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Security is very important everywhere, including in the campus 

environment. To provide security and comfort for those who park 

their vehicles, a parking application is needed that can provide 

vehicle security while undergoing academic activities on campus. QR 

code (Quick Response Code) is a technology for converting written 

data into a two-dimensional code, which is printed on a more 
compact medium capable of storing various types of data. The most 

common individual part used to identify a person is a face because it 

has the unique characteristics of everyone. Histogram of Oriented 

Gradient (HOG) is a feature extraction used for face identification 

based on the histogram of gradient orientation and gradient 

magnitude. This application is implemented using the Dlib library for 

facial recognition. The implementation of this method is expected to 

improve parking security and provide a record of parked vehicles. 

The results of testing the implementation of facial recognition 

methods into android applications show very satisfactory results. 

With the results of testing the QR code scanning accuracy of 100% 

and an accuracy of 90% for a 7% damage rate and an accuracy of 

85% for a 15% damage rate, and the results of facial recognition 

testing of 90% on face photos wearing helmets and an accuracy of 

92% on a photo of the face without a helmet. The test results 

comparing the old and new systems show that there is an increase in 

efficiency of 32%. 
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1. INTRODUCTION  

Technological developments that continue to grow over time have influenced civilizations 

that allow many jobs to be completed quickly and efficiently. Along with the development of 

technology today, many companies are interested in using technology to increase their 
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effectiveness in doing work. One of them is a university in terms of parking. One of the problems 

that often occur in universities is the parking system. 

Parking is a condition of a stationary or immobile vehicle that is temporary because it is 

abandoned by the driver [1]. Without a good parking system, it can cause various problems. 

Common problems with the parking system are related to security issues and long queue waiting 

times when exiting the parking loT [2]. As is the case with the parking system in buildings C and D 

of the Institut Teknologi Sumatera, which currently uses a manual checking system by showing a 

Vehicle Registration Certificate (STNK), as well as the absence of recording of incoming and 

outgoing vehicles, which makes it difficult to monitor parked vehicles. Of course, this can cause 

loss problems and complicate the checking process when the driver forgets or does not bring the 

vehicle registration certificate. 

For that, we need an application that can overcome these problems [3][4]. It takes an 

android application that can record vehicle data and facilitate the process of checking the vehicle 

when the driver is about to get out of the parking lot. So, the researchers have the idea to design 

and build an android application by utilizing Quick Response (QR) Code technology for the vehicle 

checking process and Face Recognition (Face Recognition) to identify the driver through his face. 

The selection of the QR code and the use of the android application in this study were to solve 

problems at a low cost. QR code is a technique for converting written data into codes in the 2-

dimensional form that are printed into a more concise medium [5]. QR codes can store all types of 

data, such as numeric, alphanumeric, and binary data. By using a QR code, the inspection process 

time when leaving the parking lot becomes more efficient [6]. The QR code with an error 

correction rate of up to 30% (High) has a physical damage tolerance of about 10% [7]. Face 

Recognition (face recognition) is an identification technique in biometric technology to identify a 

person through his face as the main parameter [8]. In general, the face recognition process has two 

stages. The first stage is face detection, which is the stage in searching for human faces to ensure 

the presence of a detected face. The second stage is face recognition, namely the face identification 

stage by comparing the results of the extraction of detected facial features with faces that have been 

stored in the database. 

This research is a development of Arief Budiman and Joko Triono's research which 

developed an Android-based QR code scanning parking application used by parking attendants 

which refer to security because the entire process of entering and leaving the vehicle will be 

scanned with a QR code [9]. Adlan et al  [10], in their research, developed a parking application 

using a QR code with a validation or scanning process carried out twice when entering or leaving 

the parking lot. Scanning is carried out on the QR code located on the student card or employee 

card for driver identification and the QR code affixed to the vehicle for vehicle identification, then 

both data are stored in the database. When the driver exits the parking lot, a check of the suitability 

of the driver and vehicle data will be carried out. The time required for the process of scanning two 

