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Abstract— Traditional paper attendance methods can 
be time consuming and proxy can be marked by the 
attendees. The use of automated technology increases 
security and reduces the time required to track the 
participants. Facial recognition systems use different 
algorithms to improve accuracy and precision. Large 
infrastructure institutions need help directing students 
and faculty to specific locations. Having an automated 
help desk bot solves a major localization problem 
anywhere in a large infrastructure organization. The 
purpose of the project is to provide the attendance 
offerings, growth the security in opposition to proxy 
attendance and give directional statistics for the user. The 
Smart Attendance System utilizes a face recognition 
algorithm to identify students and record their 
attendance. The system is designed to be user-friendly and 
efficient, allowing teachers to easily manage attendance 
records and generate reports. The system's architecture is 
built on Flask API, a lightweight framework that allows 
for the creation of RESTful APIs. The system's backend is 
developed in Python, which is well-suited for machine 
learning and data processing. The frontend is designed to 
be user-friendly, with an intuitive interface that allows 
users to view attendance records and generate reports. 
The Chat Bot is developed to assist students with their 
queries related to attendance, schedules, and other 
academic-related matters. The system is integrated with 
natural language processing algorithms to provide a 
conversational experience for users. The integration of 
these two systems can enhance the overall academic 
experience for both students and teachers, reducing 
administrative workload and improving communication. 

 Keywords—Facial recognition, Talking Robot, Smart 
Attendance, Face detection, Speech recognition. 

I.INTRODUCTION 

Attendance monitoring is a very important process in almost all 
institutions and organizations. Current methods are to use paper 
or books to record student attendance. This method is easy to 
imitate and timesheets can be lost or damaged. Therefore, 
attendance through this traditional method takes a long time, so 
it is necessary to have an automated and reliable system. The 
Attendance Monitoring System (AMS) will provide the 
necessary solution. [1-2] 

The system will click on the student's photo and generate an 
attendance excel sheet using OpenCV. Teachers can then 
download this Excel sheet to further track each student. And the 
system can even be applied to the receiving bot. By using voice 
recognition in the system via python, it will be able to 

communicate with the user. It uses natural language to facilitate 
turn-based communication between users and bot. 

The human-machine dialogue develops through voice 
interaction, which allows great flexibility and ease of 
interactivity. Facial detection consists of identifying detected 
objects as known or unknown faces. The facial recognition 
problem is often confused with the face detection problem. 
Facial recognition, on the other hand, decides whether a "face" 
is a known or unknown person, and for this it uses a database of 
faces to verify incoming faces. Use the Face Recognition API to 
learn and recognize faces from a database and generate output 
to tag student attendance. [3-5] 

II.OBJECTIVES 

1. Accurate Attendance Tracking: The main purpose of the 
smart attendance system is to accurately track the student or 
employee attendance records. The system must be able to 
register attendance in real time to avoid errors such as repeated 
entries or omissions. 
2. Automatic Reports: Another purpose of the smart attendance 
system is to automate the process of generating attendance 
reports. The system should be able to generate attendance 
reports for each student or employee, and attendance reports for 
the entire class or organization. 
3. Improve efficiency: Using the smart attendance system is 
expected to increase efficiency and reduce the workload of 
teachers or HR staff. The system will automatically perform 
tasks such as attendance, record absences and generate reports. 
4.Improved Communication: The smart attendance system can 
improve communication between teachers, students and parents 
as it enables real-time updating of attendance records. 
5. Increased Security: An intelligent management system time 
and attendance can increase the security of a by providing a 
record of who was present at a specific location in the at any 
given time. 
6.Increase engagement: Chatbots can help increase engagement 
with customers by providing interactive experiences such as 
games, quizzes, and surveys. It can help build stronger 
relationships between customers and businesses. [6-8] 

III. PROBLEM STATEMENT 

The suggested system, as opposed to using the traditional 
techniques, attempts to establish as the following things: 
1. An atomized computerized platform that records the 

attendance of the learners by making use of technology that 
recognizes faces. 



2. In addition to this, it will be able to facilitate interaction in a 
back-and-forth manner between the user and the system. 

