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o OBJECTIVES: 
Develop a web-based interactive visualization platform for 
Multi-Objective Particle Swarm Optimization (MOPSO) 
result analysis, making complex optimization data 
accessible to practitioners and researchers.

o MOPSO FOUNDATION: 
- Based on research covering FMOPSO, CCPSO, DCPSO 

algorithms
- Addresses premature convergence in multi-objective 

optimization
- Handles trade offs between competing objectives e.g. 

(cost vs. performance, speed vs accuracy).

o APPROACH: 
- Web-based dashboard using python dash and plotly
- Real-time interactive data exploration capabilities
- Deployed on CERN’s OKD (OpenShift) PaaS 

infrastructure

o FUNCTIONALITY:
- Dynamic Pareto front identification and analysis.
- Multi-dimensional filtering and point selection 

tools.
- Transform CSV optimization results into interactive 

visualization.

o OUTCOME: 
Bridge the gap between sophisticated MOPSO 
algorithms and practical decision-making through 
intuitive data exploration.

PROJECT OVERVIEW:



MOPSO FOUNDATION:

What is MOPSO?

o Multi-Objective Optimization:
- Real-world problems have competing 

objectives
- No single “best” solution. It needs 

trade-off analysis.
- Pareto front represents optimal trade-

offs.

o PSO Challenges in Multi-Objective:
- Premature convergence issues
- Loss of solution diversity
- Difficulty exploring full trade-off 

space.



INTERACTIVE VISUALIZATION FEATURES:
(MY WORK)

o Dynamic Scatter Matrix
o Advanced Filtering System
o Point Selection and Analysis
o Data Management
o Real-time Insights.

Key Benefit:
- Immediate visualization of algorithm 
performance.
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