Vol.21 No.6
Dec. 2004

R EREREM
Control Theory & Applications

521 %5 6 3
2004 4F 12 H

TEHE. 1000 — 8152(2004)06 — 0989 - 04

— X BiEMNIEE DNA FitE&ER

HFah, W RN R, AfT, 28E
(1. B#EX¥ LB TRYS Eshib 0, B 200072; 2. 3BM K% B TR, W 2 450052;
3. & EmEBT R, B g 200032)

BE. 4T B8N E DNA(ARDNA)V SRIMEHAMESR - EH =it T IRIPERG IHFFE: B &R 78 5 5K #
H & I 10 ] DNA 5 r : REL E b5 450 ARDNA FEAR T 164 DNA HHE I EREKEMTFEREZ
(B89 5F & , i3 4 PR IS &) DNA SRS B TUE BRI . s B 1L 5 R SE 45015 B ARDNA St st 122 & 49 BUE 78
EREKRAR, B AR 2 RBEEE S .

@ BHIENEE DNA BRITE; HiS; F

hESES: TP0I XHERIRD: A

Adaptive range deoxyribonucleic acid soft computing model
HUANG Zi-yuan'*, SHI Li""*, FEI Min-rui', HU Chuan-ping'®>, WANG He-shou®
(1. School of Mechatronical Engineering & Automation, Shanghai University , Shanghai 200072, China;
2. School of Information Engineering , Zhengzhou University , Zhengzhou Henan 450052, China;
3.Shanghai Fire Research Institute, The Ministry of Public Security Shanghai 200032, China}

Abstract: A framework of an adaptive range deoxyribonucleci acid ( ARDNA) soft computing model was proposed.
ARDNA distributed design candidates according to the normal distribution of design variables in the present population. The
adaptive adjusting strategy for statistic characteristics of design variables, and ARDNA decoding method and its approximately
realized technology were given. ARDNA resolved the contradiction between the length of DNA string and computing precision.
Finally, it was applied to minimization of the multi-modal function. The simulation results demonstrate that it doesnot need the

prior knowledge for the range of design variables and it has the strong capability of searching globally.
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_ 1 5|5 (Introduction)
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2.1 #5#8(Coding)
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Fig. 1 DNA Coding

2.2 #5858 (Decoding)
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XEB P ONRHEIESSTE N, PR r AR
A%, TR

P
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Hr o(z) HIRHEIETS 16 FENLAS & 095 B e 3. 78
BRI NLE T2 T, ERE L oL, MR AU
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BT RILME, mFE & hWBEHE N A,
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Table 1 DNA decoding table
R )
T C A ¢

Ser(3) Tyr(4) Cys(5)
Ser(3) Tyr(4) Cys(5)
Ser(3) Stop{0) Stop(0)
Ser(3) Stop(0) Trp(6)
Pro(7) His(8) Arg(10)
Pro(7) His(8) Arg(10)
Pro(7) GIn(9) Arg(10}
Pro(7) GIn(9) Arg(10)

T
C
A
G
T
C
A
G
Thr(13) Asn(14) Ser(3) T
C
A
G
T
C
A
G

WA 3

B 1

Phe(1)
Phe(1)
Leu(2)
Leu(2)

Leu(2)
Leu(2)
Leu(2)
Leu(2)

Le(11)
De(11)
Met(12)
Met(12)

Val(16)
Val(16)
Val(16)
Val(16)

T r, MREELWAS TR K
P BRITEERK HELHETIREESH AR

Thr(13) Asn(14) Ser(3)
Thr(13) Lys(15) Arg(10)
Thr(13) Lys(15) Arg(10)

Ala(17) Asp(18) Gly(20)
Ala(17) Asp(18) Gly(20)
Ala(17) Glu(19) Gly(20)
Ala(17) Glu(19) Gly(20)
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H& P, R AR ICAREESOGERA (L, P,
P, FIRRHEIEAS YA N(0,1) FBES r, BT X R EG 7
B, HO0.5<r, < 1.8 r(0.5< ro < 1) TEARUEIES
GranRep, T LLE A R BN E (LR P,
BN, ARG ro BAZER, AYHCH r, My,
Hr<r<n. P, Al T e 2) B 3)
IELCRS, HAEA A8, 250 < ry < 0.5 8%, H4)
fE A - ro) I EHIHEECHL.

(P, = P,)+ (k- p(P) - p(P,))
P, = P, + - -
0 ' ki - p(P,) - p(P,)
(2)
(1-ky) - (P,2 - P,]) . p(P,l)
Pr" = Prl + ‘O(P,l) _ ‘O(P,z) (3)
Hep
f S S+ rp — Ty
kl= S+r2—r0’k2: S——+r2_rl’
1, P —P
2.3 ARDNA Eix 4 JMq(Strucmre of ARDNA algo-

rithm)

A) 51t DNA 1% (FhBE) R IELPrn) &R, DL &
H AR BT ER B H DNA B IR E Jf
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FHEARER T R (52 2R P B R AR 74
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—RIT BRI RS o Fo,.

B) R4 M R T R R R
W, 3R LA PFH R BT B B 45 45 DNA &
B .

C) #F#1E. Xf DNA & (FP ) MELLE ;. 38
SR L SR R, BRBRE RS R

BR[4].

D) u,o* BENAE. AT EBRITEES Y
BIFP G THRR A — B, PR M AR, AR —
W p Mo FETFBEE LA RIE5 AR, A AT
WMT Mo BIERN R, DI REREENEA
BHERE .
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f presem t J_( old
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f sampling + ] present

HMpresenm )
b

Fonew = }lpresenl + (4)

g = Gprf:s@nl+ :

(5)

g, ifo > a.,
Gnew = (6)

o., else.
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(Y NS N EURER 5
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Fig. 2 Flow chart of ARDNA
3 AL ( Application example )
HT W) ARDNA B4 B, A 04T THCF
{5 5, K FORT FH 31 2 #535 oR $( multi-modal function,
f&TFR MMF) S {0 & . B ffh el R A

e[mllof)lloo MMF Y\(:\: +5(1 —cosl{x; * 7)).
JZJZEjJ *ﬁﬂ‘]%*ﬁé*@ﬁﬁ[}fdhlﬁ]@ TESAN i e —

HEAE AL, ELeR B 2 LA 3.

HE 3 Al H, — g EZEEREE E4 RN
BHME—KNLRBINME x = 0. ARDNA B FEIE
TBECH AT ERPIESEMTESHR 2 = 30
fMo® =25, M = 50 R EENAE—KZTTR
R, R EZHEE 5 K, T ERBKE S
12 I FF e R XRS5 0.3, FEEXR
BERA 0.6, R AL E CHATFBEF BT A5 ]
B . A E T LLER, 45 1 DNA SRt B 1bas R,
Hgit B EWERE « I E S URREETS
%5 ARDNA 1M E, M — R RIM R izfTE 2 $
LA BEN AR ENEN T B BTN
IR BN W B (G2~ Blitist) B33 145 R LA 4,
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Fig. 3 Curve of multi-modal function
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Fig. 5 Evolution results of value of MMF

4 #512 (Conclusion)
ZFSCJ%&ﬁEgH@HX{EIEEI HiE MBI ARG AF]
DNA #1841, ARDNA i+ EETMER ZERE
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B P I, AR RIS K IR ST R K
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NA HERumpyd HEmERGE ), KA BN
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