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Abstract

The present study aimed to design, develop, operate and evaluate a tourism
planning support system that can be used to decide on places to eat lunch and
dinner, sightseeing spots to visit along the way, and routes for visiting these
destinations. This system was developed by integrating a web geographic in-
formation system (Web-GIS) and a sightseeing plan creation system (an ea-
tery search system and a sightseeing route creation system). Additionally, the
system was operated for one month in Central Yokohama City of Kanagawa
Prefecture in Japan, and the total number of users was 79. Based on the re-
sults of the web questionnaire survey, user evaluations were particularly high
for the function of sightseeing spot selection and the function of display of
sightseeing plan information, and also for the entire system. From the results
of the access analysis of users’ log data, the total number of sessions in the
system was 263, 67% used mobile devices, and smartphones were used most
frequently. Therefore, it is evident that the system was used by different types
of devices just as it was designed for, and that the system was used according
to the purpose of the present study, which is to support the food tourism
planning of users.

Keywords

Food Tourism Planning System, Web-Geographic Information Systems (GIS),
Sightseeing Plan Creation System, Eatery Search System, Sightseeing Route
Creation System

1. Introduction

In recent years, the objectives tourists have for visiting sightseeing areas are be-
coming more diverse all over the world. The form of tourism known as “food

tourism” has become especially widespread. According to Everett [1], Kikuchi
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[2] and Nakamura ef al. [3], food tourism is composed of activities that provide
experiences of consumption and appreciation of food and beverages, presented
in such a way that values the history, the culture and the environment of a par-
ticular region. In Japan, Japan Food Tourism Society was founded in 2008. Ad-
ditionally, food tourism was selected as a theme of projects conducted by the Ja-
pan Tourism Agency [4] for attracting tourists to provincial areas between 2016
and 2020. According to Yasuda [5], Yeoman ef al [6] and Hall et al [7], every
region has its own particular cuisine and culinary culture, which are unique tour-
ism resources. Because of this, hopes are high for the spread of food tourism to
revitalize local economies and communities, and a variety of related measures
have been carried out in urban and rural areas all around Japan.

Though the number of tourists has fallen as a result of the COVID-19 pan-
demic, when the situation returns to normal, the rebound following the period
of voluntary self-restraint is predicted to produce an increase in the number of
tourists. In a questionnaire survey by Kadokawa Corporation [8], 78% of res-
pondents answered “travel inside Japan”. Of these, 54% said that they wanted to
go on a “regional gourmet trip”. Given data such as this, demand for food tour-
ism is expected to heighten further in Japan. However, as mentioned in next sec-
tion, few systems that support food tourism have been developed so far, and it
would be quite a stretch to say that existing systems are suited to creating sightsee-
ing plans whose main objective is food.

Against the above social and academic background, targeting the urban sightsee-
ing area in Japan, the present study aims to develop a food tourism planning
support system that can be used to decide on places to eat lunch and dinner,
sightseeing spots to visit along the way, and routes for visiting these destinations.
A system that combines a web geographic information system (Web-GIS) and a
sightseeing plan creation system (an eatery search system and a sightseeing route
creation system) will be designed and developed (Sections 3 and 4). The Web-GIS
is used to visually indicate eateries, sightseeing spots, and the sightseeing routes
to reach them on a digital map. The eatery search system is used to search for
eateries that match users’ own preferences. The sightseeing route creation sys-
tem is used to create sightseeing routes for destinations (eateries and sightsee-
ing spots). Additionally, the system will be used by various people from both
inside and outside the operation target area during the operation period (Sec-
tion 5), and improvement strategies will be submitted after the issues are iden-
tified by evaluating the system on the results of a web questionnaire survey to
users and an access analysis of their log data (Section 6).

Regarding the operation target area, Central Yokohama City of Kanagawa Pre-
fecture in Japan, was selected. The first reason for this selection is that many
tourists visit Yokohama City as it is a popular urban sightseeing area, and there
is an abundance of information submitted and released, making it difficult for
tourists to efficiently obtain the necessary information. The second reason is that
a citizen group called the YOKOHAMA FOOD LOVERS [9] spontaneously con-

ducts the activity to increase the attraction of the culinary culture in Yokohama
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City. The third reason is that the system can be used to efficiently search for ea-
teries and sightseeing spots that match the many preferences of each user, be-
cause the great variety of such information is already accumulated in the system.
Namely, as there are new eateries and sightseeing spots discovered one after
another, it can be anticipated that the system will be used to efficiently gather

such information and create sightseeing plans.

2. Related Work

The present study relates to three research fields: 1) studies related to sightseeing
support systems, 2) studies related to eatery recommendation systems, and 3)
studies related to food tourism support systems. Below, representative preceding
studies related to these three areas in recent years are introduced, and the origi-
nality of the system developed in the present study is demonstrated.

Regarding (1) studies related to sightseeing support systems, Maruyama et al.
[10] developed a system that creates sightseeing routes tailored to user’s prefe-
rences and that provides navigation functions. Kurata ef al [11] developed the
CT-planner system, a dialog-based system which recommends sightseeing spots
and sightseeing routes tailored to user’s preferences and then creates detailed
plans based on them. Sasaki et al [12] developed a mobile application to support
sightseeing adopting psychological approach. Sonobe et al. [13] propose a tour-
ism support system for tourists’ migratory behaviors using AR (Augmented Re-
ality). Sasaki e al [14] [15] and Abe et al [16] developed sightseeing support
systems using AR and pictograms. Hidaka et al [17] developed an on-site trip
planning support system adopting dynamic information concerning sightseeing
spots in addition to tourist’ preferences and profiles.

