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In Johor, Malaysia, where culinary choices are abundant, selecting the 
ideal restaurant can be overwhelming for diners seeking genuinely 
satisfying experiences. This study introduces YumScore, a web-based 
prototype recommendation system that generates unbiased composite 
ratings by combining user‐submitted star scores with automated 
sentiment analysis of textual reviews. YumScore allows users to search 
by meal category and submit reviews of their dining experiences, each 
review is processed through a hybrid pipeline leveraging RoBERTa for 
deep contextual understanding alongside VADER for rapid scoring to 
extract polarity and intensity measures. By integrating sentiment 
polarity with star ratings, YumScore computes a single “YumScore” that 
reflects both qualitative feedback and quantitative assessment. Tested 
on a dataset of tens of local restaurants and over a thousand Google 
reviews, the sentiment pipeline achieves a 30% speed improvement 
over baseline models, while delivering high concordance with user 
expectations. Deployed as a user-centered, iterative prototype, 
YumScore guides undecided diners toward highly rated eateries and 
equips restaurant owners with actionable insights to enhance service 
quality. 

Keywords 

Restaurant, Sentiment Analysis, 
Recommendation System, User-
centered 

1. Introduction 

In today’s bustling culinary landscape, navigating the overwhelming abundance of dining options can be a 
daunting task for diners. In Parit Raja, Johor, Malaysia, where over a hundred eateries from traditional kopitiams 
to modern cafés vie for attention, this challenge is especially acute. Traditional recommendation systems rely on 
basic filters like cuisine and budget, overlooking the emotional nuance in textual reviews and failing to integrate 
sentiment insights with star ratings to correct for bias and sparsity [1][2]. 

To address this, we introduce YumScore, a web-based prototype that combines qualitative sentiment 
analysis and quantitative ratings. YumScore’s hybrid pipeline leveraging RoBERTa for deep contextual 
understanding alongside VADER for rapid polarity scoring analyzes over one thousand Google reviews for tens 
of local restaurants, fusing sentiment polarity and intensity with user-assigned stars into a single composite 
“YumScore” [3]. With a meal-category filter for breakfast, lunch, and dinner, YumScore delivers personalized, 
emotion-aware recommendations and achieves a 30% speed improvement over baseline models despite 
challenges in sarcasm detection. By guiding undecided diners and providing restaurant owners with actionable 
feedback, YumScore enhances transparency and emotional connectedness in recommendations, promising to 
invigorate Parit Raja’s dining scene [4][5][6]. 
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The aim of this project is to develop Sentiment-Driven Restaurant Recommendation System. The goal of this 
project is basically to help users to choose the best dining experience. This project will mainly focus on the 
following objectives: 

1. Design a comprehensive recommendation system using a Sentiment analysis approach. 
2. Develop a recommendation system for restaurants in Johor. 
3. Evaluate the developed system. 

2. Related Work 

2.1 Study on Restaurant Recommendations System 

A recommendation system, also known as a recommendation engine, is a data filtering tool that predicts a 
user's rating or preference for an item. These systems are invaluable in helping users navigate extensive 
information and product offerings, especially in commercial settings [1]. They work by eliminating redundant or 
irrelevant information from a data stream before presenting it to the user. The primary goal is to manage 
information overload and highlight pertinent information by matching the user's profile with specific 
characteristics [2]. These characteristics can derive from the content itself (content-based approach) or from the 
preferences of a user's social network (collaborative filtering approach) [3]. 

However, existing restaurant recommendation systems encounter several challenges in today's dynamic 
dining environment. The sheer volume of dining options can overwhelm users, making it difficult to identify 
restaurants that align with their preferences. Traditional systems, which primarily rely on user ratings and basic 
criteria such as cuisine and budget, often fail to capture the nuanced sentiments expressed in user reviews [4]. 
This shortcoming results in a significant gap in the dining experience, as potentially appealing restaurants may 
remain unnoticed among the plethora of choices [5]. 

YumScore addresses these limitations by focusing solely on sentiment analysis for its rating system. By 
leveraging advanced sentiment analysis models, YumScore analyzes user reviews to provide an unbiased and 
accurate representation of a restaurant's reputation [6]. This approach ensures that the emotional context 
embedded in reviews is captured, offering a clearer picture of dining experiences [7]. Although YumScore does 
not filter or personalize recommendations based on user profiles, it stands out by delivering ratings that reflect 
the collective sentiment of reviewers, thus helping users make more informed dining choices based on the 
emotional feedback of others [8]. 

