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Extended Abstract

1.Introduction

As human populations and the number of vehicles are growing rapidly, it appears
that vehicles need to be automatically detected. The license plate number is a
unique identifier used to authenticate an automobile's identity. Applying image
processing on still images or video footages taken by color, black-and-white, and
infrared cameras, automatic license plate recognition systems play an important
role in constructing smart parking lots, counting the number of cars, monitoring
the speed of cars, maintaining roads, monitoring traffic crimes, etc. The license
plate recognition (LPR) process basically consists of three general steps: locating the
license plate, separating the characters, and identifying the license plate characters.
locating the license plate is one of the most important and challenging steps in
the automatic license plate recognition process. In this stage, if the license plate is
not located in a short time with acceptable accuracy, the overall time taken by the
license plate reader system will increase, making other separation and detection
steps inefficient. There are a number of challenges in this regard, including the
diversity of license plate shapes, uneven lighting conditions, license plate angles,
distance of cameras from cars, reflection and refraction of light in the imaging
process, low image quality, and time-consuming process of developing a relevant
algorithm. Accordingly, it could be said that there is no single definitive solution for
detecting license plates.

2. Theoretical Principles

Edge detection is a widely used method in locating the license plate, using a combined
algorithm based on statistical analysis and morphology of vertical edges. Some
studies have applied a two-step process in which information on vertical image
edge as a horizontal representation of the frequency band was used to detect the
candidate areas and the exact location of the license plate. Moreover, the studies
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statistics published by South Khorasan Province's
Cultural Heritage Office, Tourism Organization,
Medical Sciences University, 4700 tourists have
visited this province in the second half of the
year 2017, out of whom some 354 people were
selected as the study's sample size using available
sampling.

The study's findings revealed that most of the
tourists visited South Khorasan Province's health
tourism attractions individually or in friendly
groups, and few people visited the areas with their
families. Moreover, the results of the analysis of
the data collected by the questionnaires showed
that most of the tourists stayed in those areas
for less than a day. Therefore, it appears that the
best way to get acquainted with and informed of
South Khorasan Province's Herbal medicine and
medical herbs' attractions and opportunities is
to compare the experiences of those who visited
health tourism attractions with those who visited
other types of tourism areas.

4. Conclusion

The results of investigating the status of health
tourism in Iran show that the country enjoys
many strengths in terms of this type of tourism,
including qualified physicians, cutting-edge
technology, and natural treatment areas that can
attract health tourists. However, it faces some
weaknesses and challenges such as inappropriate
coordination  between  the  organizations
responsible for medical tourism and inadequate
planning. Therefore, Iran can enhance its status
in the health tourism market by investing
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more in its strengths and introducing them as
unique capabilities in terms of offering services,
and overcoming its weaknesses by developing
comprehensive plans, marketing, and correcting
SOImME processes.

In fact, if health tourism and medicinal plants'
technology are well-organized, they can attract
more tourists and consequently enhance the level
of public knowledge and awareness, improve
the society's health, increase the prosperity of
medicinal plants' and Herbal medicine's market,
improve the economic growth rate, and increase
the export of medicinal plants both domestically
and abroad.

Possessing a variety of natural attractions (parks,
forests, mountains, rivers, etc.) and appropriate
climate conditions, South Khorasan province
can well contribute to Iran's health tourism if
relevant organizations undertake to organize
hot and mineral springs and improve their
conditions, and reduce medical costs. Moreover,
paying attention to factors such as investments
in infrastructure and human resources to
strengthen Herbal Medicine and create relevant
databases, facilitating organizations in tourism
management, health services, natural resources,
cultural heritage, and information technologies
can significantly contribute to strengthening
tourism.

Keywords: Herbal Medicine, Medicinal Plants,
Tourism, Management Development, Health
Tourism
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(2) If C£¢

(3) end

(4) Else{
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(7)  If kl<S<k2 {

(8) l<Min(L(S))

9 SeS-{VsD(s)>d} s €S
(10) [fk3<S<k4 {
(1) ROIs«{c}US
(12) C<C-S

(13) Goto (2)}
(14) Else

(15) Goto (2)}
(16) Else

(17 Goto (2)}
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Data set 1 Data set 2

Train Test Total Train Test Total
# of images 24 43 67 192 300 492
TP 24 43 67 192 298 490
TN 0 0 0 0 2 2
FP 0 1 1 0 2 2
DU 0 0 0 1 3 4
Error 0.0% 2.3% 1.5% 0.52% 2.34% 1.63%
Accuracy 100% 100% 100% 100% 99.33% 99.59%
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outlier
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brightness changes, rotation, skew, and to some
extent, the illegibility of the license plate. The
modified adaptive contrast stretching technique
was used to improve the input images. Moreover,
the authors tried to reduce the complexity of
algorithms in each step by using simpler and
faster methods so that speed and accuracy are
improved. The evaluations performed on two
data sets with a small but diverse volume of data
revealed some acceptable results. In the first set,
which comprised of 24 training data and 43 test
data with great diversity and different situations,
the accuracy rate was reported as 100%, and the
error rate was found to be 0 and 2.3% at average
times of 117 and 101 milliseconds, respectively. As
for the second set comprised of 192 training data
and 300 test data, the accuracy rates were found
as 100 and 99.33%, and the error rates were