Regarding (2) studies related to eatery recommendation systems, Tanigawa ef
al. [18] developed a recommendation system for eateries considering user’s pre-
ferences. Doi et al [19] developed a travel game application with the aim of
enabling users to have fun while gathering information concerning regional
gourmet fare. Okamura et al [20] developed a searching system for eateries that
serve local food. Chu et al [21] proposed a system to recommend restaurants
considering user’s preferences, restaurant attributes and socio-demographic be-
haviors. Gomathi et al. [22] developed a restaurant recommendation system for
user’s preference and services adopting a machine learning algorithms. Ishimura
[23] developed a developed a web service “Syoku-Tan”, food explorer referring
to others’ reviews. Munaji et al [24] proposed a restaurant recommendation sys-
tem adopting a collaborative filtering algorithm based on references and infor-
mation obtained from users. Melese [25] presented a recommendation system
for restaurants and food using a hybrid filtering mechanism.

Regarding (3) studies related to food tourism support systems, Kosugi et al
[26] developed a system that calculated interest on Twitter and recommended
sightseeing routes for visiting eateries that serve regional gourmet fare. Miyoshi

et al. [27] developed a system that provided knowledge-based recommendations
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of eateries that serve local foods, taking into consideration the preferences and
situations of tourists. However, in this research field, because food tourism is a
new form of tourism, few systems that support food tourism have been devel-
oped so far.

Tough the systems in 1) studies related to sightseeing support systems had
functions for creating sightseeing plans that reflected user’s preferences, it did
not have registered eatery information, and was not intended to provide support
for tourism focused food. Of the systems in 2) studies related to eatery recom-
mendation systems, and 3) studies related to food tourism support systems, the
system developed by Kosugi et al. [26] recommended sightseeing routes for vi-
siting eateries that serve regional gourmet fare as a secondary adjunct to ordi-
nary sightseeing. The present study, on the other hand, aimed to develop a sys-
tem that supports the creation of sightseeing plans whose primary objective is
dining. Additionally, the system developed by Miyoshi ef a/. [27] was intended to
supply information concerning regional gourmet fare. The present study, on the
other hand, is also intended to provide support for sightseeing plan creation.

Compared to the preceding studies mentioned above, the first element of ori-
ginality in the present study is that it integrates an eatery search system and a
sightseeing route creation system to develop a system that provides support for
food tourism. The second element of originality is that not only users can select
where they will eat lunch and dinner, they can also select sightseeing spots to
visit along the way and create sightseeing routes for going to these destinations.
This system therefore efficiently supports the creation of sightseeing plans whose

primary objective is dining by users.

3. System Design

3.1. System Features

This system is composed of a Web-GIS and a sightseeing plan creation system
(an eatery search system and a sightseeing route creation system). Figure 1 shows
the characteristic of each part of the system. The first time someone uses the
system, they select an ID and password and register their user information in the
database of the system. The goal of the system is to assist with the creation of
sightseeing plans whose primary focus is dining. Therefore, a web system that is
used to decide on places to eat lunch and dinner, sightseeing spots to visit along
the way, and routes for visiting these destinations is designed. First, users select
the train stations that are the start and end points of their trips. They then search
for and select eateries at which to have lunch and dinner. Next, they use the dig-
ital map of Web-GIS to select sightseeing spots near the sightseeing routes that
connect these locations. The system then creates a sightseeing plan.

3.2. Target Devices

Though this system is expected to be accessed using PCs and mobile devices,

same functions can be used from any device as there is no difference in functions

DOI: 10.4236/jgis.2022.145021

392 Journal of Geographic Information System


https://doi.org/10.4236/jgis.2022.145021

M. Hirano, K. Yamamoto

depending on the device used. The use from PCs, which are mainly indoors, is
assumed to be the sightseeing planning support, by gathering the information
concerning eateries and sightseeing spots already accumulated in the system. On
the other hand, the main use from mobile devices both indoors and outdoors is
assumed to be the assistance of sightseeing activities by means of gathering
sightseeing information, and referring to the information concerning sightseeing

plans created by users.

3.3. System Operation Environment

The system is operated using a web server, a database server and a GIS server.
Figure 2 shows the system operating environment. Heroku, which is a PaaS
provided by the Salesforce company, was used for both the Web server and the
database server. ArcGIS Online, which is provided by the Environmental Systems

PCs

User }

Mobile devices

[ ]
</>

Web system
Function of new user registration and login
Sightseeing plan creation system W———/
F un.ctlon of setting start and end point Information registered
stations by users
Web-GIS Y
Eatery search system —1{| Function of display of Information concerning
| Function of eatery search «| | sightseeing plan cateries
information Information concerning
Sightseeing route creation system sightseeing spots
| Function of sightseeing spot selection \_—_—/
Figure 1. System design.
Users
PC interface Mobile device
interface
\ 4
Heroku ArcGIS online
Ysemer | | e | [T
Server Server GIS Server

Figure 2. System operating environment.
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Research Institute, Inc. (ESRI), was used for the GIS server. Additionally, the web
application developed with the system was implemented using PHP, JavaScript
and HTML.

