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ABSTRACT

A New ASIMO humanoid robot with advanced
physical capabilities that can work autonomously in a
real-life environment, such as in an office, was
developed in an effort to realize a robot that can coexist
with and assist people in society. To attain these goals,
by integrating more joints and additional sensors that
help ASIMO recognize its surrounding environment, a
new control system was developed. The following
enhancements were achieved: Obstacle detection was
enhanced and route guidance was added for greater
mobility; ASIMO was equipped with the ability to run
in both circular and straight directions; manipulative
ability was enhanced by adding new functions that allow
the robot to hand-carry light objects and to push other
objects using a cart; and it was provided with the ability
to better interact with people.
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Fig. 1 Humanoid robot “New ASIMO”
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Fig. 2 Development of ASIMO
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Table 1 Specifications for ASIMO
Height 1300mm (in self-standing)
Weight 54kg
0-2.7km/h (Walking)
Speed 6.0km/h (Running in straight line)
5.0km/h (Running in circular pattern)
- Stereo camera (for human)
- Slit laser sensor (for floor shape)
Sensors - Ultra-sonic sensor (for obstacles)
- IC tag with optical communication unit
Power section 51.8 V (typ) / 10Ah  (Li-ion 14 cells)
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Head - Arm
Neck joint Shoulder joint
(Yaw, pitch, roll) 3 DOF (F/B, UD, RT) 3 DOF

Waist Elbow joint
Waist joint (F/B) 1 DOF
(Yaw) 1 DOF Wrist joint

Leg - (RT,L/R, U/D) 3 DOF

Hip joint g *% |7 DOF x 2 arms = 14 DOF
(F/B, /R, RT) 3 DOF
Knee joint | ‘ _ Hand
(F/B) 1 DOF = Finger joint
Ankle joint (Thumb) 1 DOF
(F/B,UR) ___ 2DOF |(Otners) _____1DOF,
6 DOF x 2 legs = 12 DOF v 2 DOF x 2 hands = 4 DOF

Fig. 3 Joint structure and DOF (Degree of Freedom)
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Fig. 4 Block diagram of navigation
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Landmarks for position recognition

Fig. 5 Image of Landmark detection processing
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Fig. 6 Obstacle detection area
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(a) Running in straight
line (6km/h)

(b) Running in circular
pattern (5km/h)

Fig. 7 Running posture
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Fig. 8 Vertical ground reaction force at 6 km/h
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Fig. 9 Flight duration while running
(High speed camera)
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Fig. 10 Balancing motion via upper body horizontal
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Fig. 11 Balancing motion via upper body rotation
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Fig. 12 Detection area of IC communication card
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Fig. 13 Result of human detection

Fig. 14 Walking hand-in-hand

gooog

gooooooooooobooooooooooboboomo
gbobooboooobooobooooboobobobonog
goboooooooboobooooboooboooooboooooo
ob ASIMO ODO0O0OO0OO0O0OO0O0O0DbOO0ODbObOoOooonoO
gbobooobooooboooboobooboboboboonoog
obobogoobooooooobooboobooboboboog
gbobooboooooooboobooboboboboonoo
gooooooboooooooooboooooobooooo
gbobobobobooboobooboooooooooon
gooooooooooboooobo
gboboobobooboobooobooooooobooobon
gobooooobooobobbooobooooooo

godd

0 O OHirai, K., Hirose, M., Haikawa, Y., Takenaka, T.: The
Development of Honda Humanoid Robot, IEEE
International Conference on Robotics and Automation
(1998)

0ooooooooooooooooooooon ASIMO
0 0O O O Honda R&D Technical Review, Vol.13, No.1,
p.1-6

00ooooooooooooooooooooooooag
00o00D0D0D00D00ooDoogooOAsIMoM O
0O 0O 0 Honda R&D Technical Review, Vol.15, No.1,
p.95-102

0 O OTakubo, T., Inoue, K., Arai, T. : Pushing an Object
Considering the Hand Reflect Forces by Humanoid Robot

0430



Honda R&D Technical Review Vol.18 No.1 (April 2006)

in Dynamic Walking, Proceedings of the 2005 IEEE
International Conference on Robotics and Automation,
(2005)

e 000Om

‘.n l I
Ooo0oao ooooo Ooo0oao
O0o0oao Oo0oao

0440