IV.METHODOLOGY 

The project methodology is divided into two parts: - 
1. Speech Recognition (For front desk application) 
2. Facial Recognition (For attendance monitoring) 

 

A. Speech Recognition 

 
Fig. 1 Flow-chart for Speech Recognition 

 
In Fig.1 the flowchart of how the speech recognition module 
works is given. The mic installed on the system captures the 
speech signal coming from the user and the software running 
(Python Code) on the processor processes the signal i.e., it 
converts the speech by user into text using the Speech-to-Text 
library. Now if the speech converted to text is defined then it 
responds with the predefined answers fed in the system and if 
the speech is not defined it asks the user to initial with the 
predefined questions. The output that is given to the user by the 
system is in speech form, which is converted from Text-to-
Speech library. Visitors or users can approach the system and 
ask it in which location to find a particular place. Here, speech 
is used as a reference for the inquiry. The system then indicates 
the correct location to the visitor using speech as its output. [9-
12] 

B. External speech recognition module [1] 

The robot's interaction capabilities in an application involving a 
front desk were purposefully restricted to the following three 
systems: a touch-sensitive tablet, a vision system, and voice 
communication. Within the framework of the chosen tactic, the 
capability to communicate with the robot through the use of 
natural speech (Natural Language Processing, or NLP) 
approaches was deemed the most important factor in ensuring 
the effective and alluring operation of the system. [13-15] 
• Microphone A, which is more affordable. 
• Microphone B, which is designed for professional use.

 
Fig. 2 Speech-to-Text mic testing system. A, B, C—microphone range Speech-
to-text response times service 

TABLE I.  COMPARISON OF THE EFFECTS OF MICROPHONES HARDWARE 
PERFORMANCE AND INTERLOCUTOR-ROBOT PROXIMITY ON GOOGLE CLOUD'S 
SPEECH-TO-TEXT SERVICE'S LEVENSHTEIN DISTANCE VALUE. [9] 

 

TABLE II.  LEVENSHTEIN DISTANCE VALUE FOR THE 2-WORD, SHORT 
PHRASES 

 

TABLE III.  LEVENSHTEIN DISTANCE VALUE FOR THE 4-WORD PHRASES 

 

TABLE IV.  LEVENSHTEIN DISTANCE VALUE FOR LOHNEG PHRASES 

 

Local microphones and professional microphones are two 
types of audio recording devices that are commonly used in 
different settings. While both types of microphones serve the 
same purpose of recording audio, there are significant 
differences in their design, quality, and accuracy. In terms of 
accuracy, professional microphones are generally considered 
to be more accurate than local microphones. [16-20] 

In terms of accuracy, professional microphones have a higher 
signal-to-noise ratio, which means that they can capture sound 
with greater clarity and precision. They are also designed to 
reduce background noise and interference, which can distort 
the audio. 

In contrast, local microphones are not as accurate as 
professional microphones, and they may be prone to 
interference and noise. 

C. Code Implementation 

 



 
 

Fig. 3 Libraries for Speech Recognition  

 
The above image refers to the code that is to be executed for the 
speech recognition module using Python. There are different 
libraries used for computing the speech from the user to generate 
a predefined solution using speech for the user which includes 
following libraries [21,22] 

 pyttsx3 (Text to Speech Library) 
 speech recognition (Speech to Text Library) 
 win sound (Pre-installed Windows sound, used for 

communicating the output) 
 Time (display time) 

 

 
 

 Fig. 4 Output for speech recognition   

 
The above image refers to the output that is generated by the 
Python code when the user approaches the robot for a particular 
query. Using the sound available i.e., pre-installed in the 
Windows OS the robot communicates with the visitor. 
When the robot captures the speech by the user, it converts the 
speech into text using the library available and then the text is 
then matched in the different set of lists that are predefined in 
the code. When the input by user matches with the predefined 
lists it delivers the required output using speech via the speaker 
that are connected in the system [23-25] 

D. Face Recognition 

In Fig.5 the flowchart for Facial Recognition is shown in 
which the image is captured for database generation and then 
when the same image is captured again the attendance is 
marked and an excel sheet is generated for faculties or higher 
authorities to take note. 
The two different algorithms used for Facial Recognition are 

1. HAAR Cascade [Accuracy Rate of 96.24%]. 
2. Local Binary Pattern Histogram (LBPH) [ Accuracy 

rate of 94.74%]. 
The above image refers to the algorithm that has been used 
in the project for generating as well as identification of faces. 