3.4. Design of Each System

3.4.1. Web-GIS
Though there are many types of Web-GIS, this system uses ArcGIS API for Ja-
vaScript provided by the ESRI to display the locations of eateries and sightseeing
spots selected by users, as it is convenient to access the websites without the in-
stallation of any software. Additionally, Leaflet, which is the JavaScript open-source
map library using JavaScript, is used to display the locations of eateries and
sightseeing spots and sightseeing route.

1) Display of eateries and sightseeing spots accumulated in the database

The information concerning eateries and sightseeing spots that is accumulated
in this system is displayed on the digital map of Web-GIS, so that users can easi-
ly grasp the geographical relationships between them. Eateries and sightseeing
spots are also displayed as icons on the digital map. Clicking these icons causes a
pop-up to appear, and this pop-up can be used to add the location as a new des-
tination in the sightseeing plan.

2) Display of Sightseeing route

Once created, sightseeing routes are shown as lines on the digital map of
Web-GIS. This makes it possible to visually confirm sightseeing route on the dig-

ital map.

3.4.2. Sightseeing Plan Creation System
A sightseeing plan creation system is divided into two sub-systems. One is an
eatery search system, and the other is a sightseeing route creation system

1) Eatery Search System

Users can set conditions and perform searches for eateries at which to have
lunch or dinner, thereby selecting eateries that match their own preferences as
trip destinations. Detailed information concerning eateries is displayed in list
form and can be viewed on the website of each eatery.

2) Sightseeing route creation system

Users create routes connect the train stations that are the start and end points
of their trips, the eateries at which they will have lunch and dinner, and sightsee-
ing spots they will visit along the way. The system also calculates, as part of the
sightseeing plan information, the total distance they will cover by walking the
routes and the total time they will spend walking using ArcGIS API for Java-

Script that is configured with a movement speed of 4.8 km/h.

4. System Development

4.1. The Frontend of the System

This system will implement unique functions for users, which will be mentioned

below, in response to the purpose of the present study, as mention in Section 1.
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Registration of user’s Finish of user’s
information registration

In order to implement these several unique functions, the system was developed
by integrating plural systems into a single system. Additionally, the system was
operated targeting Japanese people and those who can understand Japanese, while
selecting Central Yokohama City of Kanagawa Prefecture in Japan as the opera-
tion target area. Therefore, all pages included in the system are written in Japa-

nese with English notations.

4.1.1. Function of New User Registration and Login

In order to utilize the system, users will transit from the page for the function of
login to the page for the function of user registration to register with the system.
On this page, users will register their IDs and passwords as their information.
Once the information is submitted, users will log in with the registered informa-
tion and go to the page for the function of sightseeing plan sharing page. Figure

3 shows the process of user registration and login.

4.1.2. Function of Setting Start and End Point Stations

Figure 4 shows the page for the function of setting start and end point stations.
After logging into the system, users select “set start and end point stations” from
the menu at the top of home page. The system changes to this page, and users can
set the start and end point stations. Stations can be selected using the dropdown
boxes or by clicking on an icon on the digital map of Web-GIS and selecting the
station in the popup that is displayed.
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Page for the function of new user registration
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Page for the function of login

Figure 3. Page for the function of new user registration and login.
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Figure 4. Page for the function of setting start and end point stations.

4.1.3. Function of Eatery Search

Figure 5 shows the page for the function of eatery search. Figure 6 shows the
page for the results of eatery search on the digital map of Web-GIS. Users can set
search conditions and search for eateries. They can then set the eateries at which
they wish to have lunch and/or dinner. Five search conditions can be applied:
reservation acceptance, lunch budget, dinner budget, genre and search keyword.
The results of eatery search are displayed in list form and on the digital map of
Web-GIS. In the list shown in Figure 5, selecting “set as lunch location” or “set
as dinner location” will cause the eatery to be added to the sightseeing plan as a
lunch or dinner location. On the digital map view shown in Figure 6, when an
icon is selected, information concerning the corresponding eatery will be dis-
played in a popup. Selecting the corresponding icon in the popup will add the
eatery to the sightseeing plan as a lunch or dinner location.

4.1.4. Function of Sightseeing Spot Selection

Figure 7 shows the page for the function of sightseeing spot selection. Figure 8
shows the page for the results of sightseeing spot selection. Users can set selec-
tion conditions and select sightseeing spots. They can then set the sightseeing
spots at which they wish to visit before lunch, after lunch and after dinner. Two
selection conditions can be applied: distance from current location and category
of sightseeing spot. The results of sightseeing spot selection are displayed in list

form and on the digital map of Web-GIS. In the list shown in Figure 7, selecting
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Figure 5. Page for the function of eatery search.
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“visit before lunch,” “visit after lunch,” or “visit after dinner” will cause the
sightseeing spots to be added to the sightseeing plan at the corresponding time.
On the digital map view shown in Figure 8, when an icon is selected, informa-
tion concerning the corresponding sightseeing spot will be displayed in a popup.
Selecting the corresponding icon in the popup will add the sightseeing spots to

the sightseeing plan before lunch, after lunch or after dinner.

