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The new ASIMO was developed as a step toward the
goal of achieving “a robot that coexists and cooperates
with people and performs useful functions in society.”
The purpose was to give it the capability to sense
changes in the circumstances of real-life environments
where people are present, to take autonomous action,
and to continue acting. New multi-modal sensing
technology, situation estimation and prediction
technology, and autonomous behavior generation
technology were developed, greatly advancing the
robot’s ability to adapt to situations. The development of
physical capabilities included a many-axis hand capable
of independent control of five fingers and lightweight,
highly responsive hardware with heightened agility to
enable continuing operation in a mixed environment
with people. In terms of human response functions,
therefore, the robot became able to adapt to situations
to work appropriately with people. In terms of walking
functions, it became able to predict the movements of
multiple people and cross their paths without stopping,
as well as to maintain its balance even on irregularities
or other changes in the road surface. In terms of work
functions, it became able to hold an object with a
stable grip and to manipulate things with its fingers.
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Fig. 1 Humanoid robot “New ASIMO”
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Table 1 Specifications for ASIMO

Height 1300 mm (self-standing)

Weight 48 kg

Speed 0-4.0 km/h (Walk)
9.0 km/h (Run straight)
3.0 km/h (Run backwards straight)

Sensors Dual resolution stereo camera (in head)
8-ch microphone array (in head)
G/Gyro (in body)
Floor mark sensing camera (in waist)
Force sensors (in legs, wrists, hands)
Tactile sensors (in hands)
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— Head — Arm

Neck joint
(yaw, pitch, roll) 3 DOF

Shoulder joint
(F/B, U/D,RT) 3 DOF
Elbow joint

— Waist (F/B) 1 DOF
. Wrist joint

Y;,’:\I;t ::tlgrt]) 2 DOF (F/B, LR, U/D) 3 DOF

7 DOF x 2 arms = 14 DOF

— Leg

Hip joint _ Hand

(F/B, LR, RT) 3 DOF rand -

Knee joint Finger joint

(F/B) 1 DOF (Thumb, Index, Middle)

Ankle joint 3 DOF

(FIB, UR) 5 DOF (Ring, Little) 2 DOF

6 DOF x 2 legs = 12 DOF

13 DOF x 2 hands = 26 DOF

Fig. 3 Joint configuration and DOF (Degree of freedom)
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B, BEHRIOBERY) 7L & 4 LBEEERD 52 57272
Iz, RELDBESI MK FIHT & 2 RUARE ST
W7z,

Fig. 10 12f@ifl= 7 — i LTt ha A s L5 &
U 72D M i P i o §. (X o H AR Wi i 2
Mk d & LRI ELETLE— XV P2 6EHH &
N3 Zero Moment Point (ZMP) 242z CL L5
A, HHE S ZMP BIEROBRE 2R L, ZMP %
HOAVT 1 % AT IE T 5.

AL ASIMO 1E, 2D T4 A LHEERIE &, i
HICHA Lo a 227y TEELE r v r VEIEIC K 5%
HrTREFIPH DRI & 0, BRI Y23 5 K 5 2 2B
T2 5 KIRE % FEBIL 72,

‘ Desired ZMP compensation ‘

‘ Modified ZMP compensation

ZMP error

ZMP compensation [mm]

ZMP limit

° o

Desired point Modified point Landing point [mm]

Fig. 10 ZMP landing point compensation

6. /NGREZE /N R

PEREI ASITMO DY FiE, 2HHIEDZ Y 95 TH
DEVH BT ENT ERS, REIN-AIRW A E
TIRICIES Z L LA T s o7, NEHAEL THRIZYD
72O DEEOEBUCIANT TE, HRYOREA L+ &
&, ARMORE L LRSI L T HETEZ T &R
DL KD, FZTHR ASIMO T, FHA V&2
LN Y FOHHEZRIFICHPeTE & 612, ¥ V3
e AME ERH L 2R o 72 o O filfE & FYE L 7.

6.1.\— K17

B ASIMO TiE, SHREAR M O/NIKIZ X D, ASIMO
PAZXONY FTELHMEEFEBL 22, &K Tx 110k
B4 % € — & OB 2T & - TR S 5 B & BR
L= iR LA — LA — R — 2 & 13 )
E—4 F T4, B KOEBMD—RLIZ L D4 26§l
WE~Z2 220 v & =%/ L, Fig. 11123 kN
EHICEE L TS, KBTI, 75 v o E/NLL-Z k
WZRES ) BRI LS EE 23 72 KA T/ VR 22
Ay ¥ 2 R AR L TV 5.



