Table S1: Travelling time required using the straight-line distances between each field’s centroid (unit: hours)
	Hour
	j0
	j1
	j2
	j3
	j4
	j5
	j6
	j7
	j8
	j9
	j10
	j11
	j12
	j13
	j14
	j15
	j16
	j17
	j18
	j19
	j20
	j21

	j0
	0.00
	0.02
	0.03
	0.13
	0.04
	0.08
	0.12
	0.07
	0.05
	0.13
	0.11
	0.07
	0.07
	0.13
	0.08
	0.08
	0.07
	0.03
	0.12
	0.12
	0.10
	0.12

	j1
	0.02
	0.00
	0.05
	0.15
	0.05
	0.11
	0.14
	0.09
	0.07
	0.15
	0.12
	0.08
	0.09
	0.15
	0.09
	0.10
	0.09
	0.02
	0.14
	0.13
	0.12
	0.14

	j2
	0.03
	0.05
	0.00
	0.11
	0.03
	0.06
	0.10
	0.04
	0.03
	0.12
	0.09
	0.05
	0.05
	0.10
	0.07
	0.05
	0.06
	0.05
	0.10
	0.10
	0.08
	0.09

	j3
	0.13
	0.15
	0.11
	0.00
	0.12
	0.05
	0.04
	0.07
	0.09
	0.09
	0.11
	0.11
	0.07
	0.02
	0.12
	0.08
	0.09
	0.15
	0.07
	0.10
	0.06
	0.04

	j4
	0.04
	0.05
	0.03
	0.12
	0.00
	0.07
	0.11
	0.05
	0.03
	0.14
	0.07
	0.03
	0.07
	0.11
	0.05
	0.05
	0.08
	0.07
	0.13
	0.13
	0.10
	0.09

	j5
	0.08
	0.11
	0.06
	0.05
	0.07
	0.00
	0.05
	0.02
	0.04
	0.09
	0.08
	0.06
	0.04
	0.05
	0.08
	0.04
	0.06
	0.10
	0.07
	0.09
	0.05
	0.04

	j6
	0.12
	0.14
	0.10
	0.04
	0.11
	0.05
	0.00
	0.06
	0.09
	0.06
	0.12
	0.11
	0.05
	0.02
	0.13
	0.09
	0.07
	0.13
	0.04
	0.07
	0.03
	0.07

	j7
	0.07
	0.09
	0.04
	0.07
	0.05
	0.02
	0.06
	0.00
	0.02
	0.10
	0.08
	0.05
	0.04
	0.07
	0.07
	0.04
	0.05
	0.09
	0.08
	0.09
	0.06
	0.06

	j8
	0.05
	0.07
	0.03
	0.09
	0.03
	0.04
	0.09
	0.02
	0.00
	0.12
	0.07
	0.03
	0.05
	0.09
	0.05
	0.03
	0.07
	0.08
	0.10
	0.11
	0.08
	0.07

	j9
	0.13
	0.15
	0.12
	0.09
	0.14
	0.09
	0.06
	0.10
	0.12
	0.00
	0.17
	0.15
	0.07
	0.08
	0.17
	0.13
	0.07
	0.14
	0.03
	0.03
	0.05
	0.12

	j10
	0.11
	0.12
	0.09
	0.11
	0.07
	0.08
	0.12
	0.08
	0.07
	0.17
	0.00
	0.04
	0.11
	0.11
	0.03
	0.04
	0.13
	0.13
	0.15
	0.17
	0.13
	0.07

	j11
	0.07
	0.08
	0.05
	0.11
	0.03
	0.06
	0.11
	0.05
	0.03
	0.15
	0.04
	0.00
	0.08
	0.11
	0.02
	0.03
	0.10
	0.09
	0.13
	0.14
	0.10
	0.08

	j12
	0.07
	0.09
	0.05
	0.07
	0.07
	0.04
	0.05
	0.04
	0.05
	0.07
	0.11
	0.08
	0.00
	0.06
	0.10
	0.07
	0.02
	0.08
	0.05
	0.06
	0.03
	0.08

	j13
	0.13
	0.15
	0.10
	0.02
	0.11
	0.05
	0.02
	0.07
	0.09
	0.08
	0.11
	0.11
	0.06
	0.00
	0.12
	0.08
	0.08
	0.14
	0.06
	0.09
	0.05
	0.05