4.1.5. Function of Display of Sightseeing Plan Information

Figure 9 shows the page for the function of display of sightseeing plan informa-
tion. Users can view the sightseeing plans created by them. The sightseeing plan
information consists of the eateries and sightseeing spots selected by users, the
sightseeing routes for visiting these destinations, the total walking distance and
the total walking time. Selecting “save sightseeing plan” will cause the sightsee-

ing plan to be saved.

4.2. The Backend of the System

In the backend of the system, the following 4 processes are conducted in re-
sponse to the 5 functions in the frontend.

1) Processing concerning the function of new user registration and login

User information is accumulated in the Heroku PostgreSQL database. When
registering, the password entered by the user is hashed using the PHP hash func-
tion, and the hashed password is saved in the database. When logging in, hashing
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5 | Sightseeing route on the digital map of Web-GIS

Figure 9. Page for the function of display of sightseeing spot plan information.
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is performed on the entered password in the same way, and if the results match
the ID and password accumulated in the database, the user is logged in. If they
do not match, an error message is displayed and the user can enter their login
information again.

2) Processing concerning the function of eatery search

An ID number is assigned to each eatery accumulated in the database. On the
back-end, the function of eatery search selects the IDs from the database for ea-
teries which match the search conditions set by the user, and displays the results
of eatery search in list form and on the digital map of Web-GIS.

3) Processing concerning the function of sightseeing spot selection

As with eateries, an ID number is assigned to each sightseeing spot accumu-
lated in the database. On the back-end, the function of sightseeing spot selection
selects the IDs from the database of sightseeing spots near the sightseeing route
which match the selection conditions set by the user, and displays the results of
sightseeing spot selection in list form and on the digital map of Web-GIS.

4) Processing concerning the function of display of sightseeing plan informa-
tion

On the back-end, the sightseeing plans created using the function of setting
start and end point stations, the function of eatery search, and the function of
sightseeing spot selection are accumulated in the database. Additionally, refer-
ring to the sightseeing plan information, the sightseeing routes are displayed on
the digital map of Web-GIS, and the total walking distance and total walking

time are calculated.

4.3. System Interface

The interface of this system has two types: the PC and mobile device screen of
users, and the PC screen of the administrator. For the users’ screen, a responsive
design was selected, and two types of interfaces were prepared according to the
screen size of the devices used. For the administrator’s page, users’ information
can be managed. By utilizing Graphic User Interface (GUI), malicious users can
be deleted without being affected by the information technology (IT) literacy of
the administrators.

5. Operation

5.1. Operation Target Area

As mentioned in Section 1, Central Yokohama City of Kanagawa Prefecture in
Japan was selected as the operation target area in the present study. Figure 10

shows the location of this area.

5.2. Data Gathering

Data concerning eatery and sightseeing spot needed to be gathered and accumu-
lated in advance in order to use this system. Eatery data was gathered from an

eatery information website (the gnavi Kanagawa) [28] for 745 eateries in Central
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Yokohama City. Sightseeing spot data was gathered from Ikeda et al [29], Mi-
zutani et al [30] and Mukasa et al [31] for 113 sightseeing spots in Central Yo-
kohama City.

5.3. Operation Results

This system was put in operation for a period of one month, for use by people
both inside and outside the operation target area. The authors called for people
to use the system via the lab’s website, Twitter, Facebook, Instagram, etc. Table
1 shows the overview of system users. There were a total of 79. Users aged 20 -
29 accounted for 33% of all users, followed by users aged 60 and over at 22%,
and then users aged 30 to 39 at 16%. This clearly shows that the system was used
by people of a wide range of ages.

6. Evaluation

In this section, first of all, the system developed in the present study will be evaluated

JA Nagoya City

f é-f ,&Q I C "JH:‘)“)'VYokohama City, Kanagawa Prefecture
@“ } r()As'aka City

Figure 10. Location of Yokohama City of kanagawa Prefecture in Japan.

Table 1. Breakdown of system users and questionnaire survey respondents.

Age groups of Users 10-19 20-29 30-39 40-49 50-59 60- Total
Number of system users 7 26 13 10 6 17 79

Number of web questionnaire
20 12 10 4 12 58
survey respondents

Valid Response Rate (%) 0.0 76.9 92.3 100.0 66.7 70.6 734
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based on the results of a web questionnaire survey to users and an access analysis
of users’ log data. Next, based on the results, improvement strategies for the sys-

tem will be submitted.

6.1. Evaluation Based on the Questionnaire Survey

6.1.1. Overview of the Questionnaire Survey

According to the purpose of the present study, a web questionnaire survey was
carried out in order to conduct an (1) evaluation of system usage as well as an
(2) evaluation of the main functions and the system. This questionnaire survey
was carried out on the website one week after the operation commenced. Table
1 shows the overview of web questionnaire survey respondents. As shown in
Table 1, 58 people out of the 79 users answered which is an 73% valid response
rate. The second evaluation focused on the main functions and the system used

by users on their own initiative.

