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Performance Analysis of Telerobotic Systems with
Different Haptic and Video Time-delay

dol g & X &
(Ye-Seul Kim and Jee-Hwan Ryu)

Abstract: In this paper, we investigate the relationship between the performance of telerobotic systems and the two independent
time-delay on different modality, which are haptic and video. Especially, we try to find some performance improvement when the
amount of delay of haptic and video is synchronized. Experiments were conducted with 10 subjects by scanning the amount of video
and haptic delay independently. It is rather interesting to note that the teleoperation performance was not that sensitive to video delay,
and the synchronized video and haptic delay doesn’t show better performance than the case when haptic delay is lower than video

delay.
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2 <3

off
SE

of e =7AY AATEI 7 Rolge 7t
A e B =] AFENHT. AR AF@Al
A 27} wile IREE AT 2, A48t 54
A4S FHE o) 2¥A] FL WETh AAY 529E £t
A =ATE ZES AUHE) IHEAES & —M Azt 9
Az Dol FAO] Fold o, 7 R whe-g BYlvhe
ol FrE

B =EdMe 4 4 A7 Are) Az Wst 2eja
FHE A Aot AlxEle] Aewgte] v dF
ake) #2498 =Sk 29 1904 vehd 2NE 97
2% Azgle] F 7 A 3717 44 F 5L olF
T WEE T F R5vt I mE 94%F AL
gel Ae dsiel duel a3 dSs vy 5He=
Criey

L AEed 3 2y
1. FAET 2RMLE
T 29} o] JMEe] e[| Bslave) XS ARgdte] €
2% 2RAN2RE ?"*‘6} Azt Qret £7h FRef A
AREE 7P AATI AEE FPsiginh 9f7)elA 2et
&7t Jue 7%‘“%&01]}‘1 AE o FFANA A

i ofy Jh'.



Journal of Institute of Control, Robotics and Systems Vol. 16, No. 3, March 2010 287

O 2 AEE 9% 92xF 22y,
Fig. 2. Telerobotic system for experiments.
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Table 1. Result of ANOVA test of the haptic and video delay with
Performance criteria (significance level is 0.05).
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Table 2. Average of the performance at each regions of the haptic and

video delay.
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