Contents

1 Introduction to Optimization . . ... .......................... 1
1.1 What Is Optimization? .. ......... ... ... ... . ... .. 1
1.1.1 General Problem Statement. ....................... 2
1.1.2 Active/Inactive/Violated Constraints . ... ............. 3
1.1.3 Global and Local Minimum Points . . ................ 3
1.2 Contemporary Optimization Approaches. ................... 4
1.3 Socio-Inspired Optimization Domain .. .................... 6
References. .. ... .. ... 7
2 Socio-Inspired Optimization Using Cohort Intelligence . ......... 9
2.1 Framework of Cohort Intelligence ........................ 10
2.2 Theoretical Comparison with Contemporary Techniques . . . . ... 13
2.3 Validation of Cohort Intelligence ... ...................... 14
References. .. ... ... . 23
3 Cohort Intelligence for Constrained Test Problems . ............ 25
3.1 Constraint Handling Using Penalty Function Approach .. ... ... 25
3.2 Numerical Experiments and Discussion . ................... 26
33 Conclusions .. ...... ... .. 34
References. .. ... ... . 36
4 Modified Cohort Intelligence for Solving Machine
Learning Problems . ... ............ .. ... ... ... .. ... ....... 39
4.1 Introduction . .......... ...t 39
4.2 The Clustering Problem and K-Means Algorithm............. 41
4.3 Modified Cohort Intelligence . ............. ... .. ... ..... 42
4.4 Hybrid K-MCI and Its Application for Clustering . ........... 43
4.5 Experiment Results. .. ......... ... ... ... ... . ... ... . ... 45

ix


http://dx.doi.org/10.1007/978-3-319-44254-9_1
http://dx.doi.org/10.1007/978-3-319-44254-9_1
http://dx.doi.org/10.1007/978-3-319-44254-9_1#Sec1
http://dx.doi.org/10.1007/978-3-319-44254-9_1#Sec1
http://dx.doi.org/10.1007/978-3-319-44254-9_1#Sec2
http://dx.doi.org/10.1007/978-3-319-44254-9_1#Sec2
http://dx.doi.org/10.1007/978-3-319-44254-9_1#Sec3
http://dx.doi.org/10.1007/978-3-319-44254-9_1#Sec3
http://dx.doi.org/10.1007/978-3-319-44254-9_1#Sec4
http://dx.doi.org/10.1007/978-3-319-44254-9_1#Sec4
http://dx.doi.org/10.1007/978-3-319-44254-9_1#Sec5
http://dx.doi.org/10.1007/978-3-319-44254-9_1#Sec5
http://dx.doi.org/10.1007/978-3-319-44254-9_1#Sec6
http://dx.doi.org/10.1007/978-3-319-44254-9_1#Sec6
http://dx.doi.org/10.1007/978-3-319-44254-9_1#Bib1
http://dx.doi.org/10.1007/978-3-319-44254-9_2
http://dx.doi.org/10.1007/978-3-319-44254-9_2
http://dx.doi.org/10.1007/978-3-319-44254-9_2#Sec1
http://dx.doi.org/10.1007/978-3-319-44254-9_2#Sec1
http://dx.doi.org/10.1007/978-3-319-44254-9_2#Sec2
http://dx.doi.org/10.1007/978-3-319-44254-9_2#Sec2
http://dx.doi.org/10.1007/978-3-319-44254-9_2#Sec3
http://dx.doi.org/10.1007/978-3-319-44254-9_2#Sec3
http://dx.doi.org/10.1007/978-3-319-44254-9_2#Bib1
http://dx.doi.org/10.1007/978-3-319-44254-9_3
http://dx.doi.org/10.1007/978-3-319-44254-9_3
http://dx.doi.org/10.1007/978-3-319-44254-9_3#Sec1
http://dx.doi.org/10.1007/978-3-319-44254-9_3#Sec1
http://dx.doi.org/10.1007/978-3-319-44254-9_3#Sec2
http://dx.doi.org/10.1007/978-3-319-44254-9_3#Sec2
http://dx.doi.org/10.1007/978-3-319-44254-9_3#Sec3
http://dx.doi.org/10.1007/978-3-319-44254-9_3#Sec3
http://dx.doi.org/10.1007/978-3-319-44254-9_3#Bib1
http://dx.doi.org/10.1007/978-3-319-44254-9_4
http://dx.doi.org/10.1007/978-3-319-44254-9_4
http://dx.doi.org/10.1007/978-3-319-44254-9_4
http://dx.doi.org/10.1007/978-3-319-44254-9_4#Sec1
http://dx.doi.org/10.1007/978-3-319-44254-9_4#Sec1
http://dx.doi.org/10.1007/978-3-319-44254-9_4#Sec2
http://dx.doi.org/10.1007/978-3-319-44254-9_4#Sec2
http://dx.doi.org/10.1007/978-3-319-44254-9_4#Sec3
http://dx.doi.org/10.1007/978-3-319-44254-9_4#Sec3
http://dx.doi.org/10.1007/978-3-319-44254-9_4#Sec4
http://dx.doi.org/10.1007/978-3-319-44254-9_4#Sec4
http://dx.doi.org/10.1007/978-3-319-44254-9_4#Sec5
http://dx.doi.org/10.1007/978-3-319-44254-9_4#Sec5

