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Solving Geographic Travelling Salesman Problem Based on
Space Transformation

R. Mortazavi, Assistant Professor!

1- School of Engineering, Damghan University, Damghan, Iran, r_mortazavi@du.ac.ir

Abstract: One of the most important optimization problem in combinatorial algorithms is Travelling Salesman Problem. This is due to its
practical usages, especially in geospatial information technology. It is proved that the problem complexity is NP-Hard, but many heuristic
methods are presented for practical applications. In this paper, the space transformation method is used to transform a geographic instance
of travelling salesman problem into a simpler Euclidean one, such that traditional heuristics can be applied more successfully. Additionally,
a heuristic technique to solve the transformed instance is introduced. The results confirm the superiority of the proposed method in terms
of both the tour length and running time of the method in comparison with similar techniques.

Keywords: Travelling Salesman Problem, space transformation, map projection, non-Euclidean distance, optimization.
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<75 while [V,| > 2 do

add (v;, v;) with the best S, j] to partial tour provided that no
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8. if degree of v; is 2, remove i from V,

9. if degree of v; is 2, remove j from V,

10. stitch remaining two cities in V}, through the hub node
11. return tour
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8
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1 function tour=savings2(V) {

2 hub « index of the most central city in V

3 V « sort(V, hub)

4. KD « kd-treeonV

5. H « empty Max Heap

6 Vy < {2,..,n}

7 ifknn(i,1) =j VieV, /I decreasing loop on i

8 if knn(j,1) = ior (i <jand degree of v; is 0 and
knn(j,2) = i), add (i, ) to partial tour

9. idx «n

10. while |V,| > 2 do

11. while H is empty or D (idx, hub) = H.top/2 and idx > 1 do

12. NN « knn(idx, 1)

13. S « D(hub, idx) + D(hub, NN) — D (idx, NN)

14. H.push(S)

15. idx « idx —1

16. (i,j) « H.pop

17. if i € V, continue

18. if j € V,, and adding(i, j) to partial tour does not create a
subtour

19. add(i, j) to partial tour

20. if degree of v; is 2, remove j from V,

21. if degree of v; is 2, remove i from V},, and continue

22. NN « knn(i, 1)

23. S « D(hub, i) + D(hub,NN) — D(i, NN)

24, H.push(S)

25. stitch remaining two cities in V;, through the hub node

26. return tour

27}
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