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Abstract

r ,
I BP algorithmhas been usedfor wide rangeof applications.One of the most importantI
,limitations of this algorithm,is the low rate of convergence.The importantreasonbehind,
I this, is the saturation porperty of its activation functions. Once the output of a unit lies in the I
I saturation area, the corresponding decent gradient would take a very small value. This will I
Iresult in very little progress in the weight adjustment, if one takes afixed small learning rate,
Iparameter.Toavoid this undesiredphenomenon,onemay considera relativelargelearningI
I rate. Unfortunately this would be dangerous, because it, may take the algorithm diverges, I
Iespecially when the weight adjustment happens tofall into the surface regions with a large I
Isteepness. So, we require algorithms capable of tunning dynamically learning rate according,
I to changes of gradient values. In thispaper;different methos of dynamic changing of learning I
I rate has been considered. Variable Learning Rate (VLR) algorithm and learning automata I
Ibased learning rate adaptation algorithms are considered and compared with each other. I

Because the VLR parameters have important influence in its performance, so we use learning

: automata for adjusting them. In the proposed algorithm called Adaptive VariableLearning:Rate (AVLR) algorithm, VLR parameters are adapted dynamically by learning automata
Iaccording to error changes. Simulation results on variousproblems highlight better the merit I
I of theproposedAVLR. I
I I
IKeyword I
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IAdaptive VariableLearning Rate I
L J

LAejjJ ~L.:i ~ j~i J..I...IJ!.~ rL,...:.1~4 4fi ~Is:

...1"";' ~ b..ll..l4fi ~..ILA;~..Ill.o

b..l~I..1J"...LA..I~JIs:jl ~J ~J (S!>.aBP ~JfiJ1

(S!>.aL..~ BPc.s:!~ r;. d..Ou h.....:: \~~ J!J.i

.~4~ ~~J~ ~~'i ~jl~ 4 (SLA~

t';''-- ej~ t ~I BP ~~ t,; ej..lJ-;'w.::.~ukl J:j..l

.~4 ~ <S":"J~J ~ (SLA~t,J..Ib..l~I..IJ"'" u.:JW

'..IJ!. ~ J!J.i t 4-J:.1~~ J..I~'-' ~ <S":"J~~I ~

~4 ~J~ ~ <S":"J"";'(Su...:.. r"' ~I ~~ ej~..I~

~e; (S~..I~ t-'"' jl ~\ ...IJ-;'.J.A~ ~.;5. )~ (S!"I..I

w.::.~t-'"'~4 ~~ IJ'""~ ~I ..I~ b..l~1 ~fi

...1"";' c.s:!~

~ b!"~ ":",,J.b l.ib..l.:!~0=' jl ~".L:. J~

J..Ib~J-! ~ b!"&.!I.~4 ~ ~JY.(SJ!...I~r;. jl b..l~1

(S~ ~ ~ ~)..I J!J.iU:...;.c-b- jl (SI~ J..I~ ~\"...

...1"";'c.s:!~'-' ~4 ~L,:;~ J b..lJ-!.$~~ J~ ..1)..1

(SLA~ U:...;.c",.b- ~I b..lJ. ~ ~ jl (S..I\~

.["]-[0] ~~",;; !"BP(S~..I~ ~J~\4 MLP

c".h jl U:...;.c~ ~ ~,J-O .:: 1b~ b..ll..lejUu

J.ou, ':'J~ ~I J..I~4 ~I..I <lk.li ~ I"J..I~J..I U:...;.

~!"..I ...IJ-!.J.A~(S..I~j~.~ 4 J1.I:..oJ ~ J1.1:..o

..I

A. ......

5(S\~..I J:.,JJ ~ (BP) U:...;.) .~.":'.I~ J:.j"...i ~

J..IJ:.j"...i (SfiJl P ..II~ ~ ~ ~~. ~J!. ~ ~ J..I!"

.: 1~ (SLAejjJ ":,,l...;:uI i.J.A ...w.41J'"" U"~..I

. ..I..I~ Jil~ ~j (SU:...;..:.k.:o..>-"t~ ~J".b.;>

I P'"
J(W)=- "" "" [t . -aM ]2

~ L.., .1;.1 S.I
P,SM ~I ;=1

,J IL . .~ ,;",: 1i ,uu a M ,J t.. :.i ...1I\.S..~ v ,...r- ~- ;..,r- .. S,I S.I""" J

)..I~ W ...w.4 ~ J:.j,J-Oi(S~I ~I S 4 ~L:u.o ~t,

~ .~4 ~ <S":"J~(SLA~'-' ..I1.J..LiSM,J~ (SLAejj,J

~ ,(S.)~ J:.,JJ ~ ~ ejj,J )..I.,H~ u-:'~..I J".t;.:...

J..IWerbos.h ",;;J4 ~ J' (S!>.a6,),J~ t":' .:,I~JfiJ'

Parker.b ji \ '\A" JL...J..I~. ~..I~ ~!"I \ '\VV'JL...

(S!.r.>.~ b..ll..l.u ji RumeIhart.h "';; ,'\ At JL... J..I,J

.~4 ~ 4...)-'>,J..IJ.ou, ~JfiJ1 ~1 ,J:.j"...i (SfiJl jA

<l:!'i jl ,,1.:. i~ ~ ~'-' (SLA<S":",J~,J,JI 4 >-"J..I

't,J..I 4 >-"J..I ...1"";'~ ":"~ <S":"J~ ~ 'i i~ (S..I,JJ,J

~,JJ 0=1.".;.~ IJ'""~ LAejj,J ,J b~ ":"~ ej~..I~

I,S"""W 4L...j Ci J:.j,J-Oi (S~I jA (SLH (S.)!J..$..:iJ~

bjl~1~ ~'-' ,J ":,,.,Jh.o(SLA~J~ ~ U:...;.(SLAJ~


