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[1] (Abedi et al., 2020) Job shop            x    MPMO-MA  

[2] 
(Ahmadizar & Hosseini, 

2011) 
Single machine x        

 

   
 x  

 
 

[3] 
(Ahmadizar & Hosseini, 

2012) 
Single machine    x     

 

   x   ACO  
[4] 

(Ahmadizar & Hosseini, 

2013) 
Single machine x        

 

   
 x    

[5] 
(Amirian & Sahraeian, 

2015) 
Flowshop        x  

   
  x   

[6] 
(Amirian & Sahraeian, 

2016) 
Flowshop         x    

   SA  
[7] (Araghi et al., 2014) Flexible Job Shop x           x    GVNSWAF  
[8] (Arigliano et al., 2017) Single machine    x      x    x    

[9] (Arık & Toksarı, 2018) Parallel machine       x   x     x   

[10] (Arık & Toksarı, 2021) Parallel machine x         x      GA  

[11] (Arik, 2021) Flowshop x         x     x TSPOP  
[12] (Azadeh et al., 2017) Single machine x         x      GA-TS  
[13] (Azizi et al., 2016) Flowshop  x           x   GA, SA 

 

[14] (Azizi & Hu, 2020) Flowshop  x            x    
[15] (Azzouz et al., 2020) Flexible Job Shop x         x      Bi-GTS  
[16] (Azzouz et al., 2020) Flowshop  x            x x   

[17] 
(Bachman & Janiak, 

2004) 
Single machine x        

 

   
 x    

[18] (Bai & Zhao, 2020) Single machine        x  x    x    

[19] (Bai et al., 2021) Flowshop x             x x DABC  
[20] (Bai et al., 2018) Flowshop x        

 
   x x x   

[21] (Bai et al., 2012) Single machine      x        x    

[22] (Bai et al., 2012) Single machine x         x    x    

[23] (Bai et al., 2020) Single machine x            x x x DE  
[24] (Behnamian, 2014) Hybrid flowshop x         x      HCCA  
[25] 

(Behnamian & Zandieh, 

2013) 
Hybrid flowshop x         

      HSA  

[26] (Bektur, 2021) Parallel machine x               NSGA-II  

[27] (Biskup, 1999) Single machine x             x    

[28] 
(Bozorgirad & 

Logendran, 2016) 
Hybrid flowshop x        

 

   x  x GA, SA, TS  
[29] (Ceylan, 2014) Single machine x         x    x    

[30] (Chang et al., 2008) Single machine x             x    

[31] (Chang et al., 2009) Single machine x          x   x    

[32] (Chen et al., 2020) 
Single machine - 

Parallel machine 
x             x    

[33] (Chen et al., 2006) Flowshop x             x  SA  
[34] (Chen et al., 2017) Flowshop x               PSO  
[35] (Cheng, 2013) Flowshop 

  x           x    

[36] (Cheng et al., 2007) Flowshop x             x    

[37] (Cheng et al., 2015) Single machine 
     x        x    

[38] (Cheng et al., 2018) Single machine x             x    

[39] (Cheng, 2012) Single machine 
    x 

        x  GA 
 

[40] (Cheng, et al., 2011) Single machine 
    x 

        x  SA  



Author and Year 
System  

configuration 

Learning effect 
Deteriorating 

effect 
Solution method 

P
o

si
ti

o
n

-B
as

ed
 L

ea
rn

in
g

 E
ff

ec
t 

T
ru

n
ca

te
d

 p
o

si
ti

o
n

-b
as

ed
 l

ea
rn

in
g

 e
ff

ec
t 

E
x

p
o

n
en

ti
al

 p
o

si
ti

o
n

-b
as

ed
 l

ea
rn

in
g

 e
ff

ec
t 

S
u

m
-o

f-
p

ro
ce

ss
in

g
-t

im
e 

b
as

ed
 l

ea
rn

in
g

 e
ff

ec
t 

T
ru

n
ca

te
d

 s
u

m
-o

f-
p

ro
ce

ss
in

g
-t

im
e 

b
as

ed
 

le
ar

n
in

g
 

E
x

p
o

n
en

ti
al

 l
ea

rn
in

g
 e

ff
ec

ts
 b

as
ed

 o
n

 S
u

m
-o

f-

p
ro

ce
ss

in
g

-t
im

e 

C
o

m
b

in
in

g
 p

o
si

ti
o

n
 a

n
d

 s
u

m
 o

f 
p

ro
ce

ss
in

g
 

ti
m

e-
b

as
ed

 l
ea

rn
in

g
 e

ff
ec

t 

D
eJ

o
n

g
’

s 
le

ar
n

in
g

 e
ff

ec
t 

O
th

er
 a

p
p

ro
ac

h
es

 