Honda R&D Technical Review

Vol.24 No.1 (April 2012)

BRICIEFHICHEB LN 6 ) v & 5484 XT
IR L7z, 2 TO06 OREEICHAE Y v ¥ &Rl L
7. Zhok, FEO6HN Y Y EEDEE 96 ch D
85 % 250 psec DM TR AL Z B TE, DNV
PN IEETBE 22 /M Electronic Control Unit ZFi¥E L 7z,

F72, (FEEARYMO S s BEEREET5 K5, FE
DOEEH L HERIZILR ET AT 90%, V4D 1T 60%
R L, N FOZEBOAME 2 KIFIZm FX g7,

IhoDOEHHZ LD, 7k +360% &£ %5 1.8 kg 24
FC&E58EE0.38 kg /MUY FEZEBLL 7.

6.2. TEBFEHHBER

KR & BRI 2 7201213, R WS Rk
DIZRIGE N ZWYNZAC 4 2 E A H 5. i ASIMO
T, WHEBRET % 72912, /oM &R Mo
AN OMEREE D 0127 % & 9 B NID B 2 0Hi 5 &
LCERT 2 FEEMIE L 2. 2 OF I s 1
ATCEHMETHETHS.

ZITHARM &R L DN ORMR%E Fig. 12127,
Xrh, H@2AHERLN, KB ZONOEH, R ESN
THd. ARMERLIFORBHPENML TELRET S LD
AN ESRCYT 5. K AICIEER L O T 5 L
HoTHD, SEFMOENIHNEHD G- TS, HF
BRICHRM &8R4 5 &, HEEE U7 & FEERO LR
ROThDBAEL %720, BUE L =EONE & FEEROH LA

Installation positions
of master cylinders

Fig. 11

Installation positions of hydraulic pressure
master cylinders

'j
§ —_
i —_
] —_—
—

—_—

Designed
finger forces
(blue)

Combined
finger force
(red)

Gravity
force
(black)

Fig. 12 Multi-finger grasping

EATHhS., ZoThaiw L 22012, EhE
FEfl & FBE D Z FHODRE L LARYIO T T EBIET
%. F7z, O EM & HEGNICER S TR &
PE T 2 EF I ERHIE A2 B D Ah 7z,

Biffi TR RIzN— F o 27 & 26 ORIz LD,
FHOFTHLA» 6KGEAE Y EFEEMELTH L, BlOF
THY B 723y TICKFE» 6 A ER T &I 1EEE
FHL 7.

6.3. Fi&

ASIMO 3t MUK AT » L, Bk 572 Al
bR TVEVWERNOEREZHEL TS, Hill
ASIMO Ti&, £BIOEEM & L TTiG4 2, £, AW
Ir, RREWI HEMIZBL S XFEdaRy F O#ifEs
LCHEEL - (Fig. 13). Fifd BN ARIIIC k52
22—V aVvFETHD, uky F OBERERIEHIC
IBHTE BRRNE L ARTLE, WRELZENBLL A
FNTN5,

fED B 7= FREHEE L Fali U A il A A4 7 1 7 i
BIZERAN > T2 &, + A RENTE TS L%
TR L 72,

Fig. 13 Sign language “family”

7.%&ED

[N, L T2 ohcRizyroaRy Mo
FEHAEHIELZAT 97 LT, NeHFLZEEET
ey Z LN TESLHMASIMO ZFFL 2. #ifd
ASIMO &, EROEEETS [E BN A 5, FHOR
WA ADETH I [EHBE ]~ &L L 72 Fsgbo
WG E BB 7 —F T 7 F X DW= 27 4 &R
U, 264 2RI T NS Y) 5178 % 17 5 72 8 O HAR Ll
BHESI U 72, GRRE ) T, BRE CIA B PH O R &
IBEBREY 2T 4, BERUH LB OREIZL D,



#E ASIMO DFRF

RIZEACITRIIE T & B IR A8 & 2 FEBL /2.

S, FERETOFEAFER AW C AFERRIZKT 3
TRy MBS A X S IELX BTV E, ok y b
WEHETE DI OIKREXR > T E W,
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