	j14
	0.08
	0.09
	0.07
	0.12
	0.05
	0.08
	0.13
	0.07
	0.05
	0.17
	0.03
	0.02
	0.10
	0.12
	0.00
	0.04
	0.12
	0.11
	0.15
	0.16
	0.12
	0.09

	j15
	0.08
	0.10
	0.05
	0.08
	0.05
	0.04
	0.09
	0.04
	0.03
	0.13
	0.04
	0.03
	0.07
	0.08
	0.04
	0.00
	0.09
	0.10
	0.11
	0.13
	0.09
	0.05

	j16
	0.07
	0.09
	0.06
	0.09
	0.08
	0.06
	0.07
	0.05
	0.07
	0.07
	0.13
	0.10
	0.02
	0.08
	0.12
	0.09
	0.00
	0.08
	0.06
	0.05
	0.04
	0.10

	j17
	0.03
	0.02
	0.05
	0.15
	0.07
	0.10
	0.13
	0.09
	0.08
	0.14
	0.13
	0.09
	0.08
	0.14
	0.11
	0.10
	0.08
	0.00
	0.13
	0.12
	0.11
	0.14

	j18
	0.12
	0.14
	0.10
	0.07
	0.13
	0.07
	0.04
	0.08
	0.10
	0.03
	0.15
	0.13
	0.05
	0.06
	0.15
	0.11
	0.06
	0.13
	0.00
	0.03
	0.03
	0.10

	j19
	0.12
	0.13
	0.10
	0.10
	0.13
	0.09
	0.07
	0.09
	0.11
	0.03
	0.17
	0.14
	0.06
	0.09
	0.16
	0.13
	0.05
	0.12
	0.03
	0.00
	0.05
	0.12

	j20
	0.10
	0.12
	0.08
	0.06
	0.10
	0.05
	0.03
	0.06
	0.08
	0.05
	0.13
	0.10
	0.03
	0.05
	0.12
	0.09
	0.04
	0.11
	0.03
	0.05
	0.00
	0.08

	j21
	0.12
	0.14
	0.09
	0.04
	0.09
	0.04
	0.07
	0.06
	0.07
	0.12
	0.07
	0.08
	0.08
	0.05
	0.09
	0.05
	0.10
	0.14
	0.10
	0.12
	0.08
	0.00





[bookmark: _Ref6918661]Table S2: Pseudocode for the genetic algorithm 
	1
	Generate initial population 

	2
	Evaluate population 

	3
	While (stopping GA criteria not satisfied) Repeat 

	4
	        Remove chromosomes with lowest fitness

	5
	        Select  pairs of chromosomes to crossover

	6
	        Mutation on the resulting children chromosomes 

	7
	        Apply feasibility-check to children chromosomes

	8
	        Evaluate new chromosomes

	9
	        Add children chromosomes to the population

	10
	        Set  to 

	11
	End While




[bookmark: _Ref7101231]Table S3: Pseudocode for the tabu search algorithm
	1
	Set Initial solution to the GA solution

	2
	Set Tabu to 

	3
	While (stopping Tabu Search criteria not satisfied) Repeat

	4
	        If diversification criteria is satisfied

	5
	                Modify objective to account for diversification penalty

	6
	        Else

	7
	                Set diversification penalty to 0 

	8
	        End If

	9
	        Search the neighbourhood solutions

	10
	        Generate candidate solutions ()

	11
	        For each candidate solution (sorted from best to worst) Do

	12
	               If aspiration criterion is met

	13
	                       Swap the current solution to the neighbourhood solution and Update Tabu

	14
	               Elif candidate solution is the best among all and is not in the Tabu 

	15
	                        Swap the current solution to the neighbourhood solution and Update Tabu

	16
	               End If

	17
	         End For

	18
	End While



[bookmark: _Ref3801787][bookmark: _Ref1570890]Table S4: Area of plantation (in ha) of each numbered sugarcane field
	Field 
	Area(ha)
	Field 
	Area(ha)
	Field 
	Area(ha)