6.1.2. Evaluation of System Usage

1) Evaluation of methods for gathering sightseeing information

Analysis of the methods used to gather sightseeing information (multiple an-
swers allowed) found that 93% of respondents gathered information from the
internet, 36% from friends and acquaintances, 33% from word of mouth on so-
cial media, 24% from guidebooks, and 12% from tourism bureaus. This shows
that information can be gathered through recommendations by friends and ac-
quaintances, from guidebooks and from tourism bureaus. However, the vast
majority of users gathered sightseeing information from the internet. This shows
that the system, in which users connect to the internet from their PCs or mobile
devices and gather sightseeing information via the web, is effective for providing
tourism support.

2) Evaluation of system usage conditions

66% of the access to the system was by smartphones, 33% was by PCs, and 2%
was by tablet devices. This shows that smartphones were the main type of device
used to access the system. This demonstrates that the decision to use an interface
designed for not only PCs but also mobile devices was an effective decision.

3) Evaluation with regard to food tourism

Tough 67% of respondents were not familiar with the term “food tourism”,
73% had previously engaged in tourism with the objective of dining. This shows
that the majority of respondents had actually engaged in food tourism them-
selves. Therefore, it was effective to develop a system with the purpose of pro-

viding support for the creation of food tourism plans.

6.1.3. Evaluation of the Main Functions and the System
1) Evaluations of the usability of the main functions and the entire system
Figure 11 shows the evaluation result of usability of the main functions and
the entire system. Regarding the usability of the function of sightseeing spot se-
lection and the function of display of sightseeing plan information, 90% and 89%

of respondents answered “I think so” or “I somewhat think so”. This means that
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these two main functions were highly usable. However, regarding the usability of
the function of eatery search, 79% of respondents answered “I think so” or “I
somewhat think so”. This was lower than the other two main functions. Based
on the free comments in the responses to the questionnaire survey, it was clear
that the function needs more detailed information concerning eateries, and a
sub-function for performing more detailed eatery searches. Regarding the usa-
bility of the entire system, 94% of respondents answered “I think so” or “I
somewhat think so”. Therefore, the entire system was highly usable.

2) Evaluation of the System as a whole

Figure 12 shows the evaluation results of the system as a whole. Regarding the
easiness of creating sightseeing plans and the appropriateness of the sightseeing
plans created by the system, 88% and 87% of respondents answered “I think so”
or “I somewhat think so”. This shows that the system can be used to easily create
sightseeing plans, and that the plans created by the system match user’s prefe-
rences. Regarding the easiness of grasping the geographical relationships be-
tween spots displayed on the digital map, 95% of respondents answered “I think
so” or “I somewhat think so”. This shows that using Web-GIS to display the lo-
cations of eateries and sightseeing spots on a digital map was effective. Regard-

ing the usability of the system for food tourism, 93% of respondents answered “I

Function of eatery search

Function of sightseeing spot
selection

Function of display of
sightseeing plan information

Entire system

0 20 40 60 80 100
(%)

®Ithinkso ®Isomewhat thinkso  ®Idon’tthinkso ™Idon’t think so at all |

Figure 11. Evaluations result of the usability of the main functions and the entire system.

Easiness of creating sightseeing plans

Appropriateness of the sightseeing
plans created by the system

Easiness of grasping the geographical
relationships between spots displayed
on the digital map

Usability of the system for food
tourism

0 20 40 60 80 100
(%)

mIthinkso  ®Isomewhat thinkso  =Idon’ tthinkso ®1don’  think so atall |

Figure 12. Evaluations results of the system as a whole.
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think so” or “I somewhat think so”. This means that the system was usable for
food tourism. Ongoing operation of the system therefore has potential for mul-

tifaceted use by users.

6.2. Evaluation Based on the Access Analysis

An access analysis was conducted in the present study using the log data of users
during the operation period. The present study used the Google Analytics of
Google. The access log can be obtained by calling the Python Program, which
contains the analysis code created with Google Analytics, from the HTML file
read on each page within the website subject to the access analysis.

The system had a total of 263 sessions. 33% of the devices used to access the
system were PCs and 66% were smartphones. As this makes clear, the main type
of device used to access the system was the smartphone. A small number of users
also accessed the system using tablet devices. Based on this, we can conclude that
the design approach of using the same system regardless of device was an effec-
tive one.

Table 2 shows the top 9 most accessed pages. As Table 2 shows, except for the
access page, the home page and the page for the function of new user registra-
tion, which are the pages that are always visited first, the most-visited pages were
the ones for the function of eatery search, the function of setting start and end
point stations, and the function of sightseeing spot selection. This shows that
visitors decided on eateries and sightseeing spots to visit and then created sightsee-
ing plans that took them to these locations. It would thus be fair to say that the
system was used in line with the purpose of the present study.

However, the number of visits to the page for the function of sightseeing spot
selection was lower than the number of visits to the function of new user regis-

tration, which indicates that there were users that registered but never reached

Table 2. Number of visits per page (Top 9).

