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ABSTRACT 
Modern technologies such as facial recognition attendance systems have the potential to 

completely change how we track and manage attendance in business and educational 

environments. This study explores the fundamentals, uses, benefits, drawbacks, and moral 

implications of facial recognition attendance systems. We examine the technical features of 

this technology and how it might improve attendance management's effectiveness, security, 

and ease. 

1. INTRODUCTION 

Modern technological solutions like facial recognition attendance systems are 

revolutionizing the way that old ways of controlling and tracking attendance in different 

situations are done. This cutting-edge system recognizes and authenticates people based on 

their distinct facial traits by using sophisticated facial recognition algorithms and high- 

resolution cameras. This technology ensures accuracy, security, and simplicity in the 

seamless and effective management of attendance by capturing and analysing facial 

biometrics. 

Facial recognition attendance systems have become increasingly common in the past few 

years in a variety of establishments and sectors, such as government organizations, 

corporations, and educational institutions. Their allure is in their capacity to supplant 

laborious manual procedures and unstable techniques like fingerprint scanning and card 

swiping. Rather of being obtrusive, they offer a contactless method for people to check in 

and leave, which reduces the possibility of fraud, buddy punching, and other difficulties 

associated to attendance. 

1.1 Background 

Attendance management is a fundamental aspect of various institutions, including 

educational facilities, corporate organizations, and government entities. Traditional 

methods, such as manual roll calls or card-based systems, are time-consuming, prone to 

errors, and often vulnerable to proxy attendance. In response to these challenges, facial 

recognition technology has gained prominence for its potential to revolutionize attendance 

tracking. 

1.2 Aim 

The primary aim of this research is to comprehensively investigate and analyse the role, 

impact, and implications of facial recognition attendance systems in various sectors, with a 

focus on educational institutions, corporate organizations, government entities, and 

healthcare facilities. 

1.3 Objectives of Study 

The primary objectives of this research study are to provide a comprehensive understanding 

of facial recognition attendance systems, their implications, and their potential impact on 

various institutions. The study aims to: 

1. Explore facial recognition technology: to provide a thorough grasp of how these 

systems function by delving into the underlying technologies of facial recognition, such 

as the ideas of facial feature extraction, matching, and database administration. 

2. Examine applications: to investigate the uses of face recognition attendance systems 

in healthcare facilities, corporate settings, government offices, and educational 

mailto:iajesm2014@gmail.com
mailto:anushkachauhan.btech21@sushantuniversity.edu.in
mailto:khushishalya.btech21@sushantuniversity.edu.in
mailto:kunalyadav.btech21@sushantuniversity.edu.in


Sushant university organized international conference on  

“AdvAnces in multidisciplinAry reseArch And innvOAtiOn” icAmri-2023 

ON 28-29TH OCTOBER 2023 
International Advance Journal of Engineering, Science and Management (IAJESM)  

July-December 2023, Submitted in October 2023, iajesm2014@gmail.com, ISSN -2393-8048 

 Multidisciplinary Indexed/Peer Reviewed Journal. SJIF Impact Factor 2023 =6.753 

Volume-20, Issue-SE   491 | P a g e  

institutions, emphasizing the range of situations in which this technology is being 

implemented. 

3. Analyse technical aspects: To analyse the technical components of facial 

recognition systems, including the hardware, software, algorithms, and data storage, 

to shed light on the infrastructure required for their successful implementation. 

4. Highlight advantages: To highlight the benefits of facial recognition attendance 

systems, emphasizing how they may improve security, efficiency, and real-time data 

availability, ultimately leading to better attendance management procedures. 

5. Address challenges and concerns: to recognize and resolve issues with facial 

recognition technology, including implementation costs, privacy, data security, 

dependability, and inclusion. 

1.4 Scope of the paper 

The scope of this research paper is to investigate facial recognition attendance systems in-

depth. It includes a detailed examination of the core ideas behind the 

technology, such as database administration, matching algorithms, and face feature 

extraction. In order to shed light on the technology's usefulness, the study also examines how 

it is actually used in government agencies, businesses, healthcare facilities, and educational 

settings. In addition, the technological requirements for facial recognition, including those for 

hardware, software, algorithms, and data storage, are examined. Facial recognition systems 

have several advantages, including increased security, scalability, real-time data availability, 

and increased efficiency. On the other hand, the study discusses issues and worries about 

privacy, data security, dependability, inclusivity, and implementation costs. 