This sentiment-driven recommendation approach promises to enhance the dining experience by ensuring 
that restaurant ratings are not only based on quantitative metrics but also enriched with qualitative insights 
from user sentiments [9]. 

2.2 Study on Sentiment Analysis 

Sentiment analysis, also known as opinion mining, is a natural language processing technique aimed at 
determining and extracting sentiments or opinions expressed in textual data. The primary goal is to understand 
the subjective information within the text, discerning whether it conveys a positive, negative, or neutral 
sentiment. This analysis involves machine learning algorithms and linguistic methods to identify emotions, 
opinions, and attitudes expressed by individuals. 

In the context of restaurant reviews, sentiment analysis can be applied to evaluate and categorize the 
sentiments conveyed in customer feedback, providing valuable insights into the overall perception of a 
restaurant's services and offerings. By analyzing the sentiment of reviews, businesses can gain a deeper 
understanding of their customers' experiences and preferences, which can inform improvements and strategic 
decisions [1]. 

The comprehensive book by Pang and Lee extensively covers sentiment analysis techniques, providing a 
detailed overview of the methodologies and applications in various domains [7]. Their influential early paper 
pioneers the use of machine learning for sentiment classification, laying the groundwork for subsequent 
developments in this field [8]. These foundational works highlight the potential of sentiment analysis to 
transform how businesses interpret and respond to user-generated content, making it an essential tool for 
modern recommendation systems like YumScore. Additionally, studies such as those by Miao et al. [2] and Altan 
and Karasu [3] have further demonstrated the application of sentiment analysis in recommendation systems, 
showcasing its utility in enhancing personalized recommendations and improving user satisfaction. 

2.3 Hardware and Software Requirements 

Table 1 shows the hardware and software requirements of the system.  
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Table 1 Hardware and Software Requirements 

Aspect Requirement 

Operating System Window 7 or above 

CPU  Minimum 2GHz 

Memory 

Internet connection 

Web browser 

Minimum 2GB RAM 

Wi-Fi or hotspot connection 

Google Chrome Firefox, Microsoft Edge 
or Opera 

2.4 System Comparison 

Table 1 displays a comparison between three existing systems and the suggested system. While all four 
systems revolve around restaurant recommendations, the YumScore system includes features not present in the 
three established systems, namely Burpple, Eatigo, and Chope. The differentiation lies in the specific functions 
and modules of the proposed system. 

Table 2 Comparison Between Existing System and Proposed System 

Feature Burpple Eatigo Chope YumScore 

User Accounts Available Available Not Available Available 

Manage Profile Not Available Not Available Not Available Available 

Update Restaurant Information Available Available Available Available 

Analyze Customer Sentiment Not Available Not Available Not Available Available 

Filter Restaurants by Specific 
Criteria 

Not Available Not Available Available Available 

As shown in Table 2, Burpple and Eatigo both allow user accounts and restaurant updates but do not 
support profile management, sentiment analysis, or advanced filtering. Chope adds basic filtering by criteria but 
still lacks user profiles and any form of sentiment evaluation. In contrast, YumScore combines all these 
capabilities: it offers full account and profile management, automatically analyzes customer sentiment from 
reviews, and lets users filter restaurants by specific criteria (e.g., meal category). This comprehensive feature set 
addresses key gaps in existing platforms, enabling more personalized and emotionally informed 
recommendations. 

3. Methodology/Framework 

Fig. 1 shows the System Prototyping approach, where analysis, design, and implementation run in parallel to 
produce quick prototypes for user review. This process revealed key requirements and constraints early on. 
Initial data-flow sketches and a basic sentiment pipeline confirmed that the system design met performance 
targets. Simple interface mock-ups highlighted the most useful UI elements and removed unnecessary features. 
Each iteration also uncovered mismatches between the review data structure and the front-end display, which 
were fixed step by step to avoid major rework. Automated nightly tests ensured core functions stayed stable and 
performance improvements were preserved as the prototype evolved into the final web-based system. 
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Fig 1 Prototyping Model 

Table 3 System Development Workflow 

Phase Task Output 

Planning   Proposed the 
project  

 Determine the 
project schedule, 
activities and 
output  

 

 Project proposal  

 Develop Gantt 
chart  

 

Analysis  Analise user 
requirements and 
data sources 

 Data Flow Diagram 

 Entity-
Relationship 
Diagram 

 Flowchart 

Design  Design user 
interface, user 
experience and 
system 
components 

 Mock-ups 

 System diagrams 

 