QR codes (driver and vehicle) is 10 seconds. Subsequent research by Saeful Bahri and Heri 

Kusindaryadi [11]. Their research aims to create an attendance system with face recognition using 

the Histogram of Oriented Gradient (HOG) method. The system will detect student faces using the 
HOG method by taking pictures through raspberries. The system will perform face matching on the 

database and send the facial recognition results to a PC/laptop. When the shooting process has a 
student's face that is not detected, the system will take pictures and match the face to the database 

again until the student's face is detected according to the registered face database. With the results 

of testing the system can run well when the minimum lighting level is 80 lux and the maximum 300 

lux and the distance of students from the raspberry camera is a maximum of 2 meters and the 

minimum distance is 10cm. The last research was conducted by Ilham et al [12], where in his 

research he made a prototype of a parking system using Face Recognition and ESP32 CAM, facial 

recognition was carried out using Amazon Web Service. The results of the study show the system 

can work effectively and an increase of 21%. 

Then in this study, the author combines QR code technology with face recognition for 

vehicle and driver identification using the Histogram of Oriented Gradient (HOG) method. The 

histogram of Oriented Gradient (HOG) method is a feature extraction that can be used to detect 
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faces by calculating the gradient orientation in a face image. Data is important for processing in 

this research [13][14], the data used is image data as many as 80 data. In its development, this 

research will use the help of the Dlib library to implement face recognition in the application to be 

developed. This application requires the user to register by filling in the required data first and 

pasting the generated QR code on the vehicle that has been obtained from the application, then 

when the user will enter the parking lot, he must scan the QR code provided. QR Code is one of the 

security methods used as credentials for users [15]. In its use, the data is stored in database firebase 

realtime database, Firebase Realtime Database is an online database as a data storage medium for 

applications that can be used to store application data in JSON form and can synchronize in real 

time to each connected client [16]. Then when going out of the parking lot, the officer or security 

guard will scan the QR code on the vehicle and then scan the driver's face, if the face is identified 

by the database, it is allowed to leave the parking lot. With this application, it is hoped that 

motorized vehicle users can easily park and provide control for parking security in the ITERA area 

[17]. 

 
 

2. RESEARCH METHOD  

2.1. Face Detection Stages 

Face detection is a process to detect human faces in computer technology by determining 

the position and size of the human face in a digital image. This technology can detect faces through 

facial characteristics and human facial characteristics by ignoring other objects such as the human 

body itself [18]. At this stage of detecting faces with Dlib, the shape predictor model of 5 face 

landmarks is provided and has been trained by Dlib. 

 
2.2. Steps of Feature Extraction with Histogram of Oriented Gradient (HOG) 

At the feature extraction stage, it is a process to determine the characteristics of an image 

that can distinguish faces from one another. In the feature extraction process with the Histogram of 

Oriented Gradient (HOG), the gradient and orientation of the gradient will be calculated and then 

converted into a histogram which will produce an image feature vector 16]. An example of a HOG 

extraction calculation is as follows, for example, a matrix A with dimensions of 8 x 8 which 

represents a face image. 

 
 

The next process is to calculate the horizontal and vertical gradients of the matrix using 

equation 1 for the horizontal gradient and equation 2 for the vertical gradient. 
𝑓𝑥(𝑎, 𝑏) = 𝐼(𝑎 + 1, 𝑏) − 𝐼(𝑎 − 1, 𝑏) (1) 

𝑓𝑦(𝑎, 𝑏) = 𝐼(𝑎, 𝑏 + 1) − 𝐼(𝑎, 𝑏 − 1) (2)  

 

An example calculation using pixel 51 at coordinates 1.1 is as follows:  

fx = 87 – 153 = -66 

fy = 148 – 122 = 26 

 

So that the results of the calculation of the horizontal gradient (fx) and vertical gradient 

(fy) are obtained as follows: 
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Then after obtaining the gradient, the next step is to calculate the magnitude (m) with 

equation 3 and the angle value (𝜃) with equation 4 as follows: 

 

m(a, b) = √(𝑎)2 + (𝑏)2  = √(−66) +  262  = 70,94      (3) 

θ = 𝑡𝑎𝑛−1 (
26

66
) = 21,50143         (4) 

 

So that the magnitude (m) and angle value (𝜃) are obtained from the calculation results 

which will be used to determine the direction of bin orientation can be seen in figure 1.  

