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Summary: This work provides a comprehensive list of
real-world applications of swarm intelligence and evolutionary
computation techniques.

• Image processing [1], [2], [3], [4], [5], [6]

• Tomography [7], [8], [9], [10], [11]

• Computational Fluid Dynamics [12], [13]

• Reservoir Optimisation in oil-fields [14], [15], [16]

• Weather prediction [17], [18], [19]

• Robotics [20], [21], [22], [23], [24]

• Energy Systems [25], [26], [27], [28]

• Structural Optimisation [29]

• Medical Imaging [30], [31], [32], [33], [34]

• Space applications [35], [36], [37]

• Molecular Dynamics [38], [39], [40], [41], [42]

• Financial Markets [43], [44], [45], [46], [47], [48]

• Engineering Design [49], [50], [51], [52], [53]

• Manufacturing Sciences [54], [55], [56], [57], [58]

• Drug Design and Pharmaceuticals [59], [60], [61], [62]

• Data mining [63], [64], [65], [66], [67], [68]

• Protein Folding [69], [70], [71], [72]

• Scheduling [54], [73], [74], [75], [76], [77]

• Vehicle Routing [78], [79], [80], [81], [82], [83]

• Micro Electro-Mechanical Systems [84], [85], [86],
[87]

• Railway applications [88], [89], [90], [91], [92]
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[13] H. Yu, G. Janiga, and D. Thévenin, “Computational fluid dynamics-
based design optimization method for archimedes screw blood pumps,”
Artificial organs, vol. 40, no. 4, pp. 341–352, 2016.

[14] C. Aranha, R. Tanabe, R. Chassagne, and A. Fukunaga, “Optimization
of oil reservoir models using tuned evolutionary algorithms and adaptive
differential evolution,” in Evolutionary Computation (CEC), 2015 IEEE
Congress on. IEEE, 2015, pp. 877–884.

[15] E. Yasari, M. R. Pishvaie, F. Khorasheh, K. Salahshoor, and R. Kharrat,
“Application of multi-criterion robust optimization in water-flooding of
oil reservoir,” Journal of Petroleum Science and Engineering, vol. 109,
pp. 1–11, 2013.

[16] M. Ali Ahmadi, S. Zendehboudi, A. Lohi, A. Elkamel, and I. Chatzis,
“Reservoir permeability prediction by neural networks combined with
hybrid genetic algorithm and particle swarm optimization,” Geophysical
Prospecting, vol. 61, no. 3, pp. 582–598, 2013.

[17] R. Rajkumar, A. J. Albert, and D. Chandrakala, “Weather forecasting
using fuzzy neural network (fnn) and hierarchy particle swarm opti-
mization algorithm (hpso),” Indian Journal of Science and Technology,
vol. 8, no. 12, 2015.

[18] J. Lee, S. Hong, and J.-H. Lee, “An efficient prediction for heavy rain
from big weather data using genetic algorithm,” in Proceedings of the
8th International Conference on Ubiquitous Information Management
and Communication. ACM, 2014, p. 25.

[19] E. Asadi, M. G. da Silva, C. H. Antunes, L. Dias, and L. Glicksman,
“Multi-objective optimization for building retrofit: A model using
genetic algorithm and artificial neural network and an application,”
Energy and Buildings, vol. 81, pp. 444–456, 2014.

[20] M. Dorigo, M. Birattari, and M. Brambilla, “Swarm robotics,” Schol-
arpedia, vol. 9, no. 1, p. 1463, 2014.

[21] Y. Tan, “Swarm robotics: collective behavior inspired by nature,” J
Comput Sci Syst Biol, vol. 6, p. e106, 2013.

[22] B. Khaldi and F. Cherif, “An overview of swarm robotics: Swarm intel-
ligence applied to multi-robotics,” International Journal of Computer
Applications, vol. 126, no. 2, 2015.

[23] J. C. Bongard, “Evolutionary robotics,” Communications of the ACM,
vol. 56, no. 8, pp. 74–83, 2013.

[24] P. A. Vargas, E. A. Di Paolo, I. Harvey, and P. Husbands, The horizons
of evolutionary robotics. MIT Press, 2014.

[25] M. Sharafi and T. Y. ELMekkawy, “Multi-objective optimal design of
hybrid renewable energy systems using pso-simulation based approach,”
Renewable Energy, vol. 68, pp. 67–79, 2014.

[26] W. Augusteen, S. Geetha, and R. Rengaraj, “Economic dispatch incor-
poration solar energy using particle swarm optimization,” in Electrical
Energy Systems (ICEES), 2016 3rd International Conference on. IEEE,
2016, pp. 67–73.

[27] A. Stoppato, G. Cavazzini, G. Ardizzon, and A. Rossetti, “A pso
(particle swarm optimization)-based model for the optimal management
of a small pv (photovoltaic)-pump hydro energy storage in a rural dry
area,” Energy, vol. 76, pp. 168–174, 2014.

