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INTRODUCTION 
elebrating occasions with our loved one’s for any 

special events such as dinner, cocktail parties, 

milestone achievement, recitals and other 

noteworthy occasion has been with us for ages. People 

travels from far and near to attend such an event so as to 

reunite with family and friends, make new friends in order 

to be happy and merry together. However, in recent time, 

social gathering has witnessed a serious threats and 

insecurity occasioned by terrorism activities, kidnapping, 

incessant killings, proliferation of identity and identity 

theft and the likes. 
In order to bring this ugly trend to an halt, adequate 

security measures must be put in place, social gathering 

attendance must be strictly based on invitation and proper 

Screening and authentication of participant must be done,  
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ABSTRACT 
Back from ages, 

celebration by 

way of social 

parties has been a 

way of making 

human beings 

happy and merry. 

People travel long 

and short distance 

to attend social 

party in order to 

meet and socialize 

with family and 

friend, as well as 

making new 

friends, merry and 

be happy 

together. 

However, of late, 

social parties has 

been threatened 

with all forms of 

insecurities 

associated with 

terrorism 
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alongside with the continuous monitoring of the activities of the participants at 

regular interval as the party goes on. 

To this effect, the present work presents the design and realization of a Biometric 

face recognition and identification based social party’s admission authentication 

and security system, powered by a novel machine learning model referred to as 

Fiducial Point Distance Correlation nearest neighbor (FPD-CNN) model. The study 

aims at determine the eligibility of potential guest of a social party by creating an 

online application that is capable of capturing the biometric facial information of 

a potential guest of the party, perform screening and authentication of same 

before entry into the party and continuous monitory their activities as the party 

goes on. The contribution of this work is as follows: 

First, the work present, a novel machine learning algorithm for mining faces in a 

facial database created. The present FPD-CNN algorithm identifies the fiducial 

points of any given faces, compare same with already stored prototypes in the 

bombing, kidnapping, proliferation of identity, identify theft to mention just a 

few. In order to prevent this ugly trend, adequate security measures have to be 

put in place. To this effect, the present work presents the design and realization 

of a biometric face recognition based social party’s admission authentication and 

security system using, a novel machine learning algorithm referred to as Fiducial 

Points Distance Correlations nearest neighbor (FPD-CNN) model. The present 

system is a multi-layered architecture system which consist of the data capturing 

and invitation layer, the image pre-processing layer, the entrance face mining and 

identification layer and the party security and monitory layer. The 

implementation of the FPD-CNN algorithm was done using an In-house developed 

application with python program by adopting the Open CV library at different 

module of the code. A thorough presentation of the experimented results  was 

carried out and the results show that the adoption of the present model has the 

capability to perform continuous re-identification of the socials party guest with 

good degree of accuracy of about 70% with low computed complexity. 

 

Keywords:  Social party, Security Biometric, Face recognition, Fiducial Points, 

Correlation 
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facial database, calculate the distance between these points, then compare the 

correlation between the given facial image and the stored prototypes in order to 

determine the similarities in the images for the purpose of identifying and 

authenticating the individual. 

Second, the study showcase the adopting of facial image detection techniques 

called principal component analysis (PCA) or Eigen faces technique at the 

preprocessing stage of the facial authentication process before adopting the 

present Fiducial Point Distance Correlation Nearest Neighbor (FPD-CNN) 

technique for authentic purpose. 

Third, the work also showcases the construction of a specific Biometric face 

recognition, Authentication and party security system using an in-house 

developed web application with python and PHP programming language at the 

front and  MYSQL database management system at the back end, experimented 

with XAMP/Apache HTTP serve as hosting server. The system uses a multi layers 

architectural technique with data capturing and invitation layer responsible for 

capturing the biometric data of the potential party guest and send invitation letter 

to them on-line and in real time. The image pre-processing layer adopt the 

PCA/Eigen faces technique for decomposition and image detection. The entrance 

face recognition/identification layer performs face mining task at the party entry 

stage to authenticate a potential guest through their biometric information, it 

capture their biometric data at the entrance, compare with the stored prototypes 

in the database in order to  determine the eligibility of the guest to the party 

before allow entrance to the party while the party security monitory layer, 

performs the re-identification of the participant while the party goes on, by 

extractive information from the recording video cameras within the hall of the 

events. These are done in order to ensure the security of all guests in the party and 

for easy identification of intruders at any time. 

