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Multi-Dimensional Traveling Salesman Problem Scheme
Using Top-n Skyline Query

ChangGyun Jin" - Dukshin Oh™" - Jongwan Kim'"

ABSTRACT

The traveling salesman problem is an algorithmic problem tasked with finding the shortest route that a salesman visits, visiting each
city and returning to the started city. Due to the exponential time complexity of TSP, it's hard to implement on cases like amusement
park or delivery. Also, TSP is hard to meet user's demand that is associated with multi-dimensional attributes like travel time, interests,
waiting time because it uses only one attribute - distance between nodes. This paper proposed Top-n Skyline-Multi Dimension TSP to
resolve formerly adverted problems. The proposed algorithm finds the shortest route faster than the existing method by decreasing the
number of operations, selecting multi-dimensional nodes according to the dominance of skyline. In the simulation, we compared
computation time of dynamic programming algorithm to the proposed a TS-MDT algorithm, and it showed that TS-MDT was faster than

dynamic programming algorithm.

Keywords : Traveling Salesman Problem, Top—n Skyline, Skyline Query, Multi-Dimension Data, Dynamic Programming, Shortest Path
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Fig. 1. Traveling Salesman Problem
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Table 2. Symbols and Definition

Symbol Definition
N # of objects in dataset
dimension # of dimensions
T Set of Skyline candidate
t # of candidate in T
limit Stands for n, the value of Top-n
D Set of all data
s Currently located data
visit Checks whether each data is visited
arr Set of distance data
RisI0 Array indicating whether each data item is
connected or not
cache Previously calculated minimum cost array
K # of dominant properties for K-dominant
query
X Variable to recall the stored value
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K-dominant Algorithm

Kdo(k) function
1: initialize set of K-dominant data T = ALL
2:foreveryp € D
if check[p]=true

start next-loop
foreveryp e D, p =p

if check[p] = true

start next-loop

if p' k- dominant p
o delete p from T
10:  if p k- dominant p'
11 delete p’ from T
12: return T
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TOP-n Algorithm

TOP(MN) function

1. intialize the number of limit = (N+1)/2
2. intialize k=1

3 while(k<=dimension)

4 T = Kdo(k)

o if k==1 and t<=limit

6 R[s]=T

7 return R

8 if k==dimention and t=limit

9: R[s]=T

10: return R
11:  if k=1and k=dimention and t==Ilimit

12 R[s]=T

13 return R

14:  if k21and k=dimention and t<limit
15: kdo(k-1)

15 R[s]=T

16: return R

17 k=k+1

Fig. 6. Top—n Algorithm
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Dynamic Programing Algorithm
DP(svisit) function
if visit == all

return arr[s][0]
initialize x =cache[s][visit]
if x20

return x
X=max
for every JEN

if visitz1 or R[s][J]==

start next roop

x = min(x, DP{lvisit+{1<<J}) + arr[s][J])
cache[s] [visit]=x
return x

L

[ e
W = 2 7

Fig. 7. Dynamic Programming Algorithm
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Table 3. Experiment Environments

Division Contents
System Intel i5 CPU 2.3 GHz, RAM 4GB
# of data 19~23 objects
Dimensions 5
# of experiments 10,000
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