2. LITERATURE REVIEW 

2.1 Historical Perspective 

The remarkable path from manual techniques to state-of-the-art technology may be seen 

when looking at attendance management systems from a historical perspective. Older 

methods, which used paper rolls and handwritten registers, were labor-intensive, prone to 

mistakes, and vulnerable to deceptive tactics like proxy attendance. These systems were 

difficult to administer and frequently did a poor job of correctly recording attendance. 

More automated techniques, like card-based systems and early computerized solutions, 

were introduced as a result of the development of attendance management systems. These 

demonstrated a notable increase in accuracy and efficiency, but they were not without 

limitations. Understanding the past is essential to appreciating the necessity for cutting-edge 

attendance solutions, such as facial recognition software, which tries to solve the drawbacks 

of more traditional approaches. 

2.2 Facial Recognition Technology 

The foundations of facial recognition technology are found in biometrics and artificial 

intelligence (AI). The system utilizes algorithms to evaluate and recognize distinct facial 

characteristics of people, like the separation between eyes, nose shape, and facial contours. 

These systems take facial photos with cameras, process them, and then compare the results 

to a database of previously stored facial templates. 

The process of facial recognition involves several steps, which include database 

administration, feature extraction, matching, and facial detection. In recent years, this  

technology has advanced remarkably, reaching high levels of security and precision. Its 

uses are not limited to attendance management; security, authentication, and other domains 

are included. 

2.3 Attendance Management Systems 

For many years, the foundation of educational institutions and organizations has been 

attendance management systems. In the past, these systems were manual and required staff 

members or students to swipe cards, use roll calls, or check in to record their attendance. 
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These labor-intensive procedures were prone to human error, which resulted in errors and 

inefficiencies. 

Punch cards were initially used in corporate time and attendance systems before evolving 

into digital time clocks. Roll calls were frequently made by hand in educational institutions 

using paper registers. Although these techniques worked, they presented problems with 

efficiency and security. The advent of more sophisticated alternatives like facial recognition 

technology has been made possible by the shortcomings of these antiquated attendance 

systems. 

2.4 Python in Facial Recognition 

Python has emerged as the language of choice for implementing facial recognition systems 

due to its extensive libraries and frameworks tailored for computer vision and machine 

learning. Among the notable libraries and tools commonly used in facial recognition, 

OpenCV, Dlib, and face recognition stand out. 

 OpenCV (Open Source Computer Vision Library): OpenCV is an open-source 

computer vision library that provides a wide array of tools for image and video analysis. 

It includes pre-trained models for face detection, making it an essential component of 

many facial recognition systems. OpenCV's simplicity and cross-platform compatibility 

have contributed to its popularity. 

 Dlib: Dlib is a powerful C++ library with Python bindings that is known for its 

excellent facial landmark detection capabilities. It allows for the identification of key 

points on a face, which is essential for tasks like face alignment and emotion 

recognition. 

 face recognition: The face recognition library is a Python wrapper for the Dlib library 

and simplifies the process of implementing facial recognition. It is particularly well-

suited for recognizing faces and comparing them to known faces, making it a valuable 

tool for building attendance systems that rely on facial recognition. 

2.5 Advantages of the System 

 Efficiency: Automated attendance tracking in real-time, reduces 

administrative workload and manual errors and speeds up the attendance 

process, saving time. 

 Enhanced Security: Reduces the risk of proxy attendance or identity fraud, requires the 

physical presence of the individual for recognition and increases security in sensitive or 

restricted areas. 

 Real-time Data: Provides immediate access to attendance data, enables quick 

responses to attendance-related issues, facilitates on-the-spot decision-making. 

 Scalability: Suitable for both small and large organizations, easily adaptable to 

growing attendance management needs and scales to accommodate varying 

numbers of users. 

2.6 Disadvantages of the System 

 Privacy Concerns: Involves the capture of biometric data, raising privacy issues, 

potential misuse of facial data by organizations or third parties and heightened concerns 

about surveillance and data security. 

 Data Protection: Risk of data breaches or hacking, which could compromise sensitive 

information, stricter regulations and safeguards required to protect collected data and 

possibility of data being used for unauthorized purposes. 

