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Abstract: A dynamic niche-based self-organizing learning algorithm (DNSLA) was proposed in this paper. The
dynamic learning mechanism based on 0-1 coding method was carried out, and the individuals involved in this
algorithm were able to adapt to the dynamic environments through active learning, which was different from the
passive adaptive search strategy in traditional evolutionary algorithms. As a result of self-organizing learning and
friendly interaction with the environments, DNSLA was more robust to adapt to the dynamic problems, and it was
able to accurately detect the slight changes of the environments and track the extreme points in the solution domain.
A series of dynamic simulation tests for comparative experiments showed that, even in the turbulent environments,
DNSLA was still able to perform friendly interactive learning with the dynamic environments. DNSLA showed a
strong robustness in the comparative experiments, whose dynamic search capabilities were far superior to other
search methods.
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Fig.1 Test result of DBM
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RAEBLPH I, B 1 o] DUE W & N AR RN AN — B8 T BT 35 W R i 2 3B AL ot — & re 48
RPN A R AR 3X 3R B SR 3 5 o (1048 2R S A S e 08 B0 4 b 5 PR BT IR AT A AT L, AT DR R B 4 R T AT
i, Bl AR 1) B AL 2R B 4 1) 43 3 3 Y M4 28 HAR 3
3.2 BT L 88 (time-varying knapsack problem, & #R TVKP)

321 JE X

0-1 54 I gl m] LA D - DA 19— SO 2 1 2L P i A e s 00 S8 {8, 4 PR 3 R AR
P Ja T, AT A AN RS HH S R RO B AT R L AR AT T R K R B K AR SO X 3 0-1 I AR
A ) L, R X T v RGBT T A AN YRGB B A K /I S B A I TR 22 1 3
A 1 A B B A AR, LA LK 3 B DL A SURS T A SC T EEE SR 3 R o0, B 0 1A 2R 0o i e /R AR
WS A SL R EEH AT 100 MAFFRIZIZS 0-1 15 0 in) i, 15 AR BCA B I A A0 70 PRI DL — R AE YA B
{2 1A A2 2 AR A DA RS 2 1) 22 4. 2 3 A B AE 22 N 2 T A2 A I 19 A ORI =4 — MR R
40,1 WA BCA BRI /MR IL T IR 10 50 S A S 56 A ) R (R R 1.

Table 1 Date used for TVKP
1 AT AT O

1D 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Weight | 82 91 13 92 64 10 28 55 96 97 16 98 96 49 81 15 43
Cost 41 199 78 133 42 151 66 164 173 188 113 21 58 229 39 207 135
1D 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
Weight | 92 80 96 66 4 85 94 68 76 75 40 66 18 71 4 28 5
Cost 250 20 111 27 241 2 194 205 218 22 100 65 201 108 228 46 66
1D 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51
Weight | 10 83 70 32 96 4 44 39 7 80 19 49 45 65 71 76 28
Cost 37 35 218 145 138 37 214 156 88 129 101 19 60 31 46 60 105
1D 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68
Weight | 68 66 17 12 50 96 35 59 23 76 26 51 70 90 96 55 14
Cost 13 226 237 123 123 85 226 93 28 196 98 61 101 25 33 236 240
1D 69 70 71 72 43 74 75 76 77 78 79 80 81 82 83 84 85
Weight | 15 26 85 26 82 25 93 35 20 26 62 48 36 84 59 55 92
Cost 144 15 59 89 206 4 11 43 163 183 162 113 137 75 187 48 172
1D 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 - -
Weight | 29 76 76 39 57 8 6 54 78 94 13 57 47 2 34 - -
Cost 46 93 157 196 21 233 194 122 109 112 77 128 128 205 199 — —
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322 SEWmEERE T

3 P ETVEER A IB AT I 50 A, T e B A B R A — IR AR Ak, T & 3 BTV AN R % R A T IR
RE T LU 0. el 2 vl (38 1 8 fh 2 2 D G B B (B 0 i RO B J5 2 B A, AT DU HE U S B A AR AN
) PR 508 2 1A 9 9% ) ,NDSLA 18 2 14 i B & KRR T SGA Rl PDGAURE PKGA 7E 2 50 QR 2 31 1 /i Lk
NDSLA 247, W& 2(b)Fr7n {2 NDSLA 753X — i 45 g, A R i) de 2R LT PKGANE 2 Hhaf LLE
H NDSLA 7585405 3 J8 101 9 #1802 A T RO 5 3 1 48 2 Fi o JC 4 2R 4 RO T 4L 09, Bl /e 50 AR &3 T
AR B AUE.SGA TEIRE R R 25 AE A R A N 56 A 4k TH5 RIR S R A TR AT A 3 = T LU
L PKGA (EAEE R AR 2 Ja BT T — e B E E 08 R AR B RAAE ez NE 2 bl blE
tH NDSLA (185 KU 0 2 JEAE AN IR AR 1 [ 399 A 38 2 FR A 2 s 06 AT 48 2R 11, 91 L BEWS AR b 3k 2135 3R 1% 4%
(N A=y

