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ABSTRAK

Particle Swarm Optimization (PSO) telah menunjukkan keberkesanannya dalam
menyelesaikan masalah pengoptimuman. Namun begitu, algoritma PSO masih
mempunyai kekurangan dalam mencari penyelesaian yang optimum. Ini disebabkan oleh
kekurangan penerokaan dan eksploitasi zarah di seluruh ruang carian. Masalah ini juga
boleh menyebabkan penumpuan pramatang, ketidakupayaan untuk membebaskan diri
dari terperangkap pada optima tempatan, dan mempunyai kekurangan dalam peningkatan
prestasi bagi setiap zarah. Oleh itu, varian baharu PSO yang dikenali sebagai Midrange
Exploration Exploitation Searching Particle Swarm Optimization (MEESPSO) telah
dicadangkan untuk mengatasi kelemahan ini. Di dalam algoritma ini, setiap zarah yang
mempunyai nilai paling corot akan berpindah ke kedudukan baharu untuk memastikan
konsep penerokaan dan eksploitasi kekal dalam ruang carian. Ini adalah cara untuk
mengelakkan zarah daripada terperangkap dalam optima tempatan dan mengeksploitasi
dalam penyelesaian suboptimum. Konsep penerokaan akan diteruskan apabila zarah
diperbaharui pada kedudukan baharu. Seterusnya, untuk menilai prestasi MEESPSO,
kami menjalankan eksperimen pada 12 fungsi penanda aras. Manakala untuk persekitaran
dinamik, kaedah baru MEESPSO dengan padanan templat dan nilai Hue, Saturation,
Value (HSV) telah dicadangkan untuk meningkatkan ketepatan dan kejituan pengesanan
objek dalam persekitaran yang sesak. Berdasarkan 12 fungsi penanda aras, hasil
menunjukkan peningkatan prestasi yang lebih baik dalam penumpuan zarah, konsisten
dan ralat berbanding dengan algoritma lain. Manakala, ujikaji untuk penjejakan objek
telah dijalankan pada set data PETS09 dan MOT20 yang mempunyai persekitaran yang
sesak dengan beberapa cabaran seperti tindanan objek, penampilan objek yang serupa
dan perubahan bentuk objek yang ketara. Keputusan menunjukkan bahawa prestasi
kaedah pengesanan yang dicadangkan telah meningkat lebih daripada 4.67% dan 15%
dalam ketepatan dan kejituan berbanding dengan kerja-kerja lain yang dilaporkan.



ABSTRACT

Particle Swarm Optimization (PSO) has demonstrated its effectiveness in solving the
optimization problems. Nevertheless, the PSO algorithm still has the limitation in finding
the optimum solution. This is due to the lack of exploration and exploitation of the particle
throughout the search space. This problem may also cause the premature convergence,
the inability to escape the local optima, and has a lack of self-adaptation in their
performance. Therefore, a new variant of PSO called Midrange Exploration Exploitation
Searching Particle Swarm Optimization (MEESPSQO) was proposed to overcome these
drawbacks. In this algorithm, the worst particle will be relocating to a new position to
ensure the concept of exploration and exploitation remains in the search space. This is
the way to avoid the particles from being trapped in local optima and exploit in a
suboptimal solution. The concept of exploration will continue when the particle is
relocated to a new position. In addition, to evaluate the performance of MEESPSO, we
conducted the experiment on 12 benchmark functions. Meanwhile, for the dynamic
environment, the method of MEESPSO with Hue, Saturation, Value (HSV)-template
matching was proposed to improve the accuracy and precision of object tracking. Based
on 12 benchmarks functions, the result shows a slightly better performance in term of
convergence, consistency and error rate compared to another algorithm. The experiment
for object tracking was conducted in the PETS09 and MOT20 datasets in a crowded
environment with occlusion, similar appearance, and deformation challanges. The result
demonstrated that the tracking performance of the proposed method was increased by
more than 4.67% and 15% in accuracy and precision compared to other reported works.



TABLE OF CONTENT

DECLARATION

TITLE PAGE
ACKNOWLEDGEMENTS
ABSTRAK

ABSTRACT

TABLE OF CONTENT
LIST OF TABLES

LIST OF FIGURES

LIST OF SYMBOLS

LIST OF ABBREVIATIONS

CHAPTER 1 INTRODUCTION

1.1  Research Introduction
1.2  Research Gap

1.3 Research Question
1.4 Research Objective
1.5 Research Scope

1.6  Research Framework

1.7  Thesis Organization

CHAPTER 2 LITERATURE REVIEW

2.1 Introduction

2.2 Particle Swarm Optimization

11

11

11

12

13

16

16

16



2.3

2.4

2.5

2.2.1

2.2.2

2.2.3

PSO limitation
PSO and its variants

Research Gap of PSO

Object Tracking Method

23.1

2.3.2

Detecting the target object

Object representation

Object tracking with variants of PSO

Conclusion

CHAPTER 3 RESEARCH METHODOLOGY

3.1

3.2

3.3

3.4

3.5

Introduction

The proposed variant of PSO

The proposed method of object tracking

331

3.3.2

3.3.3

3.34

3.35

Reading the input
Search process
Tracking object
Update template image

Update adaptive window

Experimental Setup

34.1

3.4.2

Tuning parameter for variant PSO

Evaluation of variant PSO performance

Data collection

351

3.5.2

353

354

Feature extraction comparison
Feature correlation comparison
Evaluation of object tracking performance

Multiple objects tracking measurement

Vi

18

19

26

26

27

40

41

42

44

44

44

50

52

52

60

61

62

63

63

64

71

74

75

76

77



3.6

Conclusion

CHAPTER 4 RESULTS AND DISCUSSION

41

4.2

4.3

4.4

4.5

4.6

Introduction

Evaluation of MEESPSO

Evaluation of benchmark functions

4.3.1 Convergence

4.3.2 Consistency

4.3.3 Errorrate

Evaluation of object tracking

4.4.1 Image acquisition

4.4.2 Read frame image

4.4.3 Template matching

4.4.4 Evaluation Performance Matrices
4.4.5 Object tracking measurement
Benchmark Dataset Evaluation Performance

Conclusion

CHAPTER 5 CONCLUSION

5.1

5.2

Summary of Research Finding

Limitations and Future Recommendation

REFERENCES

APPENDIX

vii

79

81

81

81

83

84

94

96

99

99

100

102

110

114

115

120

121

121

123

124

145



REFERENCES

Ab. Aziz, N. A., Abd Aziz, N. H., Ab Rahman, T., Mokhtar, N., & Mubin, M. (2019).
Random Synchronous Asynchronous PSO — A Particle Swarm Optimization
Algorithm with a New lteration Strategy. MEKATRONIKA, 1(2), 81-92.
https://doi.org/10.15282/mekatronika.v1i2.4989

Abdel Tawab, A. M., Abdelhalim, M. B., & Habib, S. E. D. (2014). Efficient multi-
feature PSO for fast gray level object-tracking. Applied Soft Computing Journal,
14(PART C), 317-337. https://doi.org/10.1016/j.as0c.2013.07.008

Abdulkarim, S. A., & Engelbrecht, A. P. (2021). Time series forecasting with
feedforward neural networks trained using particle swarm optimizers for dynamic
environments. Neural Computing and Applications, 33(7), 2667-2683.
https://doi.org/10.1007/s00521-020-05163-4

