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Abstract: Making informed food choices can be challenging due to the wide range of options and unique
nutritional needs that each individual faces. This study examines the creation of an Al-powered food
application designed to simplify food choices and promote healthy eating habits. The app combines
advanced food selection with a personalized recommendation system. It gives users the tools to make
smarter, more appropriate nutritional decisions. The food recognition feature uses Al and image processing.
Allows users to analyze photos of food or ingredients. It provides immediate nutritional insights and recipe
ideas. The app's recommendation system also goes a step further to suggest foods tailored to individual
needs, taking into account personal preferences. health goals and dietary constraints. This innovative
approach bridges the gap between convenience and data-driven decision-making. Helps users better
understand their food choices. and promote food exploration Research shows that integrating technology
into daily meals can inspire healthier habits. Improve overall well-being and foster a deeper relationship
with food. By making the process of meal planning and understanding more engaging and accessible. This
tool has the potential to change the way people interact with food and support long-term lifestyle
improvements.

I. INTRODUCTION

Food plays an important role in our daily life. as a source of nourishment convenience and cultural
expression But in today's fast- paced world The food selection process has become more complex, and many
people are overwhelmed by the number of choices. Struggling to align food options with personal
preferences. Health goals Or the desire to explore new culinary frontiers? Traditional methods of food
discovery, such as browsing menus or doing online searches yourself. often not enough It proved time-
consuming and impersonal. These limitations highlight the growing need for innovative solutions. This
makes the decision- making process easier. At the same time, it meets the diverse needs of modern
consumers. [8][16][18]

The complexity of making informed food choices goes beyond convenience. Poor food choices can lead to
dissatisfaction. Imbalanced nutrition and missed opportunities to explore cooking This challenge is further
enhanced by a fixed menu and general instructions It fails to capture each user's unique preferences and
evolving interests as personalization drives them. Satisfaction in various industries The lack of a food
specific solution makes a huge difference in the dining experience. [9]

Recent advances in artificial intelligence (Al) and machine learning present a great opportunity to solve this
problem. Al. These technologies can change the way people discover and interact with food by providing
personalized recommendations. Individual and detailed insights into nutritional ingredients and recipes. The
ability to leverage these capabilities to improve decision-making and improve the overall dining experience
is both exciting and transformative. [1][2][13]
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An important innovation in this area is the use of a recommendation system. By analyzing user data such
as food preferences previous orders and popular food recipes These systems provide highly personalized
dietary recommendations. This dynamic approach helps users navigate through options. In addition, the
system can promote healthy eating behaviors by tailoring recommendations to individual health goals and
nutritional needs. [4][5][6]

Another revolutionary feature is food detection technology. This tool is powered by Al and image
processing. It allows users to identify expressions and content from photos. In addition to being accepted It
also provides valuable insights. Including detailed nutritional information and recipe ideas .This dual
capability not only encourages curiosity and creativity in the kitchen. But it also helps users make
informed, health-conscious decisions about food. [11][14][15]

This project combines these state-of-the-art features. Its aim is to develop a platform that is accessible,
engaging and user- centric. It will redefine the way people access food. This app tries to bridge the gap
between convenience and personalization. So that users can explore a variety of foods. Used for health
eating habits and promote a deeper connection with their food In the end We strive to transform everyday
meals into fun, meaningful, and stress-free experiences. They are tailored to each person's tastes,
preferences, and personal journey. Towards a balanced lifestyle. [17][19]

1. LITERATURE SURVEY

Hyeyoung Ko et al. [2022] present a detailed survey on recommendation systems. Examine models,
techniques, and applications in various fields. It reviews more than 135 leading studies from 2010 to 2021,
analyzing trends and progress. The main model includes content-based filtering. Collaborative filtering and
hybrid system Each model addresses specific constraints, such as sparseness. Cold start problems, etc.
Techniques such as text mining. artificial neural network and grouping It has been tested for its role in
increasing recommendation accuracy. The document also highlights applications in areas such as streaming
services, e-commerce, and healthcare. It emphasizes the interaction of technological advancements and
business growth. This comprehensive analysis serves as a resource for understanding current trends and
future directions in recommendation systems. [1]

