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In recent years, the number of automobiles in Indonesia has expanded. This
rise has a knock-on impact on street crime. On this problem based, a
preventative road safety prevention system is required. This research
contribution is to develop an efficient algorithm for detecting vehicle license
plates. This study's technique incorporates artificial intelligence technology
with character translation. Yolov3 and Yolov4 are the artificial intelligence
systems employed in this study. The detection of objects in the form of license
plates is the result of this approach. In artificial intelligence, object detection
results are utilized as input for image processing. The image processing
method is used to translate characters. Optical Character Recognition (OCR)
is used to decode the characters in the image precisely. The artificial
intelligence data training resulted in a 76.53% and 89.55% mean average
precision (mAP) level. Using OCR, the system is capable of character
translation. These results give an opportunity to develop more complex image-
processing applications.
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1. INTRODUCTION

The number of vehicles in the world has been increasing in recent years [1]-[3]. In comparison, Indonesia
has also experienced an increase in the number of motorcycle vehicles [4]. The increase in vehicles has both
positive and negative impacts. The positive impact of the increase is a macroeconomic improvement and
driving the automotive industry [5]. In addition, the rise in the number of motorized vehicles also results in
negative impacts such as the environment [6], security [7], and crime [8]. Negative impacts on the environment
can be the increased production of carbon exhaust gases by vehicles [9] and oil waste. Furthermore, the impact
of security and crime is the potential for street crime to increase due to the quantity of vehicles. Regarding
security, street crime can be vehicle snatching or theft of a vehicle.

Handling road crimes that have been carried out in Indonesia include the use of electronic ticketing
systems (e-Tilang), the use of CCTV cameras, and road patrols. The system used still experiences limitations
in centralized data and real-time monitoring. Thus, a more integrated, fast, and centralized security system is
needed. The vehicle safety system can be in the form of vehicle type vehicle detection and license plate reading.

Vehicle classification [10], [11], and detection systems [12] in recent years have been widely developed.
The classification system can be integrated easily using artificial intelligence. One of the applications of the
classification system in object detection includes garbage [13], [14], humans [15], animals [16], plants [17],
[18], signals [19], and vehicles [20]. Meanwhile, object detection or recognition is also developed in detecting
an object including cars, motorcycles, bicycles, and license plates [21]. License plate image detection is limited
to plate objects in vehicles. It still has the potential for development in translating characters into license plates.

The character translation system inside an object can be done using an image-processing concept
application. OCR or Optical Character Recognition, is one of the actual implementations of processing in
translating characters in imagery [22]. One of the implementations of using OCR in imagery includes data on
house numbers [23], digital textbooks [24], and license plates [25]. The translation of characters on plates in
previous studies has not been linked and integrated with artificial intelligence.

This study’s contribution is to integrate the plate detection system using two approaches: artificial
intelligence and image character translation. Later, this system can be used in real-time and directly connected
to a centralized database.

2. METHODS
This study's method includes steps of a methodical approach. The procedure begins with data collection,
artificial intelligence training, and image processing integration.

2.1 Dataset Collecting

This study's dataset was collected from Google Open Images. The collection contains 1800 vehicle
photos. The data was divided into 1500 photos for data training and 300 images for data validation. The pixel
size of the entire picture is resize to 608x608. Figure 1 is an example of an image dataset.

Figure 1. (a)-(c) Images example of Google Open Image

2.2 Artificial Intelligence

Artificial intelligence is a methodical and adaptable technique for modifying picture patterns. Deep
learning, an artificial intelligence algorithm, was applied in this investigation. Deep learning is a step of
artificial intelligence that use pictures as input. ResNet [26], DenseNet [27], RCNN [28], and Yolo [29] are
some of the deep learning algorithms. Yolo is used as the foundation of the image-processing technique in this
study. Yolo is one approach for detecting objects in images using the bounding box technique. Yolo went
through many developments, from Yolo V1 [29], Yolo V2 [30], Yolo V3 [31], and Yolo V4 [32]. The Yolo
approach used in this study will later compare the accuracy level of Yolo V3 and Yolo V4.
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2.3 Image Processing Approach

Several image processing techniques may be used to process digital images. Image processing techniques
are screening, enhancement, morphology, and image geometry. The image processing procedure is used in this
study to get character information from images. OCR, or Optical Character Recognition, can be used to
accommodate the process of translating or extracting text in picture processing. Figure 2 depicts the OCR-
based image processing procedure.