Ahmad, K. A., Noor, M. H. M., Hussain, Z., Idin, M. A. M., & Abdullah, N. (2011).
Improvement moving vehicle detection using RGB removal shadow segmentation.
Proceedings - 2011 IEEE International Conference on Control System, Computing
and Engineering, ICCSCE 2011, 22-26.
https://doi.org/10.1109/ICCSCE.2011.6190489

Ait Abdelali, H., Essannouni, F., Essannouni, L., & Aboutajdine, D. (2016). Fast and
robust object tracking via Accept-Reject color histogram-based method. Journal of
Visual Communication and Image Representation, 34, 219-229.
https://doi.org/10.1016/j.jvcir.2015.11.010

Ajmal, A., Hollitt, C., Frean, M., & Al-Sahaf, H. (2019). A Comparison of RGB and
HSV Colour Spaces for Visual Attention Models. International Conference Image
and Vision Computing New Zealand, 2018-Novem, 1-6.
https://doi.org/10.1109/1VCNZ.2018.8634752

Al-Shamayleh, A. S., Ahmad, R., Abushariah, M. A. M., Alam, K. A., & Jomhari, N.
(2018). A systematic literature review on vision based gesture recognition
techniques. Multimedia Tools and Applications, 77(21), 28121-28184.
https://doi.org/10.1007/s11042-018-5971-z

Alivar, A., Carlson, C., Suliman, A., Warren, S., Prakash, P., Thompson, D. E., &
Natarajan, B. (2019). Motion Artifact Detection and Reduction in Bed-Based
Ballistocardiogram. IEEE Access, 7, 13693-13703.
https://doi.org/10.1109/ACCESS.2019.2894115

124



Allred, S. R., & Olkkonen, M. (2013). The effect of background and illumination on color
identification of real, 3D objects. Frontiers in Psychology, 4(NOV), 1-14.
https://doi.org/10.3389/fpsyg.2013.00821

Alshahrani, A., Namazi, N. M., Abdouli, M., & Algarni, M. A. (2017). Escaping the local
optima trap caused by PSO by hybridization scheme for elongate the WSN’s
lifetime. 2017 8th IEEE Annual Information Technology, Electronics and Mobile
Communication Conference, IEMCON 2017.
https://doi.org/10.1109/IEMCON.2017.8117166

Alsunaidi, S. J., Almuhaideb, A. M., lbrahim, N. M., Shaikh, F. S., Alqudaihi, K. S.,
Alhaidari, F. A., Khan, I. U., Aslam, N., & Alshahrani, M. S. (2021). Applications
of big data analytics to control covid-19 pandemic. Sensors, 21(7).
https://doi.org/10.3390/s21072282

Alvarado-Robles, G., Solis-Mufioz, F. J., Gardufio-Ramén, M. A., Osornio-Rios, R. A.,
& Morales-Hernandez, L. A. (2021). A novel shadow removal method based upon
color transfer and color tuning in UAV imaging. Applied Sciences (Switzerland),
11(23). https://doi.org/10.3390/app112311494

Anand, A., & Suganthi, L. (2018). Hybrid GA-PSO optimization of Artificial Neural
Network for forecasting electricity demand. Energies.
https://doi.org/10.3390/en11040728

Andriluka, M., Igbal, U., Insafutdinov, E., Pishchulin, L., Milan, A., Gall, J., & Schiele,
B. (2018). PoseTrack: A Benchmark for Human Pose Estimation and Tracking.
Proceedings of the IEEE Computer Society Conference on Computer Vision and
Pattern Recognition, 5167-5176. https://doi.org/10.1109/CVPR.2018.00542

Ansari, M. A., & Singh, D. K. (2021). Monitoring social distancing through human
detection for preventing/reducing COVID spread. International Journal of
Information Technology (Singapore), 13(3), 1255-1264.
https://doi.org/10.1007/s41870-021-00658-2

Arora, P., & Deswal, S. (2022). Location Tracking Mechanisms for Dementia Patients.
Recent Patents on Engineering, 16.
https://doi.org/10.2174/1872212116666220527101236

Arshad, A., Cheema, S., & Ahsan, U. (2021). The Implementation of a Red Object
Tracking Algorithm with a Single, Static Camera. 40.
https://doi.org/10.3390/engproc2021012040

125



Asad, M. B. (2016). HSV and Template Matching Based Bengali Road Sign Recognition
Technique. 2016 International Conference on Innovations in Science, Engineering
and Technology (ICISET), 1-4. https://doi.org/10.1109/ICISET.2016.7856527

Aydilek, 1. B. (2018). A hybrid firefly and particle swarm optimization algorithm for
computationally expensive numerical problems. Applied Soft Computing Journal.
https://doi.org/10.1016/j.as0c.2018.02.025

Azab, M. M., Shedeed, H. A., & Hussein, A. S. (2010). A new technique for background
modeling and subtraction for motion detection in real-time videos. Proceedings -
International  Conference on Image Processing, ICIP, 3453-3456.
https://doi.org/10.1109/IC1P.2010.5653748

Aziz, N. N. A., Mustafah, Y. M., Shafie, A. A., Rashidan, M. A., & Zainuddin, N. A.
(2015). Real-time tracking using edge and color feature. Proceedings - 5th
International Conference on Computer and Communication Engineering: Emerging
Technologies via Comp-Unication Convergence, ICCCE 2014, 247-250.
https://doi.org/10.1109/1ICCCE.2014.77

Balaji, S. R., Karthikeyan, S., & Manikandan, R. (2021). Object detection using
Metaheuristic algorithm for volley ball sports application. Journal of Ambient
Intelligence and Humanized Computing, 12(2), 375-385.
https://doi.org/10.1007/s12652-020-01981-5

Bansal, J. C., Singh, P. K., Saraswat, M., Verma, A., Jadon, S. S., & Abraham, A. (2011).
Inertia weight strategies in particle swarm optimization. Proceedings of the 2011
3rd World Congress on Nature and Biologically Inspired Computing, NaBIC 2011,
633-640. https://doi.org/10.1109/NaBIC.2011.6089659

Barquero, G., Hupont, I., & Fernandez Tena, C. (2021). Rank-Based Verification for
Long-Term Face Tracking in Crowded Scenes. IEEE Transactions on Biometrics,
Behavior, and Identity Science, 3(4), 495-505.
https://doi.org/10.1109/TBIOM.2021.3099568

Beltran, A. S., & Das, S. (2020). Particle Swarm Optimization with Reducing Boundaries
(PSO-RB) for Maximum Power Point Tracking of Partially Shaded PV Arrays.
Conference Record of the IEEE Photovoltaic Specialists Conference, 2020-June,
2040-2043. https://doi.org/10.1109/PVSC45281.2020.9300516

Bendali-Braham, M., Weber, J., Forestier, G., ldoumghar, L., & Muller, P.-A. (2021).
Recent trends in crowd analysis: A review. Machine Learning with Applications,
4(October 2020), 100023. https://doi.org/10.1016/j.mlwa.2021.100023

126



Bernardin, K., & Stiefelhagen, R. (2008). Evaluating Multiple Object Tracking
Performance : The CLEAR MOT Metrics. EURASIP Journal on Image and Video
Processing, 2008, 1-10. https://doi.org/10.1155/2008/246309

Brunetti, G., Stumpp, C., & Siminek, J. (2022). Balancing exploitation and exploration:
A novel hybrid global-local optimization strategy for hydrological model
calibration.  Environmental  Modelling &  Software, 150, 105341.
https://doi.org/10.1016/J.ENVSOFT.2022.105341

Buyuk, E. (2022). Pareto-Based Multiobjective Particle Swarm Optimization: Examples
in Geophysical Modeling. Optimisation Algorithms and Swarm Intelligence, 1-17.
https://doi.org/10.5772/intechopen.97067

