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Abstract
A VR-based experienceable education system has been developed by realizing human-shaped virtual operator in virtual control room

of Nuclear Power Plant (NPP). The virtual operator has expertise knowledge about NPP operation and it can operate the control panels by

himself. With this education system, a trainee can watch the virtual operator operating the control panels from any view-direction the

trainee would like to see. And the trainee can understand what the virtual operator thinks, by hearing the verbal utterance of the virtual

operator. The overall architecture of the developed education system and the functional configuration of the system are described in this

paper.
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3.1. Human Model Simulator
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3.2. Body Motion Simulator
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3.3. Virtual Space Drawing Process
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3.4. CRT Monitor Simulation Process
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3.5. Speech Synthesis Process

ò./'012?@AøùFGHB�qI�MLDMB

©
Ná¸`AøùFGH�·¸`aLû/IV��>²

2N9�®¢L©
Ïný_DbñB°A;<c�øùF

GHB�·��I�ó?�L�§NKLDMNAANÔ�

BãäN9�®¢LÏB�_Db

1. 67)8BuvIðk_Dãä

��uv�9c_Û_Db��I÷�_ÛKb

2. uv×ØB��I`Dãä

��RCSâã�9c_D�BøäI`ÛKb

3. 67)8B�7³�>IHN��ãä

��áåªå5Iæ�ÛKb

4. �7³�>B�I ¢_Dãä

��áåªçE@�è��é®�E¶`aÛKb

5. uv×ØB3ê��ë_Dãä

���bâã�9c_D���¯ÛKb

6. ìC�9c_Dãä

��6W=0&£>íjìC�9c_Û_Db

#°N@ASS Process@HM Simulator�¹J¹¯`�Lø

ùFGHB9�û/NRKLBCISNA½M �9�_

Dû/IÅî_`�J_DÈ�-aÈ3ï²�IðcKL

d�N��øùFGHB9�IÍ@_DbñB°AÅîK

LÈ�-aÈ3ï²�IAñòAqò|A¤��N� _A

9�IäJKL°NÆóE3ï²�IÞß��_`Añ¯

¹I´µ_`ðcKLd�N��A½MôÎK��È�

-aÈ3ï²�BÏßI,¹K!õI�¶Dbd¯N��A

�¸¾�bâãBuv×ØI��KL'�+��'()I

#�KLDMNÐÑEÈ�-aÈ3ï²�BÏß@Y70�

��E¶Db

4. 
%õö./'012B#���_`ANPP SimulatorN

RCSâãBuvI9c®¢DãäBøùFGHB�q�9

�û/I]3��]4NAñBwBøùFGH���üûI

¯aDö÷I610N7Kbd¯¹BTUN��AøùFG

H�AÒø#°BFGH�ÜÄBÊ®�}~?AuvIð

k_A67)8I��_Axy��I�§d��ïð?�

Lb

ÛDAò��?_¥_D./'012I�aLd�N�

�A;<c�A34567)8Buv���xy��BÄ

4Iëì?�A��Bû/I�ó?�Ld�IïðKLD

MNA��üBß B���cN./'012Iù�_`

Ï¹¶DbñBTUÔ�B�§E$ùI¤Ld��?�Db

1. øùFGHBêÓ�¹B��I�ML©
I�aLd

�N��Aí�?��üBþI¯�Ñ¶`aL$�I

¤Ld��?�Db

2. øùFGHBêÓI%õKL©
@eÏ_úab

3. øùFGH�¼I·¸A¼I_�§�_`aLB��

���¶Db

4. '012IË�_`aLûNû����E¶`�Db

d¯¹BTUN��Aò./'012?@A'012B

Ë�ü�øùFGHB�qI�MA9�û/Iý�d�N

��AøùFGHB�·����qI�ó?�Ld��ï

