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Robot Teaching using Force-Feedback Glove in Virtual Reality Environment
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This paper presents a robot teaching system for multi fingered robots using a force feedback glove that generates the
virtual forces at 10 points of human fingers in virtual reality environment. A motion intention of the human is analyzed
through the virtual force at the human fingers and the 3D motions of the human and the virtual object. In the analysis, the
human motion is segmented into primitive motions. An unnecessary part in the segment for executing a task is cut and the
rest part is represented by a smooth time function. These results are used in the robot teaching instructions.
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Fig. 1 Consept of robot teaching in VR environment
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Fig. 3 CG of a VR simulation system
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Fig.4 Ideal profiles of parameters ~ time

Fig. 5 Automatic segmentation of pick and place task
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Fig. 6 Desired trajectory at translate segment

ARé L, BHEOBOEENE, SHOMENY ML EHFERY L
D J IV INORFN

P o= 2 | D]

hamvﬁnger: E||hamVnmanger"
bk =y VAL e

Ffinge= 2| it fingerl

TRHITT 22 & & Uiz, ™ o SRR ARTHRE, ™V S
FROBNE ARTHHE, F fnger CVIHFIORE SDFFETHD, ZD
EED, TN AL OB T 0T 4 —)VEFig 4ITRT
ZOBEXITH LOF, FEOBWEAL & L1 7 A MyEIUTAER
% Fig 5\TRT. HEDHEIICSEIETE Q5.

BT — 213 —#HO X 27 FYFTBNTRETH Y, EEIRS
JARBEENTND. Fe, NHIHRIETH2Z 055, 22T,
RIEFRSITEEANCH BT B 2 & & Uiz, s %, BEEOR:
AR LMOT—H EZEHE L oAy MIERORET— RZ2Rit
L2 K I HAVRSESEEN - 357201, HiNTias, FED
R & 722 15, S EE 95 XD IR 5 IkGHEAT
FflT 52 & Lz, Fig. 6 13, translatezZ A2 MIKIT 58
W —%& LR Ul BEGEZ R~ BAFR BAEEGEAVER ST
WHEWZD. 29 LT, BbveliEsEaRy hOFHrT —
BIBNLTD.

5 BHYIT
INGANVE N K| a Sel=S Sl NI EETwa= 2 A e/d did s A
NR—=F ¥ LT VT 4 BETFFGAERAW-a®Ry MRZ R L
7o A%, AR L Ra < NiCk By 22—y a v VAT
LEEaRy ML DEEONTEELED D TH 2.
ARFGED—HET, IR IRAFTERRM RSP HED R & T 7.
BEIHR
[1] SB.Kang et al, Toward Automatic Robot Instruction from
Perception-Temporal Segmentation of Tasks from Human Hand
Motion, IEEE Trans. on Robotics and automation, vol. 11, No. 5,
1995, pp. 670-681
[21 EMELE A, S EEDANTT o I N—=F e YT U T
4= b—val, TVRSI, Wl. 14, No.1, pp.313-320, 1999
[3] H. Kawasaki et. al., Development of Anthropomorphic Robot
Hand driven by built-in Servo-motors, Proc. of ICAM98,
pp.215-220, 1998