Cai-xia, M., & Xin-yan, Z. (2019). Object tracking method based on particle filter of
adaptive patches combined with multi-features fusion. Multimedia Tools and
Applications, 78(7), 8799-8811. https://doi.org/10.1007/s11042-018-6382-x

Cai, M. (2022). An Improved Particle Swarm Optimization Algorithm and Its
Application to the Extreme Value Optimization Problem of Multivariable Function.
Computational Intelligence and Neuroscience, 2022.
https://doi.org/10.1155/2022/1935272

Cai, X, Cui, Y., & Tan, Y. (2009). Predicted modified PSO with time-varying accelerator
coefficients. International Journal of Bio-Inspired Computation, 1(1-2), 50-60.
https://doi.org/10.1504/1JB1C.2009.022773

Chaitanya, K., Somayajulu, D. V. L. N., & Krishna, P. R. (2021). Memory-based
approaches for eliminating premature convergence in particle swarm optimization.
Applied Intelligence. https://doi.org/10.1007/s10489-020-02045-z

Chandrakar, R., Raja, R., Miri, R., Sinha, U., Kumar Singh Kushwaha, A., & Raja, H.
(2022). Enhanced the moving object detection and object tracking for traffic
surveillance using RBF-FDLNN and CBF algorithm. Expert Systems with
Applications, 191(November 2021), 116306.
https://doi.org/10.1016/j.eswa.2021.116306

Cheltha, C. J. N., & Sharma, C. (2023). Motion Detection of Human on Video: State of
the Art. Lecture Notes in Computational Vision and Biomechanics, 37, 471-481.
https://doi.org/10.1007/978-981-19-0151-5_39/COVER

Chen, G. (2010). Simplified particle swarm optimization algorithm based on particles

127



classification. Proceedings - 2010 6th International Conference on Natural
Computation, ICNC 2010, 5, 2701-2705.
https://doi.org/10.1109/ICNC.2010.5582563

Chen, G., & Zhang, X. (2015). A Method to Improve Robustness of the Gray World
Algorithm. 4th International Conference on Computer, Mechatronics, Control and
Electronic Engineering, 243-248. https://doi.org/https://doi.org/10.2991/iccmcee-
15.2015.46

Chen, J., Xi, Z., Wei, C., Lu, J., Niu, Y., & Li, Z. (2021). Multiple Object Tracking Using
Edge Multi-Channel Gradient Model with ORB Feature. IEEE Access, 9, 2294—
2309. https://doi.org/10.1109/ACCESS.2020.3046763

Cheong, P. H., & Nyaupane, P. (2022). Smart campus communication, Internet of Things,
and data governance: Understanding student tensions and imaginaries. Big Data &
Society, 9(1), 205395172210926. https://doi.org/10.1177/20539517221092656

Chopard, B., & Tomassini, M. (2018). Particle swarm optimization. In Natural
Computing Series. https://doi.org/10.1007/978-3-319-93073-2_6

Chuang, L. Y., Tsai, S. W., & Yang, C. H. (2008). Catfish particle swarm optimization.
2008 IEEE Swarm Intelligence Symposium, SIS 2008.
https://doi.org/10.1109/S1S.2008.4668277

Dash, P. P., & Patra, D. (2019). Mutation based self regulating and self perception particle
swarm optimization for efficient object tracking in a video. Measurement: Journal
of the International Measurement Confederation, 144, 311-327.
https://doi.org/10.1016/j.measurement.2019.05.030

Dendorfer, P., Rezatofighi, H., Milan, A., Shi, J., Cremers, D., Reid, I., Roth, S.,
Schindler, K., & Leal-Taixé, L. (2020). MOT20: A benchmark for multi object
tracking in crowded scenes. 1-7. http://arxiv.org/abs/2003.09003

Deng, J., Roussos, A., Chrysos, G., Ververas, E., Kotsia, I., Shen, J., & Zafeiriou, S.
(2019). The Menpo Benchmark for Multi-pose 2D and 3D Facial Landmark
Localisation and Tracking. International Journal of Computer Vision, 127(6-7),
599-624. https://doi.org/10.1007/s11263-018-1134-y

Dhahri, H., & Alimi, A. M. (2010). Opposition-based particle swarm optimization for the
design of beta basis function neural network. Proceedings of the International Joint
Conference on Neural Networks. https://doi.org/10.1109/1JCNN.2010.5596501

128



Diana, D. C., & Joy Vasantha Rani, S. P. (2021). Modified inertia weight approach in
PSO algorithm to enhance MMSE Equalization. 2021 4th International Conference
on Electrical, Computer and Communication Technologies, ICECCT 2021.
https://doi.org/10.1109/ICECCT52121.2021.9616720

Dixit, A., Verma, M., & Patidar, K. (2016). Survey on Video Object Detection &
Tracking. International Journal of Current Trends in Engineering & Technology,
02, 264-268.

Dong, E., Deng, M., Tong, J., Jia, C., & Du, S. (2019). Moving vehicle tracking based on
improved tracking-learning-detection algorithm. IET Computer Vision.
https://doi.org/10.1049/iet-cvi.2018.5787

Dong, P., & Wang, W. (2017). Better region proposals for pedestrian detection with R-
CNN. VCIP 2016 - 30th Anniversary of Visual Communication and Image
Processing, 14-17. https://doi.org/10.1109/VCIP.2016.7805452

dos Santos Junior, J. G., & Silva do Monte Lima, J. P. (2018). Particle swarm
optimization for 3D object tracking in RGB-D images. Computers and Graphics
(Pergamon), 76, 167-180. https://doi.org/10.1016/j.cag.2018.09.011

Fan, S. K. S., & Jen, C. H. (2019). An Enhanced Partial Search to Particle Swarm
Optimization for Unconstrained Optimization. Mathematics 2019, Vol. 7, Page 357,
7(4), 357. https://doi.org/10.3390/MATH7040357

Fauzi, N. I. H., Musa, Z., & Zulkifli, N. S. A. (2021). Video Tracking System Using
Midrange Exploration Exploitation Searching-Particle Swarm Optimization
(MEESPSO) in handling occlusion and similar appearance due to crowded
environment. Proceedings - 2021 International Conference on Software
Engineering and Computer Systems and 4th International Conference on
Computational Science and Information Management, ICSECS-ICOCSIM 2021,
255-260. https://doi.org/10.1109/ICSECS52883.2021.00053

Freitas, D., Lopes, L. G., & Morgado-Dias, F. (2020). Particle Swarm Optimisation: A
historical review up to the current developments. In Entropy (Vol. 22, Issue 3).
MDPI AG. https://doi.org/10.3390/E22030362

Fu, X., Liu, W., Zhang, B., & Deng, H. (2013). Quantum behaved particle swarm
optimization with neighborhood search for numerical optimization. Mathematical
Problems in Engineering, 2013. https://doi.org/10.1155/2013/469723

129



Gajula, M., & Rani, D. A. J. (2018). Object Tracking using Orthogonal Learning Particle
Swarm Optimization (OLPSO ). 13(1), 252-261.