 
Figure 1. The Magnitude and Angle Nilai Value 

  

The results of the bin orientation that has been determined from the magnitude (m) and 

the angle value (𝜃) are as follows: 

 



        IT Jou Res and Dev, Vol.7, No.1, August 2022 : 94 - 110 

Analysis of Combination of Parking System with Face Recognition and QR Code using Histogram of 

Oriented Gradient Method, Ilham 

98 

From the results of the bin orientation, the histogram normalization will then be carried 

out using equation 5 

𝑉𝑖  =
𝑣𝑖

√‖𝑣‖𝑖
2+ 𝜀2

        (5) 

𝑉𝑖  =
94,19336

√72150,51055
 =  

94,19336

268,6084707
=  0,350671593 

 

So that the vector results from normalization have been carried out as follows: 

 

V = [(0,350671593), (0,230426481), (0,232971813), (0,262582757), (0,162435414), 

(0,162481815), (0,532152045), (0,510945568), (0,321979385)] 

 

The vector histogram above can be used for classification by calculating the Euclidean 

distance of the 2 vectors generated by the target face and the driver's face during facial scanning. 

 

2.3. Face Recognition Classification Stages 

The step after feature extraction is faced recognition classification by calculating 

Euclidean Distance from the vector generated from feature extraction. At this stage, we will only 

compare 2 faces, namely the target face in the database and the driver's face which was taken 

during facial scanning. With the same classification of faces, if the resulting Euclidean Distance is 

less than 0.6 and if it is more than 0.6 then the faces are categorized as not the same. With the 

implementation of the application using the dlib face recognition resnet model v1 which has been 

trained and provided by Dlib [20]. The determination of the Euclidean distance of 0.6 here is based 

on the model used in the face recognition process. In the following, 3 examples of histogram 

vectors are given, with vector 1 as the face that will be used as the comparison face data. 

  

V1 = [(0,045418263), (0,032463761), (0,097873388), (0,38916587), (0,053491575), 

(0,012272767), (0,03528628), (0,209349295), (0,124678802)] 

V2 = [(0,350671593), (0,230426481), (0,232971813), (0,262582757), (0,162435414), 

(0,162481815), (0,532152045), (0,510945568), (0,321979385)] 

V3 = [(0,008509616), (0,015356646), (0,277300638), (0,545070513), (0,071915353), 

(0,006340938), (0,005221022), (0,04533381), (0,024951463)] 

 

By using equation 6, it can be seen that the Euclidean distance between vector 1 and 

vector 2 is as follows: 

𝑑(𝑝, 𝑞)  =  𝑑(𝑞, 𝑝)  =  √∑ (𝑞𝑖 − 𝑝𝑖)
2𝑛

𝑖=1      (6) 

𝑑(𝑣1, 𝑣2) =  √0,577838641 =  0,760156985 

 

By using equation 6, it can be seen that the Euclidean distance between vector 1 and vector 3 is as 

follows: 

𝑑(𝑣1, 𝑣3) =  √0,096280461 =  0,310290929 

 

From the results of the Euclidean distance calculations that have been carried out, it can 

be concluded that vector 3 is categorized the same as vector 1 because of the results of the 

Euclidean distance <0.6. While vector 2 is categorized as not the same or different because the 

results of the Euclidean distance are> 0.6. 
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2.4. Architectural Design 

The system architecture design is used to provide an overview of the application 

workflow. The following is a picture of the system architecture design that will be developed when 

the driver enters the parking lot: 

 
Figure 1. The architectural design of the parking lot entry system 

 

Figure 2 is a design when the driver enters the parking lot where the driver has installed 

the application on his smartphone. The driver inputs the vehicle number plate and then scans the 

QR code available in the parking lot, then the data will be sent and stored in the database. 