Finally, the present FPD-CNN face mining algorithm for the social party security 

system is presented, then the performance evaluation of the present system was 

done in order to justify the rationale behind the study. The results of the 

conducted experiment show that the present system is capable of performing 

continuous re-identification of guest online and in real time basis with high degree 

of accuracy of about 70% with low run-time and low computation complicity. The 

new system will be implemented on-line, real time, and when this is done it will be 
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of immense benefits to both the party organizers the guest to the party, the 

security agents and the society at large.            

 

Review of Related works  

This section presents a brief review of related work pertinent to this study and it 

will be organized according to the following sections. 

 

Overview of related security authentication system  

In recent time, a large number of security camera are being deployed in public 

places such as offices, airport, motor pack, markets, railway stations, university 

campuses etc., for the purpose of monitoring criminal activities in the society, 

these are done through manual monitoring by law enforcement agents for 

forensic purposes, however, human monitoring of such huge amount of video is 

tasking, erroneous, costly and time consuming. Belhumeur, ,Hespanha. and 

Kriegman,(1997), as a result of these researchers in the field of machine vision 

have come up with different measures to automatically monitor these through the 

use of computers(Belhumeur et.al. 1997, Zhang, Zhang, Huang and  Tian, 2005, 

Chellappa, Wilson and Sorihey, 1995, Yang, Kriegman and Ahuja,2002), Many 

automated security measures have also been put in place, such technique includes 

biometric security system which automatically recognizes individual through their 

unique physiological attributes such as finger print, faces, iris, voices, gaits, 

signature, and hand writing. (Chellappa, Wilson and Sorihey, 1995, Yang, Kriegman 

and Ahuja,2002), Many of these techniques have proved to be effective in 

reducing crimes in the society, however, more still need to be done in order to 

have a perfect and crime free society. 

Review of Related face- recognition Algorithm 

Identifying known faces is an easy task for human being, even a week old baby can 

easily identify faces around him especially that of his primary care givers. However, 

identification of faces becomes tasking when users have to deal with large number 

of unknown feces Marqu´es (2010), Ben Jemaa and  Khanfir(2009), therefore, to 

overcome these human limitation, compute systems with high computational 

speed and large memory must be applied. Ben Jemaa and  Khanfir(2009), to this 

effect several algorithm has been developed by various scholars in the field of 

computer vision. Wiskott, Fellous, Kruger and  Malsburg(1999). Some of the 

approaches is to define a face as set of geometric parameters and later user those 
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parameters for face recognition. Marqu´es (2010), Ben Jemaa and  Khanfir(2009), 

other approaches includes template matching. Awangsri, Patanavijit and 

Jitapunkul (2004), Artificial neural networks. Hsu, Mottaleb and Jain (2002), 

hidden Markov model Ben Jemaa and  Khanfir(2009), Gabor wavelet associative 

memory. Belhumeur et.al. (1997), Lui and  Wechsler (2003), Lee, (1996).  Some of 

these methods shows high level of efficiency and  certain degree of accuracy on 

their date set, however none of the methods has been proved to be 100% perfect, 

therefore face recognition remains an unsolved problem and a demanded 

technology for machine visions researchers, Marqu´es (2010) , hence, the need for 

this research work. 