Garg, H. (2016). A hybrid PSO-GA algorithm for constrained optimization problems.
Applied Mathematics and Computation, 274, 292-305.
https://doi.org/10.1016/j.amc.2015.11.001

Ghorbani, N., Kasaeian, A., Toopshekan, A., Bahrami, L., & Maghami, A. (2018).
Optimizing a hybrid wind-PV-battery system using GA-PSO and MOPSO for
reducing cost and increasing reliability. Energy.
https://doi.org/10.1016/j.energy.2017.12.057

Guo, Q., Feng, W., Gao, R, Liu, Y., & Wang, S. (2021). Exploring the Effects of Blur
and Deblurring to Visual Object Tracking. IEEE Transactions on Image Processing,
30, 1812-1824. https://doi.org/10.1109/T1P.2020.3045630

Guo, S., Zhang, T., Song, Y., & Qian, F. (2018). Color feature-based object tracking
through particle swarm optimization with improved inertiaweight. Sensors
(Switzerland), 18(4). https://doi.org/10.3390/s18041292

Han, P., & Zhao, G. (2019). A review of edge-based 3D tracking of rigid objects. Virtual
Reality and Intelligent Hardware, 1(6), 580-596.
https://doi.org/10.1016/j.vrih.2019.10.001

Hema, D., & Kannan, S. (2019). Interactive Color Image Segmentation using HSV Color
Space. Science & Technology Journal, 7(1), 37-41.
https://doi.org/10.22232/stj.2019.07.01.05

Hongru, L., Jinxing, H., & Shouyong, J. (2018). A Hybrid PSO Based on Dynamic
Clustering for Global Optimization. https://doi.org/10.1016/j.ifacol.2018.09.311

Hu, W., Yen, G. G., & Zhang, X. (2014). Multiobjective particle swarm optimization
based on Pareto entropy. Ruan Jian Xue Bao/Journal of Software, 25(5), 1025-1050.
https://doi.org/10.13328/j.cnki.jos.004496

Huang, S., Tian, N., Wang, Y., & Ji, Z. (2016). Particle swarm optimization using multi-
information characteristics of all personal-best information. SpringerPlus, 5(1).
https://doi.org/10.1186/s40064-016-3244-8

Humeau-Heurtier, A. (2019). Texture feature extraction methods: A survey. IEEE
Access, 7, 8975-9000. https://doi.org/10.1109/ACCESS.2018.2890743

130



Ibraheem, N. A., Hasan, M. M., Khan, R. Z., & Mishra, P. K. (2012). ARPN Journal of
Science and Technology:: Understanding Color Models: A Review. ARPN Journal
of Science and Technology, 2(3). http://www.ejournalofscience.org

ljjina, E. P., Chand, D., Gupta, S., & Goutham, K. (2019). Computer Vision-based
Accident Detection in Traffic Surveillance. 2019 10th International Conference on
Computing, Communication and Networking Technologies, ICCCNT 20109.
https://doi.org/10.1109/ICCCNT45670.2019.8944469

Iswanto, I. A., Choa, T. W., & Li, B. (2019). Object tracking based on meanshift and
particle-Kalman filter algorithm with multi features. Procedia Computer Science,
157, 521-529. https://doi.org/10.1016/j.procs.2019.09.009

Jeevith, S. H., & Lakshmikanth, S. (2017). Survey on Moving Object Detection and
Tracking in Video. 6(11), 488-494.

Jia, N., Kootstra, G., Koerkamp, P. G., Shi, Z., & Du, S. (2021). Segmentation of body
parts of cows in RGB-depth images based on template matching. Computers and
Electronics in Agriculture, 180(17), 105897.
https://doi.org/10.1016/j.compag.2020.105897

Jia, Y. H., Qiu, J., Ma, Z. Z., & Li, F. F. (2021). A Novel Crow Swarm Optimization
Algorithm (CSO) Coupling Particle Swarm Optimization (PSO) and Crow Search
Algorithm (CSA). Computational Intelligence and Neuroscience, 2021.
https://doi.org/10.1155/2021/6686826

Joshi, R. C., Joshi, M., Singh, A. G., & Mathur, S. (2018). Object detection, classification
and tracking methods for video surveillance: A review. 2018 4th International
Conference on Computing Communication and Automation, ICCCA 2018, 3-9.
https://doi.org/10.1109/CCAA.2018.8777708

Kalam, M. A., & Udayakumar, R. (2023). Real-Time Patient Monitoring System and
Security Using Internet Protocols for Medical Industry. Lecture Notes in Networks
and  Systems, 401, 677-691. https://doi.org/10.1007/978-981-19-0098-
3_65/COVER

Karthika Pragadeeswari, C., & Yamuna, G. (2021). An adaptive tracking for moving
targets in shadows and poor illuminations. Journal of Scientific and Industrial
Research, 80(2), 122-128.

Kas, M., El Merabet, Y., Ruichek, Y., & Messoussi, R. (2019). Survey on local binary

131



pattern descriptors for face recognition. ACM International Conference Proceeding
Series. https://doi.org/10.1145/3314074.3314079

Kate, P., Francis, M., & Guha, P. (2018). Visual Tracking with Breeding Fireflies using
Brightness from Background-Foreground Information. Proceedings - International
Conference on Pattern Recognition, 2018-Augus, 2570-2575.
https://doi.org/10.1109/ICPR.2018.8546216

Kennedy, J., & Eberhart, R. (1995). Particle Swarm Optimization, Proceedings of IEEE
International Conference on Neural Networks Vol. IV: 1942-1948. Neural
Networks. https://doi.org/10.1109/ICNN.1995.488968

Khan, B., Jalil, A., Ali, A., Alkhaledi, K., Mehmood, K., Cheema, K. M., Murad, M.,
Tarig, H., & El-Sherbeeny, A. M. (2022). Multiple Cues-Based Robust Visual
Object Tracking Method. Electronics (Switzerland), 11(3).
https://doi.org/10.3390/electronics11030345

Khan, F. R., Muhabullah, M., Islam, R., Monirujjaman Khan, M., Masud, M., Aljahdali,
S., Kaur, A., & Singh, P. (2021). A Cost-Efficient Autonomous Air Defense System
for National Security. Security and Communication Networks, 2021.
https://doi.org/10.1155/2021/9984453

Khan, R. A,, Yang, S., Fahad, S., Khan, S. U., & Kalimullah. (2021). A Modified Particle
Swarm Optimization with a Smart Particle for Inverse Problems in Electromagnetic
Devices. IEEE Access, 9, 99932-99943.
https://doi.org/10.1109/ACCESS.2021.3095403

Khan, R., Raisa, T. F., & Debnath, R. (2018). An Efficient Contour Based Fine-Grained
Algorithm for Multi Category Object Detection. Journal of Image and Graphics,
6(2), 127-136. https://doi.org/10.18178/j0ig.6.2.127-136

Lai, J., Lei, L., Deng, K., Yan, R., Ruan, Y., & Jinyun, Z. (2020). Fast and robust template
matching with majority neighbour similarity and annulus projection transformation.
Pattern Recognition, 98. https://doi.org/10.1016/j.patcog.2019.107029

Langazane, S. N., & Saha, A. K. (2022). Effects of Particle Swarm Optimization and
Genetic Algorithm Control Parameters on Overcurrent Relay Selectivity and Speed.
IEEE Access, 10, 4550-4567. https://doi.org/10.1109/ACCESS.2022.3140679

Larsen, R. B., Jouffroy, J., & Lassen, B. (2017). On the premature convergence of particle
swarm optimization. 2016 European Control Conference, ECC 2016.

