
GMDHANN

GMDH

GMDH

ANN

GHMD

kouroshqaderi@uk.ac.ir

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

GMDH

Arch
ive

 of
 SID

GMDH

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

GMDH

Arch
ive

 of
 SID

GMDH

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

www.SID.ir



FFNN

GMDH

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

www.SID.ir



GMDH

GMDH

GMDH

GMDH

GMDH

GMDH

GMDH

MATLAB

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SIDGMDH

Arch
ive

 of
 SIDGMDH

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

G

Arch
ive

 of
 SID

GMDH

Arch
ive

 of
 SID

MDH

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

www.SID.ir



GMDH

GMDH

mxxxX ,..., 21

maaaaA ,...,,, 210

GMDH

GMDH

215
2
24

2
1322110 xxwxwxwxwxwwY

N-Adaline

GMDH

2
12/)1( mLormm

N

t

N

t

yty

yty
R

1

2

1

2

2

ˆˆ

m

1i

m

1i

m

1j

m

1i

m

1j

m

1k
kjiijkjiijkii0 ...xxxaxxaxaay

0w5w

0w

ŷ

ŷ

y

y

m

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

2

Arch
ive

 of
 SID

2
1

Arch
ive

 of
 SID

1 m

Arch
ive

 of
 SID

mL

Arch
ive

 of
 SID

Lor

Arch
ive

 of
 SID

or

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

yArch
ive

 of
 SID

yt Arch
ive

 of
 SID

t

yArch
ive

 of
 SID

yt Arch
ive

 of
 SID

ty Arch
ive

 of
 SID

yy Arch
ive

 of
 SID

y

2Arch
ive

 of
 SID

2

1 Arch
ive

 of
 SID

1

2Arch
ive

 of
 SID

22Arch
ive

 of
 SID

2ˆArch
ive

 of
 SID

ˆˆ Arch
ive

 of
 SID

ˆ Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

m

Arch
ive

 of
 SID

m

1

Arch
ive

 of
 SID

1i

Arch
ive

 of
 SID

i
i

Arch
ive

 of
 SID

i0

Arch
ive

 of
 SID

0 x

Arch
ive

 of
 SID

xa

Arch
ive

 of
 SID

aa

Arch
ive

 of
 SID

ay

Arch
ive

 of
 SID

y

m

Arch
ive

 of
 SID

m

www.SID.ir



AGMDHBN-Adaline

GMDH

N

Xn = (xn1 ,xn2,...xnp)n= 1, 2, ..., N

P

n

yn

XW1N

6N16

X

XX T

 

NjNiNjNiNjNiN

jijiji

jijiji

xxwxwxwxwxww

xxwxwxwxwxww

xxwxwxwxwxww

5
2

4
2

3210

225
2
24

2
23222102

115
2
14

2
13121101

.

.













 

n


n

XW

     TTTT XXXWWXXX 1


 

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SIDA

Arch
ive

 of
 SIDA

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

GMDH

Arch
ive

 of
 SID

GMDH

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

X

Arch
ive

 of
 SID

X

Arch
ive

 of
 SID

W

Arch
ive

 of
 SID

W

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Nj

Arch
ive

 of
 SID

NjNi

Arch
ive

 of
 SID

NiNj

Arch
ive

 of
 SID

Nj x

Arch
ive

 of
 SID

xNjxNj

Arch
ive

 of
 SID

NjxNjx

Arch
ive

 of
 SID

xNixNi

Arch
ive

 of
 SID

NixNiw

Arch
ive

 of
 SID

w5

Arch
ive

 of
 SID

5w5w

Arch
ive

 of
 SID

w5w

Arch
ive

 of
 SID





Arch
ive

 of
 SID



www.SID.ir



W

X=

X=Y=

Y=UTM

R(ka)

R(dr)R(mo)

R(es)R(di)

Q(t)

GMDHANN

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

X=

Arch
ive

 of
 SID

X=

Arch
ive

 of
 SID

Y=

Arch
ive

 of
 SID

Y=

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

(dr)

Arch
ive

 of
 SID

(dr)

R

Arch
ive

 of
 SID

R(es)

Arch
ive

 of
 SID

(es)