Journal of the Science of Ferdows Institute of Higher Education

g Vol.1 | No.2 | Autumn 2021

reported as 0.52 and 2.34% error rates at average
times of 17 and 18 milliseconds, respectively.
The method proposed in this study is limited
to the license plates of the Iranian cars whose
backgrounds are clear in proportionate to their
characters. Therefore, in future studies, plates
with a darker background in proportionate to
the characters can be detected using the same
proposed method but inverting the image after
the binary stage. Due to the independence of
processing on these two types of plates, they can
be considered side by side as a parallel stream so
that both types of plates can simultaneously be
detected in an image.

Keywords: License Plate Locating, Adaptive
Contrast  Stretching,  Character  Analysis,
Clustering
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used edge detection, determined the candidate
areas, and applied the window motion technique
to locate the license plate number, considering
the fact the window motion technique is resistant
to rotation, distance, and contrast changes, and,
therefore, can exactly locate several license plates
in a single image.

First, an area-based method is used to improve
the contrast in those areas of the image where
there might be a plate number so that all areas are
uniformed and the background is prepared. Then,
the plate is located in different climate conditions,
distance, brightness, and rotation using the Sobel
operator and morphological operations. However,
no method has been offered yet to correct the
rotation and locate the plate more accurately.
In order to accelerate the operation, first, the
intended image needs to be considered in a small
size, followed by the application of Gaussian noise
reduction filters and histogram smoothing, so
that the plate range can be detected via vertical
edge representation and analysis.

To detect the plate's location, linear contrast
enhancement and Sobel operator are used so that
the vertical edges are revealed and the edges are
connected together through adaptive morphologic
operators. Then, the image of the edge and image
of the connected edges are subtracted from each
other to remove the extra edges, followed by the
calculation of the L1-Norm. Next, the image is
turned into a binary image through the Otsu
thresholding method, for which the two conditions
of the minimum ratio of plate image and the
existence of at least six peaks and valleys in the
histogram of vertical edges of Iranian plates are
examined. The main advantage of this method
is its high speed. It should be noted that using
morphologic operations in online systems is not
cost-effective due to its time-consuming nature,
and that histogram analysis is not useful for noisy
images and those in which the plate is slightly
rotated. Moreover, edge detection alone is of little
use, as many areas outside the license plate are
also recognized as edges.

In cases where we want to identify the license
plate along with its borderlines, Huff conversion
could be helpful in finding lines. However, the
problem with this method is its time-consuming
nature and high processing volume. Another
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method to be used for locating the plate number
is an image-based texture technique in which
characteristics and repetitive patterns of
brightness or color changes are analyzed in the
license plate. Moreover, the application of Haar-
like features is another method commonly used
to locate the plate number. In practice, linear
and nonlinear methods have been extensively
tested to increase the contrast of an image. Linear
improvements are particularly useful for images
with the Gaussian histogram or close to it where
all brightness values are in a dense range, one of
the simplest of which is the minimum-maximum
linear contrast elongation. In this method, the
minimum and maximum brightness values of a
still image are determined.

3. The Proposed Method

As one of the fastest and easiest ways to improve
image contrast, contrast stretching was modified
to be effective for improving images containing
license plates. After improving the contrast, the
importance of the LSB is that it binarizes the
brightness level of each pixel used in the image
in a short time. Moreover, instead of removing
connected binary components of non-character
elements, this method tries to remove only non-
numeric components to improve the speed and
accuracy of the classifier. Following the removal of
the connected binary components of non-numeric
characters, a fast simple algorithm is presented.
This algorithm analyzes the geometric status
of numeric characters on a page in ROl areas
to determine the location of plates in the image.
The method introduced by Bing et al. (2004) is a
simple, fast, and efficient method for binarizing
an image, according to which the input image's
integral is calculated in one step, and then, the
average of an s x s window is calculated using
the image's integral for each pixel at a fixed time,
followed by a comparison.

4. Conclusion and Suggestions

Determining the location is one of the most
important steps in the LPR process. This study
sought to propose a method for locating the license
plate by removing non-numerical components of
the intended images containing the license plates
of [ranian cars and analyzing and clustering those
components. This method can locate the input
images which are characterized by different sizes,
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