132



https://doi.org/10.1109/ECC.2016.7810572

Le, L. T., Nguyen, H., Zhou, J., Dou, J., & Moayedi, H. (2019). Estimating the heating
load of buildings for smart city planning using a novel artificial intelligence
technique PSO-XGBoost. Applied Sciences (Switzerland).
https://doi.org/10.3390/APP9132714

Lebedeva, E., Zubkov, A., Bondarenko, D., Rymarenko, K., Nukhaev, M., &
Grishchenko, S. (2019). Evaluation of Oil Workers’ Performance Based on
Surveillance Video. 2019 International Multi-Conference on Engineering,
Computer and Information Sciences (SIBIRCON), 0432-0435.
https://ieeexplore.ieee.org/document/8958352

Lee, Y. H., Ahn, H., Ahn, H. B., & Lee, S. Y. (2019). Visual object detection and tracking
using analytical learning approach of validity level. Intelligent Automation and Soft
Computing, 25(1), 205-216. https://doi.org/10.31209/2018.100000056

Li, H., Huang, L., Zhang, R., Lv, L., Wang, D., & Li, J. (2020). Object tracking in video
sequence based on kalman filter. Proceedings - 2020 International Conference on
Computer Engineering and Intelligent Control, ICCEIC 2020, 106-110.
https://doi.org/10.1109/ICCEIC51584.2020.00029

Li, H., Jin, H., Wang, H., & Ma, Y. (2019). Improved adaptive holonic particle swarm
optimization. Mathematical Problems in Engineering, 20109.
https://doi.org/10.1155/2019/8164083

Li, M., Du, W., & Nian, F. (2014). An adaptive particle swarm optimization algorithm
based on directed weighted complex network. Mathematical Problems in
Engineering, 2014. https://doi.org/10.1155/2014/434972

Li, Y., & Zhang, W. (2023). Traffic flow digital twin generation for highway scenario
based on radar-camera paired fusion. Scientific Reports, 13(1), 1-15.
https://doi.org/10.1038/s41598-023-27696-z

Li, Z. (2021). Research on the expression of new visual intelligence system based on
machine learning technology. Journal of Intelligent & Fuzzy Systems, 1-9.
https://doi.org/10.3233/jifs-189835

Li, Z., Li, P., Yu, X., & Hashem, M. (2014). Real-Time Tracking by Double Templates
Matching Based on Timed Motion History Image with HSV Feature. 2014.

133



Liang, J., Sun, J., Zhang, X., Bian, M., & Bi, F. (2023). Lightweight Tracking of Satellite
Video Object Based on Saliency Enhancement Mechanism. IEEE Journal on
Miniaturization for Air and Space Systems, 1-1.
https://doi.org/10.1109/JMASS.2023.3234099

Liu, C., & Ke, L. (2022). Cloud assisted Internet of things intelligent transportation
system and the traffic control system in the smart city. Journal of Control and
Decision. https://doi.org/10.1080/23307706.2021.2024460

Liu, D. S. M., & Wu, S. J. (2022). Light direction estimation and hand touchable
interaction for augmented reality. Virtual Reality. https://doi.org/10.1007/s10055-
022-00624-8

Liu, G., Chen, W., Chen, H., Xie, J., & Zheng, Q. (2019). A Quantum Particle Swarm
Optimization Algorithm with Teamwork Evolutionary Strategy. Mathematical
Problems in Engineering, 2019. https://doi.org/10.1155/2019/1805198

Liu, W., Wang, Z., Zeng, N., Yuan, Y., Alsaadi, F. E., & Liu, X. (2021). A novel
randomised particle swarm optimizer. International Journal of Machine Learning
and Cybernetics. https://doi.org/10.1007/s13042-020-01186-4

Liu, Y., Dong, Y., Song, Z., & Wang, M. (2019). 2D-3D point set registration based on
global rotation search. IEEE Transactions on Image Processing, 28(5), 2599-2613.
https://doi.org/10.1109/T1P.2018.2887207

Liu, Z. G., Ji, X. H,, Yang, Y., & Cheng, H. T. (2021). Multi-technique diversity-based
particle-swarm  optimization.  Information  Sciences, 577,  298-323.
https://doi.org/10.1016/}.ins.2021.07.006

Liu, Z., Li, H., & Zhu, P. (2019). Diversity enhanced particle swarm optimization
algorithm and its application in vehicle lightweight design. Journal of Mechanical
Science and Technology 2019 33:2, 33(2), 695-709.
https://doi.org/10.1007/S12206-019-0124-5

Lloyd, K., Rosin, P. L., Marshall, D., & Moore, S. C. (2017). Detecting violent and
abnormal crowd activity using temporal analysis of grey level co-occurrence matrix
(GLCM)-based texture measures. Machine Vision and Applications, 28(3-4), 361
371. https://doi.org/10.1007/s00138-017-0830-x

Lucay, F. A, Gélvez, E. D., & Cisternas, L. A. (2019). Design of flotation circuits using
tabu-search algorithms: Multispecies, equipment design, and profitability

134



parameters. Minerals, 9(3), 1-22. https://doi.org/10.3390/min9030181

Luitel, B., & Venayagamoorthy, G. K. (2008). Differential Evolution Particle Swarm
Optimization for Digital Filter Design. 2(3), 3954-3961.

Luna, E., Miguel, J. C. S., Ortego, D., & Martinez, J. M. (2018). Abandoned object
detection in video-surveillance: Survey and comparison. Sensors (Switzerland),
18(12), 1-32. https://doi.org/10.3390/s18124290

Luo, W., Sun, J., Bu, C., & Liang, H. (2016). Species-based Particle Swarm Optimizer
enhanced by memory for dynamic optimization. Applied Soft Computing Journal,
47, 130-140. https://doi.org/10.1016/j.as0c.2016.05.032

Manocha, M., & Kaur, P. (2014). Object Tracking Techniques for Video Tracking : A
Survey. 25-29.

Mansouri, S., Farahmand, F., Vossoughi, G., Ghavidel, A. A., & Rezayat, M. (2018).
Feasibility of infrared tracking of beating heart motion for robotic assisted beating
heart surgery. International Journal of Medical Robotics and Computer Assisted
Surgery, 14(1). https://doi.org/10.1002/rcs.1869

Mao, K., Zhang, K., Du, W., Ali, W., Feng, X., & Zhang, H. (2020). The potential of
wastewater-based epidemiology as surveillance and early warning of infectious
disease outbreaks. Current Opinion in Environmental Science & Health, 17, 1-7.
https://doi.org/10.1016/J.COESH.2020.04.006

Margarat, G. S., & Sivasubramanian, S. (2018). Moving basket ball detection and
tracking system by different approaches. International Journal of Recent
Technology and Engineering, 7(4), 270-278.

Marinakis, Y., lordanidou, G. R., & Marinaki, M. (2013). Particle Swarm Optimization
for the vehicle routing problem with stochastic demands. Applied Soft Computing
Journal, 13(4), 1693-1704. https://doi.org/10.1016/j.as0c.2013.01.007

Marini, F., & Walczak, B. (2015). Particle swarm optimization (PSO). A tutorial.
Chemometrics and Intelligent Laboratory Systems.
https://doi.org/10.1016/j.chemolab.2015.08.020

Masood, H., Zafar, A., Ali, M. U., Khan, M. A., Igbal, K., Tariq, U., & Kadry, S. (2021).
Optimization of Correlation Filters Using Extended Particle Swarm Optimization
Technique. Computational and Mathematical Methods in Medicine, 2021.

