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Development and Test of the Remote Operator Visual Support
System Based on Virtual Environment

T. G Song*, B. S. Park**, K. H. Choi*** and S. H. Lec****

ABSTRACT

With a4 remote operated manipulator system, the situation at a remote site can be rendered through
remote visualized image to the operator. Then the operator can quickly realize situations and controf the
stave manipulator hy operating a master input device based on the information of the virtual image. In
this study. the remote operator visual support systemn (ROVSS) was developed for viewing support of a
remole operator to perform the remate task effectively. A visual support model based on virtual envi-
ronment wits also inserted and used o fulfil] the need of this study. The framework for the sysicm was
created by Windows API based on PC and the library of 3D graphic simulation tool such as ENVI-
SION. To realize this sysiem, an operation test environment for a Wmited operating site was con-
structed by using experimental robot operation. A 3D virtual environment was designed to provide
accurate information about the rotation of robot marupulator, the location and distance of operation ol
through the real time synchronization. In order to show the efliciency of the visual support, we con-
ducted the cxperiments by four methods such as the direct view. the camera view, the virtual view and
camcra view plus virtual view. The cxperimental results show that the method of camera view plus vir-
wal view has about 30% more cfficicucy than the method of camera view.

Key words : Virual Unvironment, Visual Support, Teleoperation, Manipulator, Graphic Simulation
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Fig. 1. Camera control system for BTSM in ACP.
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Fig. 2, Manipulator operation by seeing the camera control
system in ACP Hot Cell.
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Fig. 3. Schematic diagram of ROVSS based on virtual
environment.
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Fig. 4. Real test environment using SCORBOT.
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Fig, 16. Experimental scene by M4 method (Camera and
Virtual View).
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Table 2. Summary of the experimental result
Task Process Time (mm:ss) Task Success Ratio
FAA | 4E | Real View | Camera View | Virtual View Camera & Virwal | 0 Mo | M3 Md
v (M2) {(M3) View (M4) |
Pl | o 06:44 12:46 14:17 138 34 44| 44| 34
Pz | ¢ 04:30 10:02 12:08 0646 4| 14 | a3 | 34
P3 | 06:44 12:43 10:20 0736 34 24 | 34 | 3
ba | U301 0715 10:2) 08:39 34 34 | 34 | 4
P5 | o | 034l 06:17 06:11 06:10 w4 44 L 24 | 24
P6 | o 06:05 12:22 10:23 06:54 4 34 . 24 | 34 |
P7 | 03:25 06:27 (1745 03116 4 4% ¢ 34 | 44
P8 | 06:34 10:09 137 0712 &4 44 | 48 | 4|
PO | g 0613 U8:54 09:07 06:57 ! 34| 48 | 4
PI0 | W 0331 | 0600 0656 08:01 44 | 14 | e o34
PIl | (2:51 06:29 09:10 0510 3 | 4 | 44 | 44
PI2 | 03:44 07:35 12:08 06:59 34 | dva | 44| 44
PI3 | 03:07 06:03 06:43 04:2¢ TEEEEEES
Pla | 02:33 04:56 08:36 06:01 MEEEEE
PIS | W 03:50 07:27 10:28 05:47 44 34 | w4 | 44
P16 | i 04:17 08:31 09:53 07:27 a4 4d | 44 | 4
PI7 | w (46:40 10:38 10:50 06:14 44 33 | 3 | 30
PIS | 05:41 06:49 07:14 05:33 43 44 | 4
P19 b 04:54 09:19 08:17 (06:47 44 . 3 24 | 34
Average 04:45 08:29 019:36 06:48 96.1% | 77.6% | 80.3% | 88.2%
P 01:27 0226 | OnO% 01:30 0.4% | 24.9% | 20.4% | 153%
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