BHSRE

Control and Decision

ETEBSIRIFFHEEEH R ERETE

A, iR, K5

FIHIARSL:
SRIA, iR, KBS BT R A 2 RS ) e DR LA S AT, P S TR, 2021, 36(10): 2399-2408.

TEZRIR]IE View online: https://doi.org/10.13195/j.kzyjc.2020.0420

BT BRSO HAB S EE

Articles you may be interested in

S e XS SRR SR AR 73 A O K e 2k (8 9812 ) A
Hyper—heuristic cross—entropy algorithm for green distributed permutation flow—shop scheduling problem with fuzzy processing time

PRl 5. 2021, 36(6): 1387-1396  hitps:/doi.ore/10.13195/).kzyjc.2019.1681
BT IER BB PRI RS SRR i 22 FARZE Pl 25 [ 3] B [ R

State transition algorithm based on normal cloud model for solving multi—objective flexible job shop scheduling problem
Fthl 53k 2021, 36(5): 1181-1190  https:/doi.org/10.13195/j.kzyjc.2019.1233

ST ) AR e 4E 2 B BRI

Many—objective evolutionary algorithm based on vector angle decomposition

i 5. 2021, 36(3): 761-768  hitps://doi.org/10.13195/j.kzyjc.2019.0925
TPt 2 FARME AL 2 10 0 A 2R oo B g

Multi—objective optimization of energy and performance management in distributed data centers
bl 5. 2021, 36(1): 159-165  https://doi.org/10.13195/j.kzyjc.2019.0702

BTG R R I 2 i B A B

A clutter density estimation algorithm by optimized sparsity order

Pl 5 HK . 2020, 35(12): 2923-2930  hitps://doi.org/10.13195/j kzyjc.2019.0429


http://kzyjc.alljournals.cn
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0420
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1681
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1233
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0925
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0702
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0429

5 36% 5 104 = % 5 & K Vol.36 No.10
20214 10H Control and  Decision Oct. 2021

ETEBF I RFEERNHNZEANRENLITE

R, mERY, Gk B3
(1. AN T B 2R 2 e TAR Pt ,  FBJH 450046; 2. WL ARASEBRN L X8 TR R,
7R 8% 2710005 3. HEA LK 5 8 5486 TR %R, 1175 £ 221116)

T8 O EEHLAS RNV AR Ak, B TR 2 o A SR I [ A 3 AR T 7 v N R 2 kA
SRS, T I LS P OV A IE SR S SRR RL5 oR VRN AN AR IS AR A S AR, SR R R 2 R A
. ST BATIE RS 2 > 8 7 100 A SR ) e (B VA URE R, 00 A PP A A S A BT IR TP AT AP 38 B 8,
HBTH IR B RIS X, 9 K AR 2 DI, 3 P 2 M. BT LR SR mE, R I NSGA-TT i U s I 22 B
BT, BT, o A SRR I W) 53 4 B, 3 BR B0 W 42 VARG B2, e S IR = S i s il /. A i B R T = AT
S €8 ) 7L, 560 VIE BT VR IR A A
KR RS KR ERIENL RH; RBEHEE RS R L A T
FEDHES: TP273 XERFRERD: A
DOI: 10.13195/j.kzyjc.2020.0420 FR R (iR AR %) #RiRAS (OSID):
SIRg: A, mil s, ok B, BTl A% ) SRR B AN S BT B (3], $ ) 5 Uk, 2021,
36(10): 2399-2408.

Interactive evolutionary computation based on transfer learning grey
support vector regression

GUO Guang-song', GAO Hai-rong®', ZHANG Yong®

(1. School of Intelligent Engineering, Zhengzhou University of Aeronautics, Zhengzhou 450046, China; 2. Department
of Traffic Engineering, Shandong Transport Vocational College, Tai’an 271000, China; 3. School of Information and
Control Engineering, China University of Mining and Technology, Xuzhou 221116, China)

Abstract: This paper proposes a fitness prediction method based on transfer learning grey support vector regression
with the clustering evolution strategy aiming at machine perception evaluation and population evolution, which can
minimize knowledge model differences by sharing the user learning model of individual evaluation fitness and the part
of unevaluated individuals, and can forecast unevaluated individuals fitness. A selection and crossover operator based
on clustering individual average distance are proposed, which can expand offspring search area and enhance population
diversity. Based on above strategies, the interactive evolutionary computation applied to NSGA-II is proposed. Finally,
the analysis of the time complexity indicates that the proposed method can improve evaluation precision, and overcome
the local convergence problem. The method is applied to interior light toning optimization problem, and its outstanding
performance is experimentally demonstrated.