Character
Translation

»

Figure 2. OCR Process

3. RESULT AND DISCUSSION

This study's findings are split into two sections: testing systems with artificial intelligence and
incorporating OCR image processing. The number of items correctly spotted while testing artificial intelligence
systems results in accuracy. Regarding OCR results, it integrates with OCR using items discovered using
artificial intelligence.

3.1 Artificial Intelligence Results

The YoloV3 and YoloV4 algorithms are utilized in the artificial intelligence approach. This algorithm is
used to train vehicle datasets. Mean Average Precision (mAP) is a metric used to assess artificial intelligence
techniques. This assessment approach employs the correctness of reading items in the image to achieve an
accuracy value. The graph of the mAP findings for each Yolo algorithm is shown in Figure 3 and Figure 4.
Figure 3 shows the resulting precision configuration for the YoloV3 method. The mAP shows an increasing
trend from iteration 1000-6000. The mAP was elevated to yoloV3 at iteration 6000 with 76.53%. In line with
this, using the YoloV4 configuration shows the same tendency for results. However, mAP levels in YoloV4
have higher yields. The mAP results for YoloV4 can be seen in Figure 4.
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Figure 3. Yolo V3 Mean Average Precision

3.2 OCR Results

In this work, image processing was approached using OCR. The OCR approach employs bounding boxes
built by artificial intelligence-assisted object identification. The source picture for OCR is this bounding box.
During the program's execution, the characters enclosed within the bounding box can be translated using OCR.
The results of the character translation method can be seen in Figure 5 (a)-(h).
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Figure 4. Yolo V4 Mean Average Precision

(9) (h)
Figure 5. (a)-(b). images original; (c)-(d). bounding box detection; (e)-(f). digital images processing; (g)-(h).
integration algorithm results

4. CONCLUSIONS

This work effectively integrated artificial intelligence techniques in the form of Yolo and OCR digital
image processing. The top data training outcomes for artificial intelligence precision were 76.53% and 89.55%.
The optical character recognition technique, which serves as the foundation for digital image processing, may
also be used correctly to recognize characters in images. The most recent findings in this study, in the form of
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algorithm integration, can be further integrated into a more comprehensive system. In the future, this algorithm
can be applied to create a centrally integrated detection system.

ACKNOWLEDGEMENT

The authors express their sincere gratitude to the Electrical Engineering Study Program of Universitas

Ahmad Dahlan for their support in providing computer environment and automation laboratory access.

REFERENCES

[1]

(2]

(3]

(4]
5]

(6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

U. Chaudhary, A. Patel, A. Patel, and M. Soni, “Survey Paper on Automatic Vehicle Accident Detection and Rescue
System,” In Data Science and Intelligent Applications, pp. 319-324, 2021, https://doi.org/10.1007/978-981-15-4474-
3_35.

P. Wroblewski, W. Drozdz, W. Lewicki, and J. Dowejko, “Total Cost of Ownership and Its Potential Consequences
for the Development of the Hydrogen Fuel Cell Powered Vehicle Market in Poland,” Energies, vol. 14, no. 8, p.
2131, Apr. 2021, https://doi.org/10.3390/en14082131.

E. Abdul Kadir, S. Listia Rosa, A. Syukur, M. Othman, and H. Daud, “Forest fire spreading and carbon concentration
identification in tropical region Indonesia,” Alexandria Eng. J., vol. 61, no. 2, pp. 1551-1561, Feb. 2022,
https://doi.org/10.1016/j.aej.2021.06.064.

F. A. Arsy, “Demand Forecasting of Toyota Avanza Cars in Indonesia: Grey Systems Approach,” Int. J. Grey Syst.,
vol. 1, no. 1, pp. 3847, Jul. 2021, https://doi.org/10.52812/ijgs.24.