Overview of Related Image Pre-processing Techniques  

Facial image preprocessing is a very important stage to start the face recognition 

process, it is necessary to localize face image in order to identify a person, the first 

step in this direction is removal of noise from the image, then feature detection, 

few of the methods adopted for noise removal includes bacterial foraging 

optimization algorithm (BFOA),Gabon Algorithm, Wrener filter algorithm and so 

on. Lui and  Wechsler (2003), Belhumeur et.al. (1997), The present work adopts 

the Gabon algorithm for noise removal and the PCA/Eigen faces for image 

decomposition and detection Belhumeur et.al. 1997. This produces a set of gray 

scale images used for the purpose of this work. 

 

Methodology 

This section describe the series of processes and methods involved in the 

realization of the Biometric face recognition based social party admission and 

security system and present the application of the propose method for analyzing 

the potential party guest’s database. It involves the methods technique and 

principle applied when building the system.  

 

Experimental Design 

The design and implementation of the present system is based on a multi layers 

architectural design technique with data capturing and invitation layer responsible 

for capturing the biometric data of the potential party guest and send invitation 

letter to them on-line and in real time basis. The image pre-processing layer adopt 

the PCA/Eigen faces technique for image decomposition and detection.  The entry 

face recognition/identification stage performs face mining task at the party entry 
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stage to authenticate a potential guest through their biometric information, it 

captures their biometric information at the entrance, compare it with the stored 

prototypes in the data base using the propose (FPD-CNN) algorithm, in order to 

determine the eligibility of the participant before allowing entrance to the party, 

while the party security monitoring layer, performs re-identification of the 

participant while the party goes on, by extracting information from the recording 

video cameras within the hall of the events.   The overall architecture of the entire 

system is shown in Fig. 1. 

 
Figure 1: Overall architecture of the present Biometric face recognition based 

social party admission and security system 

Facial Image Data Acquisition 
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There are two possible ways to acquire image for the purpose of biometric face 

recognition and these are: 1. By creating your own dataset or 2. By using the public 

available face database. For the purpose of this experiment, images are acquired 

using mobile devices, since most of them are equipped with on board device 

camera with both routines and driver to access them, so they are used to acquire 

and store the images in an image database. The database contains 10 distinct 

subjects with 10 different images each, in different pose, this is made up of about 

100 grayscale images. For each subject we randomly select 7 images as training set 

and 3 images as testing set.  

 

Image Pre-Processing 

1. After image acquisition stage, given a facial image, the first step is to 
localize the image through feature extraction, Shantaiya(2011), Bedagkar-
Gala, Shah(2014),   the system finds the most appropriate representation 
of the face image using PCA/Eugen faces technique by locating the point of 
interest such as eye, mouth, nose, and ears. Then the image is 
characterized by obtaining the geometric distance between the extracted 
points such as the length of the eye (P1P2), the width of the nose (P3P4), the 
height of the nose (P5P6) etc. The Fiducial point is the mean of the length 
of the identified point of interest, for instance the Fiducial point for P1 and 

P2 = 
𝑃2−𝑃1

2
, where P1 and P2 are the reference point of a specific point of 

interest such as an eye, nose, ear etc., after localization of the said image. 
Figure 2 shows the face features and their reference points. 

 
     Figure 2: The face features and their reference points 
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The Proposed Fiducial Point Distance Correlation Nearest Neighbor (FPD –CNN) 

Model. 

The Fiducial point as earlier discussed is the mean of the length of the identified 

point of interest, for instance in figure 2.  If  P1 and P2 are the right eye reference 

points, the Fiducial point. 

F1 = 
𝑃2−𝑃1

2
 in Pixels,  …….. Equation 1. The same thing applicable to the other point 

of interests. The Fiducial point distance between two point of interest e.g the 

distance between the right eye and the left eye can be expressed as . FD1,D2 = F2-F1   

…….. Equation 2 

The Fiducial point model computes all the fiducial points distances between all the 

point of interest in a given image, stores the results in the image database. When 

a new quarry image is given, it performs template machine on the sample image 

and the gallery image using correlation coefficient technique, the image with the 

closest correlation coefficient to the quarry image is selected and presented as the 

identical/recognized image. 