S
ta

rt
in

g
-t

im
e 

d
et

er
io

ra
ti

o
n

 e
ff

ec
t 

P
o

si
ti

o
n

-b
as

ed
 d

et
er

io
ra

ti
o

n
 e

ff
ec

t 

C
u

m
u

la
ti

v
e 

d
et

er
io

ra
ti

o
n

 e
ff

ec
t 

E
x

ac
t 

m
et

h
o

d
 

H
eu

ri
st

ic
 l

ea
d

in
g

 t
o

 o
p

ti
m

al
 s

o
lu

ti
o

n
s 

H
eu

ri
st

ic
s 

M
et

ah
eu

ri
st

ic
s 

O
th

er
 c

o
n

si
d

er
at

io
n

s 

[41] (Cheng et al., 2014) 
Single machine - 

Flowshop            x  x    

[42] (Cheng et al., 2010) Single machine 
   

x 
      x 

 
 x    

[43] (Cheng & Wang, 2000) Single machine x             x    

[44] (Cheng et al., 2008) 
Single machine - 

Flowshop 
x        

 x   
 x    

[45] (Cheng et al., 2013a) 
Single machine - 

Flowshop       x   
    x    

[46] (Cheng et al., 2009) Single machine    x          x    

[47] (Cheng et al., 2013) Single machine    x          x    

[48] (Cheng et al., 2014) Single machine         x     x    

[49] (Cheng et al., 2013) Flowshop  x            x  GA  

[50] (Cheng et al., 2011) Single machine x          x   x  SA  
[51] (Chung et al., 2019) Single machine           x    x   

[52] (Chung & Tong, 2011) Flowshop x             x x   

[53] (Chung & Tong, 2012) Flowshop x             x x   

 

[54] 
(Deliktaş ,2021) Single machine x               SSMMA  

[55] (Eren, 2013) Flowshop x            x  x   

[56] (Eren, 2009) Parallel machine         x    x  x   

[57] (Eren, 2009) Parallel machine x            x  x   

[58] (Eren, 2009) Single machine x          x  x     

[59] (Eren, 2009) Single machine x            x     

[60] (Eren & Güner, 2007) Single machine x            x  X   
[61] (Eren & Güner, 2007) Single machine x            x   TS, SA  

[62] (Eren & Güner, 2008) Flowshop x            x  x TS  

[63] (Eren & Güner, 2009) Parallel machine x            x     

[64] 
(Expósito-Izquierdo et 

al., 2019) 
Parallel machine         x       VNS x 

[65] (Fan et al., 2018) Single machine  x       
 x   

   VNS–

ASHLO 
 

[66] 
(Fazlollahtabar et al., 

2012) 
Parallel machine         x    x   GA  

[67] (Fichera et al., 2015) Flowshop         x    x   GHA  
[68] (Fichera et al., 2017) Flowshop         x    x   GA  
[69] (Fu et al., 2018) Flowshop x         x      FWA  
[70] (Fu et al., 2019) Flowshop x         x      ACRO  
[71] (Gao et al., 2018) Flowshop x             x    

[72] 

 
(Geng et al., 2019) Flowshop x        

 

   
 x    

[73] (Geyik & Elibal, 2017) Parallel machine         x      x   

[74] 
(Ghodratnama et al., 

2010) 
Single machine  

  x     
 

   x   SA  

[75] (Gordon et al., 2008) Single machine x          x x  x    

[76] (Hamta et al., 2014) Flowshop x         x   x   VNS-TS  

[77] (He et al., 2020) Parallel machine 
         x    x    

[78] (He et al., 2017) Single machine 
 

x        
    x    

[79] (He, 2016) Flowshop 
     x    

    x x   

[80] (He & Sun, 2015) Single machine x         x    x    

[81] (Hidri & Jemmali, 2020) Parallel machine        x       x   

[82] 
(Hosseini & Tavakkoli-

Moghaddam, 2013) 
Flowshop x        

 

   x   MOGA, 

MOST  
[83] (Hsu & Yang, 2014) Parallel machine x         x    x    

[84] (Hsu et al., 2011) Parallel machine x             x    

[85] (Huang et al., 2010) Single machine 
  x         x  x    

[86] (Huang & Wang, 2014) Single machine x             x    

[87] (Huang et al., 2020) Single machine          x    x    
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[88] (Huang, 2019) Single machine          x    x    

[89] (Huang et al., 2013) Single machine x         
  x  x    

[90] (Huang et al., 2014) Parallel machine x         x   
 x    

[91] (Huang et al., 2011) Single machine x         x    x    

[92] (Janiak & Rudek, 2010) Single machine 
          x 

 
 x  

 

 

[93] (Janiak et al., 2009) Single machine x         
    x x SA  

[94] (Janiak & Rudek, 2009) Single machine         x 
    x    

[95] (Jemmali & Hidri,  2021) Parallel machine        x      x x GA  

[96] (Ji, et al., 2021) Parallel machine        x      x    

[97] (Ji et al., 2015) Single machine x             x    

[98] (Ji et al., 2016) Parallel machine 
       x  x    x    

[99] (Ji et al., 2015) 
Single machine - 

Parallel machine        x  

   
 x    

[100] (Ji & Li, 2015) Single machine x        
 x    x    

[101] (Jiang et al., 2013) Single machine    x          x    

[102] (Jiang et al., 2017) Single machine    x          x    

[103] (Jiang et al., 2012) Single machine    x          x    
[104] (Jiang et al., 2021) Single machine     x         x x   

