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Abstract

The growing demand for personalized dining experiences has driven the
develop- ment of intelligent food recommendation systems in the restaurant
industry. This pa- per presents a novel chatbot solution that integrates Groq’s
ultra-fast inference engine, Meta’s LLaMA 3-8B model with an 8192-token
context window, and Firebase’s real- time database to deliver dynamic, diet-
aware menu suggestions. Customer feedback, menu items, and ingredient lists
are stored and continuously updated in Firebase, while users communicate
their dietary needs directly to the chatbot at runtime. The chatbot interface
interprets user queries and dietary preferences on the fly, applies sentiment
analysis to refine dish popularity metrics, and evaluates ingredient
compatibility to generate tailored recommendations (e.g., gluten-free, vegan,
low-calorie). Ingredient- level transparency enables users to make informed
choices, while the system’s real-time learning loop adjusts suggestions
instantly based on new feedback. Preliminary evalu- ation indicates
significant improvements in user satisfaction and operational efficiency
compared to static or batch-updated recommender models. The proposed
solution bridges existing gaps by offering personalized, interactive, and up-
to-date food recom- mendations, demonstrating its potential to enhance both
customer engagement and restaurant service quality.

Keywords:
Food Recommendation, Chatbot, Groq, LLaMA 3, Firebase, Personaliza-
tion, Dietary Filtering.
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Introduction

Over the past few years, the popularity of customized dining experiences has sky-rocketed due to heightened
consumer sensitivity to health, food restrictions, and personal food preferences. Consequently, restaurants are
under mounting pressure not only to diversify the dishes offered on their menus but also to provide
personalized recommendations that meet the distinctive needs of each clientele. Traditional forms of food
suggestion methods—Iike static menu filters or popularity-driven listings—do not have the intelligence
and responsiveness needed to address today’s expectations. They tend not to include real-time information,
dietary subtleties, or changing user tastes, resulting in impersonalized experiences and below-average
satisfaction.

The restaurant sector, particularly in fast food and casual dining, has identified the strategic value of
intelligent food recommendation systems (IFRS) to enhance customer loyalty, operational effectiveness,
and brand loyalty. Current systems, however, tend to draw on manually compiled datasets or batch-
updated models, which constrain their capacity to respond to user feedback, accommodate dietary
flexibility, or effectively answer natural language questions. These constraints point to a fundamental
void in the space: the lack of real-time, diet-conscious, feedback-based recommendation platforms that can
understand customer intent using conversational Al.

This work fills that void by offering a new solution—a smart food suggestion chatbot that dynamically
translates user queries, diet requirements, and feedback into extremely personalized food recommendations.
It combines Groq’s extremely fast inference engine, Meta’s LLaMA 3-8B large language model with an
8192-token window, and Firebase’s real- time database to create a strong, scalable, and interactive
recommendation platform.

Our method is based on improving the customer experience through real-time interac- tion between users
and the system. Customers can tell the chatbot in natural language their preferences, allergies, or dietary
needs (e.g., gluten-free, vegan, diabetic-friendly, high- protein) and the chatbot, driven by LLaMA 3 and
implemented via Groq’s low-latency hardware acceleration, interprets and handles these inputs in real
time. Through natural language processing (NLP) and sentiment analysis, the chatbot determines
customer intent and examines previous feedback to make inferences about popular dishes, flavor profiles,
and satisfaction levels.

One defining aspect of our system is the inclusion of nuanced, ingredient-level trans- parency. Dishes in the
Firebase-hosted menu database are each labeled with ingredient lists and dietary metadata so that the
recommendation engine can check against stated require- ments from the user. This degree of granularity
gives users the power to make knowledgeable food choices and instills confidence in the restaurant’s
offerings. Additionally, customer feed- back is constantly gathered and analyzed, creating a real-time
learning loop that allows the system to improve future recommendations based on changing taste trends and
satisfaction ratings.