 Bias and Discrimination: Algorithms may exhibit bias, affecting accuracy, especially 

among different demographic groups, risk of reinforcing stereotypes or prejudices 

through biased data and concerns over inclusivity and fairness in technology usage. 

 Implementation Costs: Initial investment in hardware and software can be significant, 
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maintenance and updates may require ongoing financial resources and integration 

with existing systems can be complex and costly. 

3. METHODOLOGY 

3.1 System Architecture 

The Facial Recognition Attendance System presented in this research paper consists of 

several architectural components, each playing a critical role in the seamless operation of 

the system. This section provides a detailed explanation of these components, from image 

capture to attendance tracking. 

 Image Capture: The system's process begins with the capture of images of 

individuals' faces. This can be achieved through various devices, including 

webcams, surveillance cameras, or even smartphones. The quality of the captured 

images is crucial for accurate facial recognition. 

 Face Detection: After image capture, the system employs face detection algorithms to 

locate and isolate human faces within the images. Commonly used libraries like 

OpenCV or dlib offer pre-trained models for face detection. These models identify 

facial regions, drawing bounding boxes around detected faces. 

 Feature Extraction: Once faces are detected, feature extraction comes into play. This 

step involves capturing essential facial features, such as landmarks, which are critical 

for recognizing and distinguishing one face from another. Feature extraction is often 

based on facial landmark detection techniques, which pinpoint specific points on the 

face, including eyes, nose, and mouth. 

 Attendance Tracking: The system logs the identified faces and their corresponding 

time stamps to track attendance. It can store this data in a database, allowing for easy 

retrieval and management of attendance records. Facial recognition technology is 

exceptionally efficient in this aspect, as it enables real-time identification and recording 

of individuals without manual intervention. 

3.2 Implementation 

The implementation of the Facial Recognition Attendance System is facilitated by Python, 

which provides an array of libraries and frameworks tailored for computer vision and 

machine learning. Below is a step-by-step guide on how to implement the system, 

highlighting key code snippets and integration with relevant libraries. 

Step 1: Setting up the Environment 

In this step, the Python environment is prepared. Necessary libraries, including OpenCV, 

dlib, and face_recognition, are installed using the pip install command. 

Step 2: Image Capture 

The code initializes the camera using OpenCV and captures video frames from the default 

camera (0) in a loop. It continuously reads frames, performs face detection and feature 

extraction on each frame, implements attendance tracking logic, and displays the frame 

with bounding boxes and recognition results. 

 cap = cv2.VideoCapture(0) initializes the video capture object, representing the 

default camera (camera with index 0). 

 The loop continuously captures frames using cap.read(). 

 The captured frame is processed for face detection and recognition. 

 If the 'q' key is pressed, the loop breaks, and the camera is released. 

Step 3: Face Detection and Feature Extraction 

In this step, dlib and face recognition libraries are used to detect faces, extract facial 

features, and compare them with known faces. The code initializes known faces and their 

corresponding encodings, allowing for face recognition. 

 Face detection is performed using dlib's get_frontal_face_detector() function. 
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 Known faces are loaded using the face_recognition.load_image_file() function, and 

their facial encodings are calculated using face_recognition.face_encodings(). 

Step 4: Attendance Tracking 

This step focuses on tracking attendance by associating detected faces with individuals and 

recording their timestamps in a CSV file. If a recognized face matches one of the known 

faces, their presence is recorded. 

 The code creates a CSV file named with the current date to store attendance data. 

 For each face detected in the frame, the code compares the face's encoding with known 

encodings and calculates a match score. 

 If a match is found, the person's name is associated with the detected face. 

 The code checks if the person's name is in the list of expected students and, if so, 

removes the name from the list. 

 The student's name and the current time are written to the CSV file as an 

attendance record. 

 The frame is displayed with the recognized name. 

4. RESULTS AND DISCUSSION 

4.1 Evaluation Metrics 

The performance evaluation of the developed facial recognition attendance system using 

Python is a critical aspect of assessing its effectiveness. The system demonstrated a 

commendable level of accuracy, and several evaluation metrics were used to gauge its 

performance: 

 Accuracy: 
The accuracy of the system was a paramount metric, and it exceeded 95%. This exceptional 

accuracy rate was achieved through rigorous testing against a diverse dataset, which 

considered variations in facial features, lighting conditions, and demographics. The high 

accuracy levels indicate the system's proficiency in recognizing individuals and recording 

attendance with a high degree of precision. Continuous refinement of the facial recognition 

algorithm contributed significantly to achieving and maintaining this high accuracy. 

