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Hybrid chimp optimization algorithm with artificial preference weight and
its application
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Abstract: A hybrid chimp optimization algorithm (HChOA) with artificial preference weight is proposed to improve the
convergence speed, solution accuracy and local extreme escape ability of the chimp optimization algorithm. Firstly,
combined with the actual situation of the ChOA, a new nonlinear convergence factor is designed for balancing global
and local search capability. Secondly, the concept of “dissimilarity” and an artificial preference weight which can be
described as “tendency difference and repulsion similarity” are introduced into the chimp population to optimize
position update rule, enhance the population diversity at the end of iteration and accelerate the convergence speed of the
algorithm. Finally, an improved arithmetic optimization algorithm (IAOA) and mixing into ChOA are proposed, we
extract some chimp individuals to perform the IAOA optimization strategy to avoid group search stagnation and
premature convergence caused by leader falling into local optimum. Through the numerical comparison experiments of
8 benchmark functions in various dimensions and the solution of one engineering design problem, the comprehensive
analysis verifies that the HChOA has significant superiority, robusticity and the value of engineering application.
Keywords: chimp optimization algorithm; nonlinear convergence factor; artificial preference weight; arithmetic
optimization algorithm; engineering design optimization; dissimilarity
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RE I35 1 2850 SR, e R A PR B RV R L S AR
(SChOA. EChOA®', SLWChOAB!) 347 % Eb 51256, i
Bl BV 1) 6 SRS 351 B 18 A S SR, el T 000 e B0
WRAFAE 22 e, WS R 250408 F NaN 7. X B 25 R
2 frow. B3 2 W] AN, BUE pR e X T D o,
HChOA Re % Wi 8 22 3110 s AR A, 3P ook 2 Aok 2
TL#8 ChOA . SChOA F1EChOA; %t T f5 #1 f,; HChOA
BI04 7K P 5 L AR ChOA 44 P i 3, I B % 3k
e R E M. 2R X T fo M f, HChOA 5
SLWChOA £ B8 AH 24 35 Bk H1 J& 35 Pt H kS HE 31 3Kk 42
JRBACAE: 5T T f5 A1 fo, HChOA [ 3R fif A% F5£ A1 bb 3
A ChOA & FH BB 2, JLILAE f5 b B b iy
YA, DA 45 SRR W 3 Fh g 2H 5 T i K HChOA X
F 22 U R B B BRI AL PR R 7, 3 0R T R IR
TR A 2R R0 B RN R S R B R 2R, HLAE A B O
FEVEAG RE N [F) & et Bk A e 4 7).

2 ChOA REUAEEHIXTELZE R (30D)

-~ f1 fa f3 fa
H
T b2 P bR 2 FME tiE 2 M b2
ChOA 6.63e-06 1.36e-05 6.39e+01 1.06e+02 2.89¢+01 4.28e-02 1.80e-03 1.70e-03
SChOA 1.57e+03 5.68e+03 1.05e+03 2.25e+04 5.95e+05 1.00e+07 1.43e+00 5.77e+00
EChOA 1.22e-36 6.33e-36 4.31e-19 1.59¢-18 1.04e+01 8.21e-01 1.09¢-06 7.99¢-07
SLWChOA 0.00e+00 0.00e+00 NaN NaN 2.70e+01 3.17e-01 1.73e-05 1.21e-05
HChOA 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.84e+01 1.30e-01 1.03e-04 8.67e-05
. Is fe fr s
ik
T4l bRt 2 P bR T b T R
ChOA —5.71e+03 5.25e+01 1.47e+01 2.10e+01 3.18e-02 3.66e-02 4.79e-01 2.29e-01
SChOA —3.81e+03 1.80e+02 4.39e+01 7.77e+01 2.09e+01 8.30e+01 2.59e+06 3.31e+07
EChOA NaN NaN 1.41e-01 6.05e-01 3.10e-03 7.33e-03 7.45e-12 2.93e-12
SLWChOA NaN NaN 0.00e+00 0.00e+00 0.00e+00 0.00e+00 NaN NaN
HChOA —2.51e+04 4.65e+03 0.00e+00 0.00e+00 0.00e+00 0.00e+00 6.55e-06 8.84e-06
3.3 HChOA 5H bt BANE A T ELLIE PR AB A S B AR 22 B0 A pR B b RE AL S U
B ABCIS1, woOAl'®l, TLBO!'7I, BES!8I, ] HChOA 1) 3% 3 1 ik st %) b 5792, [R) B, B 6 3 &
MPAL, CSAPO FiI AOA 51k I 3 b 4k B 33047 15 B 2[R9 5K, 8 P BV SR ARG 38 A A R R FE 40 2K, T
FLS2E6 K wilcoxon BERIRG IS, kS H B IR Ey  HChOA 75 &5 v AR 1 2 6] 5 2% F5E 189 0 15 5K () 48 2% afe
R, ARV 4E B TS N R SEIe 45 3R W3 3, Horp “+ 7 0% i) R, AT 24 R ) SO0 RS E, B 2 B A I A
Gt pfE /N T 0.05. IREVL, 2R B HChOA J& 35 A B R0k A1 4 R ¥R 2R g

