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DOIL: Abstract: This research is entitled Analysis of Face Detection With Accessories On
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detection with accessories on the head using the haar cascade algorithm in several
facial conditions such as facial angles and in several lighting conditions in the
detection process. This study aims to analyze the accuracy of the haar cascade
algorithm in detecting faces with accessories on the head, whether haar cascade can
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still detect faces even though there are accessories around the face that block, and 20

BY facial data sets were taken with a real-time laptop camera. The facial data obtained
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in detecting faces even though they were blocked by accessories. The testing
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methods applied are precision, recall and accuracy for calculating the results
obtained. The results of the study obtained a precision of 100%, recall 90% and
accuracy of 90%.
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Introduction

The Haar Cascade Classifier algorithm is used for the process of detecting faces or
objects in the form of digital images, this algorithm displays a mathematical function in the
form of a box by displaying the RGB value at each pixel, after that Viola-Jones developed
this algorithm, where each box is processed and produces several values in the form of dark
and light areas, and these values will be used as the basis for image processing so that it is
known as the Haar-Like Feature (Mantara et al, 2022) . The Haar Cascade algorithm is a
popular approach to detect objects in images, which can be applied in various fields such as
face recognition, object recognition, and others. In this thesis, it is possible to discuss how
the Haar Cascade technique is used to identify faces in images, as well as the analysis of the
performance and detection accuracy achieved by the method. The main objective is to
analyze the effectiveness and reliability of this face detection method in the context of image
processing.

In today's era where technology is increasingly integrating itself into everyday life,
image processing has become one of the fields that has received great attention. One
important aspect of image processing is face detection, which has various important
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applications in various functions such as security, facial recognition, and human-machine
interaction. Face detection is also often known as facial identification, is a computer vision-
based Al technology used to find and recognize human faces in images, digital videos and
even using a device's real-time camera.

In computer science there is a science of artificial intelligence systems where this
system applies intelligence like humans. With artificial intelligence, computers will be
trained with a lot of data that aims to recognize an object. By detecting facial objects, security
systems such as object verification can be created. Face detection methods have experienced
significant developments in recent years. There are many algorithms that can be used so
that computers can be trained to recognize an object, one of which is the haar cascade
classifier algorithm. This haar cascade classifier algorithm is a method developed by viola and
jones in 2001 (Nugroho, 2024) .

Methodology

This study aims to conduct an in-depth analysis of the use of Haar Cascade in face
detection with head accessories in image processing. Researchers will explore the basic
principles of the Haar Cascade algorithm and apply and test its performance in various
accessory scenarios. Researchers will analyze the strengths and weaknesses of this
approach, as well as explore possible improvements for the future. Through this study, it is
hoped that a better understanding will be obtained on how Haar Cascade can be optimized
for better face detection with accessories.

Problem Analysis and Program Design

Research Based on the title of the research , the Malsallalh taken, this research focuses
on the main Malsallalh, namely analyzing the accuracy and accuracy of face detection with
accessories on the head using the Haar cascade algorithm.

Therefore, research that has been conducted shows that using the Haar Cascade
method and the open cv Python library has a high level of accuracy and accuracy in detecting
taces with several accessories around the face.

Identification of problems
Based on the problems that arise, this research focuses on a problem, namely
analyzing the results of the accuracy and accuracy of face detection using accessories around
the face on human facial objects using the Haar Cascade algorithm and the Open CV library.
Python, can the Haar Cascade algorithm still detect faces with accessories around the
face accurately and precisely.

Program Design

At this stage it will be designed and tested using a real-time laptop camera to capture
the face that will be detected later, the facial data that will be taken is 20 facial data sets in
real time and the data will be taken in several places later and will be tested directly using
the haar cascade algorithm and with the open cv library and the python programming
language which will be tested completely on Visual Studio Code (VS Code) software and after
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this testing stage the data that has been obtained will be collected for further processing and
analysis.

Facial data testing

At the beginning of this data collection, the researcher began to take or collect data
in the form of faces with several accessories around the face totaling 20 different facial
objects, with different facial positions and conditions of observation that will be adjusted to
the location of the facial data collection.

Results and Discussion

After the previous testing process, from 20 facial data sets that have been tested in
real time using a laptop camera and Visual Studio Code (VS Code) software, the results
obtained were that almost all of the 20 data were successfully detected well even though the
facial data objects used several kinds of accessories such as hats, glasses, headbands,
hoodies, helmets, skullcaps and from different facial angles, as well as in several places such
as campus areas, homes and boarding houses with varying lighting quality so as to obtain
the expected facial detection results with accessories using the haar cascade algorithm and the
python open cv library.

Discussion

The process of implementing research to detect faces with accessories around the face
with haar cascade and the open cv python library and using software that has been installed to
run the program with the python programming language, namely Visual Studio Code ( VS
Code) and using a computer/laptop device with HP elitebook 840 G1 laptop specifications and
an Intel Core i5 processor, §GB RAM and Windows 10.