[105] (Jin & Ji, 2018) Single machine x         x    x    

[106] (Joo & Kim, 2015) Single machine            x    HGA  
[107] (Kong et al., 2020) Parallel machine x         x     x BRKGA-DE  

[108] 
(Koulamas & Kyparisis, 

2008) 
Single machine    x     

 

   
 x    

[109] (Kung & Shu, 2015) Single machine x         x    x    

[110] (Kuo, 2012) Single machine 
   x      

    x    

[111] (Kuo et al., 2012) Flowshop 
   x      

     x   

[112] (Kuo & Yang, 2011) Single machine x         x    x    

[113] (Kuo & Yang, 2006) Single machine    x          x    

[114] (Kuo & Yang, 2006) Single machine    x          x    

[115] (Kuo & Yang, 2006) Single machine    x          x    

[116] (Kuo & Yang, 2007a) Single machine    x          x    

[117] (Kuo & Yang, 2007b) Single machine x             x    

[118] (Lai et al., 2014) Flowshop 
    

x         x  SA  

[119] (Lai & Wu, 2015) 
Single machine - 

Parallel machine 
x 

              
GA, SA, 

ACO, PSO 
 

[120] (Lai & Lee, 2011) Single machine       x       x    

[121] (Lai & Lee, 2013) Single machine    x        x  x    

[122] (Lee et al., 2013) Parallel machine 
          x   x  

 
 

[123] (Lee & Yang, 2012) Parallel machine 
          x   x    

[124] (Lee, 2011) Single machine 
   x          x   

 

 

[125] (Lee, 2011) 
Single machine - 

Flowshop 
x             x    

[126] (Lee & Chung, 2013) Flowshop x             x x SA  

[127] (Lee & Lai, 2011) Single machine x           x  x    

[128] (Lee et al., 2015) Single machine x            
 x  GA  

[129] (Lee & Wu, 2009) 
Single machine - 

Flowshop       x      
 x    

[130] (Lee & Wu, 2009) Single machine x            
 x    

[131] (Lee et al., 2010) Single machine x            
 x x   
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[132] (Lee et al., 2009) Single machine x            
 x  GA  

[133] (Lee, 2014) Single machine 
   x      x   

 x    

[134] (Lee et al., 2012) Parallel machine x         
   

  x GA, PSO  

[135] (Lee & Wu, 2004) Flowshop x             x x   

[136] (Lee et al., 2004) Single machine x             x x   

[137] (Li & Hsu, 2012) Single machine x             x  GA  
[138] (Li & Hsu, 2013) Single machine x             x  SA  

[139] (Li et al., 2014) Single machine 
   x          x  GA  

[140] (Li et al., 2011) Flowshop 
 

x            x  SA  

[141] (Li et al., 2015) Single machine x 
            x    

[142] (Li, 2017) Single machine x 
               

x 

[143] (Li et al., 2014) Single machine 
   x          x    

[144] (Li et al., 2020) Parallel machine        x   x  x   SOLS  

[145] (Li & Wang, 2018) Single machine         
 x 

   x    

[146] (Li et al., 2018) Single machine x 
       

 
    x   

 

[147] (Li et al., 2013) Single machine     x         x    

[148] (Li et al., 2019) 
Single machine - 

Parallel machine            x  x    

[149] (Li et al., 2018b) 
Single machine - 

Flowshop    x     x     x x   

[150] (Liang et al., 2019) Flowshop    x          x x  

 
[151] (Liao et al., 2020) Parallel machine  x              LIMA-IRG  

[152] (Liao et al., 2017) Single machine x           x    GA  

[153] (Lin, & Chuang, 2015) Parallel machine     x        
  x SA, ACO  

[154] (Lin, 2020) Single machine  x            x    

[155] (Lin, 2018) Flowshop 
   x            CSA, IG  

[156] (Lin et al., 2017) Flowshop    x           x GA  
[157] (Lin, 2013) Parallel machine x            x x    

[158] (Lin, 2014) Parallel machine x            x x    

[159] (Liu et al., 2018) Parallel machine x             x x HDE  
[160] (Liu et al., 2019) Single machine          x    x x   

[161] (Liu et al., 2017) Single machine x 
        

    x    

[162] (Liu & Zhou, 2015) Single machine x 
        x    x    

[163] (Liu et al., 2018) Flowshop 
     x    

    x x   

[164] (Liu, 2013) Parallel machine x 
        

    x    

[165] (Liu et al., 2010) Single machine x 
        

    x    

[166] (Liu, 2020) Flowshop    x            SA  

[167] (Liu et al., 2018) Single machine 
   x      

    x  x  

[168] (Liu et al., 2015) Single machine 
   x      

    x    

[169] (Liu et al., 2020) 
Single machine - 

Parallel machine 
        x       CS-JADE  

[170] (Liu & Jiang, 2020) Single machine x             x x   
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[171] (Liu et al., 2020b) Single machine          x    x    