Burke et al. [2002] provide a detailed review of hybrid recommender systems. It details the development,
methods, and use. It explores various recommendation techniques. Including methods for working together
according to content and according to knowledge. and emphasize strengths and limitations. A prominent
focus is on integrating these techniques with hybrid models to address challenges such as sparseness. cold
start problems Recommendation accuracy, etc. The main hybridization strategies such as weighting,
switching, and feature enhancement are analyzed. The document also introduces a hybrid system called
EntreeC, which combines knowledge-based and collaborative filtering. Demonstrated ability to improve
restaurant recommendations This work highlights the potential of hybrids to improve user experience.
Ability to customize and efficiency in the recommendation system. [2]

Rodrigo Zenun Franco et al [2017] provided the development of e-Nutri, an online personalized nutrition
recommendation system designed to improve dietary habits and prevent NCDs. Using a validated food
frequency questionnaire (FFQ), the system assesses food intake and provides tailored nutrition
recommendations, calculating a score based on the Healthy Eating Index. This project incorporates user
preferences. Demographic information and expert insights to improve privacy. Randomized control trials
will evaluate different levels of effectiveness. of personalization, challenges include the lack of a
comprehensive training dataset to integrate user needs into the transformation. This research highlights the
potential of scalable, web-based systems to promote healthy behaviors in diverse populations. [3]

Monika Dutta and others. [2023] Propose the use of machine learning to increase the efficiency of fruit
farming. It introduces the LightGBM recommendation system designed to recommend the most suitable
fruit for a specific soil and climate. The model is 99% accurate using parameters such as soil pH, nutrient
levels (N, P, K), temperature, humidity, and precipitation. Two key innovations, gradient-based one-sided
sampling (GOSS) and unique feature bundling (EFB), will improve performance. Different from
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traditional practices This system prioritizes crops that match existing soil conditions. Instead of changing
the soil structure Education emphasizes economic potential Promote smart agriculture and assisting with
sustainable agricultural practices. as well as correcting gaps in agricultural advice specific to fruits. [4]

Lixin Zou et al. [2020] proposed neural interactive collaborative filtering (NICF), an innovative
recommendation system that balances detection and exploitation using multiple self-attention neural
networks. Channel by leveraging reinforcement learning to increase user satisfaction... For cold starting
and hot starting Users will deal with such challenges. Unlike traditional methods which rely on linear
models or meta-learning with limited adaptability, NICF uses a Q-learning approach to optimize
recommendations by learning from user feedback. real time Extensive experiments on datasets such as
MovielLens, EachMovie, and Netflix demonstrate its superiority. State-of-the-art methods NICF's ability to
dynamically adapt to user needs Highlights the potential for developing advanced interactive
recommendation systems. [5]

Xing Wang et al. [2023] Advanced optimization methods for machine learning models. It focuses on
adaptive algorithms to increase model performance and accuracy. This emphasizes the importance of
gradient techniques. This is especially true in situations involving large datasets and high-dimensional
spaces. Study tests different approaches It compares the traditional static step optimization strategy with an
adaptive method that dynamically adjusts the learning rate based on the gradient behavior. It focuses on
applications in areas such as image recognition and natural language processing. The work highlights how
these methods improve the convergence rate. and overall performance. Conclusion: Adaptive optimizers in
modern ML workflows present a compelling case for integrations that can balance computational
efficiency with predictive accuracy. [6]

Abhishek Desai et al. [2023] Paper exploring the inefficiencies of supply chain management (SCM) in the
food industry. It focuses on challenges such as poor infrastructure. Too many middlemen, waste, etc. It
offers an innovative system to optimize the distribution mechanism by classifying products by expiration
date using XGBoost and Haversine algorithms. The formula emphasizes predictable shelf life and channel
Efficient distribution Data visualization tools and web-based Ul enable seamless interaction between
manufacturers and distributors. Compared with traditional manual SCM methods The proposed approach
will help improve decision making. increase product use and reduce environmental impact This creates
a robust model for optimizing the food supply chain. [7]

Brian Isaacs et al. [2021] recommends focusing on building hybrid recommender systems for healthy food
selection. It leverages big data analytics and machine learning. It integrates a content-based collaborative
filtering model. Dietary needs, preferences, and calorie restrictions are also discussed. Research focuses on
reducing problems such as information overload by using algorithms that personalize nutritious food
recommendations. From evaluating guidelines on large data sets. We found that the hybrid model
outperformed the individual models in terms of precision and recall precision. Future recommendations
include combining various nutritional factors. and integrating real-world testing into health information
systems. This innovative approach holds promise for improving individual eating habits by tailoring health
goals to the user's needs. [16]