Keywords: transfer learning; grey support vector regression; interactive; clustering evolutional algorithm; NSGA-II
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computation base on grey support vector regression,
IEC-GSVR) A1 2 F JK 32 #F 1) &[5 V3 AL 15 0 &
i 122 B 5C 4 A 34 iF & (set-based  interactive
evolutionary computation with forecasting fitness by grey
support vector regression, SIEC-GSVR)!13 Ffi 4 5 &
AR LU S, e At R AR R AR ik
JoEE S YRR P 98 55 S5 7 TG A AP

K A Visual Basic 6.0 2, 73 il 2k T 4 F BT
AL R GE. 4B BE 1R PR SR B 2 A, 18 4%
AR R RN 2 IR IR SR L 5, M LBE N = 200,
XM AR W N pe = 054 pry, = 0.1, PP
MAMETIN, = 6,18 BAETE B 1~ 99 Z 7] [ 5 4L,
BOREWAET = 15 ACFREESH I h: ()
HO/N = 1,0 = 0.25;20(9) F1(10) ' A = 5; TG-SVR
E Tz S o = 0.06; X (13) EME parsvr =
0.2. BT & 5 ALK AN IR 7, 12

M1~ 10, 5T 4 R005 LA R 8 AL H
SIS — Kl 3 .

E3 AtXERE

63 IWERSHH

S T RE bR A IR 2y 2 AN TE B AT BT O
PWEOBCRATE R br 1 A B 8 g AR A0 i
(T H 1) AL 2 B s N8 (0,191,191), (0,255,127),
(255,170,255)) A4 H A 1 [ 2 g 403 (il H
2), BAIE i T VAR R A g SR A R AN AT
S5 T 2k

A [ AR A AT H i B B2 DR 26 A
PR B AR AE R A . ZER 10 PR iR
JAKE BR T, K FH BT 3 R S92 6T b 5 V27 e KA AR
AR IRFERS S8 4T 5% T H 1 858 — & J5, #E17 DL

FFEGAY:21:43:46
Bl 8

A m»mn 12
HELAN: 1038

]
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2 {7 MAE ((0,191,191), (0,255,127), (255,170,255))
Ak B b i e A ik, [ e A A U
H B2 MRS 20 Je it i 5 b5 148 & e 77, %01 H
B3R 10 4 FH AR R AR S A AN BRFERT, 2 3 A
FH BT #2 B AN LR BV & 12 47 5 0k, 2/ R 1t H
ST 300 AR A

TERE R AT, 73l it 2 AT H B R
BEAAREL . A FE I 0 5 A A 3 AR 34, ¢k
5, it g angR 1 . Geit 3R RE VT I AL
BH . FIERH IR ) 2, Forb s o Z R F 0y Sk
g% (binary success) 4t 11, 10 E1E R i Eeff
eff = i S Ngo.

T' & N,

Horp: T oRFEEAT 2 EEAREG N D 24T AR
FPEA I B AR B eff UK, FVR AU . 48

(15)

a5 AR 2 AT s,
TEERR A GE 77 TH, R 1 gEFe A J 17 8 Bk
vz AL, B

> (Flau®) — Faa (1)

J = . 16
N, - o (0) = fom@m@yz” 10
BN R BRI L BE S S 106 H

PMH, &5 Bk 3 Frow. FEARSC 7 ik, 1 P VRN S H
N, FIZH X TG-SVR 14 B2 M 1R K, SR A8 X ERHIE
BRI AT N, A (I RUEE, 45 R nk 4 For.

