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Abstract

KARES (KAIST Rehabilitation Engineering System) is the rehabilitation robot system in the type
of the 6 degrees of freedom robot arm mounted on the wheelchair, in order to assist the independent
livelihood of the disabled and the elderly. The interface device for programming and controlling of the
robot arm is essential in the rehabilitation robotic system. Specially, in the case of the manual
operation of the robot arm, the user has the burden of cognition and the difficulty for the operation
of the robot arm. As a remedy, color vision system for the autonomous performance of jobs is
proposed, and four basic desired jobs are specified. By mounting the camera in eye-in-hand type, color
vision system for KARES is set up. The desired jobs for picking up the target and moving it to the
user’s face for drinking are successfully performed in real-time at the indoor environment.
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Fig. 1. The statistics of the Korean disabled. (a)

The ratio of persons over 65 years (b)
The occurrence cause of the Korean
disabled
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Fig. 3. Four fundamental jobs for KARES. @
Picking up small objects on the table @
Picking up small objects on the floor @
Moving objects to the mouth @ Operating
wall switches
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O8 12. KARESS EEx
Fig. 12. The overall block diagram of KARES.

a3 13, 2% B9 Bl 3R e shdet
Fig. 13. The color camera on the end-effector of
the robot arm.
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Table 2. The result of camera calibration.

f 6.080[mm)]
Ce 311[pixels]
G 214[pixels]

v 2R 3R 9 AR =4

EX 2 AL 93} AkE Al correlation) & ¥
gt "j&A(matching)ell AH-E 2 37 149} 3do|
EREQ o] vt FEo= 128x489 A71E /M
t}. o] Rdllg o]43}ed 640x4802719] A HAF
F oA Axrt Al 22 29 FHE 200 X160=27]9]
DE$-E A} o] JGol disle] Aqpsi F=kE #
sle] zele] AdRo] UAIF ¥% Fhthreshold level)
oY Y EXES EAI B A3k £9 ;S
8] 2~% 12(histogram)-& |83} 5oz A3l
A}, wkef Y3l ERES WA Fake A 2
2ol 2HAE Y urelA oA g ZA|s)
A A =ghet

a8 14. A33AE §3 " A8E 2d
Fig. 14. The used model for the matching
through the correlation.
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Fig. 15. The coordination in the experimental
environment.
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Fig. 16. The experimental setup about picking
the cup on the table.
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Fig. 17. The experimenial result of position
measurement of the target in the same
environment.
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Table 3. The experimental result of pose
estimation of the target in the
same environment,

& e YFg (mm) 4535

% fA49 3F AR 127

a9 % A8 FHR-Hag 531
y% 149 BE3% (nm) 2.3

y2 $29 3% ¥ 82

yE $A49 Ad-Hag 263

Wl YF (dew) 2.1

P ur9isl ¥F it 13
weie) Hdl-H4g 40

E:3 4, ZEE] A o) R AY A
(253] 43

Table 4. The experimental result of pose
estimation.
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Fig. 18. The workspace of robot to grasp the
cup on the table.
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