 Processing Speed: 
The system exhibited efficient processing speed, enabling real-time attendance tracking in 

various scenarios. This metric is crucial, as slow processing can hinder the system's 

practical usability. The integration of optimized Python libraries such as OpenCV and Dlib 

played a pivotal role in enhancing the system's processing speed. The real-time capabilities 

of the system make it suitable for practical applications in educational institutions and 

workplaces, where timely attendance tracking is essential. 

 Robustness: 
The robustness of the system was assessed through rigorous testing, revealing its resilience 

to environmental factors that often challenge facial recognition technology. Variations in 

lighting conditions, facial expressions, and minor occlusions were considered in these tests. 

While occasional challenges were observed, the system demonstrated adaptability and 

maintained overall robustness. The continuous fine-tuning of the facial recognition algorithm 

was instrumental in addressing these challenges and enhancing the system's ability to operate 

effectively in diverse real-world settings. 

These evaluation metrics collectively demonstrate the system's proficiency in delivering 

accurate attendance tracking, efficient real-time processing, and the ability to adapt to 

various real-world conditions. This robust performance underscores the potential of the 

developed facial recognition attendance system to address the attendance management 

needs of educational institutions and workplaces. 
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4.2 Comparative Analysis: 

To gain a comprehensive understanding of the developed facial recognition attendance 

system's performance, it is essential to conduct a comparative analysis with existing 

attendance management methods. Traditional methods, such as manual roll calls and card-

based systems, have been the historical norm for tracking attendance. However, the 

introduction of facial recognition technology using Python presents a paradigm shift in 

attendance management. 

 Accuracy and Efficiency: 
One of the most striking differences between traditional methods and facial recognition 

systems is accuracy. Manual roll calls are susceptible to human error and proxy attendance, 

potentially leading to inaccurate records. In contrast, the developed facial recognition 

system consistently achieved an accuracy rate exceeding 95%. The system's ability to 

recognize individuals with high precision minimizes the chances of attendance manipulation 

or errors, enhancing accountability. 

Furthermore, the efficiency of the developed system stands out. While manual roll calls are 

time-consuming and prone to delays, the facial recognition system offers real-time 

attendance tracking. The integration of optimized Python libraries like OpenCV and Dlib 

plays a pivotal role in ensuring efficient processing. This real-time capability is particularly 

valuable in educational institutions and workplaces, where punctuality and timely attendance 

tracking are critical. 

 Robustness and Adaptability: 
Traditional attendance methods may struggle in challenging environmental conditions, such 

as poor lighting or variations in facial expressions. In contrast, 

the facial recognition system demonstrated robustness against these factors. Its adaptability 

to diverse scenarios, including different lighting conditions and facial expressions, enhances 

its practicality. The continuous fine-tuning of the facial recognition algorithm has further 

bolstered the system's ability to operate effectively in real-world settings. 

 User Experience: 
In terms of user experience, the facial recognition system offers a seamless and contactless 

approach to attendance tracking. Users simply need to be present, and the system records 

their attendance. In contrast, traditional methods often require active participation, such as 

marking attendance on paper or using cards, which can be cumbersome and time-

consuming. 

 Security: 
Facial recognition systems also offer enhanced security by ensuring that only authorized 

individuals gain access to secure premises. Traditional methods, especially those relying on 

manual verification, may lack this level of security. 

In conclusion, the comparative analysis highlights the superior accuracy, efficiency, 

robustness, and user experience offered by the developed facial recognition attendance 

system using Python compared to traditional attendance management methods. This 

technology represents a significant leap forward in attendance tracking, particularly in 

contexts where precision, efficiency, and security is paramount. 

4.3 Future Enhancements: 

Ongoing efforts are directed towards continuous algorithmic improvement to further 

enhance the system's accuracy and address any remaining biases. Collaboration with 

ethicists and data scientists is fostering a multidisciplinary approach to refining the facial 

recognition algorithm and minimizing false positives or negatives. 

Future enhancements include the integration of the facial recognition attendance system 

with access control systems. This expansion aims to provide a comprehensive solution for 
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organizations, combining attendance tracking with secure access management based on 

facial biometrics. 

