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Abstract— The application of The Automatic License Plate
Recognition (ALPR) to overcome the weakness of reading
vehicle license numbers manually is largely determined by the
choice of segmentation techniques in processing the detected
object image. This study shows a comparison of the
performance of two segmentation methods in detecting license
plate edges, namely Canny Edge and Otsu Thresholding. The
license plate image data is processed through several stages
before the license plate text is detected by the OCR and
Teserract Library methods. Data processing is done using
Rasberry Pi. The performance test of the two methods
compared was carried out on 30 samples of vehicles in three time
segments, namely morning, afternoon, and evening. From the
results of the experiments carried out, Canny Edge shows better
performance because it can detect 100% of edges compared to
Otsu Thresholding which is only able to detect 70% of edges of
the entire data. In general, the system built successfully detects
number plates with an average accuracy of 72%.

Keywords— Canny Edge, Otsu Thresholding, Vehicular
License Plate, Optical Character Recognition

1. INTRODUCTION

Manual recording of vehicular license plates in parking
areas has many weaknesses, such as writing errors, queue
times, driver inconvenience, and loss of the history of the
number and time of vehicles going in and out. Meanwhile,
the automatic recognition of vehicle plate numbers known as
The Automatic License Plate Recognition (ALPR) offers
many technology options, both from the aspect of reading
methods, image processing techniques and the algorithms
used[1].

Mostly, character recognition uses Optical Character
Recognition (OCR), a system that can read the original text
and convert it into digital data[2][3][4]. The use of OCR is
very wide, such as handwriting recognition for historical
documents [5], medical text for medical records[6], etc. The
data processing uses either Arduino Uno or Raspberry Pi[2].
While the interface that displays the results of machine
readings is web-based, desktop [4], or mobile[2][3][7]. The
character recognition techniques used in OCR also vary,
including template matching [8][9], neural network[10], and
use an existing library such as Tesseract as this research does.

The technique used in the image processing will
determine the success of the machine in recognizing
characters based on the number plate image generated by the
camera. Based on these needs, this article is intended to show
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the performance test results of two segmentation methods in
image processing, namely Canny Edge and Otsu
Thresholding. A good understanding of the advantages and
disadvantages of the two methods is expected to make a
practical contribution to the selection of image processing
techniques for vehicle plate number detection cases and other
similar needs.

II. RESEARCH METHOD

This study aims to detect the vehicular license plate
character automatically using a Raspberry Pi. The
identification method used is OCR with Tesseract Library.
This work is the initial stage of the smart parking design,
which connects the detected license plates with a database for
calculating parking costs and perhaps other future uses.

The object of this research is the license plate image data
captured by the raspberry camera and then continued with
image processing. The number of license plates tested is 30
plates.
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Fig 1. Sample of License Plate Image
The image is captured by the camera after initializing the
camera object at a resolution (640, 480) and a frame rate of
30 fps. The distance between the camera and the license plate
is 60-160 cm [11]. The experiment is done in the morning,
afternoon, and evening to find the right lighting for the
camera. The camera and license plate are in a straight line and
the vehicle is stationary. The process is continued by using
the capture continuous function to start capturing frames
from the Raspberry PI camera. To capture the desired image
in this study, the button used here is the "S" button.

A. Pra-processing Image

Before reading the license plate, several processes are
carried out to convert the raw image into an image that is
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ready to be detected by OCR. These stages are grayscale,
bilateral filters, edge detection, and then cropping.

The captured image is resized via the Raspberry Pi
Camera, then the results are processed using the grayscale
function by converting all the colors in the image into
grayscale. This grayscale process is very common in all
image processing steps. This process speeds up the next
process because we no longer have to deal with the color
details in the image when processing the image. After the
grayscaling process is conducted, the data image in Fig. 1
change into Fig. 2.

Fig 2. Result of grayscale process

Each image has useful and unused information. In this
experiment, only the location of the license plate information
is useful while the rest is useless to this experimental
program. This unused information or location is called noise.
In this case, a bilateral filter (Blurring) is used to remove
unwanted details from the image to be detected.

This filter can increase the sigma color and sigma space
to a higher value to obscure more background information.
However, this work must be done carefully so that the useful
parts do not become blurred. The output image is shown in
Figure 3, which shows that the background detail of the car
body is slightly blurred when compared to Figure 2. The
Bilateral Filter function is used to remove unwanted details
from the captured image or smooth out the noise in Figure 3.
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Fig.3 Result of Filter Bilateral

The next step is edge detection, where this study
compares two methods, namely Canny Edge and Otsu
thresholding. Each image is processed using both methods,
so it will be known which method has better performance in
detecting the edge of the license plate. Examples of edge
detection results on number plates are shown in Figures 4 and
5.

The next step is finding contours. Raspberry can find
several contours, so a filter must be performed to find
rectangular contours with four sides and closed images
between the results obtained, such as plates that have a closed
list and are not damaged. In the image, the counter can be
anything that has a closed surface but from 50% of the results

obtained, the plate number will also appear because it is a
closed surface. After the contour is found, it is presented in
the form of a bounding box as shown in Figure 6.