However, if the driver has not registered his vehicle, he can register the vehicle first or if the driver 

brings another person's vehicle, he can enter the vehicle number plate after scanning the QR code. 

The data sent and stored in the database includes the vehicle number plate as the main data and the 

identity of the driver. Figure 3 is the process flow when the driver enters the parking location: 

 
Figure 2. Flowchart of drivers entering the parking lot 

 

Figure 3 describes the process when a driver enters a parking location. The driver can 

scan the QR code found at the parking location and the vehicle number plate and driver's identity 

will be recorded in the database, if the vehicle used by the user is not his vehicle, the user can input 

the vehicle number plate before scanning the QR code. If the driver does not have a user 

application account, he can register the user first. The process flow when the driver registers a user 

can be seen in figure 4: 
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Figure 3. User registration flowchart 

 

Figure 4 describes the flow of the user registration process. Users can register themselves 

by selecting “Registration” on the login page. Then the user can fill in their identity such as name, 

NIM, study program, email, password, and upload user photos. In the process of uploading a user's 

photo, a face detection check will be carried out using the Histogram of Oriented Gradient (HOG) 

method whether the photo contains a detected face. If a face is detected in the photo, it can continue 

registration, but if it is not detected, the user must take a photo and re-upload the photo. After all, 

data has been filled in, it is continued by pressing the “Signup” button to process registration, and 

user data is stored in the database. After registering an account on the user application, drivers can 

register their vehicles independently. The following is a picture of the process flow when the driver 

registers his vehicle: 

 
Figure 5. Vehicle registration flowchart 
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Figure 5 describes the flow of vehicle registration. Users can register their vehicles through 

the vehicle page. If the user has registered his vehicle, the application will display the generated 

QR code and the user can download the QR code. If the user has not registered his vehicle, the 

application will lead to the vehicle registration page, where the user can fill in the number plate and 

vehicle name data. Then the application will check the vehicle number plate in the database, if it is 

not registered then the vehicle registration is successful and if the vehicle number plate is registered 

then the registration fails. Then the application will generate a QR code and display it on the 

application, and the user can download the QR code to be attached to the vehicle. The following is 

a drawing of the system architecture design that will be developed when the driver exits the parking 

lot: 

 
Figure 6. The architectural design of the parking lot driver system 

 

Figure 6 is the design when the driver exits the parking lot. The parking attendant will 

scan the QR code that has been affixed to the vehicle or if the driver has not pasted the QR code on 

the vehicle, the driver can show the QR code in the application, the QR code on the vehicle is a 

representation of the vehicle's license plate. After scanning the vehicle's QR code, the result of 

reading the QR code in the form of a vehicle number plate will be sent to the database and look for 

the appropriate data when the vehicle enters the parking lot, then the database sends photo data of 

the driver's face to the officer's smartphone. Then the parking attendant can scan the driver's face to 

check whether the driver is the one who brought the vehicle in. The application will display the 

results of the facial scan, the driver can be asked to leave if the identity of the driver is the same as 

when entering the parking lot and the exit data will be stored in the database. The flow of the 

process for motorists leaving the parking lot can be seen in figure 7: 
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Figure 7. Flowchart of drivers leaving the parking lot 

 

Figure 7 describes the process flow when the driver will leave the parking location. When 

leaving the parking location, the parking attendant will scan the QR code attached to the vehicle to 

check the vehicle. If the vehicle's QR code has not been affixed to the vehicle, the user can show 

the vehicle's QR code through the application. After the officer scans the vehicle's QR code, the 

application will immediately direct to the driver's face scan page to check whether the face of the 

driver is the same as the face that brought the vehicle into the database. If the identity of the driver 

is the same as when he entered the parking location, the parking attendant will invite the driver to 

leave the parking location. However, if the identity of the driver is not the same as when he entered 

the parking location, further checking is necessary, such as checking the vehicle registration 

certificate. 

