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Face Recognition based Smart Attendance System Using IoT






ABSTRACT
· Face recognition based smart attendance system using IoT is a tool for recognizing the students face while taking attendance by using face biometrics based on monitor camera image capturing.
·  In our face recognition based smart attendance project, a raspberry pi system will be able to find and recognize human faces fast and precisely in images. The long-established method of calling name of each student is tedious and there is always a chance of proxy attendance. 
· The proposed system is based on face recognition to maintain the attendance record of students. 
· As the process of attendance taking starts the system takes pictures of the attendees and then applies face detection and recognition technique to the given image and the recognized students are marked as present and their attendance is updated with corresponding time, student name and register number. We have used deep learning techniques to develop this project.





















CHAPTER-1
INTRODUCTION
· Our primary objective is to help the lecturers/teachers, improve and organize the process of tracking and managing student attendance. Additionally, this:
· • Provides a valuable attendance service for both teachers and students.
· • Increases security and proxy attendance won’t be possible. 
· • Provides error free, automated and reliable attendance report. 
· • Uses face recognition technology which reduces the physical touch of objects/records providing a contagious-by-touch free environment.
· Facial recognition Methodology is being widely used in many projects as it has many advantages. There is requirement of data for the system in order to trace and track the individual and mark his/her attendance. 
· The data is loaded by assigning each individual’s image with a corresponding id and name. Once the system starts, the option of taking image is available for which the pre-requirement is the input of id and name. More than 100 images will be taken in gray format using OpenCV. 
· These images will be the input for Haar cascade. Haar Cascade codes the pictures into binary code after converting them into binary image. Once the system is given input, it is trained by clicking on train image option available on the screen using a file called Trainer.yml which is written in human readable data serialization language. 
· The features of the facewill be detected and stored for further actions. The dataset has to be created in the above said manner to further recognize the faces when needed. Track images option is used for detecting and recognizing the faces of individuals. After detecting the face of each individual, attendance will be marked in spreadsheet along with the corresponding date and time
· The proposed system works in the above shown way. Once the system is activated it asks for the input which are the live image of student, Student name and Id. After storing and training the system will be ready to be used that is to track images and produce attendance report. 
· 1. Capture the Student’s Image 2. Apply Haar Cascade (Face Detection) 3. Extract the Rectangular Bounding Box 4. Convert to gray scale, apply histogram equalization and Resize to 100x100 5. if Updating Database then Store in Database else Apply LBPH (For feature Extraction) end if
· 





CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In existing system, we used RFID, KEYPAD based security for door accessing system. Due to that system, there is no accurate security for existing system. There are many limitations due to the existing system. To overcome the existing system limitations, we integrate to produce latest technology call face recognition. 
· The present system of taking attendance is either by manual or by using finger impression as biometric parameter. Manual /Traditional attendance is usually taken by calling students by name which takes a lot of time and has a chance of errors and proxies which makes the analysis of student performance imprecise. 
· The maintenance of record for this type of attendance is time consuming and resource consuming. 
· Attendance by using finger impression as biometric parameter is done by taking fingerprint as biometric parameter, which is in use in many places, which may not be a time consuming process compared to manual attendance, however, keeping the recent pandemic in mind it is not safe to touch the fingerprint recognition sensor repeatedly without a huge time gap. Also, this type is high maintenance.
·  So, there is a need for new attendance system which has no lecturer interference and has a contactless device. 

.
 
2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 
· Prone to Errors: Manual systems are susceptible to human errors, such as incorrect entries or missed records, leading to inaccuracies in attendance data.
· Time-Consuming: Recording attendance manually can be time-consuming for both staff and administrators, especially in large organizations.
· Easily Tampered: Manual records can be altered or falsified more easily than digital systems, leading to potential fraud or misuse.
· Lack of Real-Time Data: Attendance data is typically recorded in real-time, which means there's a delay in processing and analyzing this information. This can hinder timely decision-making.
· Storage Issues: Physical records require storage space and can be prone to damage or loss due to mishandling, natural disasters, or other unforeseen events.



2.2. PROPOSED SYSTEM
· The proposed system is designed to capture the face of each student and to store it in the database for their attendance. 
· The face of the student needs to be captured in well-lit room so that student's face features can be detected, the seating and the posture of the student need to be recognized. 
· With this system, there is no need for the teacher to manually take attendance in the class because the system records a video and through image processing/image training the face is recognized and the attendance database is updated in a spreadsheet. 
· The proposed system uses Raspberry Pi as computer and a webcam for capturing the images.

2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· Real-Time Data Collection: IoT-enabled systems can provide real-time updates on attendance, allowing for immediate monitoring and reporting.
· Enhanced Accuracy: Advanced face recognition algorithms improve accuracy in identifying individuals, reducing the likelihood of errors and fraudulent attendance entries.
· Scalability: IoT systems can easily scale to accommodate a large number of users and multiple locations, making them suitable for both small and large organizations.
· Remote Monitoring: IoT integration allows for remote monitoring and management of the attendance system, enabling administrators to access data and control the system from anywhere.
· Automation: Automates the attendance tracking process, reducing the need for manual intervention and administrative tasks. This can also minimize human error and manipulation.







2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.




2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   


2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005










2.5 MODULE DESCRIPTION
· Face Recognition Module
· IoT Modules
· Cloud Platform
· Database
· User Interface
· Security Measures


Face Recognition Module:
· Cameras: High-resolution cameras equipped with facial recognition technology capture and analyze facial features.
· Face Recognition Software: Algorithms and software that process the captured images to identify and verify individuals based on their facial features.


IoT Modules:

· Connectivity Modules: Modules such as Wi-Fi, Bluetooth, or cellular modules that enable communication between devices and cloud services.
· Microcontrollers: Embedded systems (like Raspberry Pi or Arduino) that manage data processing, communication, and integration with other components.

Cloud Platform:

· Data Storage: Secure cloud storage for storing attendance data, face images, and user profiles.
· Data Processing: Cloud-based processing for analyzing attendance data, generating reports, and performing real-time analytics.

Database 
· User Profiles: Database to store user information, facial data, and attendance records.
· Attendance Logs: Secure logging of attendance records for tracking and reporting purposes.
·  





















CHAPTER 3









CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 


















CHAPTER 5
CONCLUSION 
CONCLUSION

· This paper on face recognition based smart attendance system using IoT features one of the best ways of attendance marking system, which is timesaving, more efficient, real time, precise, gives automatic report in spreadsheet, makes online updation easy. The system has been implemented using Raspberry Pi, Webcam, OpenCV, Haar cascade and python.
·  Haar cascade, one among the finest face detection algorithmic program is used to confirm the standard of the system. Face Recognition based Smart Attendance System Using IoT is simple for usage and works efficiently.
·  The system works automatically once the registration of individual student is completed and dataset is created. 
· The work is designed addresses many of the issues of existing manual systems and fingerprint based biometric system. Face recognition concept to mark the attendance of student and makes the system better and efficient. 
· This work can substitute all other attendance systems and performs efficiently. The Automated Classroom Attendance System helps in increasing the accuracy and speed ultimately achieving precise attendance to meet the need for automatic classroom evaluation. 
· The purpose of the paper to reduce errors and human effort in traditional attendance taking is achieved via face recognition-based attendance system
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