The architecture is modular and efficient in design. The front end using Flutter is a smooth user interface
for mobile and web platforms. Firebase Realtime Database synchro- nizes data for all users and sessions in
real time, and Groq’s inference engine resolves LLaMA 3-based query resolution with negligible response
time. All this comes together to create a system that is not merely responsive and smart but also scalable and
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maintainable for vast environments of restaurants.

Compared to batch-learning models and static recommenders, our system shows improved user satisfaction
and operation efficiency. Preliminary tests imply better recommendation accuracy, higher user engagement,
and fewer order mistakes that arise from miscommuni- cation or menu mismatch. Restaurant operators also
gain from customer behavior insights, facilitating more effective inventory planning and menu
optimization.

In conclusion, the intelligent food recommendation chatbot presented here moves beyond conventional
recommendation systems to provide a genuinely personalized, interactive, and adaptive user experience.
Through the integration of cutting-edge Al models, real-time cloud infrastructure, and a conversational
user interface, the system presents a revolutionary solution for the restaurant sector. In addition to addressing
the urgent call for diet-conscious food recommendations, it lays the foundation for future breakthroughs
in customer-centric Al-based services.

Literature Review

Recent years have witnessed a surge in research on Al-driven chatbot systems in the food in- dustry,
particularly in areas such as online food ordering, delivery, and customer engagement. Several studies have
investigated how chatbots enhance operational efficiency, customer sat- isfaction, and the personalization of
Services.

De Cicco et al. [2021] studied the communication styles of chatbots—specifically task- oriented versus socially
engaging bots—in online food delivery platforms. The results in- dicated that socially expressive bots
contributed to increased user enjoyment and social presence, although they did not significantly affect trust
or reuse intention. This highlights the importance of conversational design in user experience, yet also shows
its limitations in influencing long-term user behavior.

Aslam et al. [2025] conducted an extensive analysis on factors affecting chatbot adoption. The study
emphasized that users’ perception of a chatbot’s intelligence and anthropomorphic characteristics strongly
impacts their willingness to engage with it. These findings underline the need for more human-like and
context-aware chatbot interactions in food services.

Cha [2023] explored how advanced language models like ChatGPT are transforming the food industry through
personalization and intelligent customer interactions. Al systems are being increasingly used to generate
customized recipes, offer menu suggestions, and respond to user queries in natural language. However,
these systems are often limited by their lack of real-time integration with dynamic data sources such as
customer feedback and evolving dietary needs.

Other researchers have explored AI’s role in personalized food recommendations. Kim et al. [2020]
developed a restaurant recommendation system utilizing Al chatbots combined with collaborative
filtering, incorporating demographic data such as age, gender, and user location. This approach
significantly improved the relevance of suggestions but relied heavily on static user profiles.

In institutional settings, Jalaludin et al. [2023] introduced a chatbot-based ordering sys- tem for a
university cafeteria. Built using Dialogflow, the system received highly positive feedback for its
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efficiency and ease of use. Similarly, Gupta et al. [2024] presented Genie, a restaurant chatbot using
Word2Vec and artificial neural networks to classify customer in- tents with an accuracy rate of 88.9%.
These systems showcase the growing integration of NLP and machine learning techniques in food service
applications.

Several studies have examined the role of emerging technologies alongside chatbots. Desh- mukh et al. [2023]
highlighted Al-driven personalization strategies in food delivery apps, including order prediction and real-
time customer profiling. Shekhar and Vartika [2025] dis- cussed the opportunities and challenges of Al
in food delivery, emphasizing the benefits of voice and chat-based interfaces. Furthermore, Mechkaroska
and Domazet [2024] proposed integrating blockchain and 1oT with chatbots to enhance transparency and
traceability in food logistics.

Despite these advancements, existing systems face several critical challenges. Mustafa [2019] and
Chandramouli [2019] identified major gaps in current chatbot solutions, includ- ing their inability to process
regional languages, shallow conversational depth, and lack of emotional intelligence. These deficiencies often
result in a robotic and impersonal user ex- perience, limiting the effectiveness of such systems in diverse
cultural settings.