[28] Q. Kang, M. Zhou, J. An, and Q. Wu, “Swarm intelligence approaches
to optimal power flow problem with distributed generator failures
in power networks,” IEEE Transactions on Automation Science and
Engineering, vol. 10, no. 2, pp. 343–353, 2013.

[29] T. Nguyen, K. Ghabraie, and T. Tran-Cong, “Applying bi-directional
evolutionary structural optimisation method for tunnel reinforcement
design considering nonlinear material behaviour,” Computers and
Geotechnics, vol. 55, pp. 57–66, 2014.

[30] Y. Li, L. Jiao, R. Shang, and R. Stolkin, “Dynamic-context cooperative
quantum-behaved particle swarm optimization based on multilevel
thresholding applied to medical image segmentation,” Information Sci-
ences, vol. 294, pp. 408–422, 2015.

[31] M. M. al Rifaie, A. Aber, R. Sayers, E. Choke, and M. Bown,
“Deploying swarm intelligence in medical imaging,” in Bioinformatics
and Biomedicine (BIBM), 2014 IEEE International Conference on.
IEEE, 2014, pp. 14–21.

[32] J. Dheeba, N. A. Singh, and S. T. Selvi, “Computer-aided detection of
breast cancer on mammograms: A swarm intelligence optimized wavelet
neural network approach,” Journal of biomedical informatics, vol. 49,
pp. 45–52, 2014.

[33] N. Dey, S. Samanta, S. Chakraborty, A. Das, S. S. Chaudhuri, and
J. S. Suri, “Firefly algorithm for optimization of scaling factors during
embedding of manifold medical information: an application in ophthal-
mology imaging,” Journal of Medical Imaging and Health Informatics,
vol. 4, no. 3, pp. 384–394, 2014.

[34] D. C. Pereira, R. P. Ramos, and M. Z. Do Nascimento, “Segmentation
and detection of breast cancer in mammograms combining wavelet
analysis and genetic algorithm,” Computer methods and programs in
biomedicine, vol. 114, no. 1, pp. 88–101, 2014.

[35] R. Das, “Parameter estimation of a space radiator using differential
evolution algorithm,” in Contemporary Computing (IC3), 2016 Ninth
International Conference on. IEEE, 2016, pp. 1–6.

[36] C. Iacopino, P. Palmer, N. Policella, A. Donati, and A. Brewer, “How
ants can manage your satellites,” Acta Futura, vol. 9, pp. 57–70, 2014.

[37] M. B. Neuland, S. Meyer, K. Mezger, A. Riedo, M. Tulej, and P. Wurz,
“Probing the allende meteorite with a miniature laser-ablation mass
analyser for space application,” Planetary and space science, vol. 101,
pp. 196–209, 2014.

[38] R. M. Betz and R. C. Walker, “Paramfit: automated optimization of
force field parameters for molecular dynamics simulations,” Journal of
computational chemistry, vol. 36, no. 2, pp. 79–87, 2015.

[39] A. Atzori, N. J. Bruce, K. K. Burusco, B. Wroblowski, P. Bonnet,
and R. A. Bryce, “Exploring protein kinase conformation using swarm-
enhanced sampling molecular dynamics,” Journal of chemical informa-
tion and modeling, vol. 54, no. 10, pp. 2764–2775, 2014.

[40] H. Kamberaj, “Conformational sampling enhancement of replica ex-
change molecular dynamics simulations using swarm particle intelli-
gence,” The Journal of chemical physics, vol. 143, no. 12, p. 124105,
2015.

[41] R. Shukla, D. Ray, K. Sarkar, M. Kumar Dixit, and S. Prasad Bhat-
tacharyya, “Flying onto global minima on potential energy surfaces:
A swarm intelligence guided route to molecular electronic structure,”
International Journal of Quantum Chemistry, vol. 117, no. 5, 2017.

[42] L. B. Vilhelmsen and B. Hammer, “A genetic algorithm for first
principles global structure optimization of supported nano structures,”
The Journal of chemical physics, vol. 141, no. 4, p. 044711, 2014.

[43] M.-Y. Chen, “A hybrid anfis model for business failure prediction utiliz-
ing particle swarm optimization and subtractive clustering,” Information
Sciences, vol. 220, pp. 180–195, 2013.

[44] S.-H. Chen, Evolutionary computation in economics and finance. Phys-
ica, 2013, vol. 100.

[45] J. Wiesinger, D. Sornette, and J. Satinover, “Reverse engineering
financial markets with majority and minority games using genetic
algorithms,” Computational Economics, vol. 41, no. 4, pp. 475–492,
2013.

[46] A. Ponsich, A. L. Jaimes, and C. A. C. Coello, “A survey on mul-
tiobjective evolutionary algorithms for the solution of the portfolio
optimization problem and other finance and economics applications,”
IEEE Transactions on Evolutionary Computation, vol. 17, no. 3, pp.
321–344, 2013.