 

The Working of the FPD – NN model 

In FPD-CNN, the fiducial point distance is used to measure the distance between a 

quarry image and training/gallery images, if the fiducial distances are similar, the 

closest/nearest gallery image to the quarry image is used to predict the largest 

value of the quarry image. 

In our experiment, suppose our training image database is restricted to an image 

described with reference points P1, P2, P3, P4, P5, P6, P7, P8…………..Pn, Pn – 1 from 

the given facial point of interest, such as the eye, ear, nose, mouth etc. The fiducial 

point between the two reference point of a given point of interest eg the eye, can 

be expressed as F1 = 
𝑃2−𝑃1

2
 as in equation 1 

The Fiducial distance between two facial point of interest such as the left eye and 

the right eye, or between the nose and the mouth can be express as in equation 

2. Ie. . FD1,D2 = F2-F1    

In FPD-CNN, we compute the correlation coefficient of the training image and the 

test image using the person correlation coefficient (r), as express in equation 3. 

   𝑟 =  
∑ (xi − x)̅(yi − y)̅ 

𝑛

𝑖=1

√∑ (xi − x)̅ 2𝑛
𝑖=1   √∑ (yi −y ̅) 2𝑛

𝑖=1

.  Equation …..3 
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Where x is the fiducial distances of the test image, and y is the fiducial distances 

of the training image. 

This will be done between the test image and all the training images in the image 

database, the correlation (r) will be recorded, then sorted in descending order. 

The closest image is determined by the nearest correlation coefficient (r) to the 

test image the FPD-CNN assign to the test image the highest correlation 

coefficient (r) of its closest training image. 

 

Algorithm for the propose Biometric-Face recognition based Social Party 

admission and Security system. 

Algorithm Listening 1: Algorithm for the propose Biometric-Face recognition 

based Social Party admission and Security system. 

Function 

Let X be the input facial image( Xi1, Xi2, Xi3, ……………….Xin)  

1. Begin 

2. Accept X of unknown classification (that is given a new facial image) 

3. Let K=1≤K ≤ n 

4. Let I =1 

5. Do until (Closest correlation found) 

6. Retrieve available image(Y) from the image gallery/Database 

7. Identify the point of interest ( PYi1, PYi2, PYi3, ….PYin), ( PX1, PX2, PX3, 

……PXn) 

8. Do until i=n 

9. Identify the reference points (P1,P2,P3 , ……..Pn) from each point of interest 

10. Compute the Fiducial point by finding the differences between each 

reference points of the identified point of interest i.e  𝐹𝑖𝑥 =
𝑃2−𝑃1

2
 

11. Compute the distance between each point of interest 𝐹𝐷𝑖𝑗 = (𝐹𝑖𝑗 − 1) −

𝐹𝑖𝑗 

12. Compute the correlation coefficient (r) of X and Yi, 

13. Let Yi be a member of K-Closest image to X 

14. If  (Yi is closer to X than any previous image then 

15. Swap Yi for the previous closest image ie. Add Yi to the top of member of 

K-Closest image. 

16. End If 

17. Increase i by 1 
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18. End do 

19. Determine the majority class in the member of the K-closest image  

20. Classify Yi in the class of the closest correlation (r) found 

21. Produce classification results 

22. End Function 

 

System implementation Evaluation and Analysis of Result  

In this section, the new system was implemented the performance of the present 

system was evaluated using the results of the conducted experiment. This section 

also presents the analysis of the results in order to evaluate the quality of our FP-

CNN based biometric face recognition system. 

 

System implementation  

 In this work a Biometric face recognition application was developed to implement 

the FPD-CNN algorithm using Python and PhP programming language. At the front 

end and MySQL DBMS at the backend experimented with XAMP /Apache HTTP 

service as hosting saver figure 3 shows sample interface from   the biometric face 

recognition application.     

