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Abstract

This study introduces SmartServe, a real-time monitoring intelligent dining platform built with Python and deep
learning technologies. To offer thorough insights into consumer behavior and operational effectiveness, the
system combines smart entry, face tracking, mood detection, and queue estimation. Service managers can
improve customer engagement, streamline operations, and create actionable visual reports with SmartServe's
automated user entry monitoring, movement tracking, queue estimation, and emotional state classification, all
of which are made possible by computer vision and trained deep learning models. Because of its real-time
capabilities, it can be used in hospitality settings, educational institutions, and large dining establishments.
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I. INTRODUCTION

Efficiently tracking customer behavior, satisfaction, and engagement is becoming more and more
difficult for the dining industry. Manual observations and feedback surveys are examples of traditional methods
that are frequently subjective, inconsistent, and time-consuming. In order to overcome these difficulties,
SmartServe integrates cutting-edge deep learning and computer vision technologies into a single system that
guarantees precise, real-time monitoring. The face tracking module tracks movement patterns throughout the
space without violating an individual's privacy, and the platform uses smart entry to automatically greet guests
and offer a personalized experience from the moment they enter the dining area.

To increase operational effectiveness and customer satisfaction, SmartServe also includes mood
detection and queue estimation modules in addition to monitoring. Managers can efficiently allocate resources
by using queue estimation, which gives them information about waiting times and crowd density. Service
employees can comprehend customer engagement and take proactive measures by using mood detection, which
uses deep learning models to analyze facial expressions and categorize emotional states. When combined, these
modules create a cohesive framework that improves decision-making, guarantees individualized service, and
facilitates data-driven tactics to raise the standard of dining experiences in general.

II. METHODOLOGY

To accomplish thorough real-time monitoring, SmartServe's methodology is divided into multiple modules.
Every module concentrates on a distinct facet of reporting, analysis, and detection:

A. Smart Entry Module
Using audio and visual cues, it automatically greets patrons as they enter the dining area. It also improves
customer engagement and guarantees a customized dining experience right away.

B. Face Track Module
Using OpenCV, it records live video from cameras placed throughout the dining area; it tracks the position and
movement of faces across frames without revealing a person's identity; and it permits the tracking of user.
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C. Queue Estimation Module

Estimates line lengths in real time by analyzing movement patterns and crowd density.Offers information on
customer flow and peak wait times to improve resource allocation.Helps management increase service
efficiency and optimize staff deployment.

D. Mood Detection Module

Classifies facial expressions into mood categories (e.g., happy, neutral, dissatisfied) using deep learning
models.Offers behavioral insights to comprehend customer engagement and satisfaction levels.Creates thorough
reports by combining face tracking and queue data with mood data.

Data Logging and Analysis

All module outputs are gathered and kept in a safe database. Visual dashboards displaying entry patterns, queue
status, and mood trends are produced through data analysis. Reports help management improve service quality
and make well-informed decisions.

FaceTrack POS Module
- Face Recognition
- Past Order Recommendation

MoodServe Emotion Detection
- CNN Facial Analysis
- Voice Sentiment Analysis

Figure 1A: System Architecture
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Figure 1B: Workflow of Real-Time Monitoring

III. MODELING AND ANALYSIS

Smart entry, face tracking, queue estimation, and mood detection are some of the modules that make up
the suggested architecture. Real-time video input starts the process, which is then followed by feature extraction
and preprocessing. Entry acknowledgment, movement tracking, queue estimation, and mood classification are
just a few of the distinct insights that each module offers. The information that has been processed is saved for
report creation and visualization.

Figure 1: 3D view of building.
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IV. RESULT AND DISCUSSION

The findings show that SmartServe can precisely track movements, estimate queue lengths, monitor
user entry, and identify moods in real time. The modules function dependably in a range of crowd sizes and
lighting scenarios. Queue estimation and mood detection offer practical insights for raising customer
satisfaction and service effectiveness.

® Welcome to SmartServe Dashboard

+ Register Customer

SmartServe — Real-Time Monitoring for an Intelligent Dining Platform
Feedback

» Start SmartServe

— Pay Bill

Figure: Dashboard page

A C D E F G H
1 |[Name _lGrc:up Faces Regi VIP Status Face Dete: Time Detected
2 |Manoramz: Single 1 VIP 1 23:46:27
3 |Ankita Josl Single 1 VIP 1 23:46:27
4 Warsha A Couples 2 VIP 1 23:46:37
5 |Govind U Group 4 \Ip 1 23:47:11

Figure: customers record
V. CONCLUSION

For smart dining management, SmartServe provides a sophisticated monitoring platform. It enhances
accuracy, efficiency, and user experience by utilizing deep learning and real-time image processing. Managers
are able to make data-driven decisions that improve service quality by gaining a comprehensive understanding
of operational performance through the integration of smart entry, face tracking, queue estimation, and mood
detection. The system guarantees a customized experience for every guest and can be adjusted to different
dining settings, from tiny cafeterias to expansive establishments.

