Hiw Ry 22428 Vol9 Nob, pp.551~559, 1991

i [97]
(&1
ety

i
=

fimksREEo R, F KRIL ORE

KOWE TR OB* & OB M OBr om o K
= K B B W W O =M

Design of Snake Like Vehicle : Articulated Body Mobile Robot KR II

Akio MORISHIMA* Shinichi TSUKAGOSHI*
Hiroki MONOBE**

Shigeo HIROSE*
Toshimichi TSUMAKT**

The characteristics and the applications of the articulatgd body' mobile robot, “Koryu (KR)”, a
mobile robot with a new style of articulated body is identified, and the construction of newly developed
“Koryu-II (KR-II)” is discussed.
length is 3.3m, and its total weight is 320kg.

KR-TI takes the form of linked seven articulations and its total
KR-II introduces new mechanisms and control
systems such as, 1) easily detachable unified segments, 2) self contained driving system with wireless
control, 3) traction wheels attached on one side of the segment, 4) the long stroke vertical prismatic
joint to cope with a steep inclination, 5) robot hand driven by the coordination control of the body
articulation, 6) force sensor based on photodetecting technology, 7) an analog bus system to simplify
the electrical installation. Finally, this paper describes fundamental results of the experiment of

KR-II and shows the validity to move and ‘operate in an unstructured environment.
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frontal connection plate P¢

Fig. 1 Unit connecting mechanism of KR-II.
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(a) Twice wheels with rotation axis (b) Single wheel mechanism in combination
actuator (¢,) mechanism. with vertical axis motion.

Fig.2 Inclined terrain adaptation mechanism.
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Fig. 83 The driving mechanism of i-th unit.
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i of i b unit segment U
rail of linear bearing R e

rack gear G,

rail of linear bearing R

linear bearing
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rack gear G, —_|It! 11
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S| intermediate plate P,
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frontal connection plate P,

Fig. 4 The vertical () axis motion expansion mechanism.

7w P AT I OREATEDIDOEIR SRR IR D BHENEL & ‘
LDTHBH. LTLT, ANTERROBNEMEET, 2) ZuEix 0.1mm BEORHIETTITH%.

FOBPNERNT + P b T VORRTRERBEDNE 3D AT T vIARECEL Ll - HECHE
LTHREINDRE R TWA. ZOXFRTTEvyoD TED. '
BEIUTO®BY TH5. TR Y — A BIIER Sh T\ 5.

1) BHEIKAEBCIZEAT ) YRARZEALEL, Lhl, BY—UFRTHRETNEEELDLONE
horizontal axis 9,

AN
o

i tendon for parallelogram mechanism

actuator for ¢, —- ‘
wrist rotation

(Sl et

actuator for ¢ , -7

gripper driver

actuator for ¢ , ‘
Fig. 5 The manipulator mechanism introduced at
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wireless modem

wireless modem : .
remate operation computer
control computer .
P // operator console
analog bus ]

CPU interface T battery unit
( =
SR TN ‘ .
R : analog bus line
: I'DE, ‘ control line
= | L. - ower line
N ] \ P ’
‘ [ o i connector
| ) 0| {eal e
manipulator sensor ‘ ) J —
manipulator actuator . sensor motor driver
actuator

Fig. 7 Total control system of KR-II.
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input data line
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Fig. 8 Introduced
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channel selector
board ID

R

analog switch & buffer

output board

analog bus system.
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Level A Motion Strategy Planning

Perspective Navigation &
Level B Generation of Steering Information
for Navigation

Steering Control

s-axis (velocity) ‘
z-axis (position & force) Fig. 11 Stair ascending and descending

Level C . -
G-axis (position) experiment of KR-II.

Posture Control

Sensor Monitoring

Servo-Motor Control

Fig. 9 Hierarchical control system for KR-IIL
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