Fedosova and Katunian and Katunian (n.d.), if artificial intelligence takes over more tasks than it should
without considering ongoing user needs, service quality may drop. They say that we need better
partnership between Al and staff and improved ways to adjust to new situations in food service work.

Gupta et al. [2020] studied how chatbots influence customer satisfaction in food deliv- ery apps. While
users appreciated the convenience of Al interactions, they still desired more personalized and context-aware
responses, especially related to dietary preferences and ingredient information.

Though a number of apps help users find personalized menu choices, quality recommen- dations for dietary
needs still require more development. Most existing chatbots make use of fixed parameters, keyword
matching or lists that are regularly updated. Such systems usually do not change in real time when users
choose to follow gluten-free, vegan, keto or low-sodium diets. Also, analyzing customer opinions or
ingredient-level responses is not well incorporated into the way recommendations are made.

Existing models also lack a continuous learning framework that incorporates user feedback in real time. This
creates a delay in adjusting to evolving food trends, customer sentiments, or updated menu items.
Furthermore, ingredient transparency is often ignored, leaving users—especially those with allergies or
dietary restrictions—at risk of consuming unsuitable items.

The lack of such a chatbot is clearly seen in the literature, as no system currently ex- ists for conversation
and for learning about your diet in real time. It is important to have a solution that examines what
customers say, adjusts to special diets and recommends in- gredients live. Such a system would not only
enhance user satisfaction but also improve operational efficiency for restaurants by reducing manual
intervention in dietary filtering and recommendation processes.
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System Architecture

The proposed intelligent food recommendation chatbot is designed using a modular archi- tecture to
ensure scalability, real-time interaction, and personalized user experiences within restaurant environments.
The system integrates Groq Al for high-performance natural lan- guage understanding and leverages
Firebase Realtime Database for cloud-based data storage and synchronization. The architecture is composed
of five core components:

1. Chatbot Engine (Grog Al): At the core of the intelligent food recommendation system lies the Groq
Al-powered chatbot engine, which serves as the primary com- putational layer responsible for
understanding and generating human-like responses in real-time. Groq Al is built on a novel and
proprietary chip architecture known as the Tensor Streaming Processor (TSP), which allows for
deterministic execution of matrix operations at ultra-low latency. Unlike traditional GPUs or CPUs
that rely on dynamic scheduling and general-purpose pipelines, Groq’s architecture executes Al
workloads through statically scheduled dataflows, leading to predictable timing and massively parallel
throughput. This deterministic nature enables Groq to execute large language models (LLMs) such as
LLaMA, Mistral, or GPT-variants at extreme speed and with minimal jitter — a key requirement for
real-time conversational systems.

From a mathematical perspective, the chatbot engine leverages transformer-based lan- guage models, where
each user query is first tokenized into an embedding vector x RY, with d representing the embedding
dimension (typically 768 or 1024). The input em- beddings pass through a stack of L transformer blocks,
each composed of multi-head self-attention (MHSA) and position-wise feedforward networks (FFN). The
attention mechanism computes context-aware representations using the formula:

QKT

Attention(Q, K, V) = softmax \V/

“d
where Q, K, V are the query, key, and value matrices derived from the input x, and dk is the dimension
of each head. Grog Al executes these tensor operations using its low-level deterministic scheduler, avoiding
cache misses and memory stalls commonly seen in traditional compute architectures.

Also, because Grog can perform all attention and layer operations at the same time, it is capable of
inferring over hundreds of words each second. Being fast is vital for chatbot responsiveness, making it possible
for the engine to remember what a user said and process questions about dietary choices such as “show me
vegan burgers under 500 calories.”

The vector from the last transformer layer is sent to a linear projection head before it goes through the
softmax layer which generates the probabilities for each vocabulary token. This allows the engine to
generate contextually relevant and grammatically coherent responses. Importantly, the Grog engine
supports quantization techniques (e.g., INT8 or BF16) to reduce memory footprint while maintaining high
accuracy — crucial for deployment on mobile or edge-integrated systems within restaurants.