135



https://doi.org/10.1155/2021/6321860

Mayershofer, C., Hammami, A., & Fottner, J. (2020). Multi-Class Object Detection
Using 2D Poses. Proceedings - 19th IEEE International Conference on Machine
Learning and Applications, ICMLA 2020, 647-652.
https://doi.org/10.1109/ICMLA51294.2020.00107

Mehmood, Y., Sadiq, M., Shahzad, W., & Amin, F. (2019). Fitness-based acceleration
coefficients to enhance the convergence speed of novel binary particle swarm
optimization. Proceedings - 2018 International Conference on Frontiers of
Information Technology, FIT 2018, 355-360.
https://doi.org/10.1109/FI1T.2018.00069

Menon, R. V., Kalipatnapu, S., & Chakrabarti, 1. (2021). High speed VLSI architecture
for improved region based active contour segmentation technique. Integration,
77(June 2020), 25-37. https://doi.org/10.1016/j.vIsi.2020.11.004

Mewada, H., Al-Asad, J. F., Patel, A., Chaudhari, J., Mahant, K., & Vala, A. (2021). A
Fast Region-based Active Contour for Non-rigid Object Tracking and its Shape
Retrieval. PeerJ Computer Science, 7, 1-19. https://doi.org/10.7717/PEERJ-CS.373

Meziane, M. A., Mouloudi, Y., Bouchiba, B., & Laoufi, A. (2019). Impact of inertia
weight strategies in particle swarm optimization for solving economic dispatch
problem. Indonesian Journal of Electrical Engineering and Computer Science,
13(1), 377-383. https://doi.org/10.11591/ijeecs.v13.i1.pp377-383

Mishra, A. K., Das, S. R., Ray, P. K., Mallick, R. K., Mohanty, A., & Mishra, D. K.
(2020). PSO-GWO Optimized Fractional Order PID Based Hybrid Shunt Active
Power  Filter for Power Quality Improvements. IEEE  Access.
https://doi.org/10.1109/ACCESS.2020.2988611

Misra, R., & Ray, K. S. (2018). Object Tracking based on Quantum Particle Swarm
Optimization. 2017 9th International Conference on Advances in Pattern
Recognition, ICAPR 2017, 292-297. https://doi.org/10.1109/ICAPR.2017.8593075

Moayedi, H., Raftari, M., Sharifi, A., Jusoh, W. A. W., & Rashid, A. S. A. (2020).
Optimization of ANFIS with GA and PSO estimating o ratio in driven piles.
Engineering with Computers. https://doi.org/10.1007/s00366-018-00694-w

Mostafa Bozorgi, S., & Yazdani, S. (2019). IWOA: An improved whale optimization
algorithm for optimization problems. Journal of Computational Design and

136



Engineering. https://doi.org/10.1016/j.jcde.2019.02.002

Musa, Z., Hassin, M. H. B. M., Fauzi, N. I. H., Bakar, R. A., & Watada, J. (2018). A New
Approach of Optimal Search Solution in Particle Swarm Optimization Algorithm
for Object Detection Method. Advanced Science Letters.
https://doi.org/10.1166/asl.2018.12999

Musa, Z., M. Hassin, M. H., Muhamad Fauzi, N. izzatie H., Abu Bakar, R., & Watada, J.
(2017). A New Approach of Optimal Search Solution in Particle Swarm
Optimization Algorithm for Object Detection Method.

Musa, Z., Salleh, M. Z., Bakar, R. A., & Watada, J. (2016). GbLN-PSO and Model-Based
Particle Filter Approach for Tracking Human Movements in Large View Cases.
IEEE Transactions on Circuits and Systems for Video Technology, 26(8), 1433—
1446. https://doi.org/10.1109/TCSVT.2015.2433172

Nakisa, B., Nazri, M. Z. A., Rastgoo, M. N., & Abdullah, S. (2014). A survey: Particle
swarm optimization based algorithms to solve premature convergence problem.
Journal of Computer Science. https://doi.org/10.3844/jcssp.2014.1758.1765

Nguyen, D. T., Zong, Z., Ogunbona, P., & Li, W. (2010). Object detection using non-
redundant local Binary Patterns. Proceedings - International Conference on Image
Processing, ICIP, 4609-4612. https://doi.org/10.1109/ICIP.2010.5651633

Ning, Y., Peng, Z., Dai, Y., Bi, D., & Wang, J. (2019). Enhanced particle swarm
optimization with multi-swarm and multi-velocity for optimizing high-dimensional
problems. Applied Intelligence, 49(2), 335-351. https://doi.org/10.1007/s10489-
018-1258-3

Okulewicz, M., & Mandziuk, J. (2017). The impact of particular components of the PSO-
based algorithm solving the Dynamic Vehicle Routing Problem. Applied Soft
Computing, 58, 586-604. https://doi.org/10.1016/J.ASOC.2017.04.070

Palupi Rini, D., Mariyam Shamsuddin, S., & Sophiyati Yuhaniz, S. (2011). Particle
Swarm Optimization: Technique, System and Challenges. International Journal of
Computer Applications, 14(1), 19-27. https://doi.org/10.5120/1810-2331

Panchal, P., Prajapati, G., Patel, S., & Shah, H. (2018). a Review on Moving Object
Detection and Tracking Methods. International Journal of Advance Engineering
and Research Development, 3(02), 7-12. https://doi.org/10.21090/ijaerd.c1021308

137



Phuangsaijai, N., Jakmunee, J., & Kittiwachana, S. (2021). Investigation into the
predictive performance of colorimetric sensor strips using RGB, CMYK, HSV, and
CIELAB coupled with various data preprocessing methods: a case study on an
analysis of water quality parameters. Journal of Analytical Science and Technology,
12(1). https://doi.org/10.1186/s40543-021-00271-9

Piza, E. L., Welsh, B. C., Farrington, D. P., & Thomas, A. L. (2019). CCTV surveillance
for crime prevention: A 40-year systematic review with meta-analysis. Criminology
and Public Policy, 18(1), 135-159. https://doi.org/10.1111/1745-9133.12419

Qi, X.,Ju, G., & Xu, S. (2018). Efficient solution to the stagnation problem of the particle
swarm optimization algorithm for phase diversity. Applied Optics, 57(11), 2747.
https://doi.org/10.1364/a0.57.002747

Rafique, A. A., Al-rasheed, A., Ksibi, A., Ayadi, M., Jalal, A., Alnowaiser, K., Meshref,
H., & Member, S. (2023). Smart Traffic Monitoring Through Pyramid Pooling
Vehicle Detection and Filter-Based Tracking on Aerial Images. 11(January).

Ran, M., Wang, Q., & Dong, C. (2014). A dynamic search space Particle Swarm
Optimization algorithm based on population entropy. 26th Chinese Control and
Decision Conference, CCDC 2014, 4292-4296.
https://doi.org/10.1109/CCDC.2014.6852934

Rao, X., & Yan, X. (2022). Particle Swarm Optimization Algorithm Based on
Information Sharing in Industry 4.0. Wireless Communications and Mobile
Computing, 2022. https://doi.org/10.1155/2022/4328185

Rathnayake, T., Gostar, A. K., Hoseinnezhad, R., Tennakoon, R., & Bab-Hadiashar, A.
(2020). On-line visual tracking with occlusion handling. Sensors (Switzerland),
20(3), 1-23. https://doi.org/10.3390/s20030929

Reddy, K. R., Priya, K. H., & Neelima, N. (2016). Object Detection and Tracking - A
Survey. Proceedings - 2015 International Conference on Computational
Intelligence and Communication Networks, CICN 2015, 4(34), 418-421.
https://doi.org/10.1109/CICN.2015.317

Rezaei, F., & Safavi, H. R. (2020). GUASPSO: a new approach to hold a better
exploration—exploitation balance in  PSO algorithm. Soft Computing.
https://doi.org/10.1007/s00500-019-04240-8

