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Abstract
When local governments engage in tourism promotion, they can benefit from increasing open image data. However, they face dif-
ficulties in searching for appropriate images from a large number of directories and images. This study aims to solve this issue by 
developing and introducing an application that facilitates the search of potential candidates for open image data. First, to display 
images in order of attractiveness, we developed a model to assess the attractiveness of images and assigned attractiveness scores to 
all images of a local government. Second, to support keyword searches with common nouns, descriptions were added to them using 
an existing generative model. Third, to display a list of similar images, we grouped them based on the cosine similarity of their vector 
representations. Then, an application was developed that could reference these metadata. This application was introduced into the 
actual workflows in Hida City. where it received high ratings in a user survey. This application enables public officers to search for 
attractive images more efficiently and comprehensively. Meanwhile, through this introductory experiment, we have found that some 
local governments are interested in releasing thousands of open image data. Therefore, it is considered essential to develop an inte-
grated method.
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1.  Introduction
1.1  Background

In recent years, the Cabinet Office and the Cabinet Secre-
tariat have positioned the utilization of open data as the “first 
step towards regional/municipal DX (Digital Transformation) 
promotion” [Cabinet Office, 2021]. In the tourism sector, the 
publication of open data is also expected to enhance public-pri-
vate collaboration to promoting tourism. For instance, Yahoo 
Japan Corporation has utilized datasets such as cultural prop-
erty lists, tourist facility lists, and event lists from open data 
for the development of a tourist guide map application [Digital 
Agency, 2023].

Among the various types of open data, open image data 
holds significant potential. Visually appealing images have the 
power to capture consumer interest instantly and intuitively. 
However, such images are frequently subject to intellectual 
property rights, involving costs related to identifying copyright 
holders and paying associated fees, which creates a significant 
barrier to utilization. Therefore, if a local government offers a 
rich repository of open image data, stakeholders can conduct 
effective tourism promotion focused on that area more easily, 
bringing substantial benefits to the local government. Yahoo 
Japan Corporation has also commented to the Digital Agency 
that “displaying images is highly effective, and it would be 

highly advantageous if images could be made available in a 
more user-friendly manner, including copyright clearance” 
[Digital Agency, 2023].

When public officers publish open image data, it is neces-
sary to search for appropriate images across numerous directo-
ries as a preliminary step. However, this workload, which must 
be completed whenever tourism content is updated, poses a 
burden to offices that are facing labor shortages.

To address this issue, we developed an application that al-
lows public officers to easily search for attractive images from 
a large number of directories.

1.2  Related work
Several studies have examined effective strategies for local 

governments to utilize visually appealing images in tourism 
promotion. Hayashi [2020] analyzed tourists’ photographs, 
uncovering that tourists’ points of interest vary depending on 
their nationality and the frequency of their visits to the destina-
tion. Similarly, Chen et al. [2023] developed a recommendation 
system that personalized its results based on tourists’ photo-
graphs. Furthermore, previous work by Tu et al. [2023] has 
included methods that support the release of open image data, 
such as face detection, mosaic processing of faces, and tagging 
images.

Nevertheless, little research has focused on the practical 
challenges involved in searching for appropriate images that 
public officers face when attempting to implement such strate-
gies.
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2.  Current status and challenges in Hida City
Hida City in Gifu Prefecture, shown in Figure 1, has been fo-

cusing on enhancing its economy through the tourism industry. 
In fact, 812,223 people visited the city’s tourist destinations in 
2022 [Gifu Prefecture, 2023].

The staff of this city have been actively utilizing images for 
tourism promotion. For instance, when creating the official 
tourism promotion website “Hida no Tabi,” they use various 
images to share the ambiance of tourist attractions with the 
viewers [Hida City, n.d.]. As part of these initiatives, they are 
also highly interested in increasing the amount of open image 
data.

However, in increasing open image data, they face a chal-
lenge: the directories used to store publicity images, which 
are potential candidates for open image data, have become 
increasingly unmanageable. The total number of image files 
has reached 118,855, distributed across 4,826 different direc-
tories. These directories have formed a complex hierarchical 
structure, and images of the same tourist attractions are spread 
across dozens of different directories.

The challenges that Hida City faces are not limited to these 
issues; there is also the challenge of time constraints. Cur-
rently, these publicity images are stored on an external local 

storage device. However, the content of the stored images is not 
being managed organizationally. This situation is now identi-
fied as a problem from the perspective of information security. 
It has been decided that this local storage will be unused in the 
near future. The internal server that will replace the local stor-
age has severely limited capacity, which means that most of the 
publicity images that are not released as open image data will 
be discarded.