[172] (Liu & Feng, 2014) Flowshop x             x    

[173] (Liu et al., 2019) Single machine          x      MOPSO-LS  

[174] (Liu et al., 2017) Single machine x         
    x    

[175] (Liu & Xiong, 2021). Single machine x         x    x    

[176] (Low & Lin, 2011) Single machine       x       x    

[177] (Low & Lin, 2012) Single machine       x       x    

[178] (Low & Lin, 2013) 
Single machine - 

Flowshop    x     
 x   

 x    

[179] (Lu et al., 2015) Single machine       x   
    x    

[180] (Lu et al., 2015) Single machine       x   
    x x   

[181] (Lu et al., 2012) Single machine       x       x    

[182] (Lu et al., 2016) Parallel machine x         x    x    

[183] (Lu et al., 2014) Single machine x         
    x    

[184] (Lu & Wang, 2013) Single machine x           x  x    

[185] (Ma et al., 2014) Single machine      x        x x   

[186] (Mani et al., 2009) Single machine x             x    

[187] (Mani et al., 2011) Single machine x             x    

[188] 
(Marichelvam et al., 

2020) 
Hybrid flowshop         x       PSO  

[189] (Mazdeh et al., 2010) Parallel machine          x   x   TS  
[190] (Meghdari et al., 2015) Hybrid flowshop x            x     

[191] (Moghadam et al., 2015) Single machine         x       ICA-GA  

[192] (Mor et al., 2020) Flowshop x             x    
 

[193] 
(Mosheiov, 2001) Parallel machine x             x    

[194] 
(Mosheiov & Pruwer, 

2021) 

Single machine - 

Flowshop 
x         x     x   

[195] 
(Mosheiov & Shabtay, 

2013) 
Single machine x        

 

   
 x    

[196] 
(Mosheiov & Sidney, 

2005) 
Single machine x             x    

[197] (Mosheiov, 2001) 
Single machine - 

Parallel machine 
x             x x   

[198] 
(Mosheiov & Sidney, 

2003) 
Single machine x        

 

   
 x    

[199] (Mousavi et al., 2018) Hybrid Flowshop x               GA  
[200] (Mousavi et al., 2018) Hybrid Flowshop x            x   VNS-PA  
 

[201] 

(Mousavipour et al., 

2019) 
Job shop x            x   GWO, IWO  

[202] (Mustu & Eren, 2018) Single machine x             x x GA  
[203] (Muştu & Eren, 2018b) Flowshop x        

 

   x   GA, KA, 

GAKA  
[204] (Muştu & Eren, 2021) Single machine       x     x  x    

[205] (Najari et al., 2016) Flowshop    x       x  x   GA  
[206] (Niu et al., 2015) Single machine       x       x    

[207] (Niu et al., 2015) Single machine  x        x    x    

[208] (Nouri et al., 2019) Flowshop x        
 

   x   GA, SA, ICA, 

LCA  
[209] 

(Okołowski & 

Gawiejnowicz, 2010) 
Parallel machine        x  

   
 x x   

[210] (Oron, 2014) Single machine x         x    x    

[211] (Ostermeier, 2020) Flowshop         x   x     x 

[212] 
(Ouazene & Yalaoui, 

2018) 
Parallel machine         

 x   
 x x   

[213] 
(Pakzad-Moghaddam, 

2016) 
Parallel machine         x 

   x   LFEPSO  

[214] 
(Pakzad-Moghaddam et 

al., 2014) 
Single machine 

        
x 

   
x   ACO- based 

hybrid ICA–

GA  
[215] (Pan et al., 2014) Single machine         x      x GA  
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[216] 
(Pargar & Zandieh, 

2012) 
Hybrid flowshop x        

 

   x   WFA  
[217] (Pargar et al., 2018) Hybrid flowshop x        

 

   x   NSWFA, 

NRWFA 
 

[218] (Pei et al., 2018) Single machine x               GSA–TS  

[219] (Pei et al., 2017) Single machine x         x    x    

[220] (Pei et al., 2021) Parallel machine x         x      SC-VNS  

[221] (Pei et al., 2019) 
Single machine - 

Parallel machine 
x               VNS–GSA  

[222] (Peng et al., 2021) Flexible Job Shop        x        HDMICA  

[223] (Przybylski, 2018) Parallel machine         x     x    

[224] (Qian et al., 2020) Single machine      x        x x   

[225] (Qian & Steiner, 2013) Single machine       x       x    

[226] (Qian & Steiner, 2013) Single machine x             x    

[227] (Qian & Zhan, 2021) Single machine     x         x    

[228] (Qin et al., 2016) Flowshop x              x GA  
[229] 

(Roohnavazfar et al., 

2021) 
Single machine x                x 

[230] (Rostami et al., 2020) Single machine x          x   x  x  

[231] (Rostami et al., 2015) Parallel machine x         x   x x x   

[232] (Rudek & Rudek, 2013) Flowshop x          x    x TS, SA  

[233] (Rudek, 2012) Single machine x          x   x    

[234] (Rudek, 2012) Single machine 
   x          x x SA 

 

[235] (Rudek, 2013) Single machine x             x x SA  

[236] (Rudek, 2013) Flowshop x          x   x    

[237] (Rudek, 2014) Single machine 
   x          x    

[238] (Rudek, 2011) Flowshop         x     x x   

[239] (Rudek, 2017) Parallel machine    x        x  x    

[240] (Rudek, 2017) Single machine    x        x  x    

[241] (Rudek, 2021) Parallel machine         x      x SA, TS, PSO  

[242] 
(Rustogi & Strusevich, 

2014) 