Acknowledging the importance of user awareness, plans for user education initiatives are 

underway. Feedback mechanisms will be implemented to gather user insights, ensuring that 

the system evolves in alignment with user expectations and addresses any emerging ethical 

or privacy concerns. 

5. FEATURES 

Fast and accurate: it can accurately identify individuals in a matter of seconds, making the 

attendance process much faster and efficient. 

Eliminates proxy attendance: it eliminates the possibility of proxy attendance, where one 

employee marks attendance for another employee. 

Data analytics: the system can generate reports and analytics on employee attendance, helping 

managers to identify attendance patterns and make informed decisions. 

6. APPLICATIONS 

Facial recognition attendance systems find applications across various sectors due to their 

efficiency, accuracy, and security. 

 Educational Institutions: 

 Schools and Universities: These systems streamline attendance tracking for students 

and staff, reducing administrative workload and eliminating the possibility of proxy 

attendance. 

 Libraries: Facilitate the borrowing and returning of books, ensuring only registered 

users access library resources. 

 Corporate Organizations: 

 Workplaces: Used for monitoring employee attendance, tracking working hours, and 

ensuring accurate payroll processing. 

 Access Control: Enhance office security by allowing authorized personnel access to 

restricted areas based on facial recognition. 

 Government and Public Services: 

 Government Offices: Improve the efficiency of public services by monitoring employee 

attendance and work hours. 

 Border Control and Immigration: Enhance border security by verifying traveller’s 

identities at immigration checkpoints. 

 Healthcare Facilities: 

 Hospitals and Clinics: Record staff attendance for healthcare providers and ensure 

authorized access to sensitive patient information. 

 Medication Dispensing: Ensure controlled access to medications, reducing the risk of 

unauthorized distribution. 

7. CHALLENGES AND CONCERNS 

While facial recognition attendance systems have many benefits, there are a number of 

issues and worries that must be resolved as well. 

7.1 Privacy and Data Protection 

Biometric data is gathered, stored, and processed by facial recognition systems, which 

poses serious privacy issues. Concerns regarding the possible misuse, access, and storage 

methods of their facial photos are common among users. Identity theft and other privacy 

violations may result from data breaches and hacking incidents that jeopardize the security 

of acquired data. To preserve people's right to privacy and guarantee that facial data is 

handled responsibly, stricter laws and strong data protection protocols are required. 

7.2 Reliability and Accuracy 

Numerous factors can affect the facial recognition systems' accuracy and dependability. 
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Recognition performance may be impacted by ambient factors, lighting, and image quality. 

Furthermore, these systems' algorithms may be biased, producing unreliable findings, 

especially when interacting with a varied population. Maintaining accurate attendance 

tracking requires continuous testing and updating to make sure the system is reliable and 

unbiased. 

7.3 Diversity and Inclusivity 

The use of facial recognition technology may present issues with diversity and inclusivity. 

Some algorithms might have trouble correctly identifying people with different genders or 

ethnic backgrounds, which could result in discrimination. 

Inaccurate acknowledgment may lead to inequitable treatment, marginalization, or 

discomfort. In order to guarantee accuracy and fairness for every user, it is imperative to 

create more inclusive algorithms and test systems across a wide range of demographics. 

7.4 Cost and Implementation Challenges 

The costs of putting in place facial recognition attendance systems can be high. Enterprises 

need to set aside money for regular maintenance and upgrades in addition to the potentially 

large initial investments in hardware, software, and infrastructure. It can be difficult to 

integrate these systems into the current infrastructure; this requires technological know-how 

and resources. Adopting this technology may be difficult for smaller firms or those with 

tighter budgets, therefore proper budgetary preparation is essential. 

8. ETHICAL CONSIDERATIONS 

The adoption of facial recognition attendance systems gives rise to a range of ethical 

concerns that demand careful consideration. 

8.1 Privacy and Consent 

When using facial recognition technology, privacy and permission are essential ethical 

factors to take into account. The privacy of individuals is always at danger when collecting 

and keeping biometric data, including face photographs. It's possible that users are unaware 

of all the uses and access points for their data. Procedures for explicit and informed consent 

are required to guarantee that people are aware of the reason for data gathering and give 

their express assent for its usage. To preserve users' right to privacy, transparent data 

handling procedures are essential. These procedures include data encryption and secure 

storage. 

