o 30 B2 3
2013 3 H

EHEERE LA
Control Theory & Applications

Vol. 30 No. 3
Mar. 2013

DOI: 10.7641/CTA.2013.10684

BT 0 R B m 5 ADLas N T8 e iz gl S i 1 425 il

kKA, BE W, RO W @
(T K27 TP AR [ 5K 5 5250 =, Wi B 310027)

FEE: A 7 AHLES T B BT mnd sh AR E gl #5K, S T 26T 20 AR 8l 3 (10 07 AWLES N S P 4
MTVE. g T AR 3 R s AT 353 R R 7R RIS AN B 3h v H A S, 48T T sha a4 B 00
TEIUR U, &5 T HE T 50 A 3 a4 S 0 A B R O B S N SRR T k. U LS R W, A e AL 1 23 iR B
SEPEHTEN T 08 AL N T8 mrd B AZ 3l T 0P A 1 LA 2050 v A PO A7 R S B P, AN i 4 1) 4 FE 1 20 i
i ek B T U R ROR, T HHARYERE 1R 53 iR 2 S AR AT B B B A e R AR, B A pditi B i iz 3l Py HAE K
WIEEVERE A B, MLgs N SR B A 55 1% 34 & (zero-moment point, ZMP)F& & 1.

KEEIR: ARG PEHR S SE P

HESES: TP273 SCERFRIRED: A

Resolved-momentum-based real-time balance control for
high-speed arm manipulation of humanoid robot

ZHANG Da-song, XIONG RongT, WU Jun, CHU Jian
(National Laboratory of Industrial Control Technology, Zhejiang University, Hangzhou Zhejiang 310027, China)

Abstract: To maintain the balance of a humanoid robot with one 7-DOF arm operating at a high speed, this paper
proposes a resolved-momentum-based real-time control strategy. Using velocity vector of the end-effecter to express the
motion of the robotic arm, we obtain the total momentum formula for the robot. The principles of merit-based controlled
momentum selection are discussed, and a real-time optimization method which calculates the joint velocities of the auxiliary
arm on the basis of the resolved momentum control is introduced. Simulation results show that the proposed method is
highly feasible and has a desired performance for maintaining humanoid robot in balance when its arm is performing the
high-speed motion. Not only the controlled dimensions of the resolved momentums fully achieve the expected results, but
the rest uncontrolled dimensions of the momentums reduce or maintain their values as well. The generated motion of the
auxiliary arm is smooth and has a large joint motion margin. The entire robot also has a good zero-moment point (ZMP)

stability.
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Fig. 1 Humanoid robot model
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Fig. 7 The ZMP of robot operating motion
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