This situation causes two issues. First, Hida City staff have 
to select images to publish as open image data from approxi-
mately 120,000 publicity images, but this task requires an un-
realistic workload. Second, in practice, they have no choice but 
to select open image data candidates from only a few hundred 
images stored in folders they frequently use. As a result, many 
highly attractive images remain overlooked.

In response to this, the application developed in this study 
incorporated the following features. Firstly, to reduce work 
time, attractive images are displayed preferentially. Secondly, 
to make all images easily searchable, keyword search checks 
not only file paths of images but also descriptions of the image 
generated by an existing AI model. Thirdly, similar images are 
listed with the results to streamline the search process through 
to the final selection of the most appropriate image.

3.  Development of search application functions
3.1  Interviews with Hida City staff

Prior to the development of the application, interviews were 
conducted with Hida City office staff about their current tasks 
related to searching for publicity images. The purpose was 
to define the application requirements and to ensure that the 
application could be integrated into their existing workflows 
without causing burden.

These interviews revealed the following characteristics of 
their current tasks:

Figure 1: Geographical location of Hida City

Figure 2: Process flow of system
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•	 Multiple staff might work on the task with their own PCs and 
some PCs were not connected to the Internet.

•	 Images in certain directories could not be published as open 
image data, so they wanted to check the file path on the 
search results screen, the name of the directories where each 
image is stored.

Consequently, we designed the application as an executable 
file (EXE), allowing operation on any PC connected to an ex-
ternal SSD storage of the publicity images. Furthermore, it was 
decided that the search result screen would show the file path 
for each image.

3.2  Development of attractiveness assessing model
The development procedure for each function to be intro-

duced in the application is shown in Figure 2.
First, we developed a binary classification model capable of 

assessing the attractiveness of an image by transfer learning on 
an image classification model, EfficientNetV2L [Tan and Le, 
2021].

As highly attractive training data, 7,563 images were col-
lected from five travel-related Instagram influencers’ accounts 
using the Instagram Graph API [Instagram n.d.a; n.d.b; n.d.c; 
n.d.d; n.d.e], to achieve a research objective of identifying im-
ages deemed attractive for posting on social media platforms 
and websites.

As less attractive training data, 10,000 images were ran-
domly selected from the publicly available COCO (Common 
Objects in Context) dataset provided by Microsoft [Lin et al., 
2014]. This dataset comprises general images that do not inten-
tionally emphasize specific attractive elements. Therefore, it 
serves as a suitable contrast to the Instagram images, which are 
taken with the intent of attracting user interest. Examples of 
training data for each label are shown in Figures 3 and 4.

This model achieved an accuracy of 99.3 % on a validation 
dataset, randomly sampled from the training data without 
being used for training. Therefore, as a final evaluation, the 
model was tested on a dataset of 300 images created from im-

ages of Hida City. As a result, the model achieved an accuracy 
of 80.7 % on this test dataset.

Figure 5 shows the test dataset and predictions. Examining 
the test results in detail, out of 150 images deemed to be highly 
attractive, the model predicted 10 images were less attractive. 
These incorrect predictions occurred mainly in images that 
were either dark or had monotonous colors. Furthermore, out 
of the other set of 150 images deemed to be less attractive, the 
model incorrectly predicted 48 images were highly attractive. 
These false predictions were mostly associated with images 
featuring people or natural scenes.

We assigned an attractiveness score to every publicity image 
of Hida City by this model, using the probability of “high at-
tractiveness.” These attractiveness scores are used for five-star 
ratings.

3.3  Adding descriptions to images
After that, a description was added to every publicity image 

using BLIP, a generative model pretrained with a large dataset 
of image-text pairs [Li et al., 2022]. The descriptions generated 
by BLIP were originally output in English and then translated 
into Japanese for use. The generated descriptions expressed the 
features of the images. For instance, in Figure 6, the left im-
age is described with features like ‘stone lantern’ and ‘yellow Figure 3: Highly attractive training images

Japan Airlines
(JAL)

Shiho
(Places to Visit Before You Die!)

Ayumi-Traveler-

Kyoko Ueda/
Japan Travel

Munigurume
(Unique Gourmet

Delicacies)

Figure 4: Less attractive training images
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Human judge: high
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Figure 5: Test dataset and predictions
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leaves,’ while the right image is characterized by ‘fried egg’ 
and ‘salad.’