Single machine - 

Parallel machine 
x        

 x   
 x    

[243] 
(Rustogi & Strusevich, 

2015) 
Single machine         

 x   
 x    

[244] 
(Saidi-Mehrabad & 

Bairamzadeh, 2018) 
Parallel machine         

 x   x   HGA  
[245] 

(Salama & Srinivas, 

2021) 
Single machine          x   x   SA  

[246] (Salehi Mir et al., 2020) Parallel machine x         x   x  x GA, ACO  
[247] (Santos & Arroyo, 2017) Parallel machine           x     IG  

[248] (Seidgar et al., 2015) Hybrid flowshop x            x x    

[249] (Sekkal & Belkaid, 2020) Parallel machine           x  x   MOSA  

[250] 
(Shahvari & Logendran, 

2018) 
Hybrid Flowshop x        

 

   x   PSO, TS  
[251] (Shen, 2019) Parallel machine x         x      GA  
[252] (Shen, 2020) Single machine x         x    x    
[253] (Shen & Wu, 2013) Single machine       x       x    

[254] (Shen et al., 2013) Single machine            x  x    

[255] (Shi & Wang, 2020) Flowshop x             x    

[256] (Shiau et al., 2015) Flowshop x             x  GA  
                    

[257] (Soleimani et al., 2020) Parallel machine       x   x   x   GA, CSO, 

IABC 
 

[258] 
(Soper & Strusevich, 

2020) 
Single machine         

 

 x x  x    
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[259] (Soroush, 2012) Single machine x            
 x    

[260] (Soroush, 2013) Single machine x            
 x    

[261] (Soroush, 2014) Single machine x            
 x   

 

[262] (Soroush, 2014) Single machine x            
 x    

[263] (Soroush, 2015) Single machine x            
 x x   

[264] (Soroush, 2016) Single machine x         x x 
 

 x    

[265] (Soroush & Amin, 2013) Single machine x         
   

  x   

[266] (Sun & Li, 2009) Single machine       x       x    

[267] (Sun et al., 2016) Single machine x         x    x    

[268] (Sun et al., 2013) Flowshop x             x    

[269] (Sun et al., 2013) Flowshop x             x x   

[270] (Sun, 2009) Single machine x         
  x  x    

[271] (Sun et al., 2020) Single machine 
       x  

   
 x   

 

[272] (Sun et al., 2021) Parallel machine        x      x    

[273] (Sun et al., 2020) Single machine x             x    

[274] (Sun et al., 2020) Flowshop       x        x SA  

[275] (Sun et al., 2019) Flowshop x             x    

[276] (Shokoufi et al., 2019) Parallel machine    x         x   HGA-PSO  
[277] 

(Taghavi-Fard et al., 

2011) 
Flowshop        x  

   
   NSGA-II, 

NRGA  
[278] (Tian et al., 2019) Flowshop x             x    
[279] (Tigane et al., 2019) Parallel machine          x      NSGA-II  

[280] (Toksar, 2011) Single machine x         x    x x   

[281] (Toksar et al., 2010) Single machine    x      x    x    

[282] (Toksari & Güner, 2009) Parallel machine x         x   x x    

[283] (Toksari, 2016) Single machine x         x    x    

[284] (Toksarı & Arık, 2017) Single machine x            x x    

[285] (Toksari & Güner, 2008) Parallel machine x         x   x     

[286] (Toksari & Güner, 2009) 
Single machine - 

Flowshop 
x        

 x   
 x    

[287] (Toksari et al., 2009) Single machine 
   x      x    x    

[288] (Toksari & Güner, 2010) Parallel machine    x      x    x    

[289] (Toksarı & Güner, 2010) Parallel machine x         x    x    

[290] 
(Vahedi Nouri et al., 

2013) 
Flowshop x        

 

   x  x  

 
[291] 

(Vahedi-Nouri et 

al.,2013) 
Flowshop x            x  x GA, SA  

[292] 
(Vahedi-Nouri et al., 

2014) 
Flowshop x        

 

   x  x SA  
[293] 

(Vahedi-Nouri., et al., 

2013) 
Single machine x        

 

   x   HFSA   
[294] (Wang et al., 2016) Parallel machine 

 
x            x x HDE, HGA  

[295] (Wang & Wang, 2014) Single machine 
      x       x    

[296] (Wang et al., 2019) Flowshop         x       DR-OPSO  
[297] (Wang et al., 2010) Single machine x 

            x    
[298] (Wang et al., 2019) Flowshop          x      MVO  
[299] (Wang, 2010) Single machine 

   x      x   x  x   
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[300] (Wang et al., 2020) Single machine       x       x  SA  
[301] (Wang & Guo, 2010) Single machine x 

        x    x    
[302] (Wang & Wang, 2013) 

