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Abstract: Recently, BCI(Brain-computer interface) comes into the research limelight. However,

we need an interface model between brain and machine for control and stability. We have already

proposed collaborative learning system consisting of reinforcement learning. In this paper, we

discuss the usefulness of collaborative learning for BCI using reinforcement learning. We design

the collaborative learning system with near-infrared spectroscopy (NIRS), and show the usefulness

of the proposed system with a maze problem.
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0 1: Concept of Collaborative Learning System
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0 2: Proposed Collaborative Learning System

3 oooon

00000000000000000000000
0000000000000020000300000
0000 150em00000000000000000
0000000000000000000 NIRSOO
0000000000000

0300000000006x6000360000
000000000000000000000000
00[0000000]040000100000000
000 QOO00000000 (800000 (GO0
000000000000000000000000
00001000000000000000000-100
00000000000000-10000001000
000000000000000000000000
0000 (NIRS)DOOOO0OO0OO00000 10-2000

O 3: Maze
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0 4: Estimation of Search Efficiency
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O 5: Estimation of Supervisor Instruction
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O 6: Estimation of Reaching Dangerous Area
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O 7: Total Evaluation

gboooogisbooooboboosuoboooa
goboobooboobbooboobooboo
goboobooboobbooboobooboo
gobooboobboobooboobooboo
goooooooo

1 L1
16 ——Collaborative L
3 .\ Learning —
2 u T ) [
-® Reinforcement | |
£ = Learning
g \ —
E 10 P}
2 \ s
0
s :
a \ \
5 ¢ 5
E
4
3 W
2 —--_“.~- 'y
0 \/ ~ A~ gl
0 2 4 3 8 10 12 14 16
Trials

O 8: Number Bumped Wall
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