The HAAR Cascade is used for creating the new database of 
any individual with the use of the following steps: 
 HAAR Feature Selection 
1. Creating Integral Images 
2. Ada-boost Training 
3. Cascading Classifiers. 

 

 
 

Fig. 5 Flow-chart for Facial Recognition 

 

 
 

Fig.  6 HAAR Cascade  
 

Local Binary Patterns Histogram (LBPH) is used for identifying 
the faces that are already defined in the database. This algorithm 
cuts the images in small pixels and assigns a particular pixel as 
its base pixel and thresholds the whole image into a matrix using 
its different classifiers it converts the image in binary. Then the 
binary pixels are converted into decimal and a histogram is 
generated of the particular feature. This histogram is then 
matched with the histogram of different available databases and 
generates the desirable output. The step-by-step process for 
LBPH is as follows: - 
 

 Training the algorithm 
 Applying the LBP operation 
 Extracting Histogram 
 Performing Face Recognition 

 
The process of face detection involves partitioning an image 



into two distinct groups: one of these classes contains faces, 
while the other class contains clutter. It is challenging because 
even if the faces are similar, they can have very different ages, 
skin tones, and expressions on their faces. This makes it tough 
to tell them apart. Variation in lighting conditions, image 
quality, and geometry, as well as the possibility of partial 
occlusion and camouflage, further complicate the challenge. 
Camouflage and partial occlusion are other complicating 
factors. For this reason, the perfect face detector would be able 
to identify the presence of any face, regardless of the lighting or 
the surrounding environment. The process of face detection can 
be broken down into two distinct stages. [26-27] 

 

 
 

Fig. 7 LBPH Algorithm 

 
Figure 6 illustrates the first step of the process, which is a 
classification task. This task accepts any arbitrary image as input 
and returns either a binary value of yes (1) or no (0), indicating 
whether or not the image contains planes. The face localization 
problem is the second stage, and its goal is to take an input 
image and output the location of one or more faces in that image 
as a bounding box with (x, y, width, and height). The face 
localization task is the second step in the process.  

The system that has been developed is intended to take a picture 
of each student's face and save it in a database so that it may be 
used to track their attendance. It is necessary to take a picture of 
the student's face in a room with adequate lighting in order to 
recognise the student's facial features and determine the 
student's sitting and posture. 

With this system, teachers do not need to manually record class 
attendance as the system will record the video. The system takes 
short videos as input and uses image processing/imaging to 
recognize faces and update the attendance database in a 
spreadsheet. [28-31] 

E. Flask API 

Flask API is a web application built using the Flask web 
framework in Python that provides a set of endpoints or routes 
for clients to interact with. APIs, or Application Programming 
Interfaces, allow different software systems to communicate 
with each other by exchanging data in a structured way. 
Here is a high-level overview method for designing an 
automated attendance system using Flask API in Python: 
1. Identify requirements: The first step is to identify the 

requirements for the attendance system. This includes 
understanding the attendance recording process, the type of 
data that needs to be captured, and the integration 
requirements with other systems. 

2. Choose technology stack: Based on the requirements, 
choose the technology stack that is suitable for the project. 

In this case, we would choose Flask API and Python for the 
backend development. 

3. Develop the facial recognition algorithm: Develop a facial 
recognition algorithm that is capable of identifying 
individuals from images captured by a camera. This would 
involve training the algorithm using machine learning 
techniques. 

4. Create a database: Create a database to store attendance data. 
This database can be created using a relational database 
management system like MySQL. 

5. Develop the frontend: Develop a user-friendly frontend that 
allows users to view attendance records and generate reports. 
This can be done using a frontend framework like React or 
Angular. 

6. Integrate the system: Integrate the various components of the 
system, including the facial recognition algorithm, database, 
and frontend. This can be done using Flask API, which 
allows for the creation of RESTful APIs. 

7. Test and deploy: Test the system thoroughly to ensure it is 
working as expected. Once testing is complete, deploy the 
system to a production environment. 

8. Monitor and maintain: Monitor the system to ensure it is 
running smoothly and efficiently. Perform regular 
maintenance and updates as needed. 