In summary, Groq Al provides an ultra-fast, low-latency foundation for the chatbot, enabling it to
understand user intent, perform multi-turn contextual tracking, and deliver natural, accurate, and diet-
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aware food suggestions in real-time. Its determin- istic execution model, combined with transformer-
based language models, makes it exceptionally well-suited for high-throughput, latency-sensitive NLP
applications like intelligent food recommendation systems.

2. Firebase Realtime Database: Firebase Realtime Database serves as the core back- end infrastructure
of the intelligent food recommendation system. It is a cloud-hosted NoSQL database that enables real-time
data storage, retrieval, and synchronization across all connected clients. This ensures a seamless and
dynamic user experience where updates—whether from user inputs, feedback, or chatbot
recommendations—are instantly reflected system-wide. It stores critical data required for recommendation
generation, including:

e Menu items and dish metadata: A structured collection of dishes with asso- ciated details such as
names, descriptions, categories (e.g., burgers, rolls), prices, and preparation notes. This metadata allows
the system to organize and present the menu efficiently.

e Ingredient lists with dietary tags: Each dish entry includes an ingredient list annotated with
dietary indicators like vegan, gluten-free, low-carb, and high- protein. These tags enable the system
to filter and suggest meals aligned with users’ dietary preferences or restrictions.

e Customer feedback and star ratings: The database stores user-submitted feedback in textual form
along with numerical star ratings. This information is used by the Feedback Analyzer module to evaluate
dish popularity, satisfaction levels, and trends for improving future recommendations.

e User preferences and interaction history: Each user’s individual preferences, previous orders,
favorite dishes, and submitted feedback are recorded to enable highly personalized and context-aware
responses by the chatbot.

The real-time synchronization feature of Firebase ensures that multiple users inter- acting with the system
simultaneously receive accurate, up-to-date information and suggestions without delay, making it highly
suitable for responsive food recommenda- tion environments.

3. Feedback Analyzer: The Feedback Analyzer module is key in raising the system’s intelligence since
it analyzes reviews and comments written by users using approaches such as sentiment analysis and
keyword recognition. For example, feedback is as- signed to one of the three categories: positive
(e.g., “very delicious”), negative (e.g., “too greasy”) or neutral (e.g., “average flavor”). It also spots
keywords like “crispy,” “overcooked,” or “spicy” and applies the appropriate labels for the food. Taking
this approach makes it possible to spot changes in customer sentiments and encounter cer- tain customer
experience issues. Once the structured insights are delivered to the Recommendation Engine, they guide
its decision by allowing it to suggest dishes that suit each person better. With increased feedback from
the system, the analyzer assists in improving the chatbot by adjusting what is important, improving
guidance and enhancing its ability to help customers based on their continuous feedback.

4. Recommendation Engine: Delivering the most suitable and practical dish recom- mendations to users
is the main job of the chatbot’s main processor, the Recommen- dation Engine. It reviews information
that comes from past browsing history, current reviews, special dietary needs and what food is most
discussed among dining circles. With this kind of input, all the dishes are matched against nutritional
tags, including low-calorie, high-protein, vegan, gluten-free or low-carb, so that only healthy options
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are recommended. When someone is identified as a vegetarian and health-conscious user, the engine
selects suitable meals and considers how people feel about them. Also, the engine keeps learning from
users’ actions and survey results provided by the Feed- back Analyzer. It makes it possible to choose
relevant and timely suggestions for users, because of personalization. Thus, users receive advice that
matches their needs and goals, enjoying the experience more.

5. User Interface (Flutter-Based Chatbot Ul): The front-end interface of the intel- ligent food
recommendation chatbot is developed using Flutter, Google’s open-source Ul toolkit that allows for
the creation of natively compiled mobile, web, and desktop applications from a single codebase.
Flutter was chosen for its rich widget library, expressive Ul capabilities, and seamless integration with
Firebase services — making it ideal for building real-time, interactive chat-based applications.