M. F. N. Maghfiroh, A. H. Pandyaswargo, and H. Onoda, “Current Readiness Status of Electric Vehicles in Indonesia:
Multistakeholder ~ Perceptions,”  Sustainability, wvol. 13, no. 23, p. 13177, Nov. 2021,
https://doi.org/10.3390/su132313177.

L. Peng, F. Liu, M. Zhou, M. Li, Q. Zhang, and D. L. Mauzerall, “Alternative-energy-vehicles deployment delivers
climate, air quality, and health co-benefits when coupled with decarbonizing power generation in China,” One Earth,
vol. 4, no. 8, pp. 1127-1140, Aug. 2021, https://doi.org/10.1016/j.oneear.2021.07.007.

M. Adhikari, A. Munusamy, A. Hazra, V. G. Menon, V. Anavangot, and D. Puthal, “Security in Edge-Centric
Intelligent Internet of Vehicles: Issues and Remedies,” IEEE Consumer Electronics Magazine, vol. 11, no. 6, pp. 24—
31, Nov. 2022, https://doi.org/10.1109/MCE.2021.3116415.

D. Collazos, E. Garcia, D. Mejia, D. Ortega, and S. Tobon, “Hot spots policing in a high-crime environment: an
experimental evaluation in Medellin,” Journal of Experimental Criminology, vol. 17, no. 3, pp. 473-506, Sep. 2021,
https://doi.org/10.1007/s11292-019-09390-1.

K. Lejda, A. Jaworski, M. Madziel, K. Balawender, A. Ustrzycki, and D. Savostin-Kosiak, “Assessment of Petrol
and Natural Gas Vehicle Carbon Oxides Emissions in the Laboratory and On-Road Tests,” Energies, vol. 14, no. 6,
p. 1631, Mar. 2021, https://doi.org/10.3390/en14061631.

D. K. Dewangan and S. P. Sahu, “RCNet: road classification convolutional neural networks for intelligent vehicle
system,” Intelligent Service Robotics, vol. 14, no. 2, pp. 199-214, Apr. 2021, https://doi.org/10.1007/s11370-020-
00343-6.

S. Srivastava, S. Narayan, and S. Mittal, “A survey of deep learning techniques for vehicle detection from UAV
images,” Journal of Systems Architecture, vol. 117, p. 102152, Aug. 2021,
https://doi.org/10.1016/j.sysarc.2021.102152.

A. Ammar, A. Koubaa, M. Ahmed, A. Saad, and B. Benjdira, “Vehicle Detection from Aerial Images Using Deep
Learning: A  Comparative  Study,”  Electronics, vol. 10, no. 7, p. 820, Mar. 2021,
https://doi.org/10.3390/electronics10070820.

H. I. K. Fathurrahman, A. Ma’arif, and L.-Y. Chin, “The Development of Real-Time Mobile Garbage Detection
Using Deep Learning,” Jurnal limiah Teknik Elektro Komputer dan Informatika (JITEKI), vol. 7, no. 3, p. 472, Jan.
2022, https://doi.org/10.26555/jiteki.v7i3.22295.

W.-L. Mao, W.-C. Chen, H. I. K. Fathurrahman, and Y.-H. Lin, “Deep learning networks for real-time regional
domestic waste detection,” Journal of Cleaner Production, vol. 344, p. 131096, Apr. 2022,
https://doi.org/10.1016/j.jclepro.2022.131096.

M. A. Khan, M. Mittal, L. M. Goyal, and S. Roy, “A deep survey on supervised learning based human detection and
activity classification methods,” Multimedia Tools and Applications, vol. 80, no. 18, pp. 2786727923, Jul. 2021,
https://doi.org/10.1007/s11042-021-10811-5.

A. Saxena, D. K. Gupta, and S. Singh, “An Animal Detection and Collision Avoidance System Using Deep
Learning,” InAdvances in Communication and Computational Technology, pp. 1069-1084, 2021,
https://doi.org/10.1007/978-981-15-5341-7_81.