Mohd Irfan et al. [2023] provide an in-depth analysis of consumer attitudes towards online food shopping.
Focusing on market segmentation in the Delhi NCR region, based on responses from 427 participants, it
was found that the younger generation, the knowledgeable and the low-income earners are the main users
of online food delivery services. And while convenience and affordability drive its popularity, But
consumers show moderate interest and a reasonable attitude towards this practice. Research indicates a
significant relationship between factors such as age, education and income and purchase frequency. But no
relationship was found with gender or family size. Psychological characteristics such as personality are not
related to purchasing habits. Even though usage status shows a relationship. Studies suggest that in order to
expand market access Inclusive marketing should target young, educated consumers. [18]

Buettne et al. [2023] provide an overview of current research. Food delivery apps are becoming
increasingly popular among young people. But it often promotes access to calorie-dense, nutrient-poor
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foods. This raises public health concerns as it happens, potentially causing obesity and related health
problems, although some research suggests these apps could improve food access in underserved areas.
The role of apps in addressing food insecurity versus increasing unhealthy eating behaviors is unclear.
Furthermore, existing studies largely neglect young people despite high usage rates. It emphasizes the need
to further investigate how these platforms influence dietary habits and health outcomes. [19]

Yoshiyuki Kawano et al. [2014] provide insights into advances in mobile food detection systems,
highlighting the development of FoodCam, a real-time application designed for FoodCam smartphones
differ from traditional server-based approaches. It uses on-board processing. It leverages features like HOG
and Fisher Vector for efficiency and accuracy. Food region, food detection It allows for interactive
marking, item recognition and nutritional assessment. It has a classification accuracy of 79.2% for
predicting the top five in 100 food categories, making food recording easier and providing faster results.
Than manual data entry method According to evidence from user studies This innovation connects
technology and nutrition. Increase the accessibility and utility of food tracking through practical, real-time
image detection. [9]

Ying Wang et al. [2021] provide insights into the progress of deep learning for food image recognition.
Emphasis on ways to improve accuracy, speed, and scope of application. The study proposes a two-step
learning method, integrating Tiny-YOLO and coupled networks in the YOLO-SIAM framework. Improved
methods such as YOLO-SiamV2 show increased accuracy (high to 45.75%) without the need for manual
sample labeling. Demonstrating scalability and real-world applications, the research also introduces
techniques for detecting foreign objects in food. using image segmentation Additional feature extraction
and template matching, these methods effectively separate foreign commaodities from food. Increase food
safety and provide comprehensive solutions for modern food and industrial needs. [10]

Ciocca G. et al. [2017] provides a comprehensive review of food detection systems. It emphasizes the need
to use robust datasets to compare performance in real-world contexts, such as cafeterias, for example. It
highlights advances in machine learning and computer vision for food tracking. Various methods such as
global local features, classifiers including improved k- NN and SVM and, emergence of convolutional
neural networks (CNN) are discussed for accuracy. Previous studies reflect cultural and environmental
diversity. It focuses on datasets with different food types and acquisition settings. Datasets such as UEC
FOOD-100 and Food-101 support, advancement in this area. It includes the latest, such as UNIMIB2016,
that helps improve applications across broad segmentations and challenging environments. [13]

Amugongo et al [2023] provide a comprehensive overview of mobile computer vision applications for
food assessment. The focus is on food identification. Quantity estimation and calorie estimation Previous
studies have highlighted the important role of Al in transforming health tracking. It leverages mobile
devices for real-time food analysis. Traditional methods such as manual dietary recall have shown limits in
accuracy. This has led to automated techniques using machine learning (ML) and deep learning (DL).
Existing research highlights challenges such as separating food from non-food items. Limited
interpretability in algorithmic decision making. User-centered design and comprehensive data sets remain
essential to increasing accuracy and reliability in these systems. [13]