 

3. RESULTS AND ANALYSIS (11 Pt) 

3.1. Implementation of Parking Lot Entry System Design 

The system workflow process when the driver has entered into a pre-designed parking 

space. This process is carried out by the driver using a user application. After the driver enters the 

parking lot, the driver can scan the parking QR code available at the parking location. However, 

before scanning the parking QR code, the driver must select the vehicle number plate, if the vehicle 

used does not belong to the driver, the driver can fill in the vehicle number plate in the column 

provided. The process of selecting or filling in vehicle number plates can be seen in Figure 8. 
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Figure 8. Choosing the number plate of 

the vehicle used 

Figure 9. Scan parking QR code 

 

The parking QR code scan is carried out after the driver selects or fills in the vehicle 

number plate used. Drivers can scan the parking QR code available at the parking location. After 

the driver scans the QR code, the driver data and the vehicle used will be stored in the Firebase 

Database and the data can be viewed through the parking history page in the user application. The 

parking QR code scanning process can be seen in Figure 9. 

  
Figure 10. Incorrectly scanned parking 

QR code 

Figure 11. The parking QR code scan was 

successful 
 

When the scanned QR code is not a parking QR code or another QR code, the application 

will give a notification that the QR code is incorrect as shown in Figure 10. While in Figure 11 
display when the driver successfully scans the parking QR code. 

 

3.2. Implementation of Parking Lot Exit System Design 

The process of scanning the vehicle when the driver leaves the parking lot is carried out by 

the parking attendant using the admin application with a pre-designed process flow. The officer can 

scan the vehicle's QR code that has been affixed to the vehicle, if the vehicle's QR code has not 

been affixed to the vehicle, the officer can ask the driver to show the vehicle's QR code through the 

user application. The vehicle scanning process can be seen in Figure 12. 
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Figure 12. Scanning vehicle QR code Figure 13. Driver's face scan 

 

The admin application will redirect to the face scan page when the QR code scan is 

successful as shown in Figure 13. The rider's face scan is done by pointing the smartphone at the 

rider's face to take a photo of the rider. After the photo-taking process, the application will process 

and compare the photo with the driver's photo contained in the database. The facial recognition 

process uses the Histogram of Oriented Gradient (HOG) method with the help of the Dlib library 

and the dlib face recognition resnet model v1 which was previously trained by Dlib. 

  
Figure 14. The face of the rider is 

recognized and according to the data 

entered 

Figure 15. The face of the rider is not 

recognized or does not match 

 

Figure 14 shows that the face of the driver is the same as the face of the driver who brought 

the vehicle in. When the driver's face being scanned is not the driver who brought in the vehicle, 

the application will not recognize the driver's face, and the officer can re-scan or return to the QR 

code scanning page by pressing the "cancel" button on the pop-up dialog that is displayed. The 

process of scanning the face is not recognized can be seen in Figure 15. 
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3.3. QR Code Scanning Accuracy Test 

This QR code scanning accuracy test is carried out to determine the level of accuracy of 

normal QR code scanning without any damage and the accuracy of QR code scanning with 

damage. Testing the QR code under normal conditions uses 20 vehicle QR code data and testing 

the level of damage using a QR code that has been damaged by covering part of the QR code as 

shown in Figure 16. 

 
Figure 16. Example of a QR code that has been damaged 

 

The QR code scanning process in this test was carried out several times to get maximum 

results. Testing the QR code that has been damaged is used to determine the ability of the error 

correction level of the QR code to damage that can still be read or scanned. The level of damage 

used in this test is 7%, 15%, 25%, and 30% according to the error correction level of the QR code. 

The results of testing the accuracy of QR code scanning with and without damage can be seen in 

Table 1 below. 

 

Table 1. The results of the QR code scanning accuracy test 

Testing True False Accuracy 

QR code without damage 20 0 100% 

7% damage 18 2 90% 

15% damage 17 3 85% 

25% damage 5 15 25% 

30% damage 2 18 10% 

 

To reduce the possible risk of damage to the QR Code, the motorcyclist must be affixed with a 

sticker of good quality and anti-rain. 