12.2i- 1257

— | 2.0}

= 12.0i E s

2 11.8} 2 |

£ - £

% 16 i 3

E £ 105

> 11.4; > 10'0;:/_;_:

-1 112 'l_____ J 9543

11.0-—— " " R . AL . R R i 90" " N " L 1
0 100 200 300 0 100 200 300 0 50 100 150 200 250
Run time Run time Run time

——DNSLA ——DNSLA ——DNSLA
—-—--PDKA —-—--PDKA ——-PDKA
—==SGA —=—=SGA —=—=SGA
(a) [500,800] (b) [300,1000] (c) [100,300,500,800,1000]

Fig.2 Test result of TVKP
B2 %F TVKP ) 81k 45 1
3.3 #Ehi& | LK 18] B (dynamic function optimization, & #RDFO)
331 e X
ARSI SIS AR 2) S X FE R I IR o0 LA AR &y Bl R A AR A X B LA R R IR S b 2 k2
I, HoE UL I R /INFR BE SR SR AL T IR B 40235 14 5 B IR AE 43 ) DA H AR 5 7R £50 A1£100 2 [A] LA & £100 Fi
+500 A5 AL I UL, AR Ji5 T3 H AR e 7E 45,450,£100,4500,+1000 3% 5 Nt 2 8 AR AL I o 0 T 5 T 3 AN B
5,788 150 B AN AR (H SR FH B A AR (1) 7 U AT A T A2 AN 11 35 R R A X R AR AR AL
Table 2 Testbed functions
F 2 WAARREL

Function Xi
2
F1 min f(x) = Z[—xi sin( | %; I)} Xi to be determined
i=1

F2 min f (x) = 22;[100(xi+1 -x)?+(1-%)"] xie[-2.048,2.048]

i=1

2
F3 min f (x) = > [x? —=10cos(2nx;) +10] xe[-5.12,5.12]
i=1
2 x? 2 X
min f(x)=)» ——— |cos| -+~ |+1 e[
F4 ) §4ooo H [\ﬁ] %i€[~600,600]

3.3.2 SLIEE R 50T
M 3 ] LU H,SGA 1 PDGA HIH R REMR AN ESUE, B4 B BUE Y B Rk ARtk 2 5 A BV R E

© PEBEBSAITT  hip:/ www. jos. org. cn



1746 Journal of Software #4373 Vol.22, No.8, August 2011

BT A R B DU AR, RV R R i A L A A8 B B A B2 T NDSLA (48 2R E ) 22945 2 1 (0 B 5542 4 2
Jrv, BE G XA H S8 28 5 1) AT B0 Ky THI () 8, AT PR 28 B AR A R AL /. AT NDSLA (13 [ J5E
L AE AR RV B A A AR A A — 28NS B S o n] U X — i, IX R W] NDSLA (3% 3 45 R R8st
I HLRE W PR3 5 A7 (K). Xk BE AT 5 1R 76 R — N A T 46 AN A NDSLA it RE T 3 14 2R BI587 M0 558 o 1) 42 ) e L
{EL, B ISR IR BEAR AL IR 5 5 /I o], NDSLA % 21 1) S e 2 2 — 2.

100 ¢ | 07 [ . !
| 1
‘ 200 i
£ c i 1
S 00 | {
g | E 400 | :
< £ |
s | = -600 [ 5
| | -
e -800 =
100 200 300 0 100 200 300 0 50 100 150 200 250
Run time Run time Run time
——-SGA ——-SGA -—-SGA
—.—--PDKA —.—.--PDKA — —--PDKA
—— DNSLA —— DNSLA —— DNSLA
(a) [-50,+50], [-100,100] (b) [-100,100], [-500,500] (c) 45, £50, £100, +500, +£1000

