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Implementation and Evaluation of Decorators
for Delayed Live Streaming Video on Remote Control System

1 1

Shinichi Hamasaki', Takahiro Yakoh!
1

'Department of System Design Engineering, Keio University, Yokohama, Japan

Abstract: A remote control system is one of the applications of communication. An user at a local side
requires feedback information from a remote side to operate. In general, visual information and haptic
information are used. However, it is impossible to synchronize local side and remote side perfectly
because of communication delay and processing time. When the delay becomes long, the operability of
remote control system becomes worse. To overcome this difficulty, this article proposed to introduce
visual decorators, which are mainly researched in the field of virtual reality, in remote control system. The
proposed decorators superimposed real-time remote side information on delayed remote video playout. A
position decorator indicated the position of remote robot, and a force decorator indicated the force of the
robot. Experimental results showed two decorators improve the operability of the remote control system
over network with delay. These results confirmed the effectiveness of proposed decorators for remote
control system with delayed video playout
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Controller
CPU Pentium4 Processor 640
3.0Ghz clock 2MB cache
Motherboard 800Mhz FSB
Memory 1Gb

NIC IntelPRO/100S Desktop Adapter
oS RTLinux-3.1 Linux Kernel Version 2.4.20

Control device

Motor and gear head

Torque constant 60.3 mNm/A
Reduction ratio 12:1

Motor-drive Max 110V
Rotary encorder 81,000 pulse
D/A board Resolution 12bit

Conversion time 10y s

Counter-board

Counter 32bit
Maximum input frequency 1Mhz
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Delay[ms] | Non[s] P[s] F[s] P+F[s]
120 33.90 21.43 27.46 27.71
240 38.75 30.62 35.87 26.40
360 50.00 37.46 41.81 35.03
480 56.62 36.53 50.84 46.00
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