3.4  Grouping similar images
Subsequently, EfficientNetV2L was used to extract features 

from each image. Each image was represented as a vector with 
1280 elements. Then similar images were grouped by calculat-
ing the cosine similarity between these vectors. The specific 

steps are as follows: (1) The most attractive ungrouped im-
age was selected as a base image. (2) For this base image, the 
cosine similarity was calculated with every ungrouped image 
individually. (3) The same group identification number was as-
signed to the base image and to images with a cosine similarity 
to the base image of at least 0.8. (4) These steps were repeated 
until every image was assigned a group identification num-
ber. Examples of the result of calculating cosine similarity are 
shown in Figure 7. All images were divided into 35,732 similar 
image groups; the mean number of images per group was 3.33, 
the median was 1, and the standard deviation was 14.38.

3.5  Developing the application
Finally, in order to integrate all the information related to 

the images, we saved the attractiveness score, description, and 
group identification number for each image in a single file, 
linking them to each file path of the image. An application was 
developed that allowed access to this information and reference 
each file.

4.  Designing user experience
Figure 8 shows the first line of keyword search results for 

‘Goshozakura’ and ‘night.’ With a few simple scrolls on the ap-
plication screen, staff members can view hundreds of images 
at a glance without having to figure out complex folder struc-
tures.

This application’s search function checks whether the 
keywords entered by a user are included in the file path or 
description of each image. It also supports AND searches 
with multiple keywords separated by spaces. Because of the 
descriptions and file paths, users can combine proper nouns 
frequently found in file paths with common nouns found in 
descriptions as search keywords. The application performs a 
synonym search using Sudachi synonym dictionary [Takaoka 
et al., 2020] for each keyword, and considers a keyword to be a 
match if any of the synonyms match the keyword as well as the 

Figure 6: Result with image descriptions

Photo of red gate and stone
lantern in Japanese garden with

yellow leaves on the ground.

Photo of a plate with a fried egg,
salad, and a bowl of soup.

Figure 7: Cosine similarity between the base image and other 
similar images

Base Image 0.8235… 0.6412…

0.7542… 0.7056… 0.7679…

Figure 8: Examples of search result for the two words of ”Goshozakura” and ”night”
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keyword itself.
The searched images are displayed in order of attractiveness 

scores. Attractiveness scores are rounded to a five-star rating 
when displayed.

Users can click on the file path in the search results to open 
the directory containing the corresponding image. This feature 
makes it easy for users to find the image they need without 
having to understand the complex directory structures.

Additionally, users can click the “Show similar images” but-
ton on the search results screen to display a list of images that 
belong to the same group as the selected image. This feature 
allows users to choose a scene from the search results and then 
carefully select the most appropriate image from among simi-
lar ones. As a side note, the keyword search results display all 
images that meet the search keywords, regardless of whether 
images with the same group identification number are already 
displayed. Therefore, images will not become undiscoverable 
due to grouping assignments.

5.  Evaluation and discussion
5.1  Introductory experiment

The application developed in this study was introduced into 
the actual workflows of Hida City staff on October 31, 2023 
(Figure 9). It received positive feedback, with staff noting that 
it “saved time” and “revealed previously unknown directories 
and images.”

Furthermore, in January 2024, we conducted a survey re-
garding the user experience of the application with eight staff 
from Hida City. In this survey, as shown in Figures 10, 11 and 
12, when they were asked, “Has the process of searching pub-
licity images become faster?,” the average rating was 4.5 out 
of 5. When they were asked, “Is there now a wider range of 
options for searching for publicity images?,” the average rating 
was 4.25 out of 5. When they were asked, “Is the application 
easy to navigate?,” the average rating was 4.875 out of 5.

Thus, the application has been demonstrated to be a valu-
able tool in addressing the challenge of unorganized publicity 
images in Hida City. Specifically, it was confirmed that all 
expected functions of the application worked effectively. First, 

prioritizing the attractive images in the display order reduced 
work time. Second, checking search keywords against both the 
generated descriptions and the file paths of the images broad-
ened the scope of the search. Third, listing similar images 
streamlined the task of carefully selecting the most suitable 
images. Furthermore, the staff were able to use these functions 
without difficulty. This was because the application operating 
environment and user experience were in line with the local 
government’s existing workflows. The knowledge we gained 
through interviews allowed us to achieve that comfortable us-
ability.

5.2  Limitation
On the other hand, some staff expressed the opinion that 

“about one out of every 100 stored images is worth releasing 
as open image data. In the future, we would like to publish a 
much larger number of images as the open image data.” Con-
sidering that there are approximately 120,000 publicity images 
stored in Hida City, it can be estimated that they were willing 

Figure 9: Hida City staff using the application

Figure 10: The result of the five-grade user survey of “Has the 
process of searching publicity images become quicker?”