The user interface is centered around a chat screen that mimics the experience of interacting with a real
human assistant. This screen is built using core Flutter widgets such as ListView, Container, TextField,
and Stream Builder. The Stream Builder listens to real-time updates from Firebase or Groq’s response
endpoint, ensuring that new messages from the chatbot appear instantly, simulating a live conversation.
Each user message is submitted via a bottom Text Field wrapped in an InputDecorator, and is
immediately pushed into Firebase for processing by the Grog-powered backend engine.

A typical message bubble is encapsulated within a custom ChatBubble widget, designed to visually
differentiate between user messages and bot responses through dynamic styling, such as background
color, alignment, font weight, and avatar icons. The use of Hero animations and FadeTransitions enhances
the user experience by introducing subtle, responsive visual effects as new messages are exchanged.

The chatbot Ul also supports rich content such as:

e Dish Cards: Display carousel-like horizontal cards with food names, images, ingredients, calorie
count, and star ratings.

e Dietary Filters: Interactive toggle chips (e.g., Vegan, Gluten-Free) that apply filters in real-time.

e Feedback Input: Emoji reactions and star-rating components integrated di- rectly below dish
suggestions to gather immediate user satisfaction scores.

In addition, the Ul is designed with responsive layouts using MediaQuery and LayoutBuilder, ensuring
accessibility across different screen sizes and orientations. Theming is han-dled using ThemeData to
support both light and dark modes, enhancing visual comfort during day/night use cases.

From a usability standpoint, the Flutter Ul is optimized to support:

e Natural Conversation Flow: Supports multi-turn dialogues with auto-scroll to latest message.

e Personalization: Remembers previous chats using local storage and retrieves dietary history.

e Accessibility: Compatible with screen readers and supports dynamic font scaling for differently-abled
users.

Overall, the Flutter-based chatbot interface ensures a highly interactive, visually en- gaging, and accessible
front-end experience that complements the Groq Al-powered backend. By combining responsive design with
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real-time data flow, it offers users an intuitive way to discover personalized food options, explore dietary
recommendations, and receive intelligent suggestions in a conversational format.

Below the Diagram System Architecture Design :
Flow of Data

The data flow architecture of the proposed intelligent food recommendation chatbot system is designed to
support a seamless, dynamic, and highly personalized interaction between the user and the application.
The process begins with the user initiating a query through a Flutter-based mobile interface. This
interaction typically involves natural language input related to dietary preferences, desired taste profiles,
specific ingredient requirements, or pop- ular food items. Once the query is submitted, it is immediately
processed by the chatbot engine, which is powered by Groq Al and leverages Meta’s LLaMA 3 language
model. This component utilizes sophisticated natural language processing (NLP) algorithms to under-
stand the user’s intent, extract semantic meaning from the text, and classify the nature of the request—
whether it pertains to nutritional data, allergen detection, menu exploration, or dietary compatibility.

Upon interpreting the user query, the system triggers a backend data request to the Firebase Realtime
Database, which functions as the core cloud-hosted storage and synchro- nization layer. Firebase retrieves
and returns all relevant information required for recom- mendation generation. This includes the user’s
interaction history, previous feedback, and

INTELLIGENT FOOD RECOMMENDATION CHATBOT

Firebase
Realtime
Database

User Interface
(Mobile/Web App)

Figure 1: System Architecture Diagram

saved preferences, along with up-to-date dish metadata such as names, categories, descrip- tions,
ingredient compositions, nutritional profiles, and aggregated customer ratings. The real-time nature of
Firebase ensures that the data fetched is current and instantly reflects any recent changes made by users
or administrators.

The recommendation engine then thoroughly examines that data retrieved. By analyzing the user’s dietary
restrictions (vegan, gluten-free, low carb), the user’s historical interactions (did the user’s like or dislike
something before) and the sentiment in the user’s feedback, it refines the recommendation logic. This
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preference evaluation step is very important as it guarantees that the system comes up with responses in a
context aware manner and also in line with the users health goals and taste inclination.