Number of Percentage

Rank P
ank Page name visits by page (%)

1 Access page 413 22.8

2 Home page 284 15.6

3 Page for the function of eatery search 235 12.9
Page for the function of setting start and

4 : : 207 11.4
end point stations

5  Page for the function of new user registration 185 10.1

6  Page for the function of sightseeing spot selection 159 8.7
Page for the function of display of

7 , . . 122 6.7
sightseeing plan information

8  Page for the method of using the system 120 6.6

9  Page for the function of login 94 5.2
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the sightseeing plan creation stage. In order to promote the creation of sightsee-
ing plans by more users, it is essential that improvements must be made to the
UI of the system, and that clear and easy to understand the method of using the
system must be displayed.

6.3. Improvement Strategies for the System

Based on the results of the questionnaire survey and the access log analysis, after
the issues are identified, improvement strategies for the system can be submit-
ted. These are summarized below.

1) Webpage design

The webpage design should be changed to make it easy for users to perform
various settings in all pages. By creating a webpage design that is easier for users
to understand, it is possible to reduce the burden of the system operation placed
on them.

2) Function of eatery search

Regarding the function of eatery search, it is desirable to add detailed informa-
tion concerning eateries (nearest station, comments and reviews), and increase the
number of search conditions that can be used. These improvements could enable
users to perform more detailed searches, and display eateries that better match
their preferences. The way that search results are displayed should also be im-
proved to make it easier for users to find eateries that match their preferences.

3) Function of sightseeing spot selection

Regarding the function of the sightseeing spot selection, it is desirable to add
conditions for filtering sightseeing spot information and a sub-function for en-
tering the amount of time to stay at a location. These improvements could ena-
ble users to perform more detailed searches, display sightseeing spots that better

match their preferences, and create more detailed sightseeing plans.

7. Conclusions

In the present study, a system was designed and developed (Sections 3 and 4),
the operation was implemented (Section 5), and evaluations and the submission
of improvement strategies were conducted (Section 6). In comparison with the
systems in sightseeing spot services for tourists developed in the preceding stu-
dies mentioned in Section 2, the system developed in the present study can pro-
vide support for food tourism integrating multiple systems. Using the system,
not only users can select where they will eat lunch and dinner, they can also se-
lect sightseeing spots to visit along the way and create sightseeing routes for
going to these destinations. This system therefore efficiently supports the crea-
tion of sightseeing plans by users.

The present study can be summarized in the following three points.

1) In the present study, a system was designed and developed by integrating a
Web-GIS and a sightseeing plan creation system (an eatery search system and a

sightseeing route creation system) in order to assist with the creation of sightsee-
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ing plans whose primary objective is visiting eateries. The effective elements of
the system are that it makes it possible to efficiently decide sightseeing routes, it
makes it easy to create sightseeing plans, and it makes the geographical rela-
tionships between destinations easily visible. The system was designed as a web
system that can be used simply by accessing it via a web browser over the inter-
net. The same functions can be used on both PCs and mobile devices.

2) Central Yokohama City of Kanagawa Prefecture in Japan was selected as
the operation target area of the system developed in the present study. The oper-
ation of the system was conducted over the course of one month with people in-
side and outside the operation target area as subjects, and the total number of
users was 79. The system contained information concerning 745 eateries and 113
sightseeing spots, accumulated in a database. A web questionnaire survey was
conducted for users. Based on the results of this questionnaire survey, user eval-
uations were particularly high for the function of sightseeing spot selection and
the function of display of sightseeing plan information, and also for the entire
system. Regarding the system as a whole, evaluations were high for the ease with
which the geographical relationships between locations shown on the digital
map overall could be understood, and also for the effectiveness of the system for
food tourism.

3) Access analysis was also conducted using users’ log data. Based on the re-
sults of this access analysis, it was found that the approach of designing the sys-
tem such that the same functions could be used regardless of the type of device
one is using was an effective design approach. The total number of sessions in
the system was 263. Regarding the devices used to access the system, 67% used
mobile devices, and smartphones were the most frequently used. However, we
also determined that some users registered but did not advance as far as the
sightseeing plan creation stage.

Regarding future research tasks, the improvement of the system according to
the findings in Section 6.3 as well as the improvement of its utilization signific-
ance by increasing performance records of the system in other urban sightseeing
areas can be raised. Additionally, Yasuda [32] and Yagasaki [33] pointed out that
the main purpose of foreign tourists is to taste various kinds of Japanese foods in
recent years. Therefore, after these improvements, it is necessary to configure

the system in response to multi-languages.

Acknowledgements

In the operation of the food tourism planning support system and the web ques-
tionnaires survey of the present study, enormous cooperation was received from
those mainly in the Kanto region such as Kanagawa Prefecture and Tokyo Me-

tropolis. We would like to take this opportunity to gratefully acknowledge them.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this paper.

DOI: 10.4236/jgis.2022.145021

406 Journal of Geographic Information System


https://doi.org/10.4236/jgis.2022.145021

M. Hirano, K. Yamamoto

References

(1]

(2]

(6]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

Everett, S. (2014) Food and Drink Tourism: Principles and Practice. SAGE Publica-
tions Ltd., New York, 464 p.

Kikuchi, T. (2017) Encouragement of Food Tourism: For Enjoying Slow Life. Fra-
grance Journal Ltd., Tokyo, 178 p.

Nakamura, T., Murakami, K., Obata, H., Wang, J., Inamoto, K., Ogawa, M., Soba-
jima, N., Goto, T. and Ogino, T. (2022) Why do People Go on a Trip for Food? A
Guide Book for Food Tourism. Koyoshobo, Tokyo, 186 p.