Fig.3 Test result of F1
3 XFRR % FL R g R

4 BIRIZ SGA,PDGA 1 NDSLA 435l %) Rosenbrock E&i%. Rastrigin g6 H1 Griewank p& %7 #4385 4
ool S5 0y 0.9 I (RIE R 1 AL L2 S AR AT 5 I LG 0.9) 4% M e 1 LA S O [H 3 Fh By 8 2R 21 K38
T JE 0 B 1) 8 6T A 2 T S K (EL R T 288 /0N (1 5 SR A T R St U B 440 480 10 22 P s % R >4 R g TR
B 4 v )3T IV i 4 2 SRR B 0 3ok UK B2 i s IR R 3 BRI IR B IR E SE A ORISR T
Rosenbrock i £ AR 7E I 58 XN RA LA 2 RS UL H 4 JR B A s Ak T — AP MK I 42 1 i 15
2B Z R R VAR B A DU A Bl 4 2R ) 0T LU HE NDSLA 2R B0 25 3K T SGA Fl PDGA. 75 224t
B A 4 13X 3 AT EIH,SGA Fil PDGA AR & 480 JL KIS AT Ja $hidk Sk (R B 1) — IR AT 45 R, i
NDSLA (%l 5955 1 W4T 45 3\ Rastrigin B E0H Griewank 6 551404k 45 5 7 ] LLE H,SGA il
PDGA 78 855 45 Ak 5t B A3 kg Ji 2 0 55 00, FL 38 I 88 i 2 9 3540 A K Ik AR, TTT NDSLA 38 B 8 th &k i & 2B T
Bl ZA AR AR A X R B NDSLA hof FREE 17 10 Ak 4 BURK B RE % 5 PR B 0E AT AC 47 1T 3% BH (1928 ., AT B % 0L
THC R A 2R B BT A BT P B 1 A, R AR B B X 3R 2 4 AN RROLAK R BOH A A IR U, A AR I
PRIk K 8 50,80 A 25 AN EAEAL SR AR — AR 5 v LUR Y, F)RE 5 119 356 PR 3 98 X, 70 SR I XU 577
R (MATLAB7.6 BRI B4 24 71), SGA Fil PDGA M8 R R 2 N3 0.1, NDSLA 48 2R B #1iL )
TSI 12 A7, 9F BARE R E (B ] LU AR REAN A 948 2 3 ) s A 2 —30). 358 | NDSLA
FEUCHS e T4 22 1) 4 Joy e ARt I AN 158 2 5 A 2 vh 3 B0 UG RE T i B T e 4 B 5 DR .
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Run time Run time Run time
—-——SGA —-—-SGA ———SGA
——:-PDKA ——:-PDKA ——:-PDKA
—— DNSLA DNSLA DNSLA
(a) Function F2 (b) Function F3 (c) Function F4
(a) %L F2 (b) H%F3 (c) %t Fa

Fig.4 Test result of F2, F3 and F4
Bl 4 ek F2,F3 R F4 (F A 45 0

4 FERIRE

B0 A 48 (¥ 4 e kA SV T A B 3 () 45 R SRS T Tk N Bl 28 il SR A 1Y) g S R SCER
DNSLA SEHL T JET 0-1 2 h5 X 3 2522 2 WL RoRE b (0> 44 d 9 s 8 W 4% O 3022 21, S8l T B3RS AU A2

L N R A S A ) 3l AR BRI 1 L A8 7, e 8 IR AR ffy Ao 00 380 J) 3 B 355 1) AR A O R AW B AR R S
(18 B Pl e AR SCE R 3E T — R A S AL )

W12 SV A R 22 )35 R PR 58 T B f B B0 AR A M B PR 58 R AT RS T A O A L2 o R T AR i 0 45 PR 1V

12
1AE LA - 25T 3 ANBhAS IR ) R X b AT B0 S 2%

DNSLA U 5 F 34k AR Z T L1 ki, B A 32 80 2% 20 I B AR SR s AR T % Bt 1A it 3 38 1 11 13k 4k R AR HLX
b 2 Bl 2% > 0 S g N AR R S A AR A A, LS 643 B LA WU AR 1) A S S B S R ) A S
7

B 17 B 10, e S A S A A5 A B FE S AN 22 DR 0 S AT 1 21 2042 o0 0 SEARUR 3 A 4 9 475 T DA K 24 1)
LBV 2 I B AR B AR BN SRR BT IR AL ZA 5 2] 2 AT — DR IE K DR

BUB AR, BATT 1 AR S R e SRR R A0 (K SR S AN SR B A T G S S A T S B 97 ), X

B IR IR I
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