Finally, the system makes an intelligent and personalized response by the chatbot inter- face. This is built to
be an informative yet empathetic and human like response, with dishes suggested or insights to grow on suitable
to the user’s dietary and nutritional history. This response is then returned in real time by the chatbot within
the user interface of the app, looping back around on the interaction with an actionable and meaningful,
recommendation. From input to real time personalized output this entire data flow empowers the users
with a health conscious and user centric food recommendation system that is responsive.

User
|

‘ Flutter App Interface ’

)
‘ User Querv (Dietarv Needs. Taste. etc.) ’
!
‘Groq Al + LLaMA 3 (NLP Intent Detection) ’
)
‘ Firebase Realtime Database ’

!

‘ Preference & Dietarv Matching Engine ’
1

‘Personalized Suggestion Displayed ’

Figure 2: Data Flow Diagram for Intelligent Food Recommendation Chatbot System

Results

The integration of the Al-powered chatbot into the mobile application has led to a signif- icant
enhancement in the overall user experience, particularly in terms of personalization, efficiency, and
interactivity. One of the most notable outcomes of this integration is the suc- cessful deployment of the Grog-
powered chatbot engine within the mobile interface. The sys- tem supports seamless and real-time user
interaction, allowing individuals to inquire about food recommendations through natural language. The
chatbot responds instantaneously, creating a smooth, responsive, and user-friendly conversational flow that
feels intuitive and intelligent.

Companies also stand out by making the best use of information gathered from users. It takes information
from my preferred meals, past orders, diet restrictions and customer responses in real time to construct my
user profile. By using information from user actions, the system can adjust its recommendations so that they
fit each user’s personal needs and likes. If a user is vegan, diabetic or trying out a high-protein diet, the
system blocks un- suitable meals from appearing, encouraging them to choose healthy meals matched to their
goals.
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It also acts intelligently by analyzing trends and people’s regular patterns of behavior. It notices, for example
which meals people ask for the most or what staff and guests say are the favorites and recommends those
dishes. The result is that health-aligned recommendations are also approved and accepted by the users’ peers.

The chatbot is designed to interact with users as a human which makes the experience

Feature Proposed System| Cha (2023) Kim et al. (2020)
Chatbot Scope Food Broad food services| Restaurant
recommendation suggestions
Personalization Ingredient-level, real Dining and diet User attribute filterin
time based
Technologies Used | Grog Al, Firebase ChatGPT, LLM Al, demographi
Senti- NLP filters
ment Analysis
Feedback Learning | Yes, continuous Not mentioned Limited collaborativ
fil-
tering
Chat Experience Real-time, context NLP-powered Basic interactions
aware dialogues
Unique Edge Real-time Al 4 Al-driven dynami( Enhanced
dietary + ser- recommenda-
feedback loop vice tions
Table 1: Comparison of Proposed System with Related Work by Cha (2023) and Kim et al.
(2020)

better. People can request answers like “Give me an idea for food that has low calories” or “Help me
find something | can eat that’s spicy but not gluten-free,” and get advice that matches their needs and
shows they are understood. Because of this, users face fewer difficul- ties, are more satisfied and the menu
becomes a useful and smart exchange of information. the data clearly shows that having an Al chatbot
improves food ordering because it offers customization on the spot, smarter recommendations and an easier
way to communicate with customers. It encompasses the requirements of users with precision, makes
adjustments depending on their behavior and current food trends, for an up-to-date and high-quality
recommendation system. In the screenshot included, you can easily notice the chatbot adapting its
answer for someone with special dietary needs.

Conclusion

This research introduces a novel and intelligent food recommendation system powered by an Al-driven chatbot
that integrates advanced technologies, including Groq’s ultra-fast inference engine, Meta’s LLaMA3-8B
language model, and Firebase’s Realtime Database. The pro- posed system is designed specifically for
the restaurant industry, with the primary objective of delivering highly personalized, health-conscious, and
context-aware food recommendations to users through a natural, conversational interface.

