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Performance Evaluation of the Ant Colony
Optimization Algorithm for the Optimal
Operation of a Multi-Reservoir System:

Comparing Four Algorithms

R. Moeini ¥

Abstract

Optimal operation of multi-reservoir systems is amongst the
important problems in the field of water engineering which
cannot be easily solved. Nowadays, water engineering experts
are using Meta-heuristic algorithms to solve this problem due
to the computational capabilities of these algorithms. Ant
Colony Optimization algorithm is one of the algorithms
which is based on foraging behavior of real ants. In this
research, the capability of four different ant colony
optimization algorithms, Ant System, Elitist Ant System,
Ranked Ant system, and Max-Min Ant System has been
tested to solve the four- and ten-reservoir benchmark systems.
For each algorithm two different formulations are proposed;
in the first formulation reservoir releases and in the second
formulation reservoir storages are considered as decision
variables of the problem. The results showed that the Ant
Colony Optimization algorithm is a competent algorithm to
solve Multi-reservoir system operation optimization problem.
The Max-Min Ant System is also assessed as superior to
other algorithms for such problems.

Keywords: Multi-reservoir system, Optimal operation, Ant
Colony Optimization algorithm.
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11-Ant Colony System
12-Particle Swarm Optimization
13-Colony

14-Pheromone

15-Nest

16-Food

17-Ant System

18-Elitist Ant System
19-Elitist-Rank Ant System
20-Max-Min Ant System
21-Exploration

22-Exploitation

23-Feasible

24-Differential Dynamic Programming
25-Fortran

26-Lingo

27-Pheromone Re-initiation
28-Partial Path Replacement
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1-Linear Programming

2-Nonlinear Programming

3-Dynamic Programming

4-Meta-heuristic

5-Genetic Algorithm

6-Honey Bees Mating Optimization

7-Ant Colony Optimization

8-Curse of Dimensionally

9-Mix Integer Nonlinear Programming (MINLP)
10-Aggregation / Decomposition
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