H 3 (13), Ge it 24T B A EE T % 5 2 K
Frr BHUEIT R Z W E R 4 FR. 8T o RS
R, Rt & — AP M R TR
P2, W 5 FroR. R — AR AR B O A )
AN N D, WEHEY: S5 Rf#E B ND /N, Geit 45
WK 6 iR,

* 1 BRAENAR R R RS N AR

- . TiH 1 WiH 2
Ei=tan Hk
¥iE % t R IG ¥IE % L
AR 9.45 3.18 10.64 431
0.0357 0.0238
IEC-GSVR 10.16 3.64 11.54 458
HEALARE A 9.45 3.18 10.64 431
HEALAE 0.0168 0.0095
IEC-SVR 12.49 472 13.08 5.49
ARSI 9.45 3.18 10.64 431
0.0223 0.0179
SIEC-GSVR 10.08 3.79 11.36 445
AL 416" 2.75 5728” 2.39
0.0347 0.0135
IEC-GSVR 532" 3.07 612" 2.56
CALEEI ARICH R 416” 275 5728” 239
DRALFERS 0.0208 0.0073
IEC-SVR 6'45” 3.52 646" 3.94
ASCEL: 416" 2.75 5728” 2.39
0.0363 0.0165
SIEC-GSVR 5°18” 2.98 5°44” 2.46
AR 88.58 10.37 83.94 11.39
0.0329 0.0384
IEC-GSVR 85.66 17.32 80.35 23.75
AR RS AR 88.58 10.37 83.94 11.39
RO 0.0175 0.0276
IEC-SVR 80.43 18.65 78.61 19.28
AL 88.58 10.37 83.94 11.39
0.0254 0.0163
SIEC-GSVR 86.41 16.39 81.53 20.73
FT2 EAMAEHE. EXENAMKINE
‘ TiH 1 TiH 2
Hik
TN B E  BEA M eff/ % HIIFE /%  FAVLEMT S BT eff/%  RIIE /%
PN RS 41.36 36.25 88.63 4 32.78 82.45
SIEC-GSVR 38.55 30.61 80.26 3 30.84 80.19
IEC-GSVR 35.62 27.12 77.35 3 25.84 75.36
IEC-SVR 34.82 18.67 75.28 2 17.59 70.62
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2406 # % 5 x K %36%
=3I BEEZHM
WH 1-J 14 WH2-J14
il
ALEH SIEC-GSVR  IEC-GSVR IEC-SVR AL SIEC-GSVR IE-GSVR IEC-SVR
1 2.0427e-003  3.5143¢-003  5.1897¢-003  5.6517¢-003  3.1754e-003  4.7853¢-003  5.4203¢-003  7.1823e-003
2 3.1520e-003  3.2146e-003  4.3509¢-002  6.6197¢-003  2.9627e-003  2.7453e-003  2.9729e-003  3.1537e-002
3 1.1707e-003  1.2651e-003  3.9986¢-003  3.3703e-003  3.1102¢-003  3.5102¢-003  3.9215e-003  5.3892e-003
4 2.2843e-003  3.1735¢-003  3.0783e-003  3.5388¢-002  1.7628e-003  2.0525¢-003  2.1460e-003  3.460 6e-003
5 1.5453e-003  1.6582¢-003  4.8134e-003  6.5201e-003  3.0892e-003  3.6142e-003  3.7389¢-003  6.549 5¢-003
6 5.6792e-003  6.2584¢-003  6.9400e-002  8.4809¢-003  4.3862e-004  4.9271e-003  5.1013¢-003  8.293 7¢-003
7 2.1911e-003  2.5062¢-003  2.7941e-002  2.3349e-002  2.5816e-003  2.8149e-003  3.4569e-003  3.867 4e-002
8 1.0817e-003  1.1352e-003  2.3740e-003  5.0303e-002  2.3654e-003  3.8549¢-003  4.4186e-003  5.1508e-003
9 3.8925e-003  4.1492¢-003  5.8174e-002  8.9253c-003  3.6524e-003  4.5246¢-003  4.1452¢-003  6.6122¢-003
10 1.3084e-004  2.0643¢-003  2.2245¢-003  2.7815¢-004  1.7675e-003  1.9657¢-003  2.1908¢-003  3.354 1e-003
0.022 — — 0.047 — —
LR 0.032 — 0.019 —
0.040 0.046
FTd4 NN ARLEERZ RSN 20 ——
o 15
N. Ao WiH1-JE  WH2-JH Rk &«
L}é
(5,0.06) 2.4815e-003  2.2383e-003 ‘f 10 ¢
6  (4,006) 3.5309e-003  3.6342e-003 Kosl
B
(3,0.06) 4.5156e-003  4.1947¢-003 = -~
0 1 1 1 1
(5,0.06)  4.4529¢-003  4.6529¢-003 1 4 7 10 13 16
ALK
5 (4,006) 5.1763e-003  5.7993¢-003  0.477 HEALCHL
(a) WHI1
(3,0.06) 5.8841e-003  6.164 1e-003 20
i =L IAIXJ;C GSj[;/R
(5,0.06)  6.8574e-003  6.4292¢-003 W os | \ ST
4 (4,006) 7.2851e-003  7.5483e-003 fii \ - )
AN
(3,0.06)  8.3092¢-003  8.6042e-003 < 10
<_
K5t
20 1 S
X 0 . . . .
= 1 4 7 10 13 16
st \ e
oK \ A2
1 \‘\
= (b) WiH2
2 10} Xk .
= --- IECGSVR 5 BENMMREE
5L . ——-SIEC-GSVR
b4 7 10 1316 TER LT M, vt H P IR R EE L. Rk
HEALAREL
o i R FIF BE P 6 R0 R TR, S P
R
= L=+/(N;/(T"-Ne) = 1)+ (N//N; = 1)2. (1)
Hy R
DS Hodr: N! O P AE — REHAT 55 VR 1 B S A A
- Ny NN N N Ny
g BH, N, NP AE— KT S5 SR I B AR VR
‘ .- IEC GSVR ¥ -
o IECSVR MRS H, T AR RIS AT &b AR %L A kR
S 10 13 16 FE A R L 7 s
ALK R 1~ RAFE 4 ~ B 7 X3 9256 45 R o b n R
(b) HH2 D) R AT,
B4 EBRFIZHEMENERRE HHEE 10T L, 2 A0 H A, BT H R i g A AR 2