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Q Arch
ive

 of
 SID

Q(t)Arch
ive

 of
 SID

(t)Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

www.SID.ir



GMDH

GMDH

Mackey-Glass

t
t

tt bx
x

ax
dt

dx
τ

τ
101

abArch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Mackey

Arch
ive

 of
 SID

Mackey-

Arch
ive

 of
 SID

-Glass

Arch
ive

 of
 SID

Glass

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

tArch
ive

 of
 SID

t
tArch

ive
 of

 SID

t

tArch
ive

 of
 SID

t bxArch
ive

 of
 SID

bx
x Arch

ive
 of

 SID

x
ax

Arch
ive

 of
 SID

ax

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

τArch
ive

 of
 SID

τ

τArch
ive

 of
 SID

τ
10Arch

ive
 of

 SID

101 Arch
ive

 of
 SID

1 Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

www.SID.ir



t

t+P

D

ttDt xxx ,,...,1

t+Px

D

P

4D6P

x(0)=

x(t)

t

Mackey-Glass

661218 :,,, ttttt xxxxx
t

.

17τ

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

(0)

Arch
ive

 of
 SID

(0)=

Arch
ive

 of
 SID

=

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

MackeyArch
ive

 of
 SID

Mackey-Arch
ive

 of
 SID

-GlassArch
ive

 of
 SID

GlassArch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

6Arch
ive

 of
 SID

6 ,Arch
ive

 of
 SID

,, Arch
ive

 of
 SID

, Arch
ive

 of
 SID

tArch
ive

 of
 SID

t xArch
ive

 of
 SID

xxArch
ive

 of
 SID

xArch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

www.SID.ir



MSRE

MSRECE

RB

n

i

i

Q
QQ

n
MSRE

1

2ˆ1

n

i

i

Q
QQabs

n
MPRE

1

ˆ100

n

i

n

i

QQ

QQ

1

2

1

2

2

ˆ
1R

n

i

i

Q
QQ

n
RB

1

ˆ1

niQQ̂

Q

MSREMPRE

RB

CE

MSRE

MPRE

RB

CE

Mackey-Glass

CEMSREMPRERB

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

i

Arch
ive

 of
 SID

i

i

Arch
ive

 of
 SID

i

Q

Arch
ive

 of
 SID

QiQi

Arch
ive

 of
 SID

iQi

Q

Arch
ive

 of
 SID

QQ

Arch
ive

 of
 SID

QiQi

Arch
ive

 of
 SID

iQi
ˆ

Arch
ive

 of
 SID

ˆ

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SIDn

Arch
ive

 of
 SIDn

i

Arch
ive

 of
 SIDi

i

Arch
ive

 of
 SIDi

Q

Arch
ive

 of
 SIDQQ

Arch
ive

 of
 SIDQQ

Arch
ive

 of
 SIDQ

Q

Arch
ive

 of
 SIDQQ

Arch
ive

 of
 SIDQ

1

Arch
ive

 of
 SID1

2

Arch
ive

 of
 SID2

2

Arch
ive

 of
 SID22

Arch
ive

 of
 SID2ˆ

Arch
ive

 of
 SIDˆ

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

n

Arch
ive

 of
 SID

n

i

Arch
ive

 of
 SID

i

i

Arch
ive

 of
 SID

i

Q

Arch
ive

 of
 SID

QiQi

Arch
ive

 of
 SID

iQi

Q

Arch
ive

 of
 SID

QQ

Arch
ive

 of
 SID
QiQi

Arch
ive

 of
 SID

iQi

n

Arch
ive

 of
 SID

n
RB

Arch
ive

 of
 SID

RB
1

Arch
ive

 of
 SID

1

ˆ

Arch
ive

 of
 SID

ˆ1

Arch
ive

 of
 SID

1

Arch
ive

 of
 SID

Q

Arch
ive

 of
 SID

Q̂

Arch
ive

 of
 SID

ˆ

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

www.SID.ir



Mackey-Glass

Mackey-Glass

۰.۳۵
۰.۴۵
۰.۵۵
۰.۶۵
۰.۷۵
۰.۸۵
۰.۹۵
۱.۰۵
۱.۱۵
۱.۲۵
۱.۳۵

۱ ۲۱ ۴۱ ۶۱ ۸۱ ۱۰
۱

۱۲
۱

۱۴
۱

۱۶
۱

۱۸
۱

۲۰
۱

۲۲
۱

۲۴
۱

۲۶
۱

۲۸
۱

۳۰
۱

۳۲
۱

۳۴
۱

۳۶
۱

۳۸
۱

۴۰
۱

۴۲
۱

۴۴
۱

۴۶
۱

۴۸
۱