4:
50.0 %

5:
50.0 %

(n = 8)

Figure 11: The result of the five-grade user survey of “Is there 
now a wider range of options for searching for publicity im-
ages?”

3:
12.5 %

4:
50.0 %

5:
37.5 %

(n = 8)

Figure 12: The result of the five-grade user survey of “Is the 
application easy to navigate?”

4:
12.5 %

5:
87.5 %

(n = 8)
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to increase the open image data to about 1,200 or more images.
However, if staff intend to release large-scale open image 

data containing thousands of images, the approach of selecting 
images one by one becomes nearly impossible, even with the 
aid of this image search application.

This search application is not enough to support large-scale 
releases of open image data by the local government; therefore, 
we believe that it is necessary to develop a three-step method 
(Figure 13). In the first step, many candidates for open image 
data are automatically extracted based on some criteria such as 
attractiveness scores and group identification numbers. In the 
second step, all tourist attractions in the local government are 
listed, every extracted image is classified as a proper tourist at-
traction, and checked if all tourist attractions have a sufficient 
number of candidate images. In the third step, the images of 
tourist attractions that are not included in the candidates or 
have insufficient numbers are manually picked up using the 
image search application. Through this integrated method, the 
staff can efficiently select thousands of image candidates for 
open data with minimal operational burden.

Furthermore, it is difficult to quantify how much time spent 
on a task has been reduced by the introduction of an applica-
tion. This is because, with or without the application, there is a 
very large variation in the time required each time depending 
on factors such as the type of images and the number of images 
used at one time.

Moreover, there is much room for improvement in search 
performance: the descriptions generated by BLIP do not in-
clude (1) traditional Japanese objects such as “autumn leaves” 
and “floats” and (2) expressions of cultural background. BLIP 
also cannot properly generate descriptions longer than about 20 
words. In practice, we assigned one to three keywords to each 
of 100 images, for a total of 196 keywords, with each keyword 
representing terms that might be used to retrieve the image. We 
then examined how frequently these keywords, or their syno-
nyms were found within the corresponding image file paths 
or descriptions. As a result, only 101 out of the 196 keywords 
(51.5 %) matched. Although the introductory experiment was 
conducted in Hida City with the application with BLIP descrip-
tions, we would like to improve search performance in the 
future. For example, when the same experiment as above was 
conducted with descriptions created by GPT-4o-mini (GPT), 

Figure 13: Conception of integrated method

Step1: Extraction
Referring attractiveness

scores, group identification
numbers, and so on. 

Step2: Classification
Based on the list of

tourism spots in the local
government  

Step3: Supplementation
Picking up additional
images by the image
search application. 

the match rate increased to 128 out of 196 keywords (65.3 %). 
This is because GPT is able to create longer sentences, and also 
because GPT is able to successfully reflect in the descriptions 
those words such as “autumn leaves,” “Dashi (A f loat used 
in festivals and believed to carry gods),” and “rice planting,” 
which BLIP is not so good at.

6.  Conclusion
This study aimed to address the unorganized state of poten-

tial candidates for open image data which has been identified 
as a bottleneck in increasing open image data.

We developed an image search application to solve this issue. 
First, to display images in order of attractiveness, a model was 
developed to assess the attractiveness of images and assigned 
attractiveness scores to all images of a local government. Sec-
ond, to support keyword searches that combine proper nouns 
and common nouns, descriptions were added to all images 
using an existing generative model, and the search function 
checks both file paths and descriptions. Third, to display a list 
of similar images, we grouped them based on the cosine simi-
larity of their vector representations. We then developed an 
application that could reference these metadata. This applica-
tion displays the search result images in order of attractiveness 
scores, support for AND searches that combine proper nouns 
and common nouns, and allows users to select the most appro-
priate image among similar ones.

The application was introduced into Hida City’s actual work-
flows last year. Verbal feedback and a survey from Hida City 
staff indicate highly positive receptions. These outcomes sug-
gest the application enhances the efficiency and comprehen-
siveness of searching publicity images by public officers.

On the other hand, through this introductory experiment, it 
has been revealed that some local governments are willing to 
release thousands of open image data. The method of search-
ing and selecting images one by one is not adequate to achieve 
this large-scale release. Therefore, it is necessary to develop 
a three-step method including extraction, classification, and 
supplementation. In the future, we intend to develop and imple-
ment this integrated method.
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