Contents

4.6 Conclusion . .. ......... . 52
References. . . ... 53

Solution to 0—1 Knapsack Problem Using Cohort

Intelligence Algorithm. ... ................................. 55
5.1 Khnapsack Problem Using CI Method . . .................... 55

5.1.1 Tlustration of CI Solving O-1 KP....... ... ... ... ... 56
5.2 Results and Discussion. . ................... ... ... 61
5.3 Conclusions and Future Directions . . . ..................... 70
54 Test Cases .. ... e 71
References. . . ... . . . . . 74

Cohort Intelligence for Solving Travelling Salesman Problems.... 75

6.1 Traveling Salesman Problem (TSP) . ................... ... 76

6.1.1 Solution to TSP Using CI......................... 76
6.2 Results and Discussion. . ............ ..., 79
6.3 Concluding Remarks and Future Directions . . ............... 85
References. . . ... . . . . . 86

Solution to a New Variant of the Assignment Problem

Using Cohort Intelligence Algorithm . ... ... ... ... ... ... ... 87
7.1 New Variant of the Assignment Problem . .................. 87
7.2 Probable Applications. .. .......... . ... .. L . 90
7.2.1 Application in Healthcare . .. .......... ... ... ... ... 90
7.2.2 Application in Supply Chain Management . ........... 91
7.3 Cohort Intelligence (CI) Algorithm for Solving the CBAP. . . . .. 91
7.3.1 A Sample Illustration of the CI Algorithm
for Solving the CBAP. . ....... ... ... ... .. ... ... 92
7.3.2  Numerical Experiments and Results . ................ 94
7.4 ConCluSiONS . ... ...t 98
References. .. ... .. 98
Solution to Sea Cargo Mix (SCM) Problem Using Cohort
Intelligence Algorithm. . . ....... .. ... ... ... ... . ... .. .. .. 101
8.1 Sea Cargo Mix Problem............... .. ... ... ....... 102
8.2 Cohort Intelligence for Solving Sea Cargo Mix (SCM)
Problem . ... . ... . 103
8.3 Numerical Experiments and Results . . ..................... 106
84 ConClusions . ...........iii 114
References. . .. ... ... 115

Solution to the Selection of Cross-Border Shippers (SCBS)

Problem . . ... ... ... ... 117
9.1 Selection of Cross-Border Shippers (SCBS) Problem.......... 118
9.1.1 Single Period Model . .. .............. ... .. ... ... 119