Rezazadeh, 1., Meybodi, M. R., & Naebi, A. (2011). Particle swarm optimization

138



algorithm in dynamic environments: Adapting inertia weight and clustering
particles. Proceedings - UKSim 5th European Modelling Symposium on Computer
Modelling and Simulation, EMS 2011, 76-82. https://doi.org/10.1109/EMS.2011.62

Ruchay, A., Kober, V., & Gonzalez-Fraga, J. A. (2018). Reliable Recognition of Partially
Occluded Objects with Correlation Filters. Mathematical Problems in Engineering,
2018, 1-8. https://doi.org/10.1155/2018/8284123

Sadkhan, A. S. B., Talebiyan, S. R., & Farzaneh, N. (2021). An Investigate on Moving
Object Tracking and Detection in Images. 1st Babylon International Conference on
Information  Technology and Science 2021, BICITS 2021, 69-75.
https://doi.org/10.1109/BICITS51482.2021.9509887

Sahmoud, S., & Topcuoglu, H. R. (2019). Hybrid techniques for detecting changes in less
detectable dynamic multiobjective optimization problems. GECCO 2019
Companion - Proceedings of the 2019 Genetic and Evolutionary Computation
Conference Companion, 1449-1456. https://doi.org/10.1145/3319619.3326867

Samuel, S., Reghunadh, S., Ashwin, M. K., Sabu, S., Nair, S. S., & Varghese, R. R.
(2020). An Intelligent Traffic Monitoring System for Non-Helmet Wearing
Motorcyclists Detection. 2020 International Conference on Data Analytics for
Business and Industry: Way Towards a Sustainable Economy, ICDABI 2020.
https://doi.org/10.1109/ICDABI51230.2020.9325632

Schmitt, M., & Wanka, R. (2015). Particle swarm optimization almost surely finds local
optima. Theoretical Computer Science, 561(PA), 57-72.
https://doi.org/10.1016/j.tcs.2014.05.017

Seby, A., Baby, A., Rose, B., Gerard, C., & Chooralil, V. S. (2021). Crowd Manager
during Pandemic using Video Analytics. 12(6), 5199-5206.

Sengupta, S., Basak, S., & Peters, R. A. (2019). Particle Swarm Optimization: A Survey
of Historical and Recent Developments with Hybridization Perspectives. In
Machine Learning and Knowledge Extraction (Vol. 1, Issue 1, pp. 157-191). MDPI.
https://doi.org/10.3390/make1010010

Shahkhir Mozamir, M., Binti Abu Bakar, R., Isni Soffiah Wan Din, W., & Musa, Z.
(2020). GbLN-PSO Algorithm for Indoor Localization in Wireless Sensor Network.
IOP  Conference  Series: Materials  Science  and Engineering.
https://doi.org/10.1088/1757-899X/769/1/012033

139



Shagarin, T., & Noack, B. R. (2023). A Fast-Converging Particle Swarm Optimization
through Targeted, Position-Mutated, Elitism (PSO-TPME). International Journal of
Computational Intelligence Systems, 16(1). https://doi.org/10.1007/s44196-023-
00183-z

Sharma, K. (2018). Feature-based efficient vehicle tracking for a traffic surveillance
system R. Computers and Electrical Engineering, 70, 690-701.
https://doi.org/10.1016/j.compeleceng.2017.10.002

Sheu, M. H., Jhang, Y. S., Morsalin, S. M. S., Huang, Y. F., Sun, C. C., & Lai, S. C.
(2021). Uav object tracking application based on patch color group feature on
embedded system. Electronics (Switzerland), 10(15), 1-19.
https://doi.org/10.3390/electronics10151864

Shin, M., & Moon, N. (2021). Indoor distance measurement system cops (Covid-19
prevention system). Sustainability (Switzerland), 13(9).
https://doi.org/10.3390/su13094738

Sindhuja, G., & Devi, R. (2015). A Survey on Detection and Tracking of Objects in Video
Sequence. 3(2), 418-426.

Singh, P., Deepak, B. B. V. L., Sethi, T., & Murthy, M. D. P. (2015). Real-time object
detection and Tracking using color feature and motion. 2015 International
Conference on Communication and Signal Processing, ICCSP 2015, 1236-1241.
https://doi.org/10.1109/ICCSP.2015.7322705

Singh, R., Kushwah, A., Warrier, P., & Oza, S. (2023). Wireless Surveillance Robot
for Industrial Application. 561-573. https://doi.org/10.1007/978-981-19-5868-
7 41

Song, H., Liang, H., Li, H., Dai, Z., & Yun, X. (2019). Vision-based vehicle detection
and counting system using deep learning in highway scenes. European Transport
Research Review, 11(1). https://doi.org/10.1186/s12544-019-0390-4

Sreenu, G., & Saleem Durai, M. A. (2019). Intelligent video surveillance: a review
through deep learning techniques for crowd analysis. Journal of Big Data, 6(1), 1—-
27. https://doi.org/10.1186/s40537-019-0212-5

Stein, M., Janetzko, H., Lamprecht, A., Breitkreutz, T., Zimmermann, P., Goldllcke, B.,
Schreck, T., Andrienko, G., Grossniklaus, M., & Keim, D. A. (2018). Bring It to the
Pitch: Combining Video and Movement Data to Enhance Team Sport Analysis.

140



IEEE Transactions on Visualization and Computer Graphics, 24(1), 13-22.
https://doi.org/10.1109/TVCG.2017.2745181

Subramoney, D., & Nyirenda, C. N. (2022). Multi-Swarm PSO Algorithm for Static
Workflow Scheduling in Cloud-Fog Environments. IEEE Access, 10, 117199-
117214. https://doi.org/10.1109/ACCESS.2022.3220239

Sudheer, M. S., & Vamsi Krishna, M. (2019). Dynamic PSO for task scheduling
optimization in cloud computing. International Journal of Recent Technology and
Engineering, 8(2 Special Issue 11), 332-338.
https://doi.org/10.35940/ijrte.B1052.0982S1119

Sun, J., Wu, X,, Palade, V., Fang, W., Lai, C.-H., & Xu, W. (2012). Convergence analysis
and improvements of quantum-behaved particle swarm optimization.
https://doi.org/10.1016/j.ins.2012.01.005

Sunitha, M. R., Jayanna, H. S., & Ramegowda. (2015). Tracking multiple moving object
based on combined color and centroid feature in video sequence. 2014 IEEE
International Conference on Computational Intelligence and Computing Research,
IEEE ICCIC 2014, 1-5. https://doi.org/10.1109/1CCIC.2014.7238412

Tang, B., Xiang, K., Pang, M., & Zhanxia, Z. (2020). Multi-robot path planning using an
improved self-adaptive particle swarm optimization. International Journal of
Advanced Robotic Systems. https://doi.org/10.1177/1729881420936154

Tran Van, P., Huynh Van, T., & Tangaramvong, S. (2022). Performance Comparison of
Variants Based on Swarm Intelligence Algorithm of Mathematical and Structural
Optimization. IOP Conference Series: Materials Science and Engineering, 1222(1),
012013. https://doi.org/10.1088/1757-899x/1222/1/012013

Tripathi, D. P., & Jena, U. R. (2016). Cognitive and social information based PSO.
International Journal of Engineering, Science and Technology, 8(3), 64.
https://doi.org/10.4314/ijest.v8i3.6

Umapathy, P., Venkataseshaiah, C., & Arumugam, M. S. (2010). Particle Swarm
Optimization with various inertia weight variants for optimal power flow solution.
Discrete Dynamics in Nature and Society, 2010.
https://doi.org/10.1155/2010/462145

Varatharasan, V., Shin, H. S., Tsourdos, A., & Colosimo, N. (2019). Improving Learning
Effectiveness for Object Detection and Classification in Cluttered Backgrounds.