Japan Tourism Agency. Report of Local Food: Food Tourism.
https://www.mlit.go.jp/kankocho/shisaku/kankochi/theme_betsu.html

Yasuda, N. (2013) Food Tourism: Urban Development for Sightseeing Based on Food.
Kokonshoin, Tokyo, 250 p.

Yeoman, 1., McMahon-Beattie, U., Fields, K., Albrecht, J.N. and Meethan, K. (2015)
The Future of Food Tourism: Foodies, Experiences, Exclusivity, Visions and Politi-
cal Capital. Channel View Books, Bristol, 286 p.
https://doi.org/10.21832/9781845415396

Hall, C.M. and Goessling, S. (2016) Food Tourism and Regional Development: Net-
works, Products and Trajectories (Routledge Studies of Gastronomy, Food and Drink).
Routledge, London, 298 p.

Kadokawa Corporation. What do You Want to Do When the State of Emergency
Was Lifted? https://www.kadokawa.co.jp/topics/5491

YOKOHAMA FOOD LOVER:s. Introduction of YOKOHAMA FOOD LOVERs.
https://yokohamafoodlovers.kii-net.jp

Maruyama, A., Shibata, A., Murata, Y., Yasumoto, K. and Ito, M. (2004) P-Tour: A

Personal Navigation System with Travel Schedule and Route Guide Based on Sche-
dule. IPSJ Journal, 45, 2678-2687.

Kurata, Y., Shinagawa, Y. and Hara, T. (2015) CT-planner5: A Computer-Aided
Tour Planning Service Which Profits both Tourists and Destinations. Proceedings
of the Workshop on Tourism Recommender Systems, Vienna, 16-20 September 2015,
35-42.

Sasaki, A., Ito, A., Hayashi, R., Hiramatsu, Y., Ueda, K., Harada, Y., Morishita, M.,
Hatano, H. and Sato, F. (2018) A Study of Psychological Approach to Design Sightsee-
ing Support Mobile Application. Proceedings of the 2018 IEEE 22nd International
Conference on Intelligent Engineering Systems (INES), Las Palmas de Gran Cana-
ria, 21-23 June 2018, 87-92. https://doi.org/10.1109/INES.2018.8523896

Sonobe, H., Nishino, H., Okada, Y. and Kaneko, K. (2021) Tourism Support System
Using AR for Tourists’ Migratory Behaviors. In: Barolli, L., Xhafa, F., Javaid, N.,
Spaho, E. and Kolici, V., Eds., Advances in Internet, Data & Web Technologies, Sprin-
ger, Berlin, 669-710.

Sasaki, R. and Yamamoto, K. (2019) A Sightseeing Support System Using Aug-
mented Reality and Pictograms within Urban Tourist Areas in Japan. International
Journal of Geo-Information, 8, Article No. 381. https://doi.org/10.3390/ijgi8090381

Sasaki, R. and Yamamoto, K. (2021) Sightseeing Navigation System from Normal
Times to Disaster Outbreak Times within Urban Tourist Areas in Japan. Applied
Sciences, 11, Article No. 4609. https://doi.org/10.3390/app11104609

Abe, S., Sasaki, R. and Yamamoto, K. (2021) Sightseeing Support System with
Augmented Reality and No Language Barriers. In: Geertman, S., Pettit, C. Goods-

DOI: 10.4236/jgis.2022.145021

407 Journal of Geographic Information System


https://doi.org/10.4236/jgis.2022.145021
https://www.mlit.go.jp/kankocho/shisaku/kankochi/theme_betsu.html
https://doi.org/10.21832/9781845415396
https://www.kadokawa.co.jp/topics/5491
https://yokohamafoodlovers.kii-net.jp/
https://doi.org/10.1109/INES.2018.8523896
https://doi.org/10.3390/ijgi8090381
https://doi.org/10.3390/app11104609

M. Hirano, K. Yamamoto

(17]

(18]

(19]

(20]

(21]

(22]

(23]

(24]

(25]

[26]

(27]

(28]
(29]

(30]

(31]

peed, R. and Kauppi, A., Eds., Lecture Notes in Urban Informatics for Future Cities,
Springer, Berlin, 591-611. https://doi.org/10.1007/978-3-030-76059-5_29

Hida, M., Kanaya, Y., Kawanaka, S., Matsuda, Y., Nakamura, Y., Suwa, H., Fujimo-
to, M., Arakawa, Y. and Yasumoto, K. (2020) On-Site Trip Planning Support Sys-
tem Based on Dynamic Information on Tourism Spots. Smart Cities, 3, 212-231.
https://doi.org/10.3390/smartcities3020013

Tanigawa, Y. and Yoshida, H. (2015) Development of a Recommendation System
Considering User’s Preferences. Proceedings of 77th National Convention of IPS},
Kyoto, 17-19 March 2015, 587-588.

Doi, S., Wang, Y. and Utsuro, T. (2016) Proposal of Travel Game Using Local Gour-
met as the Theme. Proceedings of the Annual Conference of JSAL Hakodate, 30
May-2 June 2016, 1-4.

