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[Abstract]

In this study, we propose a smart city tour mobile application based on GPS and deep learning. The proposed application
provides the landmark image recognition service using deep learning and provides information on nearby tourist attractions based
on the current user’s location through location-based services. The image recognition service identifies the image through a deep
learning model when a user uploads a landmark image to the application and provides a detailed description of the landmark. We
trained landmark images using the ResNet-D model on 13 landmarks in Seoul and achieved good performance of the final model
with average classification accuracy and Fl-score of around 0.957 and 0.938, respectively. In addition, location-based services
within the application allow users to know information about landmarks close to their current location and share the information
with other users. Foreigners who are traveling or planning to travel can easily obtain information about the capital Seoul with this

application to aid their travel.
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Table 1. Comparative analysis by functions for tourism
information applications

applications - Landmark Our
Wiyl Finder application
functions PP
Provide tourist
information O o O
GPS-based exploration O X O
Image recognition X O O
Sharing information O ¢ O
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Table 2. Number of image per landmark

Landmark Image
Gyeongbokgung 396
Gyeonghuigung 151

Deoksugung 338
Changgyeonggung 155
Changdeokgung 306
Dongdaemun Design Plaza (DDP) 310
Lotte World 196
Seodaemun Prison History Hall 304
Coex 351

lkseon—Dong 256

Seoul Museum of Art 100

Seoul N Tower 367

Hongik University (Hongdae) Street 184
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CPU GPU RAM 0S
Intel 19-10900X | RTX 3090 24GB | 256GB | Lruntd
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Table 5. The result of experiment for data augmentation

Fig. 3. The residual learning process of ResNet and Validation Validation
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Table 6. The Result of Experiment for the Final Model

Validation Validation

Accuracy F1 Score
Fold 1 0.9561 0.9459
Fold 2 0.9588 0.9431
Fold 3 0.9547 0.9323
Fold 4 0.9574 0.9304
Fold 5 0.9616 0.9430
Average 0.9577 0.9389
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