141



2019 International Workshop on Research, Education and Development on
Unmanned Aerial Systems, RED-UAS 2019, 78-85.
https://doi.org/10.1109/REDUAS47371.2019.8999695

Vinay Kumar, S. B., & Rao, P. V. (2017). Interactive Self Improvement Based Adaptive
Particle Swarm Optimization.
Http://Dx.Doi.Org/10.1080/13614576.2017.1297732, 22(1), 13-33.
https://doi.org/10.1080/13614576.2017.1297732

Wang, C. F., & Liu, K. (2016). A Novel Particle Swarm Optimization Algorithm for
Global Optimization. Computational Intelligence and Neuroscience, 2016.
https://doi.org/10.1155/2016/9482073

Wang, D., Tan, D., & Liu, L. (2018). Particle swarm optimization algorithm: an
overview. Soft Computing. https://doi.org/10.1007/s00500-016-2474-6

Wang, H. C., & Yang, C. T. (2016). Enhanced Particle Swarm Optimization With Self-
Adaptation Based On Fitness-Weighted Acceleration Coefficients. Intelligent
Automation and Soft Computing. https://doi.org/10.1080/10798587.2015.1057956

Wang, J. (2022). Research on the Reform of Higher Education Training Mode under the
Background of Big Data and Internet of Things. Wireless Communications and
Mobile Computing, 2022. https://doi.org/10.1155/2022/5925433

Wang, T., Wang, W., Liu, H., & Li, T. (2019). Research on a face real-time tracking
algorithm based on particle filter multi-feature fusion. Sensors (Switzerland), 19(5).
https://doi.org/10.3390/s19051245

Wang, W., Gao, S., Song, R., & Wang, Z. (2021). A Safety Helmet Detection Method
Based on the Combination of SSD and HSV Color Space. Lecture Notes in
Electrical Engineering, 712, 123-129. https://doi.org/10.1007/978-981-15-9354-
312

Wang, X., Wang, G., & Wu, Y. (2018). An Adaptive Particle Swarm Optimization for
Underwater Target Tracking in Forward Looking Sonar Image Sequences. IEEE
Access, 6, 46833-46843. https://doi.org/10.1109/ACCESS.2018.2866381

Wang, Y., & Wei, C. (2021). Design optimization of office building envelope based on
quantum genetic algorithm for energy conservation. Journal of Building
Engineering, 35(December 2020), 102048.
https://doi.org/10.1016/j.jobe.2020.102048

142



Wang, Z., Zhang, T., Kong, L., & Cui, G. (2019). Prediction-based PSO algorithm for
MIMO radar antenna deployment in dynamic environment. The Journal of
Engineering. https://doi.org/10.1049/joe.2019.0188

Wei, G., Tian, Y., Kaneko, S., & Jiang, Z. (2022). Robust Template Matching Using
Multiple-Layered ~ Absent Color Indexing. Sensors, 22(17), 1-16.
https://doi.org/10.3390/s22176661

Wei, H., Yang, C., & Yu, Q. (2017). Contour segment grouping for object detection.
Journal of Visual Communication and Image Representation, 48, 292-3009.
https://doi.org/10.1016/j.jvcir.2017.07.003

Xiang, Y. Q., & Mo, L. (2019). Self-adaptive improved PSO algorithm to solve optimal
operation of cascade reservoir systems. I0OP Conference Series: Earth and
Environmental  Science, 344(1), 012110. https://doi.org/10.1088/1755-
1315/344/1/012110

Xie, W., Du, L., Dai, H., & Li, Y. (2019). A Ship Target Detection Method for SAR
Image Based on Local Region. 2019 International Radar Conference, RADAR 2019,
17-20. https://doi.org/10.1109/RADAR41533.2019.171218

Xu, G., Wu, Z. H., & Jiang, M. Z. (2015). Premature convergence of standard particle
swarm optimisation algorithm based on Markov chain analysis. International
Journal  of Wireless and Mobile  Computing, 9(4), 377-382.
https://doi.org/10.1504/1JWMC.2015.074034

Xu, G., & Yu, G. (2018). On convergence analysis of particle swarm optimization
algorithm. Journal of Computational and Applied Mathematics, 333, 65-73.
https://doi.org/10.1016/j.cam.2017.10.026

Xu, Z., & Li, S. (2017). Research on Moving Target Tracking Based on Kalman Filter in
Volleyball Video. 10(1), 99-108.

Xue, Y., Tang, T., Pang, W., & Liu, A. X. (2020). Self-adaptive parameter and strategy
based particle swarm optimization for large-scale feature selection problems with
multiple classifiers. Applied Soft Computing, 88, 106031.
https://doi.org/10.1016/J.ASOC.2019.106031

Yang, H. (2011). Particle Swarm Optimization with Modified Velocity Strategy. Energy
Procedia, Complete(11), 1074-1079.
https://doi.org/10.1016/J.EGYPRO.2011.10.360

143



Yang, L., Yang, X., Wu, Y., & Liu, X. (2018). Applied research on distributed generation
optimal allocation based on improved estimation of distribution algorithm.
Energies, 11(9). https://doi.org/10.3390/en11092363

Yang, S., Wang, M., & Jiao, L. (2004). A quantum particle swarm optimization.
Proceedings of the 2004 Congress on Evolutionary Computation, CEC2004, 1, 320—
324. https://doi.org/10.1109/CEC.2004.1330874

Yuheng, S., & Hao, Y. (2017). Image Segmentation Algorithms Overview. 1.
http://arxiv.org/abs/1707.02051

Zhang, X., Kang, Q., Cheng, J., & Wang, X. (2018). A novel hybrid algorithm based on
Biogeography-Based Optimization and Grey Wolf Optimizer. Applied Soft
Computing Journal, 67, 197-214. https://doi.org/10.1016/j.as0c.2018.02.049

Zhao, S., Zhang, S., & Zhang, L. (2018). Towards occlusion handling: Object tracking
with background estimation. IEEE Transactions on Cybernetics, 48(7), 2086—2100.
https://doi.org/10.1109/TCYB.2017.2727138

Zhou, J., Yang, J., Lin, L., Zhu, Z., & Ji, Z. (2015). A Local Best Particle Swarm
Optimization Based on Crown Jewel Defense Strategy. International Journal of
Swarm Intelligence Research. https://doi.org/10.4018/ijsir.2015010103

Zhou, T., Fan, D. P., Cheng, M. M., Shen, J., & Shao, L. (2021). RGB-D salient object
detection: A survey. Computational Visual Media, 7(1), 37-69.
https://doi.org/10.1007/s41095-020-0199-z

Zhou, W., Zhu, W., Chen, Y., & Chen, J. (2021). Dynamic changes and multi-
dimensional evolution of portfolio optimization.
Http://Www.Tandfonline.Com/Action/AuthorSubmission?JournalCode=rero20&p
age=instructions. https://doi.org/10.1080/1331677X.2021.1968308

Zhu, X., & Wang, H. (2018). A new inertia weight control strategy for particle swarm
optimization. AIP Conference Proceedings, 1955, 1-5.
https://doi.org/10.1063/1.5033759

Zolfaghari, M., Ghanei-Yakhdan, H., & Yazdi, M. (2020). Real-time object tracking
based on an adaptive transition model and extended Kalman filter to handle full
occlusion. Visual Computer. https://doi.org/10.1007/s00371-019-01652-3

144