  

3.4. Facial Recognition Accuracy Test 

Testing the accuracy of face recognition applications using two types of photos, namely 

photos of human faces and photos using helmets. The data used consists of 50 photos of human 

faces with 50 different individuals and 30 photos of faces using a helmet with an open helmet. With 

each individual having 2 photos, the first photo is used as comparison data in the database, the 

second photo will be used as facial recognition through facial scanning with a smartphone camera. 

The second photo or photo taken by facial scanning through the camera will be compared with the 

first photo contained in the database. The face scanning test process can be seen in Figure 17 and 

Figure 18. 
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Figure 17. Face scan test Figure 18. The face scan test was 

successful 

  
Figure 19. Face scan test wearing a 

helmet 

Figure 20. Face scan test wearing a 

helmet is successful 

 

Figure 19 and Figure 20 are face scan tests wearing a helmet. The face recognition process 

is carried out on a smartphone using a face photo taken from the database according to the rider's 

data with a face photo taken through a face scan on the application. The app will compare the two 

photos and determine if they have the same face. In the face recognition testing process, this is 

done several times until the face is recognized by the application. The results of the facial 

recognition accuracy test can be seen in Table 2. 

 

Table 2. The results of the facial recognition accuracy test 

Test Result 

Photo of the 

face without 

a helmet 

Photo of a face 

wearing a 

helmet 

True 46 27 

False 4 3 

Total 50 30 

Accuracy 92% 90% 
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3.5. Discussion of QR code Scanning Accuracy Test Results 

Based on the QR code scanning accuracy test that has been carried out in the previous 

subsection, QR code scanning can read QR codes well. By calculating the accuracy using equation 

7. 

 

𝐴𝑐𝑐𝑢𝑟𝑎𝑡𝑖𝑜𝑛 =  
𝑐𝑜𝑟𝑟𝑒𝑐𝑡 𝑟𝑒𝑠𝑢𝑙𝑡

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑒𝑠𝑡𝑠
 ×  100% (7) 

The accuracy value is 100% for a normal QR code or without damage, and the accuracy of 

the QR code with a damage rate of 7% has an accuracy of 90% and a damage rate of 15% has an 

accuracy of 85%. However, the 25% and 30% damage levels have very low accuracy, namely 25% 

and 10%. From the results of the QR code scanning test with damage, it is known that the QR code 

can still be scanned and read properly when the QR code damage level is 15% and a QR code with 

damage above 15% has a very small possibility to be scanned and read properly. The small 

accuracy of scanning the QR code can be caused by the amount of damage received by the QR 

code, the greater the damage, the more data will be lost in the QR code. 

 

3.6. Time-related test 

Tests related to scanning and response times, by comparing the conditions of the manual and 

automatic parking systems. The test results can be seen in table 3. 

 

Table 3. Scan and response time test results 

 No. Entry Estimate Time Out Estimate Time 

Previous 

System (Manual 

Checking) 

