

We developed a humanoid robot, “KOZOH4”, for researching dynamic motion.

It is the robot having the movement of each joint the same as the human movement.
KOZOH4 is 115cm in height, weighs 25kg. It is possible to simulate motion algorithms
by using OpenHRP.

Most of people expect that robot can support the aged and disabled, and help the
training instead of the instructor of the sport gym and the rehabilitation hospital
and treatment. However, many important technological problems remain.

So we have produced and developed humanoid robots to act dynamic motion since 2002.
One of the features of KOZH is ease of use because KOZOH is compact and light
construction.

We did the development of the following

1) The production of humanoid robot of the height 110cm, weight 21kg

2)It has the function which can move to jumping and running

3)Make the voltage of the power battery the one for 36V corresponding to output of
the motor from 24V of the present. Develop the power supply circuit board which
relates to the voltage change again newly.

4)Change the structure of the present arm, and make it the structure that we pass
wiring inside.

5)Design the circuit board structure newly along with the change of the control
circuit board (Pentium-M) for the trunk part.

6) Install 6 shaft sensor in the ankle.

7)Put it on the close place to the rotation shaft, and decrease inertia moment and
the necessary torque in the arrangement position of the foot motor.

8)Change the hardware of the control from present SH4 to Pentium—M.

9)Change the inside of the body LAN from present RS485 to TITechWire, and develop
motordriver newly.

10) Customize each motor software along with OpenHRP environment

11)Make the leg department frame, the foot bottom part with CFRC (Carbon Fiber Reinfo
r c ed Carbon) .

Items of development;



For operation ease, we introduce simulation software OpenHRP can be used for
developing motion control algorithms.

The hardware and robot structure, including servo control system, is developed by
Robots. And each joint is driven a DC motor with a Harmonic drive.

Every motor controller board in the robot has a SuperH processor (SH2)

The main control hardware of KOZOH4 (a new model)is Pentium M ETX CPU Module.
The basic simulation software and user—developed programs are designed to run on
ART-Linux on main computer.

They interface to a main controller board and to the motor controller boards via
TITech Wire 2

We developed humanoid robot which had the above function, and did the actual proof
examination in Aichi international exposition.

After we examined the actual proof, we extracted the problem and the future subject
toward the movement realization of the function robot which the performance movement
is made in from the viewpoint of power, and did the research that we turned it to

the future realization.
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