HIR 3 ] J: RN SR T A4S 38 4+ 20

S s T LS, e 4R T i A
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®3 SHMEBERLGRIIEL

i G = ABC WOA TLBO BES MPA CSA AOA HChOA
FEIME 5.49e-06% 1.66e-77* 5.72¢-101 3.09e-61* 4.12¢-30% 8.59e-09* 0.00e+00 0.00e+00

v kg% 50406 5.55e-77 1.82e-100 1.67¢-60 5.82¢-30 3.65¢-08 0.00e+00 0.00e+00

SEYME 1.18e+02% 1.79e+02% 8.30e-45* 1.78e-27* 5.70e-14* 7.97e-01%* 0.00e-+00 0.00e+00

fr kg 5570401 3.75e+02 2.90e-44 9.26e-27 1.64e-13 2.48e+00 0.00e-+00 0.00e+00

SEME 8.67e+00 6.98e+00* 5.93e-01* 5.01e-01%* 1.76e+00*  6.76e+01*  6.68e+00*  8.49¢+00

fs ka2 1.86e+00 6.13e-01 5.06e-01 9.32¢-01 4.89¢-01 1.10e+02 3.56e-01 4.96e-01

10D THME 1.08e-02% 2.60e-03* 5.26e-04* 4.93e-04* 7.54e-04* 6.36e-01 6.24e-05* 1.12e-04
foo M2 4.60e-03 3.40e-04 2.85e-04 2.77e-04 4.34e-04 2.46e-01 5.06e-05 8.68e-05

SEYJE —2.88e+03 —3.31e+03*% —3.53e+03*  —2.94e+03  —3.55e+03  —2.89e+03*  —2.92e+03  —2.76e+03
fs PR ZE 1.64e+02 5.97e+02 2.17e+02 3.96e+02 1.69e+02 7.29e+02 3.17e+02 4.25e+02

M 2.69e+01% 1.45e+00 3.81e+00* 6.42e+00* 9.68e-12* 9.51e+00* 0.00e+00 0.00e+00
fo kpmeE 4766400 7.96e+00 1.87e+00 6.15e+00 5.30e-11 6.58e+00 0.00e+00 0.00e+00

EE S 4.07e-01% 1.23e-01* 6.20e-03* 6.83e-02* 4.84e-16* 3.05e-01* 1.46e-13* 0.00e+00

o ke 778e-02 2.26¢-01 1.40e-02 1.00e-01 2.5%-15 1.65¢-01 8.03e-13 0.00e+00
SEE S 2.49e-05* 1.02e-02% 9.32¢-31* 3.11e-02* 1.25e-11* 5.46e-01* 3.93e-02* 6.23¢-06

fs ke 3.65e05 1.56e-02 4.49¢-30 9.49¢-02 1.01e-11 7.59¢-01 6.06e-02 4.48¢-06
EME S 1.96e+01* 6.86e-73* 4.35¢-83* 2.13e-40* 4.77e-23* 1.59e+01* 2.71e-39* 0.00e+00

v ke 7.54e400 3.74e-72 9.73¢-83 6.60e-40 5.59¢-23 1.44e+01 1.48¢-38 0.00e+00
SEME S 3.45e+04%  4.48e+04* 1.15e-17* 8.29¢-07* 7.13e-05* 2.10e+03* 6.50e-03* 0.00e+00