R F AT ESF IR I ERER TR E Xt F 2407

#1080
1.0
X
= 09}
=
=
= 08] 7
2 g9t &7
50747
& 0.6y IEC-SVR
™ ——I-SIEC-(I]SVR ) )
0.3 4 7 10 13
AR
(a) TiH1
N
=
fand
Egg—
£
% g
i f IEC-SVR
™ / == SIEC-GSVR
0.4y 4 7 10 13
AL
(b) TiH2
B 6 FEH SHLmRELH)
1.0
0.8
R
&R 0.6
1
£ 04
% 0| B =
o|F =
RPN, S AT, S Y
© G5 N e 05 .68
(a) TiH1
1.0
- 0.8
R
Y 0.6 @
47
0.2
— .

(b) TiH2

E7 RPEKE

FAIC A HE B 38 /N T 55 L v, B A0 Ao oz A U s T
PG, ke 2 5 B3 (p < 0.05). RHFTIEH
T34 A] CAAE B/ ()4 A B AR 1R I () B 3R A5 o i A
LA AE. RITE 2 5350 H 10 b, B 72 A ARk
MARACFERT 357 T 5 3, et s M AE MR T 5
B XA R YA EE IR e AR A, [ 5E A Ak 48 R M
FERER, SFVEAE D B A AR e AR B 5 H AR A
ABLER 56 4% DT FE R A4k, A 7 AR R G 3R, B 1
HEAARE 5 BRI 18 .

2 0] DL, 2 AN I50H BB H SRR I A RIOH
AR Ih R H 2 m 1. BUE 1, frde Bk v

RS E T L5 vk TUE 2, B SRR SR
R 5E A VLR Al P i 2. 3X 3R W B 42 HE vt 48
e P44 2 B e

2) KfFRE 5.

