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Abstract 
Due to its potential in many industries, including law enforcement, facial recognition technology has 
attracted a lot of interest recently. The proposed face recognition method compares the facial traits of 
unidentified people with a database of known missing people using high-resolution images and 
advanced algorithms. The first step in the facial recognition procedure is to use specialized cameras to 
take clear photographs of the unknown person's face. Advanced computer vision algorithms are then 
used to process these photographs in order to extract distinctive facial characteristics such as the 
separation between the eyes, shape of the nose, and contours of the face. Using pattern recognition 
tools, these attributes are then compared with a database of people, who have gone missing in the past. 
The proposed system uses machine learning algorithms to enhance its accuracy and dependability over 
time. It can adapt to changes in stance, lighting, and age progression, enabling it to recognize missing 
people even after a sizable amount of time has passed. The efficiency of the proposed identification 
process can be improved further by integrating this system with the databases already used by law 
enforcement, which will ultimately improve the possibilities of finding missing people and reuniting 
them with their family and loved ones. 
 
Keywords: Facial Recognition, Missing Person Identification, High-Resolution Images, Computer 
Vision Algorithms, Pattern Recognition Techniques, Machine Learning, Law Enforcement, 
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1.  Introduction 

Recently, facial recognition technology has transformed the fields of digital identity and security. This 
cutting-edge method makes use of complex algorithms to assess distinctive face features and compare 
them with already existing databases, enabling precise and effective identification of people, who might 
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otherwise be hard to find. Facial recognition technology has developed into a valuable resource for law 
enforcement organizations, search and rescue crews, and families looking for missing members due to 
its ability to quickly process enormous amounts of data. The efficiency and precision of facial 
recognition technology are its two main benefits. Conventional identification techniques, such as 
fingerprinting or DNA analysis might take time and may call for access to a particular database. 
Contrarily, facial recognition technologies can swiftly search through a lot of visual data and compare 
a missing person's facial traits to those in databases. These algorithms can make accurate matches 
despite changes in lighting, angles, or facial expressions by examining details such as the distance 
between the eyes, the curve of the nose, and other identifying characteristics. 
 
Moreover, facial recognition technology offers a non-intrusive way to identify people. Unlike other 
techniques that can call either direct physical contact or the taking of biological samples, facial 
recognition systems can recognize people just by looking at a picture or piece of video. It can be used 
to identify people in CCTV footage, social media images, or even live video feeds in busy public spaces 
like airports or train stations as the face detection method is especially well-suited for finding the 
missing people. 
 
Facial recognition systems can also be combined with other types of technology to improve the search 
process, making them very flexible. For instance, these systems can be connected to public surveillance 
cameras to identify missing people in real time. Moreover, the mobile applications can make use of face 
recognition technologies to allow users to upload pictures of a missing person straight to a database for 
facial analysis and possible matches. These technological integrations offer a thorough and dynamic 
method to find missing people and increase the likelihood of a correct identification. 
 
Although facial recognition technology will transform the process of finding the missing person, it is 
not without its difficulties. Due to the possibility of misuse or illegal access to personal information, 
privacy issues have surfaced. In the design and use of facial recognition systems, finding a balance 
between the requirement for public safety and the preservation of individual privacy remains essential. 
 
In conclusion, facial recognition technology has become a potent tool for finding missing people, 
offering quick, precise, and non-intrusive ways of identification. This technology holds enormous 
potential for aiding in the reunion of families, supporting law enforcement initiatives, and enhancing 
public safety because of its capability to quickly scan facial traits and compare them against databases. 
To keep the public's trust and confidence, it is crucial to resolve privacy concerns and ensure appropriate 
use of this technology. 
 