Frank Po wen Lo et al [2020] provide a detailed review of image-based food assessment approaches. It
focuses on food identification and quantity estimation. Traditional methods, such as 24-hour dietary
recalls, often rely on subjective reporting. which leads to inaccuracy to overcome this Therefore, a
technique that uses automatic images has been developed. Taking into account advances in computer
vision and artificial intelligence, methods include self-designed features and deep learning for food
identification. along with model-based stereo techniques and depth cameras for volume estimation.
Challenges still remain, such as processing complexity. Dependence on predefined models and accuracy of
3D reconstruction. This study highlights the potential of an integrated system combining these methods to
improve food consumption tracking accuracy and user convenience. [14]
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111. PROPOSED APPROACH

Analysis of existing research reveals several important limitations of the food selection and advice system.
Especially in terms of personalization, precision and adaptability to the needs of various users. Challenges
include remembering recipes that are complex or incorrectly mixed. Change in portion size and the difficulty
of integrating real-time health data. Highlighting the need for more comprehensive solutions, many existing
systems also take into account individual dietary preferences, allergies, or specific health goals. unable to
pay To address these gaps This work proposes an improved food recognition recommendation system. It
combines advanced image recognition techniques along with user health card features. This approach aims to
provide highly personalized and health-conscious advice. It bridges the gap between technology and tailored
nutrition.

IV. FEATURES

1. Food Recognition

Food image recognition systems face significant challenges in maintaining accuracy and reliability in
various situations. Foods that look similar, like plain yogurt and sour cream, can be especially difficult to
tell apart. And estimating portion sizes is another obstacle in identifying complex or mixed foods. As
advanced techniques such as 3D visualization or user input often determine exact serving sizes from 2D
images, a wide variety of world-class cuisine is required. Regional variations also make recognition
models more complex. While achieving real-time performance is still computationally intensive,
especially on mobile devices. Additionally, integrating accepted food information with personal health
profiles, such as accounting for allergies or Calorie demand is still an area of active development.

t Table 1 COMPARISON OF FOOD RECOGNITION ALGORITHMS

Technique Full Name Accuracy for Comments
Food
Recognition
KNN K- ~50-60% Simple but
Nearest struggles with
Neighbo complex and
rs high-
dimensional
data.
HOG Histogram of ~60-70% Hand-crafted
Oriented features; better
Gradients with advanced
classifiers.
SVM Support ~75-80% Effective with
Vector good features
Machine but requires
careful
tuning.
CNN Convolutional ~85-95% EXCE‘|_S in
Neural Network learning
complex
patterns
from raw
data.
YOLO You Only Look| ~90-95% Accurate and
Once efficient for
detecting
multiple
food items..
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Figure 1 SAMPLE OF FOOD RECOGNITION

The You Only Look Once (YOLO) technique has emerged as a promising solution to the challenge of
food image recognition. With an accuracy range of ~90-95% for object recognition, YOLO excels at
recognizing multiple food items in a single image. This is different from traditional methods such as K-
Nearest Neighbors (KNN), which are rich in high-dimensional data. or histograms of directional
gradients (HOG) based on manual feature engineering, YOLO effectively detects and classifies food
items in real time... to learn Direct complex form and ability to adapt to a variety of situations. Including
similar foods and complex foods. This makes it a good choice for food recognition systems that aim for
real-time accuracy and performance.

2. Food Recommendation

Existing food recommendation systems face several important challenges. Diverse and complex food
preferences are difficult to manage because users have different health goals. dietary restrictions and
changing tastes that are challenging to capture comprehensively. Another important problem is the lack
of interaction between the user and the product: many systems suffer from fragmented data.
Identification is difficult and Contextual relevance is also a barrier. This is because many systems cannot
dynamically adapt to real-time factors such as time of day, weather, or location. Additionally, the low
level of metadata used in food recommendation systems limits their ability to leverage Detailed
information such as ingredients, nutritional value or how to prepare food This can greatly improve
recommendations.