The steps in this research are as follows:
The process of running a program on Visual Studio Code software

The first step taken by the researcher was to run the program using Visual Studio Code
software, Visual Studio Code is a very lightweight, yet powerful source code editor that runs
from the desktop. It comes with built-in support for JavaScript, TypeScript, and Node.js and
has a diverse array of extensions available for other languages, including C++, C #, Python,
and PHP. (Erika & Saputro, 2021) . to run the program using the python language and also
with the open Cu library to connect the haar cascade algorithm so that later it can detect faces
with the haar cascade.

Figure 1. Initial display image of VS code software
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Before running the program on Visual Studio Code Software

Place the prepared Python Open Cv library file into the folder that will be used to run
the face detection program with accessories on the face , so that later the face detection
program with Haar Cascade can be connected to the prepared Python program of course.

Figure 2. Image of the Open CV library display

Image processing process in python in visual studio code.

In the process of calling a face with Haar Cascade, using a command that is connected
to the Open CV Python library and from the Haar Cascade data set that already exists in the
Open CV library, it can be seen as below.

face cascade=cv2.CascadeClassifier('opencv4.x/data/haarcascades/haarcasca

de_frontalface_default.xml’)

After that, from the first step that has been carried out, the program will open the
camera that will be used for detection.

cap = cv2.VideoCapture(0)

Next, the program will read the frame from the camera that has been connected, as in
the program below.

ret, frame = cap.read()

And after that the frame will be converted to Grayscale and the face will be dedetected
with the Haar Cascade command that has been applied.

gray=cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)

U

faces = face_cascade.detectMultiScale(gray, scaleFactor=1.1, minNeighbors=5)

And then the program will display a box image and will circle the face that will be
detected later, this box image functions as the center of focus on the detected face as well as
the point of face detection with accessories on the face, such as the program below.
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for (x, y, w, h) in faces: cv2.rectangle(frame, (X, y), (x+w, y+h), (0, 255, 0), 2)

Then the face frame will be displayed in the box image that was displayed before as
per the command below.

cv2.imshow('Wajah', frame)

Above are the program steps in detecting faces with accessories on the face using haar
cascade and the python open cv library so as to obtain 20 facial data sets from real-time
detection results and screenshots from the device directly as shown in the image below.

Figure 3. Figure 20 facial datasets obtained
Face detection results with accessories around the face
The following table shows the results of face detection with accessories that were
obtained after the previous program process:

Table 1. Results of face detection with accessories

Test data Face Detection Result 1 Face detection results 2 Information

1.Png True Positive

2.Png True Positive
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Test data Face Detection Result 1 Face detection results 2 Information

3.Png True Positive
4.Png True Positive
5.Png True Positive
6.Png True Positive
7.Png True Positive
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Test data Face Detection Result 1 Face detection results 2 Information

False Negative

8.Png

9.Png True Positive
10.Png True Positive
11.Png True Positive
12.Png True Positive
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Test data Face Detection Result 1 Face detection results 2 Information

13.Png § True Positive
14.Png True Positive
15.Png True Positive
16.Png True Positive
17.Png True Positive
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Test data Face Detection Result 1 Face detection results 2 Information

18.Png | True Positive
19.Png True Positive
20.Png False Negative

In the table above, two images are shown from two different angles of view of the
results of testing 20 facial data sets with accessories. The results obtained from the tests
carried out on the Visual Studio Code software so that they get satisfactory facial detection
results, namely getting almost 20 facial data sets with accessories that can be detected well
and there are 2 data sets that are not detected due to the lighting being a little dark so that
it can interfere with the system in detecting faces and backlight factors or against the light
so that the system has difficulty in detecting faces with accessories. The meaning of the
description is "True Positive" meaning the results are detected (as expected) and False
Negative meaning the results are not detected. The results of facial detection that cannot be
found in the system are in data set 8 and data set 20 which are caused by factors of
insufficient lighting and backlight (against the light) so that the system has difficulty in
detecting the face

Conclusion

From the results of the facial data set analysis that has been done, it can be concluded
that from the research that has been mentioned, the author concludes that the analysis of
facial detection with accessories on the face uses haar cascade in image processing. This haar
cascade algorithm is still able to detect faces well, testing was carried out on visual studio
code software and with an HP elitebook 840 G1 laptop device and an Intel Core i5 processor
with 8GB RAM and a Windows 10 operating system and with a real-time camera device
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with a precision percentage of 100%, a recall of 90% and an accuracy of 90%. At the beginning
of this research, researchers have conducted testing with 20 different facial datasets with
accessories and in different places such as homes, campus areas and boarding houses. The
facial dataset was taken during the day, namely in the campus area and at night in the home
and boarding house area, with a distance of several cm from the real-time camera of the
computer/laptop device. And from 20 facial data sets with the tested accessories, 18 out of
20 data successfully detected faces even with accessories around the face and there were 2
facial datasets with accessories that were not detected due to insufficient lighting when
taking facial data and the presence of backlight or devices against the light so that the system
gets excessive reflection of light so that the system has difficulty in detecting faces with
accessories and there are also factors from the perspective of taking facial data sets that have
been done.
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