 

F. System Interface with Flask API 

 

 
Fig. 8 Title for the web link 

 Title is displayed for authenticity of the Institutional Record. 

 
Fig.  9 Realtime attendance status record 

The real-time data received and the name of student will be 
displayed after successful recognition of Image. 

 
 

Fig. 10 Additional User Data Entry sequence 

For new entry the User details needs to be enrolled in the 
database which will be stored for Image training. 

 



 
Fig. 11 Complete web interface for User 

 
In the above picture, the system is divided into three main 
components: facial recognition algorithm, database 
management, and user interface and reporting. 
The facial recognition algorithm component is responsible for 
capturing images of individuals, recognizing faces using 
machine learning algorithms, and updating the attendance 
records in the database. 
The database management component stores and manages the 
attendance records. It includes a database management 
system, such as MySQL or PostgreSQL, which allows for 
efficient storage and retrieval of attendance data. 
The user interface and reporting component provides a user-
friendly interface for managing attendance records, generating 
reports, and visualizing attendance data. This component 
includes a web-based user interface, which can be accessed by 
teachers, students, or administrators. 
Finally, the hardware components, such as cameras and 
sensors, are responsible for capturing data and sending it to the 
facial recognition algorithm for processing. 

 

G. Code Implementation 

 
Fig.  12 Execution of Flask API 

 
Fig. 13 Capturing Image 

To open a Flask application through the terminal steps: 
1. Open terminal on your computer. 
2. Navigate to the directory where the Flask application is 
located.  
3. Once in the directory containing the Flask application, you 
must activate the virtual environment (if you have one). 
4.Once the virtual environment is activated, you can start the 

Flask application by running the "flask run" command in the 
terminal. 
5.This command will start the Flask application and 
http://localhost:5000 can be accessed from your web browser. 
6.Copy and paste the https link into any web 
browser of your choice. 

The above Fig. (13) shows how the image is captured with the 
user ID as name and roll number and detects all the parameters 
which will be used for facial recognition. The above process 
using LBPH (Local Binary Pattern Histogram) will match all the 
features with the database that is been available in the system. 
The algorithm creates a histogram which includes all the 
features and compares with the data sheets histogram. After 
comparing it the system marks the attendance and uploads the 
student’s attendance in the available Excel sheet. 

 

 
Fig. 14 Training Image Database  

We conduct a series of experiments to demonstrate the 
effectiveness of the proposed method. 50 different images of 
5 people were used in the training set. Figure (14) shows an 
example of a binary image detected by the HAAR cascade 
method of the extract_faces function. 

 

 
Fig. 15 Excel sheet 

Automated attendance systems can be programmed to generate 
an Excel file containing attendance data for each session. Here 
are the steps to generate an Excel file in an automated attendance 
system: 

1.First, create a template Excel file with the required headers for 
the attendance data, such as date, time, student name, and 
attendance status. 

2.In the automated attendance system, create a script or program 
that captures attendance data. each session and stores it in a 
database or CSV file. 

3.Use a library or tool to read the attendance data from the 
database or CSV file and write it to the Excel template file. 

4.Save the generated Excel file to a specified location. 

5.Finally, you can automate the entire process by scheduling the 
attendance system to run at specific intervals or triggering it 
using a specific event or action. 

By following these steps, you can create an automated 
attendance system that generates an Excel file with attendance 
data for each session. The above Fig. (13) shows the generated 



excel sheet for keeping the track of attendance records for 
faculties or administrators. 

VIII. CONCLUSION 

There are ways educational institutions and organizations can 
benefit greatly from implementing an automated attendance 
system. This not only simplifies the attendance process, but also 
ensures the accuracy and reliability of the recorded attendance 
data. In addition, the system can generate valuable information 
and reports that allow teachers and administrators to better 
understand student attendance patterns and identify potential 
issues before they escalate. In general, the automatic attendance 
system represents a major progress in the modernization of 
education and the organization and management. Its continuous 
development and improvement of will undoubtedly bring 
greater benefits to in the coming years. In this experimental 
study, the system was tested against a very robust, and the actual 
performance of the should be more accurate. A fully automatic 
frontal face detection system shows dummies and, in the opinion 
of researchers, does not require further work in this area. The 
next step will be to complete the real-time 
application of the system. 