Figure 2 COMPARISONS OF FOOD RECOMMENDATION ALGORITHMS

M First Experiment (Accuracy) Bl Final E First (P ion) W Final Experiment (Precision)

100.00%

75.00%

50.00%

25.00%

0.00%

Logistic Gradiont Neural K Support Vector Deep Neural Voting Classifier  Extreme Gradient

Significant improvements are achieved by integrating context-based filtering and collaborative filtering
to address challenges in existing food recommendation systems. Using gradient descent machines (GBM)
for context filtering. The system dynamically adjusts to contextual factors such as time of day, weather,
and location to ensure more relevant recommendations. GBM models non-linear relationships to make
accurate predictions. Even complex dependencies of user preferences and context, which reduce the
problems of real-time optimization. In addition to increasing scalability, Neural interaction filtering
(NCF) also captures more subtle interactions between users and objects. It leverages deep learning to
create non-linear models. Dependency and overcoming sparsity problems in collaborative filtering. A
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key feature of NCF is the use of embeddings, which are represented as dense vectors in a low-
dimensional space. This allows the model to capture the latent relationship between users and food
choices. This helps in identifying patterns such as sharing. Settings for certain foods or ingredients.
Additionally, food metadata such as nutritional information, ingredients, and recipe categories It can be
integrated into the system to increase embedding and provide more contextual recommendations. The
combination of these advanced techniques ensures that both personalization and contextual relevance
remain. While the behaviour of the collaborative insights community Help guide programs along this
hybrid approach address the challenges associated with real-time adaptation. fragmentation of
information and the ability to scale efficiently By providing a strong and effective recommendation
system.

3. User Health Card

Today, nearly 40% of adults are overweight and 13% struggle with obesity. This leads to serious health
problems such as diabetes and heart disease. Managing blood sugar levels through diet is important for
people with diabetes. But if you don't have a health card in the food app They miss out on dietary advice
tailored specifically to their condition. If you're not tracking things like carbs and calories, They
unknowingly consume foods that raise their blood sugar. Even the best referral system can't help change
habits. If they rely solely on past preferences regardless of their health condition This makes it difficult
for users to make sustainable improvements.

With health card Food apps can personalize meal recommendations based on age, weight, activity level
and health history. For example, people with diabetes might be advised on low-glycemic index or high-
fiber foods to help control their blood sugar levels. The app tracks your daily nutrient intake and
recommends healthy options, like cauliflower crust pizza. instead of normal By combining behavioral
insights with personalized recommendations The app makes it easier for users to adopt healthy habits and
improve their long-term health.

V. CONCLUSION

This review continues by addressing the challenges currently facing the food certification and guidance
system. It highlights the limitations of existing methods, issues such as incorrect identification of visually
similar foods. Difficulty in identifying mixed or processed foods and inaccuracy in portion size estimation.
Emphasizes the need for improved techniques. Traditional algorithms such as K-Nearest Neighbors (KNN)
and Histogram of Oriented Gradient (HOG) have limited accuracy... , 1999 . This is mainly due to the
reliance on manual feature engineering. and the inability to effectively handle high-dimensional data.
Supports vector machines (SVM) and convolutional neural networks (CNN), providing good performance.
But this requires significant computational resources and careful tuning of parameters.

To overcome these limitations Therefore, integration of You Only Look Once (YOLO) into the food
identification system has been proposed. With an accuracy range of ~90-95%, YOLO excels in real-time
object recognition in complex environments. Memorize multiple food items and the ability to adapt to a
variety of situations. Including visually similar food mixes makes YOLO an effective solution. Data
enhancements combined with image enhancement techniques show significant potential in increasing
YOLO's accuracy and scalability by leveraging these advanced methods. This review outlines how to create
a comprehensive system that bridges the gap between technological innovation and individual dietary needs.

VI. REFERENCES

[1] Hyeyoung Ko, Suyeon Lee, Yoonseo Park and Anna Choi(2022).A Survey of Recommendation
Systems: Recom-mendation Models, Techniques, and Application Fields. Elec-tronics, 11(1), 141.

https://doi.org/10.3390/electronics11010141
[2] Burke, R. Hybrid Recommender Systems: Survey and Experiments. User Model User-Adap Inter
12, 331-370 (2002). https://doi.org/10.1023/A:1021240730564

[3] Rodrigo Zenun Franco (2017). Online Recommender System for Personalized Nutrition Advice.
Proceedings of the Eleventh ACM Conference on Recommender Systems.

https://doi.org/10.1145/3109859.3109862
IJCRT2503856 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | h389



http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 3 March 2025 | ISSN: 2320-2882

[4] Monika Dutta, Gupta and D., Juneja Boosting of fruit choices using machine learning-based
pomological recommendation system. SN Appl. Sci. 5, 241 (2023).

https://doi.org/10.1007/s42452-023-05462-0

[5] Zou, L., Xia, L., Gu, Y., Zhao, X., Liu, W., Huang, J. X., Yin, D. (2020, July). Neural interactive
collaborative filtering. In Proceedings of the 43rd international ACM SIGIR conference on research and
development in information retrieval (pp. 749- 758).