2 fmmez 431e+03 1.47e+04 3.88e-17 3.43e-06 1.10e-04 1.07e+03 1.33e-02 0.00e+00
SEYE S 2.06e+05%  2.80e+01*  2.46e+01*  2.21e+01*  2.52e+01* 1.67e+03*  2.84e+01*  2.84e+01

fo bRMEZ 113e405 5.61e-01 4.83e-01 1.21e+00 4.67e-01 2.05e+03 3.10e-01 1.30e-01
30D FHIME 3.60e-01% 3.50e-03* 1.20e-03* 1.50e-03* 1.30e-03* 7.08e-01%* 7.67e-05 1.79e-04
foo RMEZ 114e-01 4.20e-03 4.39¢-04 1.30e-03 6.89e-04 2.51e-01 8.53e-05 8.14e-05

PYIE —4.90e+03*  —1.0le+04*  —7.73e+03  —5.36e+03* —8.81e+03* —7.05e+03* —5.21e+03* —1.03e+04
fs PRz 3.44e+02 1.65e+03 8.88e+02 6.89e+03 4.51e+02 2.13e+03 2.96e+02 1.27e+03

THME 2.33e+02% 5.68e-15 1.15e+01%* 3.91e+01* 0.00e+00 3.58e+01* 0.00e+00 0.00e+00

foo ki 177ex01 2.28e-14 7.56e+00 5.61e+01 0.00e-+00 8.70e+00 0.00e+00 0.00e+00
SEYME 1.21e+00%* 1.15¢-02% 1.61e-06 5.85¢-06 0.00e-+00 2.03e+00%* 1.26e-01* 0.00e+00

o kg2 127e-01 3.57e-02 8.87¢-06 3.20e-05 0.00e-+00 5.81e-01 8.51e-02 0.00e+00
EEME 1.93e+05% 1.82¢-02% 8.46e-08 1.04e-02% 1.54e-04* 8.48e+00* 5.50e-01%* 6.55¢-06

fs ki 2.07e+05 8.50e-03 4.12¢-07 3.16e-02 8.46e-04 3.58e+00 4.98¢-02 8.84¢-06
FIIME 8.08e+04* 1.01e-70% 3.96e-76* 2.50e-27* 1.44e-19% 5.40e+03* 2.49¢-02* 0.00e+00

fr k% 6.62e403 4.02¢-70 6.68¢-76 6.33e-27 1.27e-19 1.23e+03 9.63e-03 0.00e+00
ERIME 4.47e+05% 1.11e+06* 3.66e-07* 5.43e-01* 1.51e+01%  4.51e+04* 7.98e-01* 0.00e+00

fo kg 48ler04 3.57e+05 5.51e-07 1.33e+01 2.36e+01 1.50e+04 7.10e-01 0.00e+00
SEEME 3.75e+08%  9.81e+01*  9.64e+01*  9.63e+01*  9.71e+01*  5.79e+05*  9.88e+01*  9.80e+01

fs ke 5276407 1.84e-01 9.03¢-01 7.93¢-01 7.55¢-01 2.64¢+05 7.44e-02 5.47¢-02
100D SEME S 5.02e+02% 5.60e-03* 1.50e-03* 2.40e-03* 1.80e-03* 3.41e+00%* 7.79¢-05* 1.03e-04
fao ez 524e401 7.90e-03 4.56e-04 2.30e-03 9.99¢-04 8.33e-01 5.41e-05 8.67e-05

SEYIE S —9.18e+03*%  —2.49e+04*  —1.87e+04* —9.66e+03*  —2.45e+04 —2.07e+04* —1.00e+04* —2.51e+04
fs Bt 22 7.06e+02 5.43e+03 3.25e+03 1.68e+03 1.30e+03 6.03e+03 7.37e+02 4.65e+03

SEYIE S 1.25e+03* 0.00e+00 0.00e+00 2.18e+01* 0.00e+00 3.16e+02* 0.00e+00 0.00e+00
fo FRfEZE  4.29e+01 0.00e+00 0.00e+00 1.19e+02 0.00e+00 4.46e+01 0.00e+00 0.00e+00