	Mill
	N/A
	8
	11.9
	16
	19.9

	1
	5
	9
	11.9
	17
	24.9

	2
	6.2
	10
	15.8
	18
	28.7

	3
	7.1
	11
	16
	19
	29

	4
	8.1
	12
	16.3
	20
	50.5

	5
	9.3
	13
	16.5
	21
	76.2

	6
	10.9
	14
	16.6
	Total
	410.9

	7
	11.5
	15
	18.6
	
	


[bookmark: _Ref1573335]

[bookmark: _Ref7344436]Table S5: Bounds for soft harvesting window of each region
	Region
	Lower Bound (hr)
	Upper Bound (hr)
	Duration (hr)

	R1
	
	
	

	R2
	
	
	

	R3
	
	
	

	R4
	
	
	


[bookmark: _Ref2962031]

[bookmark: _Ref3822504]Table S6: Starting time of the soft window of each field
	Field
	TSS(hr)
	Field
	TSS(hr)
	Field
	TSS(hr)

	Mill
	N/A
	8
	245
	16
	384

	1
	34
	9
	457
	17
	205

	2
	145
	10
	210
	18
	484

	3
	590
	11
	306
	19
	367

	4
	216
	12
	413
	20
	459

	5
	375
	13
	635
	21
	480

	6
	480
	14
	374
	
	

	7
	196
	15
	295
	
	


[bookmark: _Ref2962033]
[bookmark: _Ref3822509]Table S7: Finishing time of the soft window of each field
	Field
	TSF(hr)
	Field
	TSF(hr)
	Field
	TSF(hr)

	Mill
	N/A
	8
	329
	16
	468

	1
	118
	9
	541
	17
	289

	2
	229
	10
	294
	18
	568

	3
	674
	11
	390
	19
	451

	4
	300
	12
	497
	20
	543

	5
	459
	13
	719
	21
	564

	6
	564
	14
	458
	
	

	7
	280
	15
	379
	
	




[bookmark: _Ref2963250]Table S8: parameter input to the model 
	Parameters
	Values
	Units

	
	
	

	
	
	

	
	
	

	
	
	

	
	Table S4
	

	
	
	

	
	
	

	
	SI
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Table S9: The optimal harvesting scheduling obtained using CPLEX with and optimality gap of 5%
	Type of Task
	Crew
	event point
	start time
	finish time
	start field
	finish field
	task_duration
	specification