Single machine - 

Flowshop       x   
    x    

[303] (Wang et al., 2021) Single machine          x    x    
[304] (Wang et al., 2009) Single machine x 

        x    x    
[305] (Wang & Li, 2011) Single machine 

      x   
    x    

[306] (Wang et al., 2019) Flowshop       x       x x   
[307] (Wang & Wang, 2013) Single machine x 

        
  x  x    

[308] (Wang et al., 2021) Single machine  x            x x   
[309] (Wang et al., 2010) Single machine 

     x 
   

   
 x    

[310] (Wang et al., 2010) Single machine 
     x 

   
   

 x    
[311] (Wang & Wang, 2011) Single machine x 

        x   
 x    

[315] (Wang & Wang, 2015) Single machine x 
        

   
 x    

[316] (Wang & Wang, 2010) Single machine x 
        

   
 x    

[317] (Wang & Wang, 2012) Single machine 
         x   

  x   
[318] (Wang & Wang, 2014) Single machine x 

        
   

 x    
[319] (Wang, et al., 2013) Single machine 

    x 
    

   
 x    

[320] (Wang, 2005) Flowshop x 
        

   
 x    

[321] (Wang, 2006) 
Single machine - 

Flowshop 
x 

        x   
 x    

[322] (Wang, 2009) Single machine 
   x 

     x   
 x    

[323] (Wang et al., 2008) Single machine 
   x 

     
   

 x x   
[324] (Wang & Wang, 2012) Flowshop 

  
x 

      
   

 x x   
[325] (Wang & Xia, 2005) Flowshop x 

        
   

 x    
[326] (Wang & Zhang, 2015) Flowshop 

      
x   

   
 x x   

[327] (Wang, 2020) Parallel machine x             x    
[328] (Wang, 2007) Single machine x 

        x   
 x    

[329] (Wang, 2008) Single machine 
   x 

     
   

 x    
[330] (Wang, 2008) Single machine 

   x 
     

   
 x    

[331] (Wang, 2009) Single machine x 
        x   

 x    
[332] (Wang et al., 2012) Flowshop x 

        x   
 x x   

[333] (Wang et al., 2009) Single machine x 
        x   

 x    
[334] (Wang et al., 2008) Flowshop x 

        x   
 x    

[335] (Wang & Liu, 2009) Flowshop x 
        x   

 x x   
[336] (Wang et al., 2010) Single machine x 

        
   

 x    
[337] (Wang et al., 2009) Single machine 

     
x 

   
   

 x    
[338] (Wang, et al., 2010) Single machine 

   x 
     

   
 x x   

[339] (Wang & Wang, 2011) Single machine 
     

x 
   

   
 x  
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[340] (Wang & Wang, 2014) Flowshop 
     

x 
   

   
  x 

  
[341] (Wang et al., 2009) Single machine x 

        
   

 x x   
[342] (Wang & Wang, 2011) Flowshop x 

        
   

  x   
[343] (Wang, et al., 2021) Single machine          x x   x x   
{344] (Wang et al., 2018) Flowshop x 

        
   

 x x MOMA  
[345] (Wang et al., 2009) Single machine 

   x 
     x   

 x    
[346] (Wang et al., 2011) Single machine 

   x 
     

   
 x    

[347] (Wang et al., 2015) Single machine x 
        

  x  x    
[348] (Wang et al., 2010) Single machine x 

        x   
 x x   

[349] (Wang, et al., 2021) Single machine x 
        

   
 x x TS  

[350] (Wang et al., 2010) Single machine x 
        

   
 x    

[351] (Wang et al., 2014) Single machine 
 

x        
   

 x    
[352] (Wang et al., 2013) Single machine x 

        x   
 x    

[353] (Wang & Wang, 2014) Parallel machine x 
        x   

 x    
[354] (Wang et al., 2013) Flowshop 

 
x        

   
  x   

[355] (Wang & Cheng, 2007) Single machine x         x    x    

[356] (Wang et al., 2017) Single machine 
   x      

    x x   

[357] (Wei, 2019) Single machine x   x       x x  x    

[358] (Wu et al., 2019) Flowshop          x    x  SA, CSA  

[359] (Wu et al., 2020) Flowshop x             x  
GA, SA, 

CSA, ABC 
 

[360] (Wu et al., 2011) Single machine 
   x      

   
 x  SA 

 

[361] (Wu et al., 2013) Single machine x         
   

 x x  
 

[362] (Wu et al., 2019) Parallel machine    x          x  
SA, 

ABC.PSO 
 

[363] (Wu et al., 2018) Flowshop 
   x      

   
  x SA  

[364] (Wu, et al., 2018) Flowshop x         
   

 x  SA 
 

[365] (Wu et al., 2012) Flowshop 
    

x     
   

 x  GA 
 

[366] (Wu et al., 2011) Single machine 
    

x     
   

 x    

[367] (Wu et al., 2016) Single machine x         
   

 x  GA, QDEA 
 

[368] (Wu et al., 2012) Single machine 
    

x     
   

 x    

[369] (Wu et al., 2020) Flowshop     x          x GA  

[370] (Wu et al., 2015) Single machine 
   x      

  
x  x    

[371] (Wu et al., 2016) Single machine 
      x   

  
x  x    

[372] (Wu et al., 2013) 
Single machine - 

Flowshop  
x        

   
  x   

[373] (Wu et al., 2011) Single machine 
   x      

   
 x  GA  

[374] (Wu et al., 2011) Single machine 
   x      

   
 x  SA  

[375] (Wu et al., 2011) Single machine x         
   

 x x  
 

[376] (Wu & Lee, 2007) Single machine x             x    

[377] (Wu & Lee, 2008) Single machine       x       x    
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[378] (Wu & Lee, 2009) 
Single machine - 