Additionally, SmartServe shows how various computer vision and deep learning technologies can be
combined to provide real-time behavioral analysis. Through mood detection, the platform offers insights into
customer satisfaction in addition to streamlining customer flow and cutting down on wait times. This strategy
guarantees proactive service management and operational enhancements, underscoring the importance of
intelligent monitoring systems in contemporary service and hospitality sectors.

REFERENCES

[1]. A.K. Giler and A.Musa, “YOLO-based identification of table occupancy,” Ultralytics, 2025. [Online]. Available:
https://ultralytics.com/yolov5

[2]. “Human detection and real-time queue monitoring with YOLOI11,” Ultralytics Blog, 2024-2025. [Online]. Available:
https://ultralytics.com/blog/yolov8-release
[3] C. Singh et al., “loT-based intelligent fire detection and food ordering system,” Sustainable Computing: Informatics and Systems,

vol. —, 2024. [Online]. Available: https://www.sciencedirect.com/science/article/pii/S2352484721003167
[4]. B. Gonzilez et al.,, “YOLO and RGB D cameras for estimating food portions,” 2024. [Online]. Access via Google Scholar or
ResearchGate.

WWW.ijres.org 128 | Page


https://ultralytics.com/yolov5
https://ultralytics.com/blog/yolov8-release
https://www.sciencedirect.com/science/article/pii/S2352484721003167

Smart Serve—Real-Time Monitoring for an Intelligent Dining Platform

[5].
[6].
[71.
[8].
91

[10].
[11].
[12].

“Food identification with MobileNetV2: Foodl1 classification with transfer learning,” arXiv preprint, vol. arXiv:2006.05788,
2023-2024. [Online]. Available: https://arxiv.org/abs/2006.05788

Codersarts Al, “Business applications of computer vision in restaurants,” Codersarts Al Blog, 2024. [Online]. Available:
https://www.codersarts.com/blog/computer-vision-in-restaurant-industry/

McKinsey & Company, “Al-driven restaurant automation and resumes: Industry whitepaper,” 2024. [Online]. Available:
https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/ai-in-retail-and-consumer-goods
Forbes Tech Council, “Al automation and menu recognition in restaurants: 2024 tech industry report,” Forbes, Jan. 2023. [Online].
Available: https://www.forbes.com/sites/forbestechcouncil/2023/01/26/how-ai-is-transforming-the-restaurant-industry/

AlwaysAl, “Real-time alerts and information for fast-food restaurants,” AlwaysAl Blog, 2024. [Online]. Available:
https://www.alwaysai.co/blog/computer-vision-for-quick-service-restaurants/

“Panera Bread will use Amazon One palm recognition for contactless payments and loyalty,” About Amazon, 2023. [Online].
Available: https://www.aboutamazon.com/news/retail/introducing-amazon-one-palm-payment-at-panera

“Registering visible and infrared images with LoFTR and PROSAC,” in Proc. IEEE CCISP, 2022, doi:
10.1109/CCISP55629.2022.9974532. [Online]. Available: https://doi.org/10.1109/CCISP55629.2022.9974532

“Tracking restaurant customers with biometrics and facial recognition,” in Proc. Russian Young Researchers’ IEEE Conf., 2021.
[Online]. Available: https://ieeexplore.ieee.org/document/9379085

WWW.ijres.org 129 | Page


https://arxiv.org/abs/2006.05788
https://www.codersarts.com/blog/computer-vision-in-restaurant-industry/
https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/ai-in-retail-and-consumer-goods
https://www.forbes.com/sites/forbestechcouncil/2023/01/26/how-ai-is-transforming-the-restaurant-industry/
https://www.alwaysai.co/blog/computer-vision-for-quick-service-restaurants/
https://www.aboutamazon.com/news/retail/introducing-amazon-one-palm-payment-at-panera
https://doi.org/10.1109/CCISP55629.2022.9974532
https://ieeexplore.ieee.org/document/9379085