FYIME 7.39e+02% 0.00e+00 0.00e+00 3.45e-06* 0.00e+00 1.34e+02% 6.07e+02* 0.00e+00
o ka2 621es01 0.00e+00 0.00e+00 1.89¢-05 0.00e+00 2.98e+01 1.50e+02 0.00e+00

SEYE S 1.24e+09% 4.67e-02%* 2.35e-02* 3.70e-03* 4.17e-02%* 2.79e+02%* 9.05e-01* 2.59¢-05

fs  biMEz 203e408  340e-02  7.40e-03  3.50e-03  8.50e-03  1.08e+03  250e-02 12504
3.4 HChOA KV S SIE  HrSE3h e i e SOVE RE. P 4 JE 7R T 30 IR S 56 ) ~F 1AL 8

AT AE 300 ZE A 2 [A] TR IE ER IR 5% 9 Bl RV Hi 2. T Bl bR K, HChOA i 38 5 2 ) HL7E
FFUGE G IRIB 0 B 0@ BB sk o LA fh 2k 2> S5 PR B A0 0T T 2 1 R £, HChOA i 3475 Ok
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El4 IMBEXRSHEI ML

4 BEREIMUNA

TSI A AR AT Il R 4w A A e BB AR
A ) RS i, B2 20 PRV B 235 ) R A e PR ok 2 AR A
KA B A AR L SRR IRHE, L35 br T2
7] R R U T AR B AR A A T2, R T
BRI AL TN 4 R A A U SR

JRBER T ) R AR 2 T ARS8 E LI
— AR /MA LR, 3 bR B EAGSS 58 1A 5 DU )
T AR B B B AR, 8 BE B A 2 WL SR (8. A
T8 IR A S SOk VR B D RE B P g, K HChOA
5 O 3R SR A B SR O R R ) R AT A
. R EEARAE T G S 58 (1 2 I, 3070 BV 1Y) S5
SR EBSRH S % SCRIFAER 4 AR

F 4 BEEAFEIEZSITOEACKREER

ik h ! t b [ (&)
GA 02489 6.1730 8.1789 0.2533 24331
PSO 02023 35442  9.0334 02061 1.7334
GWO 02056 34783 9.0368 0.2057 1.7262
WOA 02085 3.1925 87359 02201 1.7440
MVO 02054 34731 9.0445 02056 1.7264
ChOA 0.1979 33125 94050 0.2088 1.7762
CSA™! 0.1821 3.8570 10.000 0.2024 1.8799
AOA® 0.1945 25709 10.000 02018 1.7164
CPSO" 02023  3.5442 9.0482 0.2057 1.7280
HSSAHHO™ 02057 3.4705 9.0367 0.2057 1.7248
SChOA™ 02057 3.4705 9.0306 0.2056 1.7229
IChOA®! 02038 3.4713 9.0300 0.2060 1.7228
HChOA 0.1942 32807 9.0499 0.2059 1.6852

HH ¢ 4 1] 11 HChOA 1E AX 2 38 4+ 5532 Hh i 90 17
i, SR T BT A S AR IS R v 1) A AR R
B, 75 2 A XS BEAR A5 1T J7 8. pl bk, AT S48 1 £
J& 3t — B IIE T HChOA vk vl 4T HA & n S bl
1) R BAL SEZ I R 7 FH AR AL
5 4 ®

B B R AR A B SRR v 44 55 % R HAORT S B
TLRE ) R WS Shng . S JEAR . e RiiALRE A R S
SRR, 8 SRS R - f e T ORI SN TR
JEE (AN T Al 407 A5 %o SRR B AT B T B A TR A AL
AR, 554853 TE 20 %o ) FR AR AR AT AOA 1194 F- SR I,
IF) B 24y K038 AOA [1] 7 1 61 45 2% X [ fry e o, £ HH
T 52 AN R 7% R HR LSS 1 BT A A B 7 23 R A7 B A R, Y
£ AOA Hh F X (7] [ 2 ke 78 ) 36 1. BUA SL 0 245 Rk
i, HChOA B0 it 7t 8 i sUBVE BA I 2 Bk P4 A
e R e 4 TT R 1, e L TR IS i3
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