Okamura, M., Murata, Y., Suzuki, S. and Sato, H. (2017) A Study on the Practical
Application of Retrieval System for Local Food. IPS] Technical Report, 2017-CDS-20
(3), 1-8.

Chu, W.T. and Tsai, Y.L. (2017) A Hybrid Recommendation System Considering Vis-

ual Information for Predicting Favorite Restaurants. World Wide Web, 20, 1313-1331.
https://doi.org/10.1007/s11280-017-0437-1

Gomathi, RM., Ajitha, P., Krishna, G.H.S. and Pranay, .H. (2019) Restaurant Rec-
ommendation System for User Preference and Services Based on Rating and Ameni-
ties. Proceedings of the 2019 International Conference on Computational Intelli-
gence in Data Science (ICCIDS), Tamil Nadu, 21-23 February 2019, 1-6.
https://doi.org/10.1109/ICCIDS.2019.8862048

Ichimura, S. (2020) Searching for Delicious Restaurants Using Review. IPS/ Journal,
61, 1748-1758.

Munaji, A.A. and Emanuel, A.W.R. (2021) Restaurant Recommendation System Based
on User Ratings with Collaborative Filtering. Proceedings of the 2021 IOP Confe-
rence Series. Materials Science and Engineering, Coimbatore, 22-23 January 2021, 8
p.

Melese, A. (2021) Food and Restaurant Recommendation System Using Hybrid Fil-
tering Mechanism. North American Academic Research (NAAR) Journal, 4, 268-281.

Kosugi, M. and Uchida, M. (2014) Sightseeing Route Recommendation System
Considering Restaurants That Providing Local Gourmet. Proceedings of the 13th
Information Science Technology Forum, Tsukuba, 3-5 September 2014, 177-178.

Miyoshi, Y. and Okuno, T. (2018) Development of a System to Support Food Tour-
ism Using Knowledge-Based Recommendation. Proceedings of 80th National Con-
vention of IPS], Tokyo, 13-15 March 2018, 443-444.

Gnavi. Gnavi Kanagawa. https://r.gnavi.co.jp/kanagawa

Ikeda, T. and Yamamoto, K. (2014) Development of Social Recommendation GIS
for Tourist Spots. International Journal of Advanced Computer Science and Appli-
cations, 5, 8-21. https://doi.org/10.14569/1JACSA.2014.051202

Mizutani, Y. and Yamamoto, K. (20147) A Sightseeing Spot Recommendation Sys-
tem That Takes into Account the Change in Circumstances of Users. International
Journal of Geo- Information, 6, Article No. 303. https://doi.org/10.3390/ijgi6100303

Mukasa, Y. and Yamamoto, K. (2019) A Sightseeing Spot Recommendation System
for Urban Smart Tourism Based on Users’ Priority Conditions. Journal of Civil En-
gineering and Architecture, 13, 622-640.
https://doi.org/10.17265/1934-7359/2019.10.003

DOI: 10.4236/jgis.2022.145021

408 Journal of Geographic Information System


https://doi.org/10.4236/jgis.2022.145021
https://doi.org/10.1007/978-3-030-76059-5_29
https://doi.org/10.3390/smartcities3020013
https://doi.org/10.1007/s11280-017-0437-1
https://doi.org/10.1109/ICCIDS.2019.8862048
https://r.gnavi.co.jp/kanagawa
https://doi.org/10.14569/IJACSA.2014.051202
https://doi.org/10.3390/ijgi6100303
https://doi.org/10.17265/1934-7359/2019.10.003

M. Hirano, K. Yamamoto

[32] Yasuda, N. (2015) Inbound and Food Tourism. Rea/ Option and Strategies, 7,
32-46.

[33] Yagasaki, N. (2020) Significance, Trend and Issues of Foreign Tourists Visiting Ja-
pan. IATSS Review, 45, 6-17.

DOI: 10.4236/jgis.2022.145021 409 Journal of Geographic Information System


https://doi.org/10.4236/jgis.2022.145021

	Food Tourism Planning Support System within Urban Sightseeing Areas in Japan
	Abstract
	Keywords
	1. Introduction
	2. Related Work
	3. System Design
	3.1. System Features
	3.2. Target Devices
	3.3. System Operation Environment
	3.4. Design of Each System
	3.4.1. Web-GIS
	3.4.2. Sightseeing Plan Creation System


	4. System Development
	4.1. The Frontend of the System
	4.1.1. Function of New User Registration and Login
	4.1.2. Function of Setting Start and End Point Stations
	4.1.3. Function of Eatery Search
	4.1.4. Function of Sightseeing Spot Selection
	4.1.5. Function of Display of Sightseeing Plan Information

	4.2. The Backend of the System
	4.3. System Interface

	5. Operation
	5.1. Operation Target Area
	5.2. Data Gathering
	5.3. Operation Results

	6. Evaluation
	6.1. Evaluation Based on the Questionnaire Survey
	6.1.1. Overview of the Questionnaire Survey
	6.1.2. Evaluation of System Usage
	6.1.3. Evaluation of the Main Functions and the System

	6.2. Evaluation Based on the Access Analysis
	6.3. Improvement Strategies for the System

	7. Conclusions
	Acknowledgements
	Conflicts of Interest
	References