IX. ACKNOWLEGEMENT 

It is indeed a matter of great pleasure and proud privilege to able to 
present this paper on "A Hybrid Approach of Automated Attendance 
System and Chat Bot for Educational Institutions”. We would like to 
express our deepest gratitude to our guides, Prof. Dr. Anurag Nema and 
Prof. Dr. Sandeep G Thorat for their valuable guidance, timely help and 
consistent encouragement, and providing us with a great atmosphere to 
complete our paper.                                  

REFERENCES 

[1] Arkadiusz Gardecki, Ryszard Beniak, Michal Podpora and Bartlomiej 
Klin Titled “The Pepper Humanoid Robot in Front Desk Application”, 
Conference Paper June 2018 DOI: 10.1109/PAEE.2018.8441069 

[2] Aniket Shah, Amruta Tuptewar, Pradnya Yeole, Prof. L.J. Sankpal 
Automated Attendance Monitoring and Personal Intelligence System 
International Journal of Advanced Research in Computer and 
Communication Engineering Vol. 3, Issue 11, November 2014 

[3] Jacksi Karwan & Ibrahim Falah & Zebari Shahab SJET (2018) 
Published on February 4, 2018” paper titled “Student Attendance 
Management System. Vol. 5, (49-53). 

[4] Samuel Lukas, Aditya Rama Mitra, Ririnikana Desanti, Dion Krisnadi 
(2016) paper titled. “Student attendance system in classroom using 
face recognition technique” International Conference on Information 
and Communication Technology. (ICTC). 

[5] Arkadiusz Gardecki, Ryszard Beniak, Bartlomiej Klin, Michal 
Podpora PAEE (2018) Published on June, 2018. paper titled “The 
Pepper Humanoid Robot in Front Desk Application”  

[6] Ngoc Nguyen, Hoang Trung Ngo, Ha Linh Le2, Hoai Nam Le1 
Development of Receptionist robot: mechanical And Control System 
Design Danh the University of Danang, Journal of Science and 
Technology, VOL.17, NO. 6, 2019.  

[7] Joshuva, V. Sugumaran, Speech Recognition for Humanoid Robot 
SMBS VIT University International Journal of Applied Engineering 
Research, ISSN 0973-4562 Vol. 10 No.68 (2015). 

[8] Voice Recognition Robot for Surveillance Mr. P. Omprakash, A. 
Parish Kirutha, R. Evanjalin PrabhaVelammal College of engineering 
and technology, Madurai, IJERT special issue 2017 Vol5, Issue 09. 

[9] L. Yujian, L. Bo, "A normalized Levenshtein distance metric", IEEE 
transactions on pattern analysis and machine intelligence, 29(6), pp. 
1091–1095, 2007 

[10] Shoewu, O. O. M. Olaniyi, and Lawson, Embedded Computer-Based 
Lecture Attendance Management System, African Journal of 
Computing and ICT (Journal of IEEE Nigeria Computer Section), 
2011. 

[11] Shoewu, O. and O.A. Idowu, Development of Attendance 
Management System using Biometrics, Pacific Journal of Science and 

Technology, 2012. 

[12] Santosh K. Gaikwad, Bharti W. Gawali, Pravin Yannawar, A Review 
on Speech Recognition Technique, International Journal of Computer 
Applications (0975 – 8887), Volume 10, No.3, November 2010. 

[13] Lindasalwa Muda, Mumtaj Begam and Elamvazuthi,” Voice 
RecognitionAlgorithms using Mel Frequency Cepstral Coefficient 
(MFCC) and DTW Techniques “, Journal of Computing, Volume 2, 
Issue 3, March 2010.  

[14] A. Shetty, Bhoomika, Deeksha, J. Rebeiro and Ramyashree, "Facial 
Recognition using Haar Cascade and LBP Classifiers", 2021.  

[15] Arjun Raj, M. Shoheb, K. Arvind and K. S. Chethan, "Face 
Recognition Based Smart Attendance System," International 
Conference on Intelligent Engineering and Management (ICIEM), 
London, UK, pp. 354-357, 2020. 