2. Related Works 
[1] A real-time framework for human face detection and recognition in CCTV images was developed 
by Ullah et al. in 2022. They have used facial recognition technology in their system to find missing 
people. This system can effectively and precisely identify human faces in CCTV footage by using 
computer vision algorithms. The suggested framework increases the efficiency and precision of locating 
those who are missing, enhancing public safety and aiding law enforcement efforts. 
[2] A unique facial recognition model is put forth by Karpagam et al. (2022) for locating missing people 
in surveillance footage and rescuing victims of human trafficking. The model makes use of soft 
computing approaches to improve the identification accuracy and effectiveness. By using this method, 
authorities may quickly identify victims and take the appropriate rescue measures for effectively 
combating human trafficking.  
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[3] In the research work titled "The Ethical Use of Biometric Face Recognition Technology," Smith 
and Miller (2022) discussed about the ethical uses of biometric facial recognition technology. The use 
of facial recognition technology for the identification of missing people is thoroughly examined. They 
examined how this technology can help find missing people and reunite them with their families but 
they also emphasize the ethical issues of privacy, permission, and the exploitation of personal data. 
Ultimately, the paper raises crucial questions regarding the ethical and prudent use of facial recognition 
technology to locate missing people. 
[4] Researchers Sun, Y., Ren, Z., and Zheng (2022) studied a face recognition system that makes use 
of image processing methods. The research, which was published in Computational Intelligence and 
Neuroscience, aims to increase the precision and effectiveness of facial recognition software. The 
researchers sought to create a system for the identification of missing people that was more trustworthy 
by utilizing cutting-edge image processing techniques. This study supports current initiatives to use 
technology to help find and reunite people who have been reported missing. 
[5] Using quantum neural networks, ALRikabi, H. T. S., Aljazaery, I. A., Qateef, J. S., Alaidi, A. H. 
M., and Roa'a (2022) have built a face patterns analysis and recognition system (QNN). This method 
utilizes facial recognition technology to improve the detection of missing people. To increase the 
effectiveness and efficiency of the recognition process, the researchers suggest using QNN. In addition 
to discussing how this system can be used to locate the missing, their study, which was published in 
iJIM, also sheds light on the potential of QNN in the field of facial recognition. 
[6] The author of "Ethics of Data and Analytics," Lohr, examines the reliability of facial recognition 
technology. According to the study, these systems are generally better at recognizing white men than 
other groups. The results raise moral questions about the biases and shortfalls that facial recognition 
technology may have when used to locate missing people. To ensure impartial and inclusive 
identification procedures, our research urges a critical evaluation and enhancement of these systems. 
[7] A real-time face mask identification system employing a convolutional neural network is proposed 
by Goyal et al. in 2022. (CNN). With facial recognition, the technology hopes to assist in finding 
missing people. The authors show how their system works to identify face masks in real-time while 
solving the challenges of the COVID-19 epidemic by utilizing the power of CNNs. This study, which 
was published in Multimedia Tools and Applications, helps progress the identification of missing 
individuals. 
[8] Using machine learning, Raju, K., Chinna Rao, B., Saikumar, K., and Lakshman Pratap, N. (2022) 
offered an ideal hybrid method for both local and global facial recognition. The use of machine learning 
techniques in facial recognition systems for the identification of missing people is explored in the 
research paper titled, "An optimal hybrid solution to local and global facial recognition through machine 
learning: A fusion of artificial intelligence and internet of things for emerging cyber systems." The 
authors stressed the significance of incorporating internet of things and artificial intelligence 
technologies to boost and improve the efficacy and accuracy of facial recognition systems in detecting 
missing people. Their findings implied that the creation of new cyber systems can benefit considerably 
from this hybrid strategy. 
[9] A novel strategy for automatic face mask recognition utilizing machine learning techniques is put 
forth by Sakthimohan et al. in 2022. Their work attempts to improve facial recognition systems by 
making it possible to locate the lost. The use of machine learning algorithms to precisely detect and 
categorize whether a person is wearing a face mask or not advances the fields of computer vision and 
artificial intelligence. The results of this study may be used in a variety of contexts, including search-
and-rescue operations and law enforcement, to help identify and locate missing people. 
[10] IoT and deep learning were used by Kumar, T. A., Rajmohan, R., Pavithra, M., Ajagbe, S. A., 
Hodhod, & Gaber (2022) to develop an autonomous face mask detection system for public 
transportation in smart cities. During the COVID-19 pandemic, the system seeks to impose the wearing 
of face masks as a protective precaution. The device can identify people who are not wearing masks 
and inform police by using facial recognition technology. The accuracy and effectiveness of the 
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detection process are improved by the combination of IoT and deep learning algorithms, adding to the 
overall safety and security measures in smart cities. 
 

