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The Study of Actual Z MP Measurement for a Biped Walking Robot
Based on Force Plates Array System

QIAN Min, WU Zhong-cheng, SHEN Fei, GE Yu
( He fei Institute oflntelligent Machine , CAS, Hefei 230031, China)

Abstract : In this paper, a multi dimensional force plate array is presented and the ground reaction forces are examined .
The ZMP trajectory of human subject is precisely calculated based on the Vukobratovic s ZMP definition and is a significant
reference for the stability control of humanoid robot . Furthermore , the system can be used to measure the actual ZMP tra-
jectory of a biped walking robot .
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3 ZMP R R%!™ (The Z MP measurement

system)
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Fig.4 The sche matic diagram of force plate array system
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Fig.7 The coordinate of a force plate

4 %58 (Conclwsion)

ASCIN Z Mp PRI R S B R O3 A B A T N 4
D31 Dy FEAL B e M B AR AL B Bt T — AR T
CAN B2 YE T -G M R 40 i Hlds A
A5G R S 5 P B R e ) I R AR
Vukobratovic KT ZMP & X 73 2P AT EE
E%mwi%ﬁﬂﬁ%%ﬂ&*ﬁﬂ%k%ﬁ%

A HAKYE AES 5T X
%%ﬁ%ﬁ”A%N%d&ﬂumWﬂEwﬁm%
MTES LSRRI SR T &

22 HR  (References)
| ARG R AEAE R . IR ThYE L D AT AL AR B ) AU

M]. dbat Bl R AL 1983 .

[2] Li Q H, Takanishi A, et al. A biped walking robot having a ZMP
measure ment system using universal force- moment sensors[ A].
Proceedings of the TEEE/ RSJ International Workshop on Robots
Osaka: IEEE, 1991 .

and Intelligent Systems[ C]. 1568 - 1573 .

[3] Hirai K, Hirose M, et al. The development of Honda humanoid
robot] A]. Proceedings of the IEEE International Conference on
Robotics and Automation[ C]. Leuven: 1998 . 1321 - 1326.

KUH R BRI, & T ONYE D) Oy FE AR B LB A
SEBR zMP AL 5. HLES A, 2001 ,23(5)

[ 5] Erbatur K, Okazaki A,

[4

1 459 - 466 .
et al. A study on the zero moment point
measure ment for biped walking robots[ J]. Proceedings of the 7th
International Workshop on Advanced Motion Control[ C]. Mari-
bor: 2002 . 431 - 436.

[6

Dagupta A Y, Nakamura Y. Making feasible walking motion of hu-

manoid robots from human motion capture data[ A]. Proceedings of
the TEEE International Conference on Robotics and Automation
[ C]. Detroit: 1999 . 1044 - 1049 .

[71 8RB, NIRSC RADE . BT cAN B INZ 4 I I F &

MBI AL 58\ 42 [ BUR T 55 44 1%

T 2003 . 446 - 452

TEE I
B 8977 kW RER AR L BF ST AU AL g AR K
v AH BRI S B AL
FAME (1968-) 5 A RITFIT G . WFITAUE AL A A%
AT S BRI MBS AR IREIR

K %7
WA c]. b

( bHE 258 WD)

22 3CHR

[1] Tejima N, Funakubo H, Dohi T, et al

(References)

. A new microsurgical robot

system for corneal transplantation[ J]. Precision Machinery, 1988,
9:1-9.

[2] Lang G K, Schroeder E, Koch J W, et al. Excimer laser kerato-
plasty[ J\ ) Ophthal mic Surgery, 1989 ,20: 262 - 267 .

[3 ] Langenbucher A, Seitz B, Kus M M, et al. Graft decentration in

penetrating keratoplasty : Nonmechanical trephination with the ex-

cimerlaser (193 Nm) versus the motor trephine[ J].

1998 ,29(2) :

Ophthal mic

Surgery and Lasers , 106-113.

[ 4] Seitz B, Langenbucher A, Fischer S, et al. The regularity of laser

keratectomy depth in nonmechanical trephination for penetrating
keratoplasty[ J ]

. Ophthal mic Surgery and Lasers, 1998 ,29: 33 -

42.
[ 5] Smith N, Betemps M, Jutard A, ef al. Penetrating keratoplasty : a
robotised cut of corneal[ A]. Proceedings of the 1999 IEEE/ RSJ In-
ternational Conference on Intelligent Robots and Systems[ C]. Ky~

ongju, Korea: 1999 ,2. 740 - 745 .

e -

FokH) (1976-) 55 WA WFSRATE ML A ¥ s
TERLEEN .

B (1967-) 93 BU% . TR R TEHLAR N LA
M‘JM"&J+

ARHE (1967-) ,F W G TREIW . BIF 90 4000 - Gl i VR BIL 2%
N BEHERN ZIERT AL



