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Improved Crow Search Algorithm Based on Variable-Factor Weighted
Learning and Adjacent-Generations Dimension Crossover Strategy

ZHAO Shi-jie , GAO Lei-fu, YU Dong-mei, TU Jun

(Institute of Optimization and Decision , Liaoning Technical University , Fuxin ,Liaoning 123000, China )

Abstract: Considering that crow search algorithm (CSA) has low optimization accuracy and weak local-optimum es-
cape ability in optimizing high-dimensional problems, an improved crow search algorithm (ICSA) is proposed by coupling
the variable-factors’ weighted learning mechanism of multiple individuals ( Mi-VWL) and the adjacent-generations dimen-
sion crossover strategy of the best individual (Bi-ADC). In the proposed algorithm, the model parameters, i. e. awareness
probability and flight length, are firstly modified dynamically with increasing number of iterations. Meanwhile , the Mi-VWL
is introduced to guarantee that offspring individuals of crow population can inherit position information from the followed
crow and the best individual of the last generation simultaneously,which is advantageous to avoid the over-rapid population
intensification of single-individual learning and reduce the algorithm’ s risk on dropping into local optimum. Furthermore , Bi-
ADC is constructed and the priority replacement principle of larger absolute value difference of dimensions between two-gen-
erations is adopted to update position of the best individual, which is beneficial to retain the optimal dimension information
of historical best crows and enhance the local extreme escape ability of algorithms. Experimental results verify the influence
of modal parameters on CSA’ s performance, the effectiveness and differences of different-type weighted learning factor on
improving ICSA’ s capability and the superior optimization ability of the proposed algorithm , respectively.
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Algorithm; Improved Crow Search algorithm (ICSA)

Parameters: N — the number of crows in population ;

lax— the maximum number of iterations ;
Rmmf the crossover rate of variable dimention;
Apax (A nin ) — the maximum (minimum) value of A;
P, . (AP, ) — the maximum (minimum) value of AP;
ﬂmaX (f1,in) — the maximum (minimum) value of fI;
Output: X # — optima for minimum problems with d-dimention in [a,b].

L:Set N, La s Reross s Amax s Amin s AP max s AP iy sfl e s/l nin

2.//Initialize N initial solutions ( position of crows) randomly
3.x=1lb—-(lb-ub) xrand(N,d)

4.//Calculate fitness of initial crows population and save best position
Sufit, =f(x) X} = arg min(fit,)

6. //Initialize memory and fitness of crows population

7:m =x;fit, =fit,

8.t =1

9:Repeat

10://Update parameters AP fl, A iteratively

TLAP =7 (0 fl, =1 () 34, = (1) 5

12.//Choose randomly one of crows population to follow ( for example j )
13:Fori=1:N

14:  //Compare AP, with random number r; and generate next position of
i crow

15: Ifr;=AP,

16 ab =l xrand (1,d) x [A, xm' + (1 =A,) x X -

new

2]

17. Else

18: &b =1b— (Ib —ub) xrand(1,d)
19: End If

20: //Calculate fitness of current crows population

21 Sitger =/ )

22. //Check the feasibility of new positions and update memory of crows
23, Ifabit! ) b & LY Leed) Sub

new,ke {1,2, new/\E 1,2,

24, xh ! =x;;;1

25, I fit et <[ty

26 Sityi = fit gy smi =allr
27 End If

28: EndIf

29 .End For

30://Update the best solution of current iteration ¢

31X, =arg min(fit,, )

32.//Crossover variable dimention based on neighbouring two-
iteration bests

33.//Calculate and sort dimention absolute difference between solutions
34: Difyina = N Xia |- ‘Xk*,t I [ SpirsSiua 1 = sort (Dif,' de-
scend') ;

35: For Cha; =1:|d xR, |



37: Iffit/,e,nu <ﬁt ( X/,i— 1 )

38 X\ =termy .
39. End If

40. End For

41 t=1+1

42.Until t = ¢,
43 .Return X *
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