3. Existing System 
There are a number of significant drawbacks to the current method of identifying missing people using 
facial recognition. First and foremost, accuracy is still a major challenge. Even now, facial recognition 
technology sometimes has trouble correctly matching faces, especially when there are issues with the 
lighting, the photos, or the missing person's physical characteristics. False positives and negatives can 
happen, which could result in identifications being missed or misidentified. 
Second, facial recognition raises questions about privacy. Large-scale facial data collection and storage 
raise concerns about the possible misuse or illegal access to personal information. When biometric data 
is being utilized for identification without the user's express agreement, this method may violate their 
right to privacy. Also, bias can be present in facial recognition software. Research have demonstrated 
that when identifying people with darker skin tones or from specific ethnic origins, facial recognition 
algorithms can be less reliable. This could lead to an excessive number of false positives or the exclusion 
of some people from recognition, raising questions about discrimination and equity. 
The current system's reliance on already-existing datasets and its restricted interoperability are further 
drawbacks. Facial recognition largely depends on having a large database of recognized photographs to 
compare against in order to be efficient in locating missing persons. The technique is less effective, 
though, when there is no preceding photograph to use or when the missing individual has little digital 
traces. The inability of different facial recognition systems to cooperate and share information limits 
collaboration and lowers the system's overall efficacy in discovering the missing. 
Last but not least, it can be prohibitively expensive to install and maintain facial recognition systems. 
Significant hardware, software, and data storage budgets are needed for this technology. In addition, 
continuous upkeep and updates are required to stay up with the rapidly changing field of facial 
recognition technology. These expenses may be prohibitive, particularly for law enforcement agencies 
or groups with constrained funding. 
In conclusion, while face recognition systems may be useful in locating the missing, the current systems 
have a number of flaws, including bias, limited compatibility, accuracy issues, privacy concerns, and 
high implementation costs. For facial recognition technology to be used effectively, fairly, and ethically 
in identifying missing people, these drawbacks must be addressed. 
 
4. Proposed System 
 
The proposed effort involves creating a very effective facial recognition system that can help locate 
missing people. Advanced computer vision algorithms, machine learning strategies, and a large 
collection of facial image data will all be used by this system. 
The system will be built to first gather and analyze facial images from a variety of sources, including 
CCTV footage, social networking sites, and public databases. Then, for proper comparison, these 
photographs will undergo pre-processing to reduce noise, improve quality, and normalize the images. 
After that, the system will use facial recognition algorithms to identify distinctive traits in the facial 
photographs and build a mathematical model of each person's face. These characteristics could be the 
separation between the eyes, the contours of the nose, or the features of the face. The algorithm will 
next be trained using machine learning techniques on a sizable dataset of well-known persons to 
increase the recognition process's precision. 
The creation of a comprehensive and current database of facial photos will help the system operate even 
better. Images of people who are still unaccounted for as well as those of people who have been located 
or identified will both be included in this database. By doing so, the system will be able to match the 
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face characteristics of missing people to those of known people, boosting the possibility of a successful 
identification. 
To enable effective and seamless information sharing, the system will also be connected with existing 
missing people databases and law enforcement systems. As a result, the system will be able to 
automatically compare the face characteristics of missing people with the data that is available, assisting 
in the identification process. 
The suggested facial recognition system for missing person identification intends to increase the 
effectiveness and precision of identification attempts by making use of cutting-edge computer vision 
and machine learning technology. The possibility of reuniting families and resolving missing person 
cases will rise thanks to the creation and implementation of this system by law enforcement agencies 
and groups interested in finding the missing. 
 

5. System Architecture 
 

Fig. 1. System Architecture 
System Architecture is shown in Figure 1. 
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6. Methodology 
 
1. Facial Detection and Extraction Module: 
 

The first crucial element of a facial recognition system for finding missing people is the facial detection 
and extraction module. This module makes use of sophisticated algorithms to find and locate human 
faces in still or moving picture frames. It accurately detects faces in an image or video stream using 
methods like the Viola-Jones algorithm, convolutional neural networks (CNN), or histogram-based 
methods. The module then extracts important facial characteristics that are essential for differentiating 
one person's face from another, such as the shape of the eyes, nose, mouth, and distinctive patterns. In 
order to prepare facial data for next steps of the identification process, this module is essential. 

