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Extended abstract

Introduction

Nowadays, the tourism industry is one of the key components of economic and social
development in the world. At the same time, with the growth of information and communication
technology (ICT), based on e-tourism and smart tourism approach, launching websites and
producing mobile applications that assist tourists in personal trip planning (based on personal
profits and preferences, attractions’ information, and network traffic condition) have been
considered for the tourism development and promotion of the competitive power of tourism
destinations. In Operations Research (OR), the challenge of planning a tourist personal trip is a
discrete optimization problem that is called the Orienteering Problem (OP). Researchers, by
modeling and solving the various Ops, have tried to provide an optimal trip plan for the tourist
to visit attractions considering various constraints.

Methodology

In this descriptive-analytical and development research, the time-dependent orienteering
problem with time windows (TDOPTW) was addressed. An Iterated Local Search (ILS)
algorithm to solve the TDOPTW was proposed in the research. The algorithm was based on a
number of specific neighborhood structures designed to locally improve the response that
insertion, displacement, and replacement movements were used during the local search phase.
In fact, in the study, in order to perceive the traffic conditions and delays on the travel time of
the pass network, the travel time of the network arcs was considered as a discrete variable and a
function of the day time.

The proposed algorithm was coded in C++ and was evaluated by performing on a realistic
dataset of the city of Shiraz. The required information can be divided into three general
categories: Attractions’ information (including location, opening time, closing time, visit time,
and score), road network information (including link travel time between each origin-destination
pair at each time slot) and tourists consideration. The required information was collected for 38
points as POIs of Shiraz. For considering the travel time variations during the day, the time
interval from 6 am to 10 pm was divided into 65 time slots with a length of 15 minutes, and at
each time slot, a travel time matrix of 38 by 38 dimensions was collected by using of the online
traffic map from https://developers.neshan.org/. The assumption was that the travel times were
constant during each time slot.
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Results and discussion

By implementing the proposed algorithm on the real data of Shiraz, the tourist trip plan was
designed in less than 30 seconds. This tour was proposed that the tourist should spend around
13.9 hours and visit 12 POIs out of 38 available ones.

In order to analyze the performance of the proposed solution algorithm, different scenarios were
executed on the case study. In these scenarios, changes were made to some of the input
parameters of the model including opening and closing times, visit times, POI scores, the
available time budget and travel times and their effect on the proposed solution was
investigated. The analysis of the effect of changing the input parameters of the problem
indicated that the solution algorithm was sensitive to these parameters. So that even with a
minor change in one of these parameters, it redesigns and proposes the optimal solution in order
to maximize the total score.

Conclusion

Nowadays, research in tourist trip planning concentrate on solving two main issues: a more
realistic model as well as a more practical solution method. From the point of a more realistic
model, this research studied the OP with Time Windows and Time Dependent travel times
(TDOPTW). Moreover, the proposed solution algorithm (ILS) is able to solve the problem
instances in a short computation time, while benefits from a simple and flexible structure.
Therefore, in real and practical applications, by using of the proposed method for tourist
personal trip enables users to find the desired route in a short amount of computation time,
considering the traffic congestion in the road network as well as the service time of POls.

Based on the results evaluation of applying the proposed method on the real data of Shiraz, the
high quality of the solution and short amount of computational time were considered as the
advantages of the proposed method. It should be mentioned that solving such a complex
optimization problem via an exact method or mathematical programming techniques might need
several hours of computations on high power computers. As a result, the proposed solution
strategy can be implemented in websites or mobile Apps where tourists may use to get a
personal trip plan.

According to the proposed method of the research, using websites and mobile apps that help in
tourist trip planning, can be of an important role in the sustainable development of the tourism
industry in our country and therefore attractive for public and private investments. This is a
good suggestion especially for more touristic cities such as Shiraz, Isfahan and Yazd. In fact,
this is a significant step toward the smart tourism in the country.

Keywords: Tourist trip planning, Traffic congestion, Orienteering problem, Time window,
Time dependency, Iterated local search.
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ratio = dscore / dtime
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Initialization:

Posshake <-- 1;

Nshakc &-- L

Nolmprovement €-- 0;

Sy €--GeneratelnitialTour;

S” €-- BestTour (Sp);

Improvement:

While Nolmprovement < MaxNolmprovement do
| Shake:

| Sl <-- Remove (S*, POSshakea Nshake);

| Local Search:

| Sy €-- LS (Sy);

| Recenter or not:

| If S, is better than S then

[ Recenter S™ €-- Sy;

[ NoImprovement €-- 0;

| Else

[ Nolmprovement + 1;

| End

| Posshake + Nshake;

| Nshake + 15

| If BestTourSize <= SizeSmallestTour then
| | Posshake = 1,

| | Nshakc =1

| End

| If POSgake >= BestTourSize -1 then
| | POSshake = 1;

| End

| If Ngpake > (BestTourSize / Nseg) then
| | Nshakc =1

| End

Return S

(ILS) oignd 1 55T Joxo (g9 oS dnsd .Y

Sy = GeneratelnitialSolution;

S" = LocalSearch (Sy):

While termination condition NOT met do
| S'= Perturbation (S");

| S = LocalSearch (S);

| S = AcceptanceCriterion (S",S™);

(1LS) 23iges 1,55 ovo i 5 L )

GenerateEmptyTour;
NewAdd;

Insert;

Swap;

Replace;

Return SO;

Generatelnitial Tour g ;651 45 awi .Y

While (more improvement possible) do

| Insert;
| Swap;
| Replace;
Return S,;
(LS) (oo (gooeime ot 91 o5 ansd £

For each pos in current tour:

| For each non included Node:

| | Determine (the best) possible Insert;

| | Calculate ratio;

Execute Insert with the highest ratio;
For included Node (exactly) before pos:
| Recalculate 7z

For each included Node at pos and after:
| Recalculate at, svt, wt, dt, k, tt;;

(Insert) z yd CS p» 45 4 .0

For each pos in current tour:

| For each non included Node:

| | Determine (the best) possible Replace;

| | Calculate dscore and ratio;

Execute Replace with dscore < 0 and the highest ratio;
For included Node (exactly) before pos:

| Recalculate #;;;

For each included Node at pos and after:

| Recalculate at, svt, wt, dt, k, tty;

(Replace) 2927 CS p> oS and Y

For each included Node (pos/):

| For each included Node (pos2; pos2!= posl):
| | Determine (the first) possible Swap;

| | Calculate dtime;

Execute Swap with dtime < 0,

Determine firstplace;

For included Node (exactly) before firstplace:
| Recalculate #2;;

For each included Node at firstplace and after:
| Recalculate at, svt, wt, dt, k, tt;;
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