	harvesting
	c0
	n0
	0
	80
	11
	 
	80
	c0 harvesting j11   n0

	harvesting
	c2
	n0
	0
	25
	1
	 
	25
	c2 harvesting j1   n0

	idle
	c3
	n1
	0.15
	85.22
	3
	 
	85.07
	c3 idle j3   n1

	harvesting
	c1
	n1
	0.17
	60.265
	10
	 
	60.095
	c1 harvesting j10   n1

	harvesting
	c2
	n2
	25.05
	56.05
	2
	 
	31
	c2 harvesting j2   n2

	idle
	c2
	n4
	56.165
	57.165
	9
	 
	1
	c2 idle j9   n4

	idle
	c2
	n5
	57.165
	58.165
	9
	 
	1
	c2 idle j9   n5

	idle
	c2
	n7
	58.335
	195.925
	10
	 
	137.59
	c2 idle j10   n7

	harvesting
	c1
	n3
	60.43
	60.43
	19
	 
	0
	c1 harvesting j19   n3

	idle
	c1
	n5
	60.535
	199.57
	8
	 
	139.035
	c1 idle j8   n5

	harvesting
	c0
	n2
	80.135
	225.135
	19
	 
	145
	c0 harvesting j19   n2

	harvesting
	c3
	n3
	85.37
	209.87
	17
	 
	124.5
	c3 harvesting j17   n3

	harvesting
	c2
	n9
	196
	253.5
	7
	 
	57.5
	c2 harvesting j7   n9

	harvesting
	c1
	n7
	199.655
	254.155
	6
	 
	54.5
	c1 harvesting j6   n7

	harvesting
	c3
	n5
	210
	228.905
	10
	 
	18.905
	c3 harvesting j10   n5

	idle
	c0
	n3
	225.135
	254.205
	19
	 
	29.07
	c0 idle j19   n3

	harvesting
	c3
	n7
	228.97
	269.47
	4
	 
	40.5
	c3 harvesting j4   n7

	idle
	c2
	n10
	253.5
	412.965
	7
	 
	159.465
	c2 idle j7   n10

	harvesting
	c1
	n9
	254.22
	635.22
	21
	 
	381
	c1 harvesting j21   n9

	harvesting
	c0
	n5
	254.365
	337.365
	14
	 
	83
	c0 harvesting j14   n5

	harvesting
	c3
	n9
	269.5
	329
	8
	 
	59.5
	c3 harvesting j8   n9

	harvesting
	c3
	n11
	329.025
	422.025
	15
	 
	93
	c3 harvesting j15   n11

	harvesting
	c0
	n7
	337.445
	383.945
	5
	 
	46.5
	c0 harvesting j5   n7

	harvesting
	c0
	n9
	384
	483.5
	16
	 
	99.5
	c0 harvesting j16   n9

	harvesting
	c2
	n12
	413
	494.5
	12
	 
	81.5
	c2 harvesting j12   n12

	harvesting
	c3
	n13
	422.11
	674.61
	20
	 
	252.5
	c3 harvesting j20   n13

	harvesting
	c0
	n11
	483.555
	627.055
	18
	 
	143.5
	c0 harvesting j18   n11

	harvesting
	c2
	n14
	494.565
	554.065
	9
	 
	59.5
	c2 harvesting j9   n14

	harvesting
	c0
	n13
	627.125
	662.625
	3
	 
	35.5
	c0 harvesting j3   n13

	idle
	c1
	n11
	635.36
	636.36
	17
	 
	1
	c1 idle j17   n11

	harvesting
	c1
	n13
	636.5
	719
	13
	 
	82.5
	c1 harvesting j13   n13



Table S10 The optimal harvesting schedule obtained using CPLEX with and optimality gap of 3.5%
	Type of Task
	Crew
	event point
	start time
	finish time
	start field
	finish field
	task_duration
	specification

