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[Abstract]

In modern society's busy daily life and information overload, many people struggle with excessive
time and energy consumption even when choosing lunch menus due to numerous options, ultimately
leading to decision fatigue and decreased satisfaction. Particularly, office workers and students need
quick decisions during limited lunch breaks, yet effective decision-making tools are lacking. To address
this issue, we design "WhatToEat?", a personalized menu recommendation service utilizing GPS and
user preferences. We implement a mobile application based on React Native and Django frameworks.
By optimizing the food menu recommendation system using TF-IDF algorithms and enhancing

nutritional information features for allergies and dietary adjustments through reinforcement learning, we

improved user satisfaction by up to 60%.
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2. TF-IDF Based Recommendation System
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3. Reinforcement Learning-based
Recommendation System
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III. The Proposed Scheme

1. System Architecture
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Fig. 1. framework architecture
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2. Recommendation Algorithm
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Table 1. Recommendation system algorithm

Algorithm 1 Data Preparation and User-Item Matrix
Construction

1:Load item data from food_list.csv

2:Preprocess main_ingredients and features
3:Tokenize: item, type, method those fields per item
4: Apply Truncated SVD (DiSVD) to TF-IDF matrix
5:Apply Truncated SVD (DiSVD) to TF-IDF matrix
6:food_to_idx mapping created

7:function CreateUserProfile(likes/dislikes)

8: if likes not empty then

9: for food in likes do

10: profile[food_to_idx[food]] =
11: return user profile vector

12: else

13: return zero-vector

14: end if

15:end function

16:Load user data from user_list.csv, parse likes
and dislikes

17:interactions = zero matrix

18:for each user do

19: profile = CreateUserProfile(likes)

20: for food in likes do

21: interactions[user, food_to_idx[food]] =
22: end for

23: for food in dislikes do

24: interactions[user, food_to_idx[food]] = -1
25: end for

26:end for
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Table 3. Organize data

User ID - a unique identifier for

user_id
each user

likes food List of foods preferred by the user

dislikes food List of foods disliked by the user

27:user item matrix = DataFusion(interactions)
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3. Data Configuration
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Table 2. User data

Group preferring Korean

0 - 99 User traditional snacks (Bunsik)

100 - 199 User
200 - 299 User

Group preferring meat dishes

Group preferring seafood dishes
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4, Recommendation System Algorithm
4.1 System Overview
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Fig. 2. Recommendation system flow
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4.2 Operation Process
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5. User Scenarios
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IV. Implementation
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Table 4. Hardware Environment

Item Value
CPU Intel i7 -11700
RAM 64GB
GPU RTX 3060 Ti
0S Windows 11

Table 5. Software Environment

Item Value Version
FrontEnd React Native 15.0v
BackEnd Django 4.2v
Database MySQL 8.0v

IDE VS Code 2.0.0v

Deep Learning PyTouch 2.00v

2. User Interface Design

2.1 Login and Sign-up
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Fig. 4. Login and signup screen

2.2 User Profile Setup Screen
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2.3 Recommendation Result Screen
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V. Result

1. Reinforcement Learning Results

1.1 Total Reward
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VI. Conclusions

B qu| At @ojele) A} 191S siZatr] Yol Alg

bR S 58 A FA AH|AE RIGHY
AHgALe) AR HRE JNloR gAS FAstel, g4
M e ARRto 2 ZPalstt ol2 Fof 4] ks A
S5t ARKS UESHL 4Y ARE Folo 2] %
Ago] chgstel, AHEADE 2A7% Adwe] FHHES

E%% = 0= 7|t=t}

B At bt 22 §ARS TR SR B
A= Kﬂéﬁl HlolBjAl 22 Qlgh Uvte} 452 At
o]

TF-IDF 7]8']4 JD]EX‘] _EJE]‘ _1?__7,_?_2; ?_—5‘; EiI_E_
o

sl Alofo] EAfgICE E3t s



98 Journal of The Korea Society of Computer and Information

2RIk AHEAL W W] 71K wiet 24 At B
sich ABA WS AR EEY 242 93
ole} Bot A ululef Chite AT As|2 2ol
NAE S 4B BE, OO ALgARR] it 2

a

()

% %
o 1o & b

3FS o JLoA= a4 TRo|A BERT 7|8t oju]&A

[e]
BAE BA £Qlo2 ASA} 2lHo] 21 9wt ofsfw
S @AAPIAL Neural CE[15]9} Zatslge] sfoluale

=S WAE oigoltt. ol

{16147 ARt 341 AJA”)

ol
-
10)
e
@
=
Q
=
@
e
—
o)
g
=}
=)
®
H1

e

32 7|02 ALgA} 2li A|AH
2 Z7lst0] Mo LA} AT 2ES FoolEgo
o
=

0|3 37140l AR} BEES

ACKNOWLEDGEMENT

Following are results of a study on the
"Convergence and Open Sharing System" Project,
supported by the Ministry of Education and
National Research Foundation of Korea.