[16] S. Sreesuba, G. Anitha, A. Irumporai, S. Usha, P. Sunitha Devi, “Facial 
Recognition based Attendance Marking System”, Annals of RSCB, 
pp. 6452 –, Apr. 2021. 

[17] Zaidi Razak, Noor Jamaliah Ibrahim, Emran Mohd Tamil, Mohd 
Yamani Idna Idris “Quarnic Verse recitation feature extraction using 
Mel-Frequency Cepstral Coefficient (MFCC)” Department of Al-
Quran & Al Hadith, Academy of Islamic Studies, University of 
Malaya, 2012. 

[18] Pagar, N. D. "Influence of simultaneous optimisation to enhance the 
stress-based fatigue life of bellows joint." Australian Journal of 
Mechanical Engineering (2021): 1-16. 

[19] M. Z. Khan, S. Harous, S. U. Hassan, M. U. Ghani Khan, R. Iqbal and 
S. Mumtaz, "Deep Unified Model for Face Recognition Based on 
Convolution Neural Network and Edge Computing," in IEEE Access, 
vol. 7, pp. 72622- 72633, 2019, doi: 10.1109/ACCESS.2019.2918275.  

[20] K. He, X. Zhang, S. Ren and J. Sun, Deep Residual Learning for Image 
Recognition, 2016 IEEE Conference on Computer Vision and Pattern 
Recognition (CVPR), Las Vegas, NV, (2016), 770-778 

[21] Joseph, Dona. (2020). Automatic Attendance System using Face 
Recognition. International Journal for Research in Applied Science 
and Engineering Technology. 8. 769-773. 
10.22214/ijraset.2020.30309. 

[22] F. V. Massoli, G. Amato, F. Falchi, C. Gennaro and C. Vairo, “CNN-
based System for Low Resolution Face Recognition” Conference: 27th 
Italian Symposium on Advanced Database Systems, AIMIR Research 
Activities 2019.  

[23] Patil, Amit R., et al. "Experimental investigation on the effect of 
optimized dimethyl carbonate on CI engine performance & Emissions 
at various engine operating parameters using Taguchi method." AIP 
Conference Proceedings. Vol. 2469. No. 1. AIP Publishing, 2022. 

[24] Sanap, Sudarshan B., and Nitin D. Pagar. "Structural Integrity 
Assessment of the Compensators Used in the Heat Exchangers Under 
Combined Angular Movement and Lateral Offset." ASME 
International Mechanical Engineering Congress and Exposition. Vol. 
86717. American Society of Mechanical Engineers, 2022. 

[25] Haldar, Arijit I., and Nitin D. Pagar. "Predictive control of zero 
moment point (ZMP) for terrain robot kinematics." Materials Today: 
Proceedings 80 (2023): 122-127. 

[26] Pagar, Nitin D., and Sudarshan B. Sanap. "Investigations on Structural 
Integrity of Piping Compensators Under Angular Rotational 
Deformation." Gas Turbine India Conference. Vol. 85536. American 
Society of Mechanical Engineers, 2021. 

[27] Patle, B. K., et al. "Hybrid FA-GA Controller for Path Planning of 
Mobile Robot." 2022 International Conference on Intelligent 
Controller and Computing for Smart Power (ICICCSP). IEEE, 2022. 

[28] Darade, Santosh A., M. Akkalakshmi, and Dr Nitin Pagar. "SDN based 
load balancing technique in internet of vehicle using integrated whale 
optimization method." AIP Conference Proceedings. Vol. 2469. No. 1. 
AIP Publishing, 2022. 

[29] Pagar, N. D., and S. H. Gawande. "Investigations of dynamic 
characteristics of eccentric rotary shaft of wankelengine." Journal of 
Mechanical Design and Vibration 2.2 (2014): 53-59. 

[30] Gawande, S. H., and N. D. Pagar. "A combined numerical and 
experimental investigation on the effect of dynamics characteristics of 
metal expansion bellows." Journal of Vibration Engineering & 
Technologies 6 (2018): 401-416. 

[31] Pagar, N. D., and S. H. Gawande. "Multi-response design optimisation 
of convolution stresses of metal bellows using integrated PCA-GRA 
approach." Australian Journal of Mechanical Engineering 20.2 (2022): 
582-602. 

 

 
 

 


