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ABSTRACT

Honda has been doing research on biped walking
humanoid robot as the challenge to a new field of
mobility. This time, we developed the “ASIMO” named
after Advanced Step in Innovative MObility. We
materialized it with overall height of 1200mm and
weight of 43kg, aiming for a useful robot which is
friendly to and compatible with the actual human living
enviroment. As for walking, we developed the free
walking technology including behavior prediction such
that a robot can change its walking motion freely and
smoothly without intermission.
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Fig.1 Humanoid Robot “ASIMO”
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Switch 1200 Working
1100 area

1000 910mm 4

Doorknob 900
Kitchen Sink 830 700 joint

Table 700
600

Coffee Table 500
400

Outlet 210
Stairs 180

200

Fig.2 Life environment and working space

Stairs:
Public institution 180mm (max.)
Primary school ~ 160mm (max.)

Groin joint
I 1t 610mm 4,
F 3
180mm -
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Fig.3 Stairs

Table 1 Size of ASIMO/P3
ASIMO P3

Height (mm) 1200 1600

Width (mm) 450 600

Extend (mm) 440 555

Weight (kg) 43 130
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Fig.4 Weight reduction
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Head Arm
Neck joint || Shoulder joint
(U/D, RT) (F/B, U/D, RT) 3 DOF
Elbow joint
(F/B) 1 DOF
Leg vI\'-Iln/'ls't ot 1 DOF
Hip joint (R

Yl
(F/B, LR, RT) 3 DOF
Knee joint

(F/B) 1 DOF

Ankle joint
(F/B, L/R) 2 DOF

5 DOF x 2 arms = 10 DOF

Hand

5 fingers
(Grasping) 1 DOF

1 DOF x 2 hands = 2 DOF

6 DOF x 2 legs = 12 DOF

Fig.5 Joint structure and DOF (Degree of Freedom)
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Fig.6 Arm’s range
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Workstation Start-up

Preprograming steps

—— Flexible walking operation

Forward & Reverse/sideways walking/
angular walking/turning in place/cornering

Portable controller

Movements from button
operation (gesticulations)

Recorded movements selected using buttons
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Fig.7 Operation system

Table 2 Specifications of ASIMO

Height 1200mm

Weight 43kg

Walking speed 0 ~ 1.6km/h

Walking cycle Cycle adjustable, Stride adjustable

Grasping force 0.5kg/hand (5-finger hand)

Actuator Servomotor + Harmonic speed reducer + Drive unit
Control unit Walk/Operating control unit, Wireless transmission unit
Sensors | Foot 6-Axis foot area sensor

Torso | Gyroscope & acceleration sensor

Power section 38.4V/10AH (Ni-NH)

Operating section| Workstation or handy controller
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Tipping moment
Eanine Y

Desired
inertia

force Desited gravity force

Desired
total

inertia
force

reaction
force

Desired ZMP +—|C-ATGRF
Distance between desired ZMP and C-ATGRF

Fig.8 Unbalance of the legged robot
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Fig.9 Compliant motion during single support phase
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Fig.10 Compliant motion during double support phase
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Fig.11 Model ZMP control
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Fig.12 Center-of-gravity shift when cornering
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