REFERENCES

[1] J. A. Park, "Biggest concern in office life: 'What to eat for lunch
today?'," Newsway, https://www.newsway.co.kr/news/view?ud=20
19111308195810833

[2] L. Yang, C.-K. Hsieh, H. Yang, J. P. Pollak, N. Dell, S. Belongie,
C. Cole, and D. Estrin, "Yum-Me: A Personalized Nutrient-Based
Meal Recommender System," ACM Transactions on Information
Systems, vol. 36, no. 1, pp. 1-31, Jul. 2017. DOL 10.1145/3072614

[3] J. Hwang, C. Lee, and D. Park, "Food Recommendation System
Using Food, Ingredient, and Nutrient-Based Knowledge Graph,"
Proceedings of HCIK 2023, pp. 1026-1029, Korea, Jan. 2023.

[4] B. K. Go, J. W. Yoon, J. M. Jeon, C. E. Lee, and J. H. Ahn,
"Development of User Customized Food Recommendation Service

Platform," Proceedings of the Korea Information Technology
Society Summer Conference, pp. 661-663, Korea, Jun. 2023.
[5] M. Chemlal, A. Zedadra, M. N. Kouahla, and O. Zedadra, "A
Restaurant Recommendation System based on Collaborative
Filtering using Machine Learning Algorithms and the
Multi-Criteria Method," Proceedings of the 13th Conference on
Research in Computing at Feminine, pp. 1-9, Constantine, Algeria,

May 2024.

[6] H. S. Choi, Q. Peng, and W. S. Rhee, "Design and Implementation
of the Machine Learning-based Restaurant Recommendation
System," Journal of Digital Contents Society, vol. 21, no. 2, pp.
259-268, Feb. 2020. DOIL: 10.9728/dcs.2020.21.2.259

[7]1 X. Ju, F. P. W. Lo, J. Qiu, P. Shi, J. Peng, and B. Lo, "MenuAl:
Restaurant Food Recommendation System via a Transformer-based
Deep Learning Model," arXiv preprint arXiv:2210.08266, Oct.
2022.

[8] Y. S. Kim and S. W. Lee, "Combination of Text Preprocessing
and Word Embedding Suitable for Neural Network Models for
Document Classification," Journal of KIISE, vol. 45, no. 8, pp.
789-797, Aug. 2018.

[9] J. Li, P. Ren, Z. Chen, Z. Ren, T. Lian, and J. Ma, "Neural Attentive
Session-based Recommendation," Proceedings of the 2017 ACM
on Conference on Information and Knowledge Management, pp.
1419-1428, Singapore, Singapore, Nov. 2017. DOIL 10.1145/
3132847.3132926

[10] React Native, "Introduction to React Native Components," React
Native Docs, https://reactnative.dev/docs/intro-react-native-comp
onents

[11] A. Holovaty and J. Kaplan-Moss, "The Definitive Guide to
Django: Web Development Done Right," Apress, 2009.

[12] Oracle Corporation, "MySQL Technical Documentation,"

MySQL, https://dev.mysqgl.com/doc/

[13] X. Tang, "Reliability-Aware Cost-Efficient Scientific Workflows
Scheduling Strategy on Multi-Cloud Systems," IEEE Transactions
on Cloud Computing, vol. 7, no. 1, pp. 264-277, Jan. 2019. DOL:
10.1109/TCC.2017.2694858

[14] G. Salton and C. Buckley, "Term-Weighting Approaches in
Automatic Text Retrieval," Information Processing &
Management, vol. 24, no. 5, pp. 513-523, 1988.

[15] X. He, L. Liao, H. Zhang, L. Nie, X. Hu, and T.-S. Chua, "Neural
Collaborative Filtering," Proceedings of the 26th International
Conference on World Wide Web, pp. 173-182, Perth, Australia,
Apr. 2017. DOI: 10.1145/3038912.3052569

[16] X. Zhao, L. Zhang, L. Xia, Z. Ding, D. Yin, and J. Tang, "Deep
Reinforcement Learning for List-wise Recommendations,"

Proceedings of the Ist Workshop on Deep Reinforcement

Learning for Knowledge Discovery, pp. 1-9, Anchorage, USA,

Aug. 2019. DOI: 10.1145/3307339.3342754



Design of a Personalized Food Recommender Using GPS, TF-IDF, and Reinforcement Learning

99

Authors

Sang Kyoung Shin is attending in Computer
Engineering in Jeju National University,

Korea.

Min Soo Sun will receive the B.S. degree in
Computer Engineering from Jeju National
University in2026. His research interests
include multimodal representation learning,

Vision Transformers (ViT), and natural

g

language processing.

)

. ! Korea.
N’

Min Young Kim is attending in Computer

Engineering in Jeju National University,

Ho-Young Kwak received the B.S., M.S.,
and Ph.D. degrees in Computer Science from
Hong-Tk University, Korea, in 1983, 1985,
and 1990, respectively. Dr. Kwak joined the

" Department of Computer Engineering at Jeju

National University, Jeju, Korea, in 1990. He is currently a
Professor in the Department of Computer Engineering, Jeju
National University. He is interested in IT-Medical
convergence, Companion Animal Healthcare systems, and

Software systems.

Soo Kyun Kim received Ph.D. in Computer
Science & Engineering Department of Korea
University, Seoul, Korea. He is now a
professor at the Department of Computer

Engineering at Jeju National University,

Korea. Dr. Kim has published many research papers in
international journals and conferences. His research interests
include multimedia, pattern recognition, image processing,
mobile graphics, geometric modeling, and interactive
computer graphics. He is a member of ACM, IEEE, IEEE
CS, KACE, KMMS, KKITS, and KIIT.