Build Prototype  Develop and test 
individual 
components and 
system 
functionality 

 Functional 
prototype with 
core functionality 

User Evaluation  Conduct usability 
testing 

 Gather feedback 

 Identified and 
fixed bugs 

 Improved user 
experience 

Refinement  Revise and 
enhance the 
prototype based 
on user feedback 

 Improved 
prototype with 
additional 
functionalities 

 Better user 
experience 

Deployment  Code and develop 
the complete 
system 

 Final product with 
all features and 
functionalities 
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3.1 Analysis and Design 

Design analysis is a structured approach to creating a design, involving the exploration, planning, and 
communication of information. This process is applicable to various types of designs, whether physical like 
buildings or structures, or intangible like software or processes. When designing software or systems, designers 
utilize the system's specifications as a foundation to Fig. out how the system should meet its requirements. They 
build upon and adjust the requirements to specify what still needs definition in order to fulfil the requirements. 

3.2 System Requirements Analysis 

For this subtopic, there exist two types of functional, which are functional and nonfunctional requirement 
analysis. Table 4 and Table 5 display the functional and nonfunctional requirement for this system. 

Table Error! No text of specified style in document.: Functional requirements 

No Module Description 

1 Registration and 
Login Module 

1. User Authentication: Authenticate users during login by 
verifying credentials. 

2. Registration: Allow users to create accounts with necessary 
information. Store information securely. 

3. Password Recovery: Implement a secure mechanism for users 
to reset passwords.  

2 Account 
Management 
Module 

1. Profile Editing: Allow users and administrators to edit and 
update profiles, including personal information. 

2. Account Deactivation: Provide users with the option to 
deactivate or close accounts. Allow administrators to manage 
accounts.  

3 Restaurant Data 
Management 
Module 

1. Data Updating: Allow administrators to update and manage 
restaurant details to keep the database current. 

4 Sentiment 
Analysis Module 

1. Review Processing: Process user reviews extracting relevant 
data. 

2. Sentiment Classification: Implement a sentiment analysis 
algorithm for categorizing reviews (not recommended, slightly 
recommended, moderately recommended, very recommended, 
extremely recommended). 

3. Score Generation: Generate sentiment analysis scores based on 
the evaluation algorithm. 

Table 5Non-functional requirements 

No Requirement Description 

1 Performance The system should be always usable 

2 Operational The loading time required for a website is no more than 1 minute 

3 Usability The system should be user friendly 

4 Cross-browser 
Compatibility 

The system should be able to work on any web browser 

3.3 System Analysis 

The system requirement analysis plays a crucial role in developing this project as it enhances 
understanding of the flow of the Restaurant Recommendation System. This analysis covers user, system, 
functional, and non-functional requirements. It provides details about the specifications for each requirement to 
ensure the achievement of objectives. Functional requirements describe the main module and functions of the 
application to be developed, while non-functional requirements outline the operational necessities. 
 

Fig. 1 illustrates the context diagram for the proposed system, which includes users and an administrator. 
Users navigate through various modules, such as registration, login, restaurant review, and data management. 
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Fig. 2 Context Diagram 

Fig. 2 illustrates a Data Flow Diagram (DFD) containing 3 processes and 2 data stores. In this diagram, each 
process receives information from users and then stores it in a designated database, determined by the data 
provided. This structured flow ensures efficient handling and organization of user data within the proposed 
system. 

 

 

Fig. 3 Data Flow Diagram Level 0 

Fig. 3 showcases an Entity Relationship Diagram (ERD) featuring a total of 8 entities. Each entity is 
characterized by specific attributes, along with a primary key and a foreign key. This structured representation 
helps in visualizing the relationships and connections between different entities in the system, aiding in the 
overall comprehension of data organization and flow. 
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Fig. 4 ERD for YumScore System 

3.4 System Design 

Fig. 4 displays the flowchart of the proposed system. The flowchart is used for system designing. 
 

 
 

Fig. 5 Flowchart for YumScore System 
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4. Result and Discussion 

This section focuses on system implementation and testing for the web-based YumScore’s sentiment-driven 
restaurant recommendations system. It covers the implementation of sentiment analysis, registration, login, 
profile management, review submission, email submission, edit review, edit user and edit restaurant function.  

4.1 Implementation 

This section describes the development of functional modules in the YumScore system, detailing how each 
feature was implemented to create a comprehensive and user-friendly experience. 

