Highlights
· A ant colony optimization (ACO) algorithm is modified with k-opt operation to solve covering salesman problem(CSP) under one restriction in crisp and imprecise (fuzzy, rough) environment.

· The algorithm is capable to solve CSP in the crisp as well as in uncertainty environments. 

· k-opt algorithm is used at the end of ACO operation to improve the quality of the solution.

· The propose algorithm is divided into two sub-algorithm,

The first sub-algorithm is create proper groups and second sub-algorithm is create a min cost Hamiltonian circuit over the group. 

· Algorithm is tested with standard benchmark crisp problems available in the literature.
· Test results show that the proposed algorithm is efficient in solving the CSPs in crisp and imprecise environments.

