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✦Time-adaptive optimization solves complex social challenges 

with high precision.

✦Adaptive evolutionary computation supports a sustainable 

and resilient future society.
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Optimization for high-speed train design. 

•   As systems and products grow more complex, the need to 

solve optimization problems efficiently within limited time 

frames is increasing [1].

• Metaheuristic Algorithms (MAs), inspired by biological, 

physical, or population-based phenomena, include popular 

methods such as Genetic Algorithm (GA) and Competitive 

Swarm Optimizer (CSO). 

• CSO  is a Metaheuristic algorithm proposed in 

2015. It is an improved variant of Particle 

Swarm Optimization (PSO) and incorporates a 

competitive mechanism to enhance optimization 

performance, like the pic. 

• The original CSO algorithm randomly selects 

two individuals, which may result in the 

obsoletion of multiple promising solutions 

and reduce the diversity of the search space.

The trouble with the original Competitive Swarm Optimizer (CSO) 

Our proposal 
• The original CSO randomly selects 

individuals for win-lose comparisons, 

which may reduce diversity in early 

exploration. To improve this, we use an 

adjacency distance matrix to select from 

the K nearest neighbors, enhancing 

exploration. To avoid slow convergence 

later, we introduce an adaptive factor 

that gradually shifts selection from 

neighbor-based to random. This ensures 

strong exploration early and faster 

convergence in later stages.

Future topics
• Future work includes automated parameter tuning, improving scalability for large problems, and applying 

the method to real-world domains such as energy, logistics, and machine learning.
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