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Abstract: In this paper, we apply Q-Learning to intelligent network systems. The intelligent network
system is the autonomous and distributed systems and it is constructed with the intelligent artifacts. The
intelligent artifacts have three factors: sense, judge and act. Each intelligent artifact of the intelligent
network system has the same purpose and it trys to satisfy the purpose by itself. In this paper, Q-Learning
is applied to judge part of the intelligent artifacts. Through the numerical examples, the effectiveness of

the proposed system and Q-Learning is made clarified.
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Fig. 1 Interfaces of artifacts and user/environment.
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Fig. 2 Factors of intelligent artifacts.
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Fig. 4 Intelligent Lighting Systems

gobooboobooobbooooboobooobooooon
gboooooobooooboobooooboo

gboobobooooobooooboobbbboboo
goood

() D0D0O0DD0D00D00000000000000
00000+ 20[cd 00

(2) D000000D000000()000000000
00000000000000000000000
0oooooo

(3 DDUO0D0OO (2000000 UODDOOUO00On
goooooobooboooooooooboobo
gbooooooobobobooooooboog
00000 ()ooopoooo

(4 000000000000 O0DOO0ODOODOO
goboooobooobbobbobobbob
goooooboooooooogon

goooboooobooboooboooooooooogd
gooooooobooooboobobogooooon
gbooooooooobobobobobooboooooooo
oooobooobooboooboboooooogooann
gooboboooobobooooooooooooo
goobooooboooooboobbobooooobooooon
gooooboooobobbooboboooboon

4.3 Q-learning000000000D0OO0O

0000 BPooooooo0o000ooooooono
0000000 Supervised learningd 00 000000
0000000000000 00000D00D0000OO
0000000000000000000

000000000000000000 Q-learning
0000Q-learning0 0000000000000 DOO0

gbobooooboogo3sboboboobobobobobbon

go0ooOooOoOoOoOoUOoU0OoOoOoUoOooooDooDoo
o000 QoOooooooooOooooooooooo
00 Boltzmann 00 0¢ -greedy D000 D0OO0OO0OO

000000 exp(Q(s,a)/T) 00000000000
0000 Boltzmann 0000000000000

eQ(w,ai)/T
eQ(z,a;)/T (1)

plagle) =
Zkeactions

oo0O00oO0Oooo0o QOOoOoOoooooOdO0aO
gbooOyDbOO0OO0OO0OO0D0OO0

Q(st,ar) — (1 —a)Q(st,ar)
+alr + 7y max Q(st+1,a1)]  (2)

goooObooobOboobootooe0O0oOooooona
000000 QUOooOooooooooooooooo
QUUODOODOO0DOOoOoDbOoboOoDOobOOoOoOoooo
ooooooogo

00 Q-leaning0 000000000 OCDOOOOOO
gboooboooooooooboooooooogooon
goboboooooboooboooooobooooooon
goboboobooooboooooooooo
Q-learning 0 000 0OO0OOOOOOOOOOOOO
goooboog

() DO0O00O0O0O0O0OU0OO0D0OOOoOoooDOoOoooO

goooOooosgooooooooo

(2) 00D00000000000O0 (1)0000000
0000000000000

(3 D0O00UoODO0OOorODoUO0OOO

(4 00000000000 O0OUUDOODOODOOO
oOooOOoOoOoSsooooooooog

(5) DOO0DODO0ODOOO0ODOODOD (2)0000 QO
gooogad

(6) JODOODOODOOO

44 0ODOOODODOOO

gooogoobbo2b0booboooooooobooD 1
000Q-learning0 00000000D0O0O0O0DODOODO1
goobooboooboooooooooobooooon
gbooboobbobobooboobooboooobon
gboooooobooobobb 20000000000
gboooooobobooboooboooobobooboog
gbobooobooooooobOoooooobooooon
gbooooobogao

44.1 000000001

gOo0DOooO0OD 1000Q-learning0 0000000
goobooboooligoobooobobobboboo

gbobboooobooobOoboobooobooobood

gbdooooooobobooooobobooooboooo
FigbOOOOODODOOOOOO TablelOODODO OO



—— e b - S8, Py I men

Fig. 5 Simulation of Intelligent Lighting Systems

Table 1 Parameters
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Fig. 6 Result of Intelligent Lighting Systems by Q-

learning.
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Fig. 7 Steps and the illuminance of intelligent lighting

systems by Q-learning (simulation 1).
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Fig. 8 Steps and the illuminance of the conventional

intelligent lighting systems (simulation 1).
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Fig. 9 Result of Intelligent Lighting Systems (simula-
tion 2).
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Fig. 10 Steps and illuminance (simulation 2).
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