2% 3 0] 0, BT 2t BRI J B3 /N T B s
TR R E R EE (p <0.05). XY th 5%
HA Bz A, & 5 EAR 0L Rk
FAA. SR FLE T B th Bk R TR S50 T-F
1 fr BV I 250 RS, 5 T P RPN S A& B AR
(A5 SR BE 20, A R e 1 I R AE T e

12 4 AT WL, BT 2 H B0 S 50N, R\ R
. N R, EWRE fi, T fe 122 7 2082 2 N b
I, £ I f, 22 50 23K, JAEAH N3G K, S0z v B
K. 2 N ARFEANR I, BT R 7 A /N R RE 248 f, A
fo O ZE 88K, T8 AR S K

FH Pl 4 0] DL, 76 E AL 2 i, 4 R 5 v AR R S T
Tt 22 35 AR U R U B, S i HE SRR 1) B (R A L& i
R 2 R Ik AL I, 7 AN T BB AR, T SR AR I
K FE B H . 2 NI H Hh, BT 4 950 SIEC-GSVR
(AR 37 3 0K, LAt 7 VAR TR B 397 4 0K, IX R B TEC-
SVR 5 IEC-GSVR 4= B T AL 8 /7 AH X 45 2. H ] 4
W] LAE H, KZNEE 5 A LLG, BRAR 2 5337 i %1 4h,
Frde th B E I R ZE A TR b s, R BTt th
T ) BE AR TR A FE fi% . SIEC-GSVR 1 SRR 7R o 7
REUB D H R T 1% Z2 0% KT IEC-GS VR, & R 78 T
KA LG, SIEC-GSVR Wi Si & in e, 18 7] i
b T R ZE B .

HT 15 7T AL, 4 B0 715 0 SR 2R AR B R v 22 8
BTN, 22 B R AR B B W AR 38 A) AR T R
BRI SRR 22 /N, R BT g th R (3R
AL R BE PR CRRE NP RS E AR5 5],
Ul T RS R, SR F 3T 2 AR A A A ) A
PRARALRE LL R, 7T LASRAS B8 22 (1) 2 RS N8, 3 m 1
AP ELIE

H BT 6 ] WL, 2 AR I H H 405 E I AR
e A L 48] 350 AS W 388 o, HL AR SC 592 s, R T GSVR
f) SIEC-GSVR M IEC-GSVR I = T IEC-SVR.

3) AT 51

HE P 7 ] D, 2 AN 300 H A B R A R Ok
H S B /N, BLRR R B /NF 0.5 TUHE 1L 4 87
IR R FESS) /T 0.5, 5 H 2 1 IEC-GSVR AT IEC-
SVR #4 Fi P ik 2R FE KT 0.5, 3% 2 BH [ 5 i A 4k 58
PSS A Ak, SIEC-GSVR 1k 2% 5 78 3 Fhoxt
bb 732 v AT, 3R BH 4 v S S R AN I R A v



2408 # % 5

xR %36%

A] DLSE G i SR AR 7 BB O . % S 36 40 H5 34T Mann-
Whitney U AEZH0kG 56, 45 B0 oR Fr e th Bk 5 X0 b
Tk EREE (p <0.05), X K U H FE TS
VR PR AR R R ARHE, A BT 1 98 55 A

gi BRTR, B S R R R SRIERE )
o, A PO, BB S T A AR, v DU RICKR
fift LR R FNIZ SRR AR A= e 4k i .
7 & #

B0 28 Ak A TH S ORI R B DA 5 A O 3k
A TR S0 1) 8, B2 HH R T % 5 ) RS KR m) & R )
WU IE S AR T 7 92 R0 5 S 1A SR s, g A R B ARE
5] NIE % 2% 2L 56 B RAE PR, 78 2AG T A
A AR At b R AT O BB TN R R, SR A T A
AT 1) R B 1R R R A SR S L SR R TR R AT
. B JE, 15 KT TR i) R 56 UE B B HH A e
AR AR, Wi P ST TR AT
2 21 B R T A2 B A AT RO N — P A
4 [ 8.
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