4.2 Interface Design 

Creating the interface involves understanding what users might need to do and ensuring the interface has 
simple components that are easy to see, understand, and use. It brings together ideas from interaction design, 
graphic design, and information architecture. In Fig. 5 shows the interface design for YumScore system. 

4.2.1 Registration, Login and Manage Profile Interface 

The user interface for registration, login, and profile management in YumScore is shown in Fig. 6. Users fill 
out a form with their username, email address, and password. They can register by clicking the "Sign Up" button. 

After registration, users need to log into the system using the login interface shown in Fig. 6. Users enter 
their email and password, which are then validated. If the credentials are correct, they gain access to the system. 

The profile management interface, displayed in Fig. 7, allows users to view and update their account details. 
Users can modify their username, email, and password. Changes are saved by clicking the "Update Profile" 
button, and any unsaved changes can be discarded by clicking the "Cancel" button. This ensures that users can 
easily keep their profile information current. 

 

  

Fig. 6 Registration and Login interface 
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Fig. 7 Profile Management Interface 

4.2.2 Homepage Interface 

The homepage interface of YumScore, as shown in Fig. 8, serves as the central point for users to search for 
restaurants and explore rankings. The interface is designed to be visually appealing and user-friendly 

 

 

Fig. 8 Homepage interface 

4.2.3 Restaurant Page Interface 

The restaurant page interface of YumScore, as shown in Fig. 9, provides users with detailed information 
about a specific restaurant and allows them to write reviews. The interface is designed to be informative and 
interactive. 
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Fig. 9 Restaurant interface 

4.2.4 Sentiment Analysis Function 

Fig. 10 and 11 depicts the source code used for performing sentiment analysis by combining the VADER 
and RoBERTa models. This integrated approach aims to analyze user reviews and enhance the accuracy of 
sentiment detection for generating restaurant recommendations. 
 

 

Fig. 10 Sentiment Analysis Source Code 
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Fig. 11 Sentiment Analysis Source Code 

4.2.5 Review Function 

Fig.s 12 and 13 illustrate the source code responsible for allowing users to submit reviews in the YumScore 
system. After submission, the review undergoes sentiment analysis to determine whether it is positive or 
negative. 
 

 

Fig. 12 Review Source Code 
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Fig. 13 Review Source Code 

4.2.6 Login Function 

Fig. 14 shows the HTML and PHP source code for the login page of the YumScore system. This code creates 
a responsive and user-friendly interface for users to enter their credentials and sign in to their accounts. The 
login page includes input fields for email and password, a submit button, and error handling functionality. 
 

 

Fig. 14 Login Source Code 

4.2.7 Registration Function 

Fig. 15 shows the HTML source code for the registration page of the YumScore system. This code sets up a 
user interface for new users to create an account by providing their username, email, and password. 



1775 Applied Information Technology and Computer Science Vol. 6 No. 1 (2025) p. 1763-1781 

 

 

 

Fig. 15 Registration Source Code 

4.2.8 Search Function 

Fig. 16 shows the PHP source code for the search functionality of the YumScore system. This code retrieves 
and displays restaurants based on a user's search query. 
 

 

Fig. 16 Search Source Code 

4.2.9 Email Function 

Fig. 17 shows the source code for an email function. The primary purpose of this function is to send an 
email using the PHPMailer library when the server receives a POST request. It retrieves the message from the 
POST data, conFig.s the PHPMailer object with the necessary SMTP settings, including the server, port, and 
security options, and then constructs and sends an email. 
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Fig. 17 Email Source Code 

4.2.10 Edit Profile Function 

Fig. 18 illustrates the source code for the Edit Profile function. This function provides a form for users to 
update their profile information, including their username, email, and password. The form is initially hidden and 
is displayed when required. The POST method is used to submit the form data securely. 
 

 

Fig. 18 Edit Profile Source Code 

4.2.11 Edit Review Function 

Fig. 19 showcases the source code for the Edit Review function. This function allows users to edit their 
existing reviews by providing a form where they can update the review text and rating. 



1777 Applied Information Technology and Computer Science Vol. 6 No. 1 (2025) p. 1763-1781 

 

 

 

Fig. 19 Edit Review Source Code 

4.2.12 Edit User Function (Administrator) 

Fig. 20 illustrates the source code for the "Edit User" functionality within an administrative web interface. 
This functionality enables administrators to update user information through a modal form. 
 