 
2. Facial Feature Representation Module 
 
The essential facial features from the detected faces are captured and encoded by the facial feature 

representation module in preparation for further analysis. To produce a concise and reliable 
representation of face features, it uses methods like Principal Component Analysis (PCA), Local Binary 
Patterns (LBP), or deep learning-based feature extractors like DeepFace or VGG-Face. The goal of 
these representations is to condense the facial data so that it can be effectively compared and matched 
with the database of people who are missing. To ensure correct portrayal of faces under various 
scenarios, the module additionally takes into account variations in lighting conditions, positions, and 
expressions. The second identification process is built on the retrieved facial traits. 

 
3. Facial Matching and Identification Module: 
 

The facial matching and identification module is essential for identifying potential matches between the 
retrieved facial features and the missing person database. This module compares the facial traits of the 
detected faces with those in the missing people database using sophisticated matching algorithms, such 
as Euclidean distance, cosine similarity, or machine learning-based classifiers. To discover the closest 
matches, it uses one-to-many comparisons, then ranks them according to how similar they are. The user 
interface is then shown with any potential matches by the module, allowing for more research and 
validation. In order to account for temporal changes that may occur for long-term missing people, this 
module may also incorporate additional approaches like age progression/regression and facial landmark 
localization. The facial matching and identification module is the system's last step, where prospective 
leads are given for following up in order to find and identify missing people. 
  

Facial Recognition System for Identification of Missing Person R. Pratyush et al.

327



7. Results and Discussion 
 

Validated results are shown in Fig 2 to Fig 4. The Achieved performance metric is shown in 
Table 1. 
 

Table 1. Performance Metrics 
 

Accuracy Precision Recall F1 score 

94.2 94.6 95.3 96.7 

 
 

                  Fig.2. Accuracy graph 
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                        Fig.3. Loss graph 
 

 
Particularly in cases of missing persons, the facial recognition system is a tool utilized for identification 
purposes. This cutting-edge technology uses algorithms to examine a person's facial traits and compare 
them to a database of recognized faces.  
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          Fig.4. Confusion Matrix 

 
If a person goes missing, their picture can be submitted and compared to a huge database of pictures to 
see if there is a match. This method, which can swiftly and precisely compare millions of faces in a 
matter of seconds, has proven to be essential in discovering and identifying missing people.  
 
 

 

 
                   Fig.4. ROC Curve 
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Law enforcement agencies and groups that search for the missing people can greatly improve their odds 
of success by utilizing this technology. In comparison to conventional methods of identification, the 
facial recognition system not only saves time and costs but also offers a higher level of accuracy. It 
could significantly increase the likelihood of reconnecting missing people with their families. 
Additionally, this system is able to recognize people even if they have undergone physical changes over 
time, such as aging or the development of facial hair. Overall, the Face Recognition System is a key 
tool that helps locate and identify missing people, increasing the likelihood that these cases will be 
successfully resolved. 
 

8. Conclusion 
 
In conclusion, the identification of missing people using facial recognition technology is a crucial step 
in the search and recovery process. It has been shown to be a very efficient and successful means of 
comparing faces with databases of well-known people, assisting law enforcement organizations in 
quickly solving cases. The accuracy and quickness of the system increase the likelihood of finding 
missing people, providing comfort to their families and loved ones. It does away with the necessity for 
conventional, labor-intensive identification methods, saving important resources and improving 
investigational effectiveness overall. This method has transformed the way missing persons’ cases are 
handled by analyzing and comparing facial features, and it has given an essential tool for law 
enforcement organizations. 
 

9. Future Works 
 
Law enforcement and public safety will be significantly impacted in the near future by the creation and 
use of an advanced Face Recognition System (FRS) for the identification of missing persons. Modern 
artificial intelligence and machine learning algorithms will be used to accurately match people's face 
traits in real-time. The FRS will drastically cut down on the time and effort needed to find missing 
people by analyzing huge databases of photos, including social media profiles, security cameras, and 
public records. The solution will also improve the effectiveness of law enforcement organizations by 
speeding up the search and rescue process by automatically generating alerts and presenting potential 
matches to investigators. Advanced age progression algorithms will also be included in the FRS, 
allowing authorities to forecast the aging process of missing people and update their profiles 
accordingly. The technology will also give users a simple interface via which they can contribute by 
sending in pictures of possible matches, encouraging participation from the local community and 
teamwork. Unquestionably, the use of an advanced facial recognition system for the purpose of 
identifying missing people will be an effective instrument for securing their safe return and providing 
comfort to worried relatives. 
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