J. Liu and X. Wang, “Plant diseases and pests detection based on deep learning: a review,” Plant Methods, vol. 17,
no. 1, p. 22, Dec. 2021, https://doi.org/10.1186/s13007-021-00722-9.

I. Ihsan, E. W. Hidayat, and A. Rahmatulloh, “Identification of Bacterial Leaf Blight and Brown Spot Disease In
Rice Plants With Image Processing Approach,” Jurnal llmiah Teknik Elektro Komputer dan Informatika (JITEKI),
vol. 5, no. 2, p. 59, Feb. 2020, https://doi.org/10.26555/jiteki.v5i2.14136.

W. L. Mao, H. I. K. Fathurrahman, Y. Lee, and T. W. Chang, “EEG dataset classification using CNN method,” in
Journal of physics: conference series, 2020, vol. 1456, no. 1, p. 12017, https://doi.org/10.1088/1742-
6596/1456/1/012017.

Character Translation on Plate Recognition with Intelligence Approaches (Haris Imam Karim Fathurrahman)


https://doi.org/10.1007/978-981-15-4474-3_35
https://doi.org/10.1007/978-981-15-4474-3_35
https://doi.org/10.3390/en14082131
https://doi.org/10.1016/j.aej.2021.06.064
https://doi.org/10.52812/ijgs.24
https://doi.org/10.3390/su132313177
https://doi.org/10.1016/j.oneear.2021.07.007
https://doi.org/10.1109/MCE.2021.3116415
https://doi.org/10.1007/s11292-019-09390-1
https://doi.org/10.3390/en14061631
https://doi.org/10.1007/s11370-020-00343-6
https://doi.org/10.1007/s11370-020-00343-6
https://doi.org/10.1016/j.sysarc.2021.102152
https://doi.org/10.3390/electronics10070820
https://doi.org/10.26555/jiteki.v7i3.22295
https://doi.org/10.1016/j.jclepro.2022.131096
https://doi.org/10.1007/s11042-021-10811-5
https://doi.org/10.1007/978-981-15-5341-7_81
https://doi.org/10.1186/s13007-021-00722-9
https://doi.org/10.26555/jiteki.v5i2.14136
https://doi.org/10.1088/1742-6596/1456/1/012017
https://doi.org/10.1088/1742-6596/1456/1/012017

110

Buletin llmiah Sarjana Teknik Elektro ISSN: 2685-9572

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]
[31]

[32]

A. Bouguettaya, H. Zarzour, A. Kechida, and A. M. Taberkit, “Vehicle Detection From UAV Imagery With Deep
Learning: A Review,” IEEE Trans. Neural Networks Learn. Syst., vol. 33, no. 11, pp. 6047-6067, Nov. 2022,
https://doi.org/10.1109/TNNLS.2021.3080276.

Q. Huang, Z. Cai, and T. Lan, “A Single Neural Network for Mixed Style License Plate Detection and Recognition,”
IEEE Access, vol. 9, pp. 21777-21785, 2021, https://doi.org/10.1109/ACCESS.2021.3055243.

R. Shashidhar, A. S. Manjunath, R. Santhosh Kumar, M. Roopa, and S. B. Puneeth, “Vehicle Number Plate Detection
and Recognition using YOLO- V3 and OCR Method,” in 2021 IEEE International Conference on Mobile Networks
and Wireless Communications (ICMNWC), Dec. 2021, pp. 1-5,
https://doi.org/10.1109/ICMNWC52512.2021.9688407.

A. Ranjan, V. N. J. Behera, and M. Reza, “OCR Using Computer Vision and Machine Learning,” In Machine
Learning Algorithms for Industrial Applications, 2021, pp. 83-105, https://doi.org/10.1007/978-3-030-50641-4 6.
R. Dey, R. C. Balabantaray, and S. Mohanty, “Sliding window based off-line handwritten text recognition using edit
distance,” Multimed. Tools Appl., vol. 81, no. 16, pp. 22761-22788, Jul. 2022, https://doi.org/10.1007/s11042-021-
10988-9.

