A Study on the Performance Improvement of GMDH Algorithm by Feedback
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ABSTRACT

The GMDH(Group Method of Data Handling) algorithm can be used to predict the complex nonlinear systems. The traditional GMDH
algorithm produces the prdicted output of the system model in the output layer through the input layer and the intermediate layers as the
prescribed process. The outputs of each layer are produced only by the outputs of the former layer. However, in the traditional GMDH
algorithm, though the optimal structure of each layer is derived, the overall structure may not be derived optimally. To overcome this problem,
GMDH prediction model which has the overall optimal structure is constructed by feeding back the error between the predicted output and the

real output. This can make the prediction more precise. The capability improvement of the proposed algorithm compared to the traditional
algorithm is verified through computer simulation.

HER=
GMDH ¢ &, Hld¥ AN2d & &8, v A7 AlEHol4
Key word

GMDH algorithm, nonlinear system, predicted output, feedback, computer simulation

» olyostn MAZEta) HEARE 02009 12 22

AAtgtz X2 2010, O1. 11



Fa ) YR FATGE =24 A48 AR

.M E

GMDH ¢ 38|52 %A, Ae), o8t A AF A7,
Aol Al2dl 5o Fofoljr B3N u)MEA S 3

gst7] Ad e ARSE: Qoh1,23) 23 % &8
GMDH[4]¢} -4 ¥ GMDH[5] 5 3¢ 93 3 A

AEIS AEZA o7 zdg a4 99t

AAAS e A5L 452 98 AAD 35
aungow o 7hx 2el o A @
£33, wol 27t Be S4e] Qo] A 23}

= d o Eol A @A7A Lo AL T

A% NAH2F, AA 2 53 2L AFA5 7|
%%ﬁ%%%%ﬂ%@ﬂﬂ?HL 2TH6,71. ©1 2
# o g 2% Aese

AdFoz A} A71HQ Sl = A A

28 il
7ol ®ol &8dtE Ao Ut 2 &4 F
(layen)ol H #8& & HlolH & AMH o2 F &3 &
Ags b b3 ¢udss 3t ZJAHE F
7kA717] 943 3 Hi—% 42 E A7 3= GMDH ¢ 1
T HolHY B 287 F AN 53
548 HolH o] & \’4%% A& A7 &
AP 3 oH8,9).

a3y GMDH ¢3dEL A7) FA(self
organization) 7] 5ol 93] F W& Fx/ ZAH A A
A ?}_%éﬂ e A S AL RE S HEE 95
S7H F AR HANH o2 = H A 9
YA 28 FE o e B =
44 ¥ GMDH &1 59 ¥ = 7|
1735 ol A ALS-3H= LMS(least mean
S AL} e AP AEE 2 H
A& FENANY S8 454

LA ME guEEol 71591 g
FREAS AT Fo 452 59 7

ot
1m

ot mE__“
ox J

rir A

N

12 g

Ry T mlo o
o

of Mot rr
o 2

2
S

o
A

],

_°,l'.

4

=
)
X o
r

[Eulg: )
e o

ofN Tt off mot
% [ o [0
;R ﬂ' ne
£ oox b

olr 2

; % ot it

I. Z=of| ofst GMDH Z12|E

GMDH ¢ 1 2] &2 t} & A (muiti-layer) 2] T2 7}
AW zh Ao 4 dole25E vy Wy 3

560

o) 23} ThHY)

y= A+ Bu+ Cv+ Du®+ B’ + Fuv

u= A+ Ba,+ Cr+ Drl+ B+ Prz,

v=A+ lﬂ?z,;# Z‘z,+bzf+i§z,2+ ;‘z‘,z,

[

a8l 1. W Male| 7=,
Fig. 1. Structure of variable propagation.
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Fig. 2. Approximate model using GMDH algorithm.
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Fig. 3. Stopping method of GMDH algorithm.
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Fig. 4. Power demand long term forecasting of
conventional GMDH  algorithm.
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Fig. 5. Power demand long term forecasting of
GMDH algorithm by feedback.
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Fig. 6. Power demand short term forecasting of
conventional GMDH algorithm.
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GMDH algorithm by feedback.
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