[47] R. Aguilar-Rivera, M. Valenzuela-Rendón, and J. Rodrı́guez-Ortiz,
“Genetic algorithms and darwinian approaches in financial applications:
A survey,” Expert Systems with Applications, vol. 42, no. 21, pp. 7684–
7697, 2015.

[48] A. Bagheri, H. M. Peyhani, and M. Akbari, “Financial forecasting using
anfis networks with quantum-behaved particle swarm optimization,”
Expert Systems with Applications, vol. 41, no. 14, pp. 6235–6250, 2014.

[49] D. Dasgupta and Z. Michalewicz, Evolutionary algorithms in engineer-
ing applications. Springer Science & Business Media, 2013.

[50] G. Kanagaraj, S. Ponnambalam, N. Jawahar, and J. M. Nilakantan, “An
effective hybrid cuckoo search and genetic algorithm for constrained
engineering design optimization,” Engineering Optimization, vol. 46,
no. 10, pp. 1331–1351, 2014.

[51] H. Garg, “Solving structural engineering design optimization problems
using an artificial bee colony algorithm,” J Ind Manag Optim, vol. 10,
no. 3, pp. 777–794, 2014.

[52] Y. Zhou, G. Zhou, and J. Zhang, “A hybrid glowworm swarm opti-
mization algorithm for constrained engineering design problems,” Appl.
Math. Inf. Sci, vol. 7, no. 1, pp. 379–388, 2013.



[53] F. S. Lobato and V. Steffen Jr, “Fish swarm optimization algorithm
applied to engineering system design,” Latin American Journal of Solids
and Structures, vol. 11, no. 1, pp. 143–156, 2014.

[54] M. Gen and L. Lin, “Multiobjective evolutionary algorithm for man-
ufacturing scheduling problems: state-of-the-art survey,” Journal of
Intelligent Manufacturing, vol. 25, no. 5, pp. 849–866, 2014.

[55] A. R. Yildiz, “A new hybrid artificial bee colony algorithm for robust
optimal design and manufacturing,” Applied Soft Computing, vol. 13,
no. 5, pp. 2906–2912, 2013.

[56] F. Tao, Y. Feng, L. Zhang, and T. W. Liao, “Clps-ga: A case library
and pareto solution-based hybrid genetic algorithm for energy-aware
cloud service scheduling,” Applied Soft Computing, vol. 19, pp. 264–
279, 2014.

[57] T. Ganesan, I. Elamvazuthi, K. Z. K. Shaari, and P. Vasant, “Swarm
intelligence and gravitational search algorithm for multi-objective op-
timization of synthesis gas production,” Applied Energy, vol. 103, pp.
368–374, 2013.

[58] J.-B. Waldner, Nanocomputers and swarm intelligence. John Wiley &
Sons, 2013.

[59] R. V. Devi, S. S. Sathya, and M. S. Coumar, “Evolutionary algorithms
for de novo drug design–a survey,” Applied Soft Computing, vol. 27,
pp. 543–552, 2015.

[60] T. C. Le and D. A. Winkler, “A bright future for evolutionary methods
in drug design,” ChemMedChem, vol. 10, no. 8, pp. 1296–1300, 2015.

[61] H. Jemal, Z. Kechaou, and M. B. Ayed, “Swarm intelligence and multi
agent system in healthcare,” in Soft Computing and Pattern Recognition
(SoCPaR), 2014 6th International Conference of. IEEE, 2014, pp. 423–
427.

[62] G. P. Rangaiah, Multi-objective optimization: techniques and applica-
tions in chemical engineering. World Scientific, 2016, vol. 5.

[63] S. Cheng, Q. Zhang, and Q. Qin, “Big data analytics with swarm
intelligence,” Industrial Management & Data Systems, vol. 116, no. 4,
pp. 646–666, 2016.

[64] S. Fong, R. Wong, and A. V. Vasilakos, “Accelerated pso swarm search
feature selection for data stream mining big data,” IEEE transactions
on services computing, vol. 9, no. 1, pp. 33–45, 2016.

[65] K. Sarath and V. Ravi, “Association rule mining using binary particle
swarm optimization,” Engineering Applications of Artificial Intelli-
gence, vol. 26, no. 8, pp. 1832–1840, 2013.

[66] A. A. Freitas, Data mining and knowledge discovery with evolutionary
algorithms. Springer Science & Business Media, 2013.

[67] A. Mukhopadhyay, U. Maulik, S. Bandyopadhyay, and C. A. C. Coello,
“A survey of multiobjective evolutionary algorithms for data mining:
Part i,” IEEE Transactions on Evolutionary Computation, vol. 18, no. 1,
pp. 4–19, 2014.

[68] W. Xing, R. Guo, E. Petakovic, and S. Goggins, “Participation-based
student final performance prediction model through interpretable genetic
programming: Integrating learning analytics, educational data mining
and theory,” Computers in Human Behavior, vol. 47, pp. 168–181, 2015.
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