ð?�Db

ÛDA�øùFGHBêÓI%õKL©
@eÏ_ú

a��a§jH�¤¹¯Dd�N��Aò./'012@A

'012Ë�üB�ÉjþI��KLp
��¦Ld��

��¶Db

�zA�'012IË�_`aLûNû����E¶`

�Db��BjH�¤¹¯D�A./'012IË�KL

d�N��A;<cBû����ELE¹¾A;<cB�

ÉjþI+�p
��¦Lbº¶`A./'012IË�

_`Ï'012Ë�üBû����E¹Ea�§N¼¹�

Bx�I�§ÐÑ�¦Lb

5.
ò��?÷9_D%õö./'012IA#°B;<N

Ë�KL�N@AÔ�B�¬B�áI���§ÐÑ�¦Lb

6 6 øùFGHBêÓ�¹B��

6 7 8�)�Þ73B�

6 8 CRT-MS Process�]7KLrbS��B�



1. ;<cí¹�øù���I��?�L©
Bný

"wÓB%õö./'012I�aLd�N��A;<

c@A34567)8BuvwNeXLA��rxy��

BÄ4I²³�´?�L�§NEL�TÁ®¯L�Ad¯

Ná¸`A;<c��±B²³�´I¤D�NA;<cí

¹�øù���I��KLd�N��A²³�´Bïð�

?�L�§NE¯¾A®¹N�É�U�¿�L���¯Lb

2. øùFGH���p
Euv×ØB�á

"wÓB'012?@AøùFGH���rxy�p


Euv×Ø@ARCSâã�SGTRBr��?¦Lbf�_D

�§NA;<c���rxy��IÉ¤K��uv×Ø@

ÙÚN�D�A"áB'012?@	��@
¸Eab�

�AøùFGHBjkI�lKd�N��A��rxy�

p
Euv×ØB��I�lKÐÑ�¦Lb

3. %õö./'012B²)>3;�0B��

;<c�]w[./'012IË�_`Ïû����E

¹EaÄA'012B²)>3;�0I��I��KLÐ

Ñ�¦Lb

4. %õö./'012BË�N�L�É�UB<(

�ÑA%õö./'012IË�_`Ï¹¶DTUN�

�A'012BË�ü�øùFGHB�qIí�N�MA

øùFGHB�·��I�ó?�Ld��ïð®¯D�A

#°NA;<c�Aò./'012I�aLd�N���

É�U�¿�L�«§�B<(@_`aEabd¯Bïð

ÏA��B�Ö?¦Lb

6.
ò��?@AøùFGH�34567)8B���I�

�KLÄ4Ií�EêÓrzG?�MLd��?�AÜw

NøùFGHB�·��ÏV��>²2NjLd��?�

L%õö./'012B÷9I�¶Db�ÑB��?@A

'012â%I�"ö'�+��'()'012�_`#

"_AñBq�Iïð_DbÛDA./'012I#°B

;<NË�KLDMNA���ML���±N�a`Ï

�_Db

7. 
SEAMAID@�����345��©nB��N��÷

9_DÏB?¦Lb

< >
[1] H. Yoshikawa et al., “Development of an Analysis Support

System for Man-Machine System Design Information”, Control

Engineering Practice, Vol. 5, No. 3, 1997, pp. 417-425.

[2] Wu Wei�, “67)8FGHBuv���qB&-V)

Þ�*+�,)&-�'�+��'()N�LHCR�FB

�½{B��”, *+�,)²)>3;�0���, Vol. 1,

No. 2, 1999, pp.11-23.

[3] H. Shimoda et al., “A Computer-Aided Sensing and Design

Methodology for the Simulation of Natural Human Body Motion

and Facial Expression”, Proceedings of EDA'98, 1998. (CD-

ROM)

6 10 øùFGHB¯�ö÷

]� øùFGHB�q

�� ������	


00:00    (Simulation start)
00:08    Notices the anomaly by a process monitor alarm
00:08    Suspects primary leak
00:24    Recognizes an alarm that Bu heater is ON
00:34    Confirms primary leak occurred
00:34    Suspects LOCA
00:48    Confirms LOCA occurred
00:50    Starts counter-operation of
         pressurizer level & pressure               

……….
02:26    Finishes the counter-operation
02:27    Starts emergency load down operation
04:38    Finishes emergency load down operation
05:00    (Automatically reactor tripped)
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