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Experiments of Stability Evaluation for Mobile Manipulators
Using Criteria Based on Reaction and Stabilization Motion
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This research presents experiments of stability evaluation using criteria based on reaction and
stabilization motion for the dynamic motion control of a mobile manipulator. Previous research
have not discussed tipover motion dynamically. Then, we proposed the model of the dynamic mobile
manipulator which can express a stable state and an unstable transient state during tipping over. In
this paper we constructed experiment equipments to classify the validity of the proposed model and
confirmed that the real mobile manipulator can return from an unstable state to a stable state by
performing a stabilization motion. First, the experiment equipments of the mobile manipulator are
constructed. Second, a model of the manipulator including characteristics of the constructed
hardware system is formulated. Third, it is clarified that the formulated model can express the
motion of the hardware by performing experiments and simulations. Finally, it is shown that the real
mobile manipulator can return from an unstable transient state to a stable state by performing a

stabilization motion.
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(a)Stable state(b)Transitional state(c)Tip over state
Fig. 1 Process of tip over of a mobile manipulator
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Fig. 2 Over view of experiment equipment
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Fig. 4. Block diagram of the hardware system
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KX TlE, BBEHLOFAEHE L LizBEi~ =
Yo L— 2 ORfIFREICBE $ % Rl R ULElk
HIHEZRET 20, HIAREICLZBH~=
Yo L— 2 ORI & ZE (LB DR i
WKEORET LTz, ZORER
(1) EERE VI a2 L— 3 VOEFHEROLERZITV,

V3al—YarvhRBOEEFERIETETVS
TeERL, EFYTORYERR L.
(2) FihzREL Ul EE RN AETH S C
CEEETEHLRLT.
(8) EBICBVWTEREEFIC LD, ALEIRED
SEEREICERT A ENTEZ T LERLE.
51, P ETNOEZIERE AV TEELEE)
DIzHDEY v OEEHEZ BERNCERKT 5 FiE
WEDWTHEERITS FETHS.
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