Flowshop       x  
 

   
 x    

[379] (Wu et al., 2007) Single machine x             x x SA  

[380] (Wu et al., 2007) Flowshop x             x x SA  

[381] (Wu & Liu, 2010) Single machine    x          x x   

[382] (Wu et al., 2018) Flexible Job Shop         x       GA-VNS  

[383] (Wu, 2013) Single machine    x      x    x  SA  

[384] (Wu, 2014) Single machine    x          x  SA  

[385] (Wu et al., 2015) Flowshop     
x         x  GA  

[386] 

 
(Wu et al., 2014) Single machine  x            x  GA  

[387] (Wu et al., 2017) Single machine    x 
         x  GA, SA  

[388] (Wu et al., 2019) Flexible Job shop          x x     MOHPIOSA  

[389] (Wu & Wang, 2016) Single machine     x         x    

[390] (Wu et al., 2011) Single machine x         x    x    

[391] (Wua et al., 2011) Flowshop     x         x  SA  
[392] 

(Xingong & Guangle, 

2010) 
Single machine x        

 x   
 x    

[393] (Xingong & Yong, 2015) Single machine    x          x    

[394] (Xingong et al., 2016) Single machine x         x    x    

[395] (Xu et al., 2016) Flowshop x         
     x GA 

 

[396] (Xu et al., 2014) Single machine 
         x     x   

[397] (Xu et al., 2008) Flowshop x             x    

[398] (Yan et al., 2019) Single machine      x    
    x  PSO 

 

 

[399] 
(Yan et al., 2009) Single machine x        

 x   
 x    

[400] (Yang et al., 2013) 
Single machine - 

Flowshop       x   
    x    

[401] (Yang & Kuo, 2009) Single machine 
      x   

    x   
 

[402] (Yang & Kuo, 2010) 
Single machine - 

Flowshop 
x         x    x    

[403] (Yang & Kuo, 2011) Single machine x         x    x    

[404] (Yang & Kuo, 2007) Single machine 
   x      

    x    

[405] (Yang & Kuo, 2009) Single machine x         x    x    

[406] (Yang et al., 2011) Single machine x         x    x    

[407] (Yang & Lu, 2019) 
Single machine - 

Parallel machine 
x             x    

[408] (Yang & Lu, 2021) 
Single machine - 

Parallel machine 
x             x    

[409] (Yang et al.,2013) Single machine x         
  x  x    

[410] (Yang, 2010) Single machine 
   x      

 
x   x    

[411] (Yang, 2011) Single machine x         x    x    

[412] (Yang, 2011b) Parallel machine 
         

 
x   x    

[413] (Yang, 2013) Parallel machine 
         x x   x    

[414] (Yang et al., 2010) Parallel machine x         
    x    

[415] (Yang et al., 2013) Single machine 
         

 
x   x    

[416] (Yang & Yang, 2011) Single machine 
      x   

    x    
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[418] (Yang & Yang, 2010) Single machine x   x      x 
   x    

[419] (Yang & Chand, 2008) Single machine         x     x x   

[420] (Yeh et al., 2014) Parallel machine x              x SA, GA  

[421] (Yin, 2018) Single machine x             x    

[422] (Yin et al., 2014) Single machine x         x    x    

[423] (Yin et al., 2010) Single machine x         
  x  x    

[424] (Yin & Wang, 2011) Single machine x             x    

[425] (Yin et al., 2013) Single machine x             x    

 