 

 
Figure3: The sample interface from the Biometric face Recognition Application. 

 

The Train button allows you to capture personal data and the facial image of the 

potential guest to the party through the attached Web-cam and  store the 

acquired image into the database, when a test image is given or captured, the 

Authenticate option in the Admission window will perform authentic on the given 

image using  the FPD-CNN algorithm grant or deny access to the party based on 

the result of the authentication. 
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System Evaluation and Analysis of Result  

In order to demonstrate the superiority and capability of this system, the images 

data in the created image database was used, this is made up of 100 grayscale 

images of ten distinct subjects, each with 10 different images. We selected 

7images at random as training set and 3 images as test set. These images are pre-

processed using the PCA/Eigen faces algorithm before applying the present FPD-

CNN algorithm for image classification and authentication. 

In order to evaluate the performance of the present system the F-measure 

evaluation technique was adopted (Adenyi et.al, 2018) F-Measure is the harmonic 

average of “precision and recall” which is defined as: 

𝐹1 
2 𝑥 ( 𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 ∗  𝑅𝑒𝑐𝑎𝑙𝑙)

𝑝𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 + 𝑅𝑒𝑐𝑎𝑙𝑙
 

 When precision (p)  
𝑡𝑝

𝑡𝑝+𝑓𝑝
  𝑅𝑒𝑐𝑎𝑙𝑙 (𝑅) =  

𝑡𝑝

𝑡𝑝+𝑓𝑛
 

 tp (True positive) = Actually positive and identified positive 

 fp (False positive) = Actually negative but identified as positive 

 fn(False negative) = Actually positive but identified negative 

 tn(True negative)=   Actually negative and identified as negative.      

 Since recall and precision are weighted it is referred to as F1 – measure  

  

Figure 4 shows the F1 measures from outer experimental result using our facial 

image  datasets  

 
Figure 4 The F1 – measure of our FPD-CNN model  
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Figure 5: Run-time in second of our FDP-CNN model 

 

Discussion  

Our experimental result shows an excellent performance of the present Biometric 

face recognition based social party admission authentication and security system 

powered by FPD-CNN model. The result shows a very high degree of accuracy as 

shown in figure 4, The F1 – measure increased rapidly to a very high level up to a 

peak point between 1 -20 sample authentication after which it goes down slightly, 

then maintain about 70% F1-measure at longer length as shown in figure 4. 

Furthermore, we substantiate the good performance of our model, we recorded 
the   run-time of our model at different length of identification in order to 
determine execution speed, it was established that the run-time of the FPD–CNN 
algorithm was stable initially at lower length of authenticate, then increase a little 
at length above 20, later because stable as the length of identification increases as 
shown in figure 5. The new algorithm shows capability to run at a faster rate at any 
length of authentication. Therefore, the present system is capable of producing 
an accurate, efficient faster facial authentication for Social parties guest online, 
real time consistently. 
 

Summary of Findings  

In this work, we developed a novel face recognition algorithm using fiducial point 

distance correlation to authenticate social party guest in order to secure 
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permission to the party and for continuous security of the party during the period. 

To this effect an in house application was developed to implement the new 

algorithm, the performance of the developed model was done using F1-measure 

techniques, so also the speed and accuracy of the model was tested using our 

experimented database the result of the experiment shows an excellent 

performance of our  system with  high degree of accuracy of about 70% with low 

computation complexity at  high speed.           

 

Conclusion and Recommendation 

This work focus on the development of a novel machine learning algorithm called 

FPD-CNN for Biometric face recognition in admitting guest to social parties and 

continuous security of the party through the period  of the event. The result show 

that the application of the present model is capable of performing continuous re-

identification of the social party’s guest with high degree of accSuracy, high speed 

and low computational complexity. 

We are of the opinion that this work could be taken much further by comparing 

the results of our experiment with other method in order to determine the most 

efficient method of handling a problem of this nature in the future.    
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