 

Fig. 20 Edit User Source Code 

4.2.13 Edit Restaurant Function (Administrator) 

Fig. 21 illustrates the source code for the "Edit Restaurant" functionality within an administrative web 
interface. This feature allows administrators to update restaurant details through a modal form. 



Applied Information Technology and Computer Science Vol. 6 No. 1 (2025) p. 1763-1781 1778 

 

 

 

Fig. 21 Edit Restaurant Source Code 
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4.3 Testing Result 

Table 6: Testing Results 

Module Description Expected Result Actual Results Pass/Fail 

Registration and 
Login 

To check whether 
users can register 

an account 

Users able to create 
an account 

Users successfully 
created an account 

Pass 

 To check whether 
users can log in to 

the system 

Users able to log in Users successfully 
logged in 

Pass 

 To check whether 
the system will 

restrict login 
whenever a wrong 

credential is 
entered 

The system should 
restrict login when 

an incorrect 
credentials has been 

entered 

The system 
restricted the login 
when an incorrect 
or no credentials 
has been entered 

Pass 

Account 
Management 

To check profile 
editing with valid 

data 

Profile information 
updated 

successfully 

Profile information 
updated 

successfully 

Pass 

 To check account 
deactivation by 

admin 

Account deactivated 
by admin 

Account deactivated 
by admin 

Pass 

Restaurant Data 
Management 

To check data 
updating with valid 

information 

Restaurant details 
updated 

successfully 

Restaurant details 
updated 

successfully 

Pass 

 To check data 
updating with 

invalid information 

Error message 
displayed: "Invalid 

input" 

Error message 
displayed 

Pass 

Sentiment Analysis To check review 
processing with 

valid data 

Review processed 
and stored 

Review processed 
and stored 

Pass 

 To check sentiment 
classification with 

correct data 

Review categorized 
correctly based on 

sentiment 

Review categorized 
correctly based on 

sentiment 

Pass 

 To check score 
generation with 

correct data 

Sentiment score 
generated correctly 

Sentiment score 
generated correctly 

Pass 
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4.4 User Acceptance Testing 

 
Fig. 22 Graphs of Testing Result for System Funtionality  

Fig. 22 presents the results from user acceptance testing for the YumScore restaurant recommendation 
system, evaluating overall satisfaction, ease of use, accuracy of recommendations, and personalization 
capabilities. The data, collected from 10 users using a 5-point Likert scale, shows that 80% of users rated their 
overall satisfaction and the system's ease of use as 5, with the remaining 20% and 10%, respectively, rating 
these aspects as 4. No ratings were below 4, indicating high satisfaction and ease of use. In terms of 
recommendation accuracy, 80% rated it as 5 and 20% as 4. Personalization also received high marks, with 70% 
rating it as 5 and 30% as 4. These results demonstrate YumScore's effectiveness in delivering a satisfactory, 
user-friendly, accurate, and personalized restaurant recommendation experience. 

 

 
Fig. 23 Graphs of Testing Result for System Funtionality  

Fig. 23 presents additional user acceptance testing results for the YumScore restaurant recommendation 
system, focusing on sentiment analysis effectiveness, user interface design, ease of submitting reviews, and trust 
in recommendations. From 10 users, 80% found the sentiment analysis very effective (rating 5), and 20% rated 
it 4. For user interface design, 70% rated it 5 and 30% rated it 4. Regarding the ease of submitting reviews, 70% 
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rated it 5, 20% rated it 4, and 10% rated it 3. Trust in the recommendations was high, with 70% rating it 5, 20% 
rating it 4, and 10% rating it 3. These results indicate strong user satisfaction across all evaluated aspects. 

5. Conclusion 

This study presents YumScore, an advanced restaurant recommendation system that leverages sentiment 
analysis to deliver accurate and unbiased ratings. As a web-based prototype, YumScore combines RoBERTa and 
VADER sentiment models with user star ratings to compute a unified score and offers meal-category filters for 
breakfast, lunch, or dinner. Evaluated on over one thousand Google reviews from Parit Raja, it achieved a 30 % 
speed improvement over a RoBERTa-only pipeline, and iterative user feedback drove refinements to the UI and 
scoring algorithm. However, the system currently lacks user-profile–driven personalization, struggles with 
sarcasm detection, and has only been tested on a modest, single-location dataset. Future work should introduce 
personalized recommendation profiles, explore sarcasm-aware or aspect-based sentiment methods, expand to 
additional regions and larger review corpora, and perform large-scale A/B testing to validate real-world 
effectiveness. 
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