Fig 6. The bounding box from edge detection

After making the bounding box, all the colors in the
image are removed, except for the location of the color on the
number plate which has been detected and outlined from the
previous step after the position of the number plate is known.
The display of the results of this process is shown in Figure
7

D 1669 VCJ

Fig 7. Removing all colors outside the bounding box

The final step is the character segmentation process, by
cropping the image from Figure 7. This is done so that the
recognition process carried out through the OCR process
makes the letters more effective by ensuring the image to be
recognized is in a very readable condition. After covering the
entire image except for the license plate area, the area of the
license plate that has been lined up is cut out and saved as a
new image as shown in Figure 8.
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Fig 8 Cropped License Plate Image

B. Plate Number Identification

The identification process is carried out using the OCR
method and the pytesseract package, successfully reading the
characters from the license plate image using the Tesseract
library and storing the recognized characters as 'text'
variables which will be read by raspberries. The detected
characters from figure 8 are then printed on the console.
When compiling the program that has been run, the resulting
image is displayed as shown in Figure 9.

top left (94, 152)
button right (479, 265)
Detected Number is: D -1669 VCJ

Fig 9. License Plate Character Identification

The percentage of detection accuracy is calculated by
comparing the number of characters correctly detected and
the total number of characters on the number plate.

III. RESULT AND DISCUSSION

A. Edge Detection

The Canny Edge method works well on plates that have
a clear white list and good plate quality. This method will
work well by cropping the plate before text recognition is
performed. Based on [12], Canny Edge is the method that
shows the best result for edge detection among other methods
namely Sobel, Prewitt, and Thresholding.

Table 1. Comparison of Edge Detection method

number plate. Some examples of edge detection results by
these two methods are shown in Table 1.

B. Translation results

Based on the experiment, we found that that the license
plates that are damaged or of poor quality cannot be detected
by Thresholding. Canny edge has better performance [12]
because it can detect 100% of edges compared to
thresholding which is only able to detect 70% of the 30
samples used in this study (Fig. 11). Therefore, to test the
accuracy of the OCR method on the Tesseract library, the
Canny Edge method is then used to detect the edges on the
license plate.

Performance of Canny Edge and
Thresholding for Edge Detection (%)
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Canny Edge Thresholding

Canny Edge = Thresholding

Fig 11. Comparison between Canny Edge and Otsu
Thresholding

C. License Plate Detection

From 30 samples, the average number plate character
reading accuracy is 72%. A total of 21 number plates were
detected with good accuracy, namely a minimum of 8§5% and
a maximum of 100% (Table 2). However, the rest have poor

Picture of Plate Canny .
No. Edge Thresholding accuracy, which is below 50% (table 3).
1 Detected Detected Table 2. Samples olf; Lailoense plates with high- accuracy
License o Extraction L%min .
No. Plate Image License Result ance Accuration
Number (Lux)
2 Detected Detected .
1 T 206 B g6 100%
3 Detected Undetected
—
2 Aot ADA1SU 10915 100%
4 Detected Undetected
5 Detected Undetected 3 BF:;I\%I’ZO 3270 FAL 9175 85%
The experimental results show that Thresholding has
I weaknesses in detecting ed ially if an i 4 B3763 13763 13998 90
several weaknesses in detecting edges, especially if an image KVH KVH o

has different shape conditions on one background in one
frame. This causes thresholding to sometimes detect objects

that are not the destination or objects that are not a vehicle
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Table 3. Samples of License plates with low accuracy

License Plate Beal Extraction Lnnirs .
I License Result ance Accuration
mage Number es (Lux)
B 3064 B Crers 5
KQS KAS 6871 40%
B 3016 o
TSU PEO 9668 0%
B 3355
FZG F26 197 25%
B 3577 o
KYT 7 9766 15%

Another factor that affects the performance of the
Tesseract is the physical condition of the license plate itself.
The characteristics of a number plate that can be detected
properly are a plate that has a list on the edge, has no bends,
clean from stains or stickers, has not been modified, the
writing is clear and not outdated. An example of a number
plate that has been successfully read 100% as in Table 2 can
be seen in Fig 12.

Fig 12. Sample of liceﬁse plateéi;chat are well-detected by
Tesseract

Meanwhile, a license plate that is poorly detected is a
plate that does not have a list on the edge of the, or a plate
that has a list but because it is outdated, the quality of the
plate and the color of the writing is alittle dim, and if the plate
is affixed to a sticker or plate that is modified by adding a
casing as in Fig. 13.

Fig 13. Sample of license pla{es that are poor-detected by
Tesseract

IV. CONCLUSION

This study has succeeded in designing a number plate
detection system with an average accuracy of 72%. In
detecting edges, the Canny Edge method has better
performance than Otsu Thresholding. Canny edge
successfully detects 100% of the edges of all data while
Thresholding is only 70%.

Based on the experiment, we found that there are several
factors affect the success rate of character detection by
Tesseract. If the edge is not detected or detected incorrectly,
definitely Teserract will not be able to read the characters in
the image. Nevertheless, if the edge is detected correctly, then
the accuracy of Tesseract in reading characters still depends
on several other determining factors, namely the intensity of
light and the physical condition of the license plate itself.

The minimum light required to read license plates is 500
lux, otherwise, the Tesseract will not be able to work. High-
intensity light, such as flashlight, is also not allowed because
it will cause reflections so that the license plate looks blurry
when captured by the camera. The maximum distance needed
to capture the image is 60 cm, otherwise, the system cannot
find the location and identify the license plate.

To enhance the capabilities of this detection system,
future works is to focus on camera performance and the
optimal angle of image reading.
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