1. Data 1 9 seconds Data 1 18 seconds 

2. Data 2 4 seconds Data 2 19 seconds 

3. Data 3 7 seconds Data 3 18 seconds 

4. Data 4 6 seconds Data 4 20 seconds 

5. Data 5 7 seconds Data 5 18 seconds 

6. Data 6 8 seconds Data 6 22 seconds 

7. Data 7 7 seconds Data 7 25 seconds 

8. Data 8 6 seconds Data 8 24 seconds 

9. Data 9 6 seconds Data 9 23 seconds 

10. Data 10 7 seconds Data 10 21 seconds 

11. Data 11 5 seconds Data 11 28 seconds 

12. Data 12 5 seconds Data 12 18 seconds 

13. Data 13 7 seconds Data 13 19 seconds 

14. Data 14 9 seconds Data 14 20 seconds 

15. Data 15 8 seconds Data 15 21 seconds 

Designed 

System 

1. Data 1 5 seconds Data 1 15 seconds 

2. Data 2 5 seconds Data 2 17 seconds 

3. Data 3 5 seconds Data 3 15 seconds 

4. Data 4 5 seconds Data 4 13 seconds 

5. Data 5 5 seconds Data 5 12 seconds 

6. Data 6 5 seconds Data 6 15 seconds 

7. Data 7 5 seconds Data 7 13 seconds 

8. Data 8 5 seconds Data 8 15 seconds 

9. Data 9 5 seconds Data 9 16 seconds 

10. Data 10 5 seconds Data 10 12 seconds 

11. Data 11 5 seconds Data 11 13 seconds 

12. Data 12 5 seconds Data 12 11 seconds 

13. Data 13 5 seconds Data 13 11 seconds 

14. Data 14 5 seconds Data 14 12 seconds 

15. Data 15 5 seconds Data 15 16 seconds 

 

Entry Time (previous method) =
9+4+7+6+7+8+7+6+6+7+5+5+7+9+8 

15
 = 

 101 

15
 = 6.73 seconds 
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Entry Time (proposed method) =
5+5+5+5+5+5+5+5+5+5+5+5+5+5+5 

15
 = 

 75 

15
 = 5 seconds 

Out Time (previous method) =
18+19+18+20+18+22+25+24+23+21+28+18+19+20+21

15
 = 

 314

15
 = 20.93 

seconds 

Out Time (proposed method) =
15+17+15+13+12+15+13+15+16+12+13+11+11+12+16 

15
 = 

 206 

15
 = 13.73 

seconds 

Total Time Difference Between old and new system = (20.93 + 6.73) – 

(5+13.73) = 27.66 – 18.73 = 8.93 

effectiveness = 8.93 / 27.66 

  = 0.32 * 100% 

  = 32 % 

The test results show that there is an increase in efficiency of 32%. 

 

3.7. Discussion of the results of the facial recognition accuracy test 

Based on the facial recognition accuracy test that has been carried out in the previous 

subsection, the application can recognize the rider's face quite well. By calculating the accuracy 

using equation 7. The test accuracy value is 90% for face photos wearing helmets with 30 facial 

photo data and an accuracy of 92% for photos of faces not wearing helmets with data as many as 

50 photos of faces. From the results of the accuracy test that has been carried out, facial recognition 

can still recognize the rider's face well as long as the rider's face is not blocked by the helmet glass. 

The failure of facial recognition in testing wearing a helmet or without wearing a helmet is 

generally experienced by photos of faces wearing glasses, especially dark-colored glasses. It is 

evident from the test on photos that wear transparent glasses, they can still be recognized well, 

while some photos that wear dark glasses fail to be recognized by the application. From this 

analysis, the failure to recognize the target's face can be caused by the presence of objects or 

accessories such as dark-colored glasses that block the face such as the eyes, as well as the small 

resolution of the photo used so that it can affect the results of the gradient calculation obtained 

using this Histogram of Oriented Gradient. 

 

4. CONCLUSION  

Based on the research and testing that has been done on the QR code parking application and 

face recognition using the Histogram of Oriented Gradient (HOG) method, the following 

conclusions can be drawn: 

1. This study succeeded in making a parking application using a QR code as vehicle and 

parking identification that can be implemented and run well in the scanning process and 

generate QR codes. With the results of the QR code scanning test accuracy of 100% and the 

QR code can still be scanned and read properly at a damage rate of 7% with an accuracy of 

90% and a damage rate of 15% with an accuracy of 85%. 

2. Face recognition was successfully implemented using the Histogram of Oriented Gradient 

method with the help of the Dlib library. The facial recognition process can run well even 

though the rider wears a helmet with the condition that the helmet glass must be open, the 

facial recognition accuracy test gets 90% accuracy for face photos wearing a helmet and 

92% accuracy for face photos without wearing a helmet. 

3. Efficiency testing showed an increase of 32% from the old system. 
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