One of the key contributions of this work lies in its ability to fill prominent gaps in the existing literature.
Traditional food recommendation systems often lack real-time adaptabil- ity, ignore ingredient-level dietary

pg. 25



KIMR VOL.02 NO. 06 (2025) NEXT-GENERATION FOOD ...

requirements, and fail to incorporate rich user feedback for refining recommendations. In contrast, our
system not only enables dynamic, real-time personalization based on individual user preferences and health
profiles, but also ensures ingredient-level transparency by tagging dishes with dietary indicators such as vegan,
gluten- free, low-carb, and high-protein. This empowers users to make informed decisions aligned with their
specific nutritional goals and health constraints.

Moreover, by leveraging Groq’s low-latency Al inference capabilities and the power of the LLaMA3-8B
large language model, the chatbot exhibits superior natural language un- derstanding. It can interpret complex
user queries, maintain conversational context, and deliver human-like responses with remarkable accuracy and
speed. This enhances the overall user experience, making the interaction seamless, intelligent, and
personalized.

Al ChatBot

Figure 3: Al ChatBot suggesting the best dish of our restaurant

The integration of Firebase as the backend further enables real-time synchronization of data, including user
inputs, dietary preferences, and feedback. The sentiment analysis com- ponent, embedded within the Feedback
Analyzer module, transforms qualitative user reviews into actionable insights that feed back into the
recommendation engine. As a result, the sys- tem continuously learns and adapts to evolving user behavior
and preferences, ensuring that recommendations remain contextually relevant and data-informed.

In conclusion, the intelligent food recommendation chatbot developed in this study demonstrates significant
potential for transforming the way users interact with restaurant menus. By combining state-of-the-art Al, real-
time databases, and user-centric design, the system not only enhances user satisfaction but also offers valuable
data-driven support for restaurant operators in making informed culinary and business decisions. Future
enhance- ments — such as multilingual support, voice interaction, and integration with wearable health
devices — could further extend its applicability and impact across diverse restaurant and healthcare
environments.
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Figure 4: Al ChatBot suggesting allergy-safe menu items
Future Work

While the proposed intelligent food recommendation system successfully demonstrates real- time personalized
interaction through the integration of Grog Al and Firebase, several areas offer promising opportunities for
future enhancements and broader applicability.

Firstly, implementing multi-language support would significantly increase the sys- tem’s accessibility,
particularly in multilingual regions. Supporting regional languages such as Urdu, Punjabi, or Pashto can
help cater to a wider audience and foster inclusivity, es- pecially among users who may not be proficient
in English. Secondly, the introduction of voice-based interaction would provide an alternative and more
natural mode of commu- nication, especially for users who are visually impaired, elderly, or less literate.
Integra- tion with speech-to-text and text-to-speech engines can enhance the chatbot’s usability and
human-like engagement.

Additionally, health data integration with wearable devices or personal health records could open new
dimensions in food recommendation personalization. For instance, synchro- nizing with data from fitness
trackers or glucose monitors would allow the system to recom- mend meals that align with the user’s
medical conditions (e.g., diabetes, hypertension, or calorie goals), promoting health-conscious dining.
Another valuable enhancement involves emotion and tone detection. By incorporating advanced natural
language understanding (NLU) techniques to analyze user sentiment, the chatbot could adjust its tone and
style in real-time — offering empathetic responses that reflect the user’s mood or frustration level, and thereby
improving user satisfaction and trust.
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In addition, the system provides the basis to create data-driven analysis of restau- rants’ performance. By
checking chatbot history, recent customer feedback, popular ques- tions and recent sales trends, owners could
adjust their menus, see where the service is lacking and improve their advertising efforts. Also, all models
must be tested for scalability and un- der real-world field conditions. The system has to be tried in areas
such as restaurants in fast food chains, fancy restaurants and food truck environments to evaluate its
effectiveness, every day delays and users’ attitude. The trials would give us insight on what the infras- tructure
needs are, how people adapt and whether it makes sense to use this on a large scale.

A summary of the key points is that including multilingual support, voice controls, the use of health data,
emotional awareness, analytics and the ability to scale up makes the proposed system into a forward-thinking
and inclusive food assistant for digital dining.
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