۰.۴
۰.۵
۰.۶
۰.۷
۰.۸
۰.۹
۱

۱.۱
۱.۲
۱.۳
۱.۴

۱ ۲۱ ۴۱ ۶۱ ۸۱ ۱۰
۱

۱۲
۱

۱۴
۱

۱۶
۱

۱۸
۱

۲۰
۱

۲۲
۱

۲۴
۱

۲۶
۱

۲۸
۱

۳۰
۱

۳۲
۱

۳۴
۱

۳۶
۱

۳۸
۱

۴۰
۱

۴۲
۱

۴۴
۱

۴۶
۱

۴۸
۱

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

۳۴
۱

Arch
ive

 of
 SID

۳۴
۱

۳۶
۱

Arch
ive

 of
 SID

۳۶
۱

۳۸
۱

Arch
ive

 of
 SID

۳۸
۱

۴۰
۱

Arch
ive

 of
 SID

۴۰
۱

۴۲
۱

Arch
ive

 of
 SID

۴۲
۱

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

۰.۴

Arch
ive

 of
 SID

۰.۴

۱

Arch
ive

 of
 SID

۱ ۲۱

Arch
ive

 of
 SID

۲۱ ۴۱

Arch
ive

 of
 SID

۴۱ ۶۱

Arch
ive

 of
 SID

۶۱ ۸۱

Arch
ive

 of
 SID

۸۱ ۱۰
۱

Arch
ive

 of
 SID

۱۰
۱

Arch
ive

 of
 SID

www.SID.ir



GMDHANN
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XnX

SPSS

CCF

ACF

t

t-1t-5

t-1t-5

GMDH

Q(t) = f { R(ka), R(mo), R(di), R(dr),R(es), Q(t-1), Q(t-2) }

Q(t) = f { R(ka), R(mo), R(di),R(es), R(dr), Q(t-1) }

Q(t) = f { R(ka), R(mean dr,es,mo,di), Q(t-1), Q(t-2), Q(t-3) }

Q(t) = f { R(ka), R(es), R(di), R(dr), Q(t-1), Q(t-2), Q(t-3)}

Q(t) = f { R(mean es,mo,di), R(ka), R(dr), Q(t-1), Q(t-2), Q(t-3), Q(t-4) }

Q(t) = f {R(ka), R(dr), Q(t-1), Q(t-2), Q(t-3), Q(t-4), Q(t-5) }
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Rainfall Runoff Modeling using Group Method of Data Handling
(GMDH) and Artificial Neural Network (ANN) IN In Polrood Basin

Adel Pournemat Roudsari1, Kourosh Qaderi2 and Shahram Karimi-Googhari3

Abstract
Rainfall-runoff modeling is an essential process and very complicated phenomena

that is necessary for proper reservoir system operation and successful water resources
planning and management. There are different methods like conceptual and numerical
methods for modeling of this process. Theoretically, a system modeling required
explicit mathematical relationships between inputs and outputs variables. Developing
such explicit model is very difficult because of unknown relationship between variables
and substantial uncertainty of variables. In this case, Data driven methods which are
based on imprecise conditions and evolutionary algorithms have shown capabilities in
many nonlinear systems identification and control issues. One of these intelligent
methods is Group Method of Data Handling (GMDH). This method produce complex
model during the performance evaluation of input and output information sets
increasingly. So in this research we have developed a model based on GMDH for
rainfall-runoff modeling in Polrood basin located in North of Iran in Guilan province.
Results have evaluated using statistical criteria and compared with an artificial neural
network (ANN) model. Results have shown the high performance of two methods for
rainfall runoff modeling in dairy scales. Based on statistical criteria, experiment results
indicates that the GMDH model was powerful tool to model rainfall runoff time series
and can be applied successfully in complex hydrological modeling.

Keywords: Rainfall-Runoff modeling, Data Driven Method, GMDH, ANN, Polrood
basin
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