S. Jain, R. Rathi, and R. K. Chaurasiya, “Indian Vehicle Number-Plate Recognition using Single Shot Detection and
OCR,” in 2021 IEEE India Council International Subsections Conference (INDISCON), Aug. 2021, pp. 1-5,
https://doi.org/10.1109/INDISCON53343.2021.9582216.

K. He, X. Zhang, S. Ren, and J. Sun, “Deep residual learning for image recognition,” in Proceedings of the IEEE
Computer Society Conference on Computer Vision and Pattern Recognition (CVPR), 2016, pp. 770-778,
https://doi.org/10.1109/CVPR.2016.90.

G. Huang, Z. Liu, L. Van Der Maaten, and K. Q. Weinberger, “Densely Connected Convolutional Networks, ” 2017
IEEE Conference on Computer Vision and Pattern Recognition (CVPR), 2017, pp. 2261-2269,
https://doi.org/10.1109/CVPR.2017.243.

R. Girshick, J. Donahue, T. Darrell, and J. Malik, “Rich Feature Hierarchies for Accurate Object Detection and
Semantic Segmentation,” 2014 IEEE Conference on Computer Vision and Pattern Recognition, 2014, pp. 580-587,
https://doi.org/10.1109/CVPR.2014.81.

J. Redmon, S. Divvala, R. Girshick, and A. Farhadi, “You Only Look Once: Unified, Real-Time Object Detection,”
2016 IEEE Conference on Computer Vision and Pattern Recognition (CVPR), 2016, pp. 779-788,
https://doi.org/10.1109/CVPR.2016.91.

J. Redmon and A. Farhadi, “YOLO9000: Better, Faster, Stronger,” 2017 IEEE Conference on Computer Vision and
Pattern Recognition (CVPR), 2017, pp. 6517-6525, https://doi.org/10.1109/CVPR.2017.690.

J. Redmon and A. Farhadi, “YOLOv3: An Incremental Improvement,” 2018,
https://doi.org/10.48550/arXiv.1804.02767.

A. Bochkovskiy, C.-Y. Wang, and H.-Y. M. Liao, “YOLOv4: Optimal Speed and Accuracy of Object Detection,”
2020, https://doi.org/10.48550/arXiv.2004.10934.

AUTHOR BIOGRAPHY

Haris Imam Karim Fathurrahman (Member, IAENG) received a B.Ed degree in
mechatronics engineering education from Yogyakarta State University in 2018, and an
M.Sc degree in electrical engineering from National Yunlin University of Science and
Technology Taiwan in 2020. He joined the Electrical Engineering Study Program, at
Ahmad Dahlan University, in 2021, where he is currently a lecturer. He has experience
in several industrial companies, including a startup company, between 2016-2021. His
research interest includes artificial intelligence, robotics, image processing,
mechatronics, and control automation

Li-Yi Chin has experience in several joint projects between universities and industries
in Taiwan. He is currently a master’s candidate in the electrical engineering department,
National Yunlin University of Science and Technology Taiwan. Email:
M10812064@yuntech.edu.tw

Buletin lImiah Sarjana Teknik Elektro, Vol. 4, No. 3, December 2022, pp. 105-110


https://doi.org/10.1109/TNNLS.2021.3080276
https://doi.org/10.1109/ACCESS.2021.3055243
https://doi.org/10.1109/ICMNWC52512.2021.9688407
https://doi.org/10.1007/978-3-030-50641-4_6
https://doi.org/10.1007/s11042-021-10988-9
https://doi.org/10.1007/s11042-021-10988-9
https://doi.org/10.1109/INDISCON53343.2021.9582216
https://doi.org/10.1109/CVPR.2016.90
https://doi.org/10.1109/CVPR.2017.243
https://doi.org/10.1109/CVPR.2014.81
https://doi.org/10.1109/CVPR.2016.91
https://doi.org/10.1109/CVPR.2017.690
https://doi.org/10.48550/arXiv.1804.02767
https://doi.org/10.48550/arXiv.2004.10934
M10812064@yuntech.edu.tw