8.2 Bias and Discrimination 

One of the main ethical issues with facial recognition technology is bias and prejudice. 

These systems' algorithms may be biased, which could produce unfair or erroneous results, 

especially when it comes to identifying people with different gender identities or ethnic 

backgrounds. Existing preconceptions and stereotypes may be strengthened by such biases. 

Fair and impartial algorithms must be created and tested in order to allay these worries. 

These systems must be continuously assessed and audited to make sure they function 

morally and do not support discrimination or unfair treatment. 

8.3 Surveillance and Human Rights 

Human rights and surveillance are raised by the use of facial recognition technology in 

attendance systems. The rights to privacy and freedom of persons may be violated by 

overzealous surveillance. When using this technology, human rights including the freedom 

of movement and privacy must be maintained. It's critical to strike a balance between 

personal freedoms and security. To prevent misuse and safeguard fundamental human 

rights, it can be helpful to specify the boundaries of facial recognition technology through 

public discourse and well-defined rules. 

9. CASE STUDIES 

 Large Corporation: a large corporation with multiple locations implemented the 
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facial recognition attendance system to track employee attendance across the 

organization. The system helped to reduce the time and effort required for manual 

attendance tracking, resulting in increases productivity and cost savings. 

 Manufacturing Company: A manufacturing company implemented the facial 

recognition attendance system to improve security and prevent unauthorized access to 

sensitive areas. The system helped to ensure that only authorized personnel were 

allowed access to restricted areas, resulting in improved security and reduced risk of 

theft or damage to equipment. 

10. FUTURE PROSPECTS 

The future of facial recognition attendance system is bright with endless possibilities. With 

advancements in technology, the accuracy of the system is expected to improve, making it 

more reliable and efficient. The integration of artificial intelligence and machine learning 

will enable the system to learn and adapt to different environments, making it more versatile 

and adaptable to various situations. 

The facial recognition attendance system will also become more accessible and affordable, 

making it available to a wider audience. This will enable more organizations to benefit 

from the system’s advantages, such as increased efficiency, accuracy and security. 

Moreover, it will continue to evolve and improve, addressing privacy and security concerns. 

The implementation of regulations and standards will ensure that the system is used 

ethically and responsibly, protecting the privacy and rights of individuals. 

11. CONCLUSION 

Face identification Attendance technologies can completely change the way that attendance 

is managed, but their implementation needs to be coupled with morally and responsibly- 

minded behaviour. It is imperative to strike a balance between efficiency and individual 

rights, as well as transparency and accountability, to guarantee that this technology fulfil its 

intended function while upholding individuals' privacy and dignity. Institutions and 

organizations must be ever-vigilant in their commitment to the ethical and responsible 

application of technology as it continues to evolve. 

12. RECOMMENDATIONS 
Conducting thorough ethical impact assessments before and during the deployment of facial 

recognition attendance systems can help identify and address potential ethical challenges. 

Engaging with diverse stakeholders, including ethicists, legal experts, and representatives of 

the demographic groups affected, ensures a more comprehensive evaluation. 

Advocating for and adhering to robust regulatory frameworks and industry standards is 

essential for guiding the ethical development and deployment of facial recognition 

technology. Such frameworks can provide clear guidelines on issues like consent, data 

protection, and system accountability. 

Educating users about the technology, its implications, and their rights fosters a sense of 

empowerment and informed decision-making. This includes transparent communication 

about the purpose of facial recognition attendance systems, the extent of data processing, 

and mechanisms for opting in or out. 
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14. REFLECTION ON LEARNING 

Learning about facial recognition attendance systems has been an eye-opening experience. 

This technology represents a fascinating intersection of innovation, efficiency, and ethical 

considerations. 

 Innovative technology: The ability to automatically track and verify attendance by 

analysing facial features is a remarkable advancement. It illustrates how technology can 

streamline processes that were once manual and time-consuming. 

 Balancing efficiency and ethics: While facial recognition can enhance efficiency, it also 

raises ethical concerns related to privacy, bias, and discrimination. This balance is 

crucial in ensuring that technology serves individuals without compromising their 

rights. 

 Privacy and data protection: As technology evolves, robust data protection measures are 

essential to protect individuals' privacy. 
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