[426] 
(Yin et al., 2012) Single machine x         x    x    

[427] (Yin et al., 2014) Single machine x             x  MBO  

[428] (Yin & Xu, 2011) Single machine x         x    x    

[429] (Yin et al., 2012) Single machine x         
    x x   

[430] (Yin et al., 2010) Single machine 
      x   

    x    

[431] (Yin et al., 2010) Single machine 
      x   

    x    

[432] (Yin et al., 2013) Single machine 
        x 

    x    

[433] (Yin et al., 2009) 
Single machine - 

Flowshop       x  
 

   
 x    

[434] (Ying et al., 2017) Single machine       x       x    

[435] (Yu et al., 2013) 
Single machine - 

Flowshop       x  
 

   
 x    

[436] (Yue et al., 2016) Single machine       x         HPABC  

[437] (Yue & Wan, 2016) Single machine          x    x    

[438] (Zhang et al., 2011) Single machine x         x    x    

[439] (Zhang, 2020) 
Single machine - 

Flowshop       x   
    x x   

[440] (Zhang et al., 2011) Single machine 
  x       x    x    

[441] (Zhang et al., 2012) 
Single machine - 

Flowshop       x   
    x    

[442] (Zhang et al., 2017) Single machine 
         x    x    

[443] (Zhang et al., 2013a) Single machine 
        x 

    x    

[444] (Zhang et al., 2018) Single machine x         
 

x   x    

[445] (Zhang et al., 2018) Single machine 
        x 

    x    

[446] (Zhang & Yan, 2010) 
Single machine - 

Flowshop       x  
 

   
 x    

[447] (Zhang et al., 2013b) Single machine x             x    

[448] (Zhao, 2021) Flowshop x             x    

[449] (Zhao & Tang, 2011) Single machine x             x    

[450] (Zheng et al., 2019) Single machine    x         x x  TS  

[451] (Zhu et al., 2011) Single machine x         x    x    

[452] (Zhu et al., 2011) Single machine x             x    

[453] (Zhu et al., 2016) Single machine x             x    

[454] (Zou et al., 2020) Flowshop    x           x GA, CSA  

[455] (Tai, 2021) Single machine x                 

 
 

 

 



The following are the conventions used in this document for metaheuristic notation: 

 

Algorithm Genetic Variable Neighborhood Search with Affinity Function (GVNSWAF) 

Ant Colony Optimization (ACO) 

Artificial Bee Colony (ABC) 

Artificial-based-Molecule Chemical Reaction Optimization Algorithm (ACRO) 

Biased Random-Key Genetic and Differential Evolution (BRKGA-DE)  

Bi-level Evolutionary Algorithm (Bi-GTS) 

Cat Swarm Optimization (CSO)  

Cloud Theory-Based Simulated Annealing (CSA),  

Cuckoo Search Algorithm and Self-Adaptive Differential Evolution (CS-JADE) 

Discrete Artificial Bee Colony Algorithm (DABC) 

Dominance Rule and Opposition-Based Particle Swarm Optimization Algorithm (DR-OPSO)  

Fireworks Algorithm (FWA) 

Genetic Hybrid Algorithm (GHA) 

Genetic-Kangaroo Hybrid Algorithm (GAKA) 

Grey Wolf Optimizer (GWO)  

Hybrid Algorithm Genetic Algorithm and Variable Neighborhood Search (GA-VNS) 

Hybrid Colonial Competitive Algorithm (HCCA) 

Hybrid Differential Evolution Heuristic (HDE) 

Hybrid Discrete Multi-objective Imperial Competition Algorithm (HDMICA) 

Hybrid Firefly-Simulated Annealing Algorithm (HFSA) 

Hybrid Genetic Algorithm (HGA)  

Hybrid Genetic Algorithm-Tabu Search (GA-TS) 

Hybrid Gravitational Search Algorithm –Tabu Search Algorithm (GSA–TS)  

Hybrid Imperialistic Competitive Algorithm and Genetic Algorithm (ICA-GA) 

Hybrid of Genetic Algorithm and Particle Swarm Optimization (HGA-PSO)  

Hybrid Pareto Artificial Bee Colony Algorithm (HPABC) 

Hybrid Simulated Annealing Metaheuristic (HSA)  

Imperialist Competitive Algorithm (ICA) 

Imperialist Competitive Algorithm and Genetic Algorithm (ICA–GA) 

Interactive Artificial Bee Colony Algorithm (IABC) 

Invasive Weed Optimizer (IWO)  

Iterated Greedy Algorithm (IG) 

Kangaroo Algorithm (KA) 

League Champions Algorithms (LCA) 

Less-is-more-Based Iterative Reference Greedy Algorithm (LIMA-IRG) 

Lévy Fight Embedded Particle Swarm Optimization (LFEPSO) 

Marriage-in-honey-bees Optimization Algorithms (MBO) 

Multi-objective Genetic Algorithm (MOGA)  

Multi-objective Hybrid Pigeon-inspired Optimization and Simulated Annealing Algorithm  

(MOHPIOSA)  

Multi-objective Memetic Algorithm (MOMA) 

Multi-objective Memetic Algorithm (MPMO-MA)  

Multi-objective Particle Swarm Optimization Algorithm Enhanced by a Local Search 

(MOPSO-LS) 

Multi-objective Simulated Annealing (MOSA)  

Multi-verse Optimizer (MVO) 

Non-dominated Rank Genetic Algorithm (NRGA). 

Non-dominated Ranking Water Flow-Like Algorithms (NRWFA) 



Non-dominated Sorting Water Flow-Like Algorithms (NSWFA) 

Non-dominated Sorting-Based Multi-Objective Algorithm (NSGA-II) 

Population-based Tabu Search Algorithm (TSPOP) 

Quantum Differential Evolutionary Algorithm (QDEA)  

Simplified Swarm Optimization with Local Search (SSOLS). 

Society and Civilization Algorithm with Variable Neighborhood Search (SC-VNS) 

Steady-stage Multi-meme Memetic Algorithm (SSMMA) 

Tabu Search (TS) 

Tabu Search Within the Variable Neighborhood Search (VNS-TS) 

Variable Neighborhood Search (VNS) 

Variable Neighborhood Search and Adaptive Simplified Human Learning Optimization 

Algorithm (VNS- ASHLO)  

Variable Neighborhood Search Priori Approach (VNS-PA) 

Variable Neighborhood Search with Gravitational Search Algorithm (VNS - GSA) 

Water Flow-Like Algorithm (WFLA) 
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