A olo ojles YYAA 5l o o lels FA Al 5 55 oy (55 (gwdigee aloee

3B (uils JUl (e (T98 S0k Jluss 13 (90l Cae s S

il wles 5T g laud e lolial < g slaw asbls

saadatjou@sau.ac.ir -l pl -0 5 — o 5 ple o5iils — FaalS  cwdige saSiiils -
erfan.ghandehari@sau.ac.ir -l 1 -5 3 - i g ole olKails - ForalS cwoige saSisls -Y

0520 s (pl 4o ol [l o5ls o conl S i o sl S 5l san aS gl jo 6 Fol Jil ggoge 4 dllas ol 008>
oo 90 o Jele slad jo S iie sla S 28,5 a5 o b oadasl)lensl o il dads a4 ‘M L 5l odwlcawoas Siils Jlas!

g 033 05t ok = 35 @l ke a5 (5l (53 — o At Sl s el on Cemdts e Lamms 53 e = 3] e o
g o o3laiwl lay e Ol 093 50 sdalcasoas Jlade g o5 - et A0S e Hlade oSl e - 53] jlade wate lasrs o
0abod oy 5 Jae = 1)) polie oS 5 3l dumio Lo 55 oo = (3l polie e lanome j oadplonl (Bjgal 4 4z 5 b Koo & )leay
2 Q 650l v, 5l as el )53 Ll T e sy Lo (41 10 (625 0b 0 ,oU 5l odel Cwsds Jlade g (55l - mas ALl lawgs

Bl s 6,0l iy pu Koz li8l 5l Sl eadasl) el 5l ol mls sl sadosliinl laze

(63— omas Al oS i Sg cmls Jal uedi (6 S ol s g0ldS slmesly

Improving the learning speed in reinforcement learning issues based
on the transfer learning of neuro-fuzzy knowledge

F. Saadatjoo®, Assistant Professor; E. Ghandehari?, MSc

1- Computer Engineering Department, Science and Arts University, Yazd, Iran, Email: saadatjou@sau.ac.ir
2- Computer Engineering Department, Science and Arts University, Yazd, Iran, Email: erfan.ghandehari@sau.ac.ir

Abstract: This paper to the topic of transfer learning in environments that share some of its features. The main challenge in this topic
is how to transfer knowledge from the source environment to the target environment. In the presented idea, taking into account the
common features in the operating space between the two environments, the value of the operation in the source environment first is
obtained and then it uses a neuro -fuzzy network to approximate the value of the value function of the operation. In the target
environment, the value of the mode of operation is used to combine the predictive value of the neuro - fuzzy network and the amount
received in the environment itself. In other words, according to the training carried out in the source environment, value-action values
in the target environment are derived from the combination of value-action values approximated by the neuro - fuzzy network and the
amount obtained from the learning algorithm in that environment. It is worth noting that the learning algorithm Q is used in the
environment. The results of the proposed idea indicate a significant increase in learning speed.

Keywords: Reinforcement learning, transfer knowledge, common features, neuro - fuzzy network.
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Input

- Source environment

- Target environment

-1 A vector of Actions selection
-Start state

-Goal state

-Obstacles

Output

- Reinforcement Matrix

-Average number of steps to reach the goal
-Average number of steps traversed
-Average number of hits to obstacles

Initialization

Step 1: Q-Learning in Source Environment
get source environment // A Grid World
2: guides

3: //Reinforcement Matrix

4:/IDistance Matrix

5: start state

6: for each do

7: for each do

8: select action

9: determine a reward based on policy
10: update

11: select next state

12: update as follows:

13: until is not goal

14: until the learning is finished

Step 2: Start Training with Fuzzy Neural Network
1: network input <— D

2: network output <—Q
3: network training

A b T Lamma o St jpoty b N Jule 0S5
D sl 5 Q Lyl N ojgo ol 50 sl s8gai s 50k
Olgi om0 o=y 04l dg2g Jasre o Jule (6,500 L e slslay
ols LS5 Lams 1o ol igel Cus sl - amas 450 S
wbbige Q o = G5yl G le cale 50 5l Jol> ol
Sledl a0 b ogd eols ijgel slaisS 4 Jole b ogd so orw
Ly blie Jas = b3yl ke o5l = orae 4505 28,5 )5 L
D el 10 09390 polie Lo peddr 55w, |y > ]
st 55 e 43,5 Sl )3 (3 - (s aSD (6995 Olgrea
slaced Glea b N iges 2 (gl a0 (60g,9 yiel b dlaws a5 o]
30 Joole olsasl Jos slaxi b ply (29,5 il )b olaws ol oo
Aol as a g Losjlb - cmae aSid (g0l 5l am .l Jaore
Shadie w5 5oly Joe plosl 9o g b Sculia 5l S e 4 ole
D58 s Spter Sl T LBl Jos - (35
Lo os daie 5 loe Lame g0 0 o lo Md a5 jsbijlen
A ol 5l leis aSepl 6l (Bb 5l s LSS Jele bl
Sloas L ol p3Y 0905 ool wl sabia Jay e ;0 sad bj9-e]
Lol 51l sy 59955 5 (M b wisd Jloys il D o
gl s N 9 -) o cdle ey Jee - 5] polie oS
s i ol sl o
S jebolen aie Jases 4y foe dause 5l adls Jaml e
St e luswe 4y duaie lame 4z j2 ad ole O3
s amnts 3550 Sy e s Jal sl
Siie oo b baze 90 ol o oSyl oan
dabe Lase 3 sl S e 5 ol sl
ot Q(S,,8,) > o b jblie Joe - b5, e
B Jole alols s 553500 dnsbme (V) abayl, Lawsgs
S - eras AL A gy lyea LSl
45 aSeh (75> g 9gdse ool B al> e sl ews el
s b N (St’at)as'-'r"-' Jos = )l ke lea
ooliial g oo Cowsdy ol Toe Lazme 40 39290
Sl o oolaiwl (1) 9 (A) alal, 51 idls cpl 5l oo
o1 N (S,,8,)<n 3
Q(5,,8) = Qs,,8) + o[, +y MaXQ(s,.,b) -QG.a)] - M)
D)y (nl e o
Q(Stvat)=w Q(St'at)+(1_W)N(St'at) ®
9 oo o gae W gV B =) o goae I ol o a8
Slde 99 51 305 cuS S s Ojle a0l 0 S

Tabriz Journal of Electrical Engineering, vol. 49, no. 3, autumn 2019

Serial n0.89



e 65l Bl 3 iee] Sy S5

YYAA 5l oF o lels FA Al 3 55 ols (55 (gwiigee aloes [ VYO

12: Compute N (S , a) by trained fuzzy neural network in step 2
13: update Q as follows:
a)if N (5,2) <77 then

Q(s,a) < Q(s.a) +afr +ymaxQ(s ,b)-Q(s,a)]

b) else
Q(s,a)=w Q(s,a)+(1—w) N (s,a)

14: until S is not goal
15: until the learning is finished

Step 3: Knowledge Transfer

1: E 2 <— —> get target environment

2: P < guides

3:Q«0

4D «0

5:S <—start state

6: for each episode do
7: for each iteration do

8: & <—select action
9: I' <—determine a reward based on policy

10: update D
11: S' <— select next state
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