[6] Wang, X., Wang, L., Dong, C., Ren, H., Xing, K. (2023). Reinforcement learning-based dynamic order
recommendation for on-demand food delivery. Tsinghua Science and Technology, 29(2), 356-367.

[7] Desai, A., Dhore, K., Kanagal, S., Naik, R., Gharat, S. (2023). Expiry classification and improved
efficient delivery mechanism of packaged food product using XGBoost algorithm and Haversine
formula. In Proceedings of the International Conference on Applications of Machine Intelligence and Data
Analytics (ICAMIDA 2022) (pp. 702—709). Atlantis Press. https://doi.org/10.2991/978-94-6463-136-460

[8] Raju, M. N. (2020, December). Recommender system for food startup. In IOP Conference Series:
Materials Science and Engineering (Vol. 993, No. 1, p. 012054). IOP Publishing.

[9] Yoshiyuki Kawano and Keiji Yanai(2014).A real-time food recognition system on a smartphone.
Multimedia Tools and Applications. 74. 10.1007/s11042-014-2000-8.

[10] Wang, Y., Wu, J., Deng, H., Zeng, X. (2021). Food image recognition and food safety detection
method based on deep learning. Computational Intelligence and Neuroscience,

2021(1),1268453.

[11] Ciocca G, Napoletano P, Schettini R. Food Recognition: A New Dataset, Experiments, and Results.
IEEE J Biomed Health Inform. 2017 May;21(3):588-598.

doi:10.1109/JBHI.2016.2636441. Epub 2016 Dec 7. PMID: 28114043.

[12] Christodoulidis, Christodoulidis, Stergios and Anthi-mopoulos, Marios and Mougiakakou,
Stavroula. (2015). Food Recognition for Dietary Assessment Using Deep Convolutional Neural Networks.
9281. 458-465. 10.1007/978-3-319-23222-556.

[13] Amugongo, L. M., Kriebitz, A., Boch, A., Lutge, C. (2023). Mobile Computer Vision-Based
Applications for Food Recognition and Volume and Calorific Estimation: A Systematic Review.
Healthcare, 11(1), 59. https://doi.org/10.3390/healthcare11010059

[14]1F. P. W. Lo, Y. Sun, J. Qiu and B. Lo, "Image-Based Food Classification and Volume Estimation for
Dietary Assessment: A Review," in IEEE Journal of Biomedical and Health Informatics, vol. 24, no. 7, pp.
1926-1939, July 2020, doi: 10.1109/JBHI.2020.2987943.

[15] Dalakleidi, K. V., Papadelli, M., Kapolos, I., Papadimitriou, K. (2022). Applying image-based food-
recognition systems on dietary assessment: a systematic review. Ad-vances in Nutrition, 13(6), 2590-2619.
https://doi.org/10.1007/s12571-020-01076-1

[16] Chavan, Pallavi Thoms, Brian lsaacs, Jason. (2021). A Recommender System for Healthy Food
Choices: Building a Hybrid Model for Recipe Recommendations using BigData Sets.
10.24251/HICSS.2021.458.

[17] Princy, J Senith, S Kirubaraj, A Vijaykumar, Poornima. (2021). A Personalized Food Recommender
System For Women Considering Nutritional Information. International Journal of Pharmaceutical Research.
13. 10.31838/ijpr/2021.13.02.233.

[18] Rais, Mohd Irfan. (2023). A Study on Consumers Attitude Towards Online Shopping For Food
Products A Study on Consumers Attitude Towards Online Shopping For Food Products. 12. 272-281.
10.46333/ijtc/12/2/1.

[19] Buettner, S. A., Pasch, K. E., Poulos, N. S. (2023). Factors Associated with Food Delivery App use
Among Young Adults. Journal of community health, 48(5), 840-846.
https://doi.org/10.1007/s10900-023-01229-1

[20] Roy, D., Dutta, M. A systematic review and research perspective on recommender systems. J

Big Data 9, 59 (2022). https://doi.org/10.1186/s40537-022-00592-

IJCRT2503856 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | h390


http://www.ijcrt.org/