	idle
	c0
	n0
	0
	145
	2
	 
	145
	c0 idle j2   n0

	idle
	c2
	n0
	0
	33.85
	3
	 
	33.85
	c2 idle j3   n0

	idle
	c3
	n0
	0
	1
	2
	 
	1
	c3 idle j2   n0

	idle
	c1
	n1
	0.17
	198.63
	9
	 
	198.46
	c1 idle j9   n1

	harvesting
	c3
	n2
	1.04
	58.54
	7
	 
	57.5
	c3 harvesting j7   n2

	harvesting
	c2
	n2
	34
	59
	1
	 
	25
	c2 harvesting j1   n2

	harvesting
	c3
	n4
	58.63
	203.63
	19
	 
	145
	c3 harvesting j19   n4

	idle
	c2
	n3
	59
	205.66
	1
	 
	146.66
	c2 idle j1   n3

	harvesting
	c0
	n1
	145
	176
	2
	 
	31
	c0 harvesting j2   n1

	harvesting
	c0
	n3
	176.05
	244.925
	17
	 
	68.875
	c0 harvesting j17   n3

	harvesting
	c1
	n3
	198.765
	254.39
	17
	 
	55.625
	c1 harvesting j17   n3

	idle
	c3
	n6
	203.745
	316.73
	17
	 
	112.985
	c3 idle j17   n6

	harvesting
	c2
	n5
	205.775
	284.775
	10
	 
	79
	c2 harvesting j10   n5

	harvesting
	c0
	n5
	245
	304.5
	8
	 
	59.5
	c0 harvesting j8   n5

	harvesting
	c1
	n5
	254.455
	294.955
	4
	 
	40.5
	c1 harvesting j4   n5

	harvesting
	c2
	n7
	284.9
	537.4
	20
	 
	252.5
	c2 harvesting j20   n7

	harvesting
	c1
	n7
	295
	309.975
	15
	 
	14.975
	c1 harvesting j15   n7

	harvesting
	c0
	n7
	304.525
	382.55
	15
	 
	78.025
	c0 harvesting j15   n7

	harvesting
	c1
	n9
	310
	390
	11
	 
	80
	c1 harvesting j11   n9

	harvesting
	c3
	n8
	316.835
	399.835
	14
	 
	83
	c3 harvesting j14   n8

	harvesting
	c0
	n9
	382.635
	482.135
	16
	 
	99.5
	c0 harvesting j16   n9

	harvesting
	c1
	n11
	390.06
	436.56
	5
	 
	46.5
	c1 harvesting j5   n11

	harvesting
	c3
	n10
	399.935
	481.435
	12
	 
	81.5
	c3 harvesting j12   n10

	harvesting
	c1
	n13
	436.6
	719.86
	21
	 
	283.26
	c1 harvesting j21   n13

	harvesting
	c3
	n12
	481.5
	541
	9
	 
	59.5
	c3 harvesting j9   n12

	harvesting
	c0
	n11
	482.19
	625.69
	18
	 
	143.5
	c0 harvesting j18   n11

	harvesting
	c2
	n9
	537.475
	635.215
	21
	 
	97.74
	c2 harvesting j21   n9

	harvesting
	c3
	n14
	541.06
	595.56
	6
	 
	54.5
	c3 harvesting j6   n14

	harvesting
	c0
	n13
	625.76
	661.26
	3
	 
	35.5
	c0 harvesting j3   n13

	idle
	c2
	n11
	635.355
	636.355
	1
	 
	1
	c2 idle j1   n11

	harvesting
	c2
	n13
	636.5
	719
	13
	 
	82.5
	c2 harvesting j13   n13



Table S11 Sample solution of the hybrid algorithm with P=100 and G=200  
	Type of Task
	Crew
	event point
	start time
	finish time
	start field
	task_duration
	specification
	

	harvesting
	3
	0
	0.03
	15.53
	2
	15.5
	c3 harvesting j2 n0

	idle
	1
	0
	0.115
	106.115
	19
	106
	c1 idle j19 n0

	harvesting
	0
	0
	0.12
	195.62
	21
	195.5
	c0 harvesting j21 n0

	harvesting
	2
	0
	0.12
	185.62
	21
	185.5
	c2 harvesting j21 n0

	idle
	3
	1
	15.555
	225.555
	4
	210
	c3 idle j4 n1

	harvesting
	1
	1
	106.245
	131.245
	1
	25
	c1 harvesting j1 n1

	harvesting
	1
	2
	131.395
	166.895
	3
	35.5
	c1 harvesting j3 n2

	harvesting
	1
	3
	167.045
	291.545
	17
	124.5
	c1 harvesting j17 n3

	harvesting
	2
	1
	185.71
	201.21
	2
	15.5
	c2 harvesting j2 n1

	harvesting
	0
	1
	195.74
	255.24
	9
	59.5
	c0 harvesting j9 n1

	harvesting
	2
	2
	201.275
	246.275
	14
	45
	c2 harvesting j14 n2

	harvesting
	3
	2
	225.605
	283.105
	7
	57.5
	c3 harvesting j7 n2

	harvesting
	2
	3
	246.305
	325.305
	10
	79
	c2 harvesting j10 n3

	harvesting
	0
	2
	255.38
	295.88
	4
	40.5
	c0 harvesting j4 n2

	harvesting
	3
	3
	283.125
	342.625
	8
	59.5
	c3 harvesting j8 n3

	harvesting
	1
	4
	291.645
	384.645
	15
	93
	c1 harvesting j15 n4

	harvesting
	0
	3
	295.905
	375.905
	11
	80
	c0 harvesting j11 n3

	harvesting
	2
	4
	325.47
	470.47
	19
	145
	c2 harvesting j19 n4

	harvesting
	3
	4
	342.7
	595.2
	20
	252.5
	c3 harvesting j20 n4

	harvesting
	0
	4
	375.965
	422.465
	5
	46.5
	c0 harvesting j5 n4

	harvesting
	1
	5
	384.73
	484.23
	16
	99.5
	c1 harvesting j16 n5

	harvesting
	0
	5
	422.5
	504
	12
	81.5
	c0 harvesting j12 n5

	harvesting
	2
	5
	470.535
	493.535
	6
	23
	c2 harvesting j6 n5

	harvesting
	1
	6
	484.285
	562.285
	18
	78
	c1 harvesting j18 n6

	harvesting
	2
	6
	493.57
	559.07
	18
	65.5
	c2 harvesting j18 n6

	harvesting
	0
	6
	504.05
	535.55
	6
	31.5
	c0 harvesting j6 n6

	harvesting
	3
	5
	595.32
	633.32
	14
	38
	c3 harvesting j14 n5

	harvesting
	3
	6
	633.44
	715.94
	13
	82.5
	c3 harvesting j13 n6