9.1.2 Multi Period Model. . ......... ... ... .. .. ... ... 120


http://dx.doi.org/10.1007/978-3-319-44254-9_4#Sec6
http://dx.doi.org/10.1007/978-3-319-44254-9_4#Sec6
http://dx.doi.org/10.1007/978-3-319-44254-9_4#Bib1
http://dx.doi.org/10.1007/978-3-319-44254-9_5
http://dx.doi.org/10.1007/978-3-319-44254-9_5
http://dx.doi.org/10.1007/978-3-319-44254-9_5
http://dx.doi.org/10.1007/978-3-319-44254-9_5#Sec1
http://dx.doi.org/10.1007/978-3-319-44254-9_5#Sec1
http://dx.doi.org/10.1007/978-3-319-44254-9_5#Sec2
http://dx.doi.org/10.1007/978-3-319-44254-9_5#Sec2
http://dx.doi.org/10.1007/978-3-319-44254-9_5#Sec3
http://dx.doi.org/10.1007/978-3-319-44254-9_5#Sec3
http://dx.doi.org/10.1007/978-3-319-44254-9_5#Sec4
http://dx.doi.org/10.1007/978-3-319-44254-9_5#Sec4
http://dx.doi.org/10.1007/978-3-319-44254-9_5#Sec5
http://dx.doi.org/10.1007/978-3-319-44254-9_5#Sec5
http://dx.doi.org/10.1007/978-3-319-44254-9_5#Bib1
http://dx.doi.org/10.1007/978-3-319-44254-9_6
http://dx.doi.org/10.1007/978-3-319-44254-9_6
http://dx.doi.org/10.1007/978-3-319-44254-9_6#Sec1
http://dx.doi.org/10.1007/978-3-319-44254-9_6#Sec1
http://dx.doi.org/10.1007/978-3-319-44254-9_6#Sec2
http://dx.doi.org/10.1007/978-3-319-44254-9_6#Sec2
http://dx.doi.org/10.1007/978-3-319-44254-9_6#Sec3
http://dx.doi.org/10.1007/978-3-319-44254-9_6#Sec3
http://dx.doi.org/10.1007/978-3-319-44254-9_6#Sec4
http://dx.doi.org/10.1007/978-3-319-44254-9_6#Sec4
http://dx.doi.org/10.1007/978-3-319-44254-9_6#Bib1
http://dx.doi.org/10.1007/978-3-319-44254-9_7
http://dx.doi.org/10.1007/978-3-319-44254-9_7
http://dx.doi.org/10.1007/978-3-319-44254-9_7
http://dx.doi.org/10.1007/978-3-319-44254-9_7#Sec1
http://dx.doi.org/10.1007/978-3-319-44254-9_7#Sec1
http://dx.doi.org/10.1007/978-3-319-44254-9_7#Sec2
http://dx.doi.org/10.1007/978-3-319-44254-9_7#Sec2
http://dx.doi.org/10.1007/978-3-319-44254-9_7#Sec3
http://dx.doi.org/10.1007/978-3-319-44254-9_7#Sec3
http://dx.doi.org/10.1007/978-3-319-44254-9_7#Sec4
http://dx.doi.org/10.1007/978-3-319-44254-9_7#Sec4
http://dx.doi.org/10.1007/978-3-319-44254-9_7#Sec5
http://dx.doi.org/10.1007/978-3-319-44254-9_7#Sec5
http://dx.doi.org/10.1007/978-3-319-44254-9_7#Sec6
http://dx.doi.org/10.1007/978-3-319-44254-9_7#Sec6
http://dx.doi.org/10.1007/978-3-319-44254-9_7#Sec6
http://dx.doi.org/10.1007/978-3-319-44254-9_7#Sec7
http://dx.doi.org/10.1007/978-3-319-44254-9_7#Sec7
http://dx.doi.org/10.1007/978-3-319-44254-9_7#Sec8
http://dx.doi.org/10.1007/978-3-319-44254-9_7#Sec8
http://dx.doi.org/10.1007/978-3-319-44254-9_7#Bib1
http://dx.doi.org/10.1007/978-3-319-44254-9_8
http://dx.doi.org/10.1007/978-3-319-44254-9_8
http://dx.doi.org/10.1007/978-3-319-44254-9_8
http://dx.doi.org/10.1007/978-3-319-44254-9_8#Sec1
http://dx.doi.org/10.1007/978-3-319-44254-9_8#Sec1
http://dx.doi.org/10.1007/978-3-319-44254-9_8#Sec2
http://dx.doi.org/10.1007/978-3-319-44254-9_8#Sec2
http://dx.doi.org/10.1007/978-3-319-44254-9_8#Sec2
http://dx.doi.org/10.1007/978-3-319-44254-9_8#Sec3
http://dx.doi.org/10.1007/978-3-319-44254-9_8#Sec3
http://dx.doi.org/10.1007/978-3-319-44254-9_8#Sec4
http://dx.doi.org/10.1007/978-3-319-44254-9_8#Sec4
http://dx.doi.org/10.1007/978-3-319-44254-9_8#Bib1
http://dx.doi.org/10.1007/978-3-319-44254-9_9
http://dx.doi.org/10.1007/978-3-319-44254-9_9
http://dx.doi.org/10.1007/978-3-319-44254-9_9
http://dx.doi.org/10.1007/978-3-319-44254-9_9#Sec1
http://dx.doi.org/10.1007/978-3-319-44254-9_9#Sec1
http://dx.doi.org/10.1007/978-3-319-44254-9_9#Sec2
http://dx.doi.org/10.1007/978-3-319-44254-9_9#Sec2
http://dx.doi.org/10.1007/978-3-319-44254-9_9#Sec3
http://dx.doi.org/10.1007/978-3-319-44254-9_9#Sec3

xi

Contents
9.2 Numerical Experiments and Results . . . .................... 121
9.3 Conclusions . .. ...ttt 127
References. . . ... .. 129
10 Conclusions and Future Directions . ......................... 131
134

References. . ... ... .. ..


http://dx.doi.org/10.1007/978-3-319-44254-9_9#Sec4
http://dx.doi.org/10.1007/978-3-319-44254-9_9#Sec4
http://dx.doi.org/10.1007/978-3-319-44254-9_9#Sec5
http://dx.doi.org/10.1007/978-3-319-44254-9_9#Sec5
http://dx.doi.org/10.1007/978-3-319-44254-9_9#Bib1
http://dx.doi.org/10.1007/978-3-319-44254-9_10
http://dx.doi.org/10.1007/978-3-319-44254-9_10
http://dx.doi.org/10.1007/978-3-319-44254-9_10#Bib1

2 Springer
http://www.springer.com/978-3-319-44253-2

Cohort Intelligence: A Socio-inspired Optimization
Method

Kulkarni, &.).; Krishnasamy, G.; Abraham, A,

2017, X, 134 p. 29 illus., Hardcover

ISBN: 978-3-319-44253-2



	Contents



