Mathematical Statistician and Engineering Applications
ISSN: 2094-0343
2326-9865

Pot Hole Detection Using Deep Learning
Muneeb Abdul Qadeer, [2] Mirza Abrar Baig, [3] Mohd Shahed,
[4] Mr. Mohammed Rahmat Ali
BE Student, Dept. of Computer Science Engineering, ISL Engineering College
BE Student, Dept. of Computer Science Engineering, ISL Engineering College
BE Student, Dept. of Computer Science Engineering, ISL Engineering College

[4] Assistant Professor, Dept. of CSE, ISLEC

Avrticle Info ABSTRACT

Page Number: 1502-1508 Potholes can holes on the outermost layer of roads that measure more
Publication Issue: than 75 millimeters horizontally and 20 millimeters deep. They are
Vol. 72 No. 1 (2023) caused by overloading cars, poor structure, blocked water during the

rainy season, decay of rocks, and occasionally by all of these factors
together. According to statistics, 58,208 collisions caused more over
57,000 injuries and over 57,000 fatalities in our nation during the past 20
years. And potholes are a big factor in many of these incidents. Due to
this pothole, cyclists are in serious risk today. To identify potholes at any
time and warn vehicles to avoid any discomfort or accidents, a reliable
detection apparatus is required. Although considerable work has been
done on this issue, we provide a method that will meet the demands for
real-time crater detection using deep learning. On the attributes of our
amassed dataset, we tried a few deep learning algorithms and obtained
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1. INTRODUCTION

- OADS serve as the foundation for connecting and transporting individuals across various
locations. Road sizes vary depending on how they are used. For instance, roads are wide
enough to accommodate several lanes that are intended for heavy traffic. However, streets
within towns are built to be narrower and have one or two lanes. Because roads are essential
to people's everyday lives, they must undergo routine maintenance to remain safe and
functioning. Due to the sheer number of roads in a particular nation, it is impossible to
continuously check the condition of the roads; as a result, pothole creation cannot be
predicted. Road problems are mostly caused by pavement deterioration. There are three
categories of pavement distress [1]: fracturing, pushing, corrugation, and rutting of the
pavement disintegration (raveling and peeling), and ageing (fatiguing, spalling, and
cracking). This project focuses on potholes, which are regarded as the greatest pavement
distress and are unexpected in their production. The principal cause of these distortions can
be attributed to a confluence of atmospheric factors and pavement strains from driving.
Potholes are a global issue because they cost individuals and governments billions of dollars
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each year [2, 3]. Automobile crashes claim the lives of 1.25 million people each year, and
34% of these incidents are caused by potholes [4]. Three methods may be used to identify
potholes [5]: the vibration technique [6, 7, 8], the three-dimensional reconstruction
methodology approach [9, 10, 11] (using the Kinect sensor for the method, stereoscopic
vision procedure, and laser scanning method), and the vision approach [12, 13, 14]. Table 1
lists and examines several methods for detecting potholes based on the technology
employed, response and sensing time, interpreting, cost, pothole characterization, and
detection precision [15]. In the past, a team of personnel would check recorded digital
videos taken of the roadways in order to find potholes. This process costs money and takes
time [16]. In [17], a border detection technique was employed.

2. LITERATURE REVIEW

Because potholes may have an adverse effect on road transportation, academics' interest in
pothole identification has greatly expanded recently [10]. In this context, numerous attempts
have been undertaken to develop workable pothole detection systems using a variety of
methods, such as image-based potholes recognition for ITS (Intelligent Transportation
System), immediate form pothole sensing through the accelerometer for smart-phones, a
hole detection employing black box cameras, laser therapy imaging, and a hole detection
using CNN[11,22]. This section gives a research vacuum contribution to a publication,
summarizes pertinent literature survey articles, and clarifies discrepancies. We look at some
recent surveys on those topics in the section that follows. The conventional processing
object detectors take low characteristics from the given constructed representations [12].
Several video-based algorithms that recognized potholes and tallied their quantity across
successive frames were developed, and potholes were found in earlier post-processing
studies [13]. Unique frame configurations were amassed in a collection. In order to find the
outlines that could be further analyzed with a Hough transform to extract operates, they were
first transformed to blurring grayscale. From there, morpho and part segmentation
approaches were used to find the contours [14]. To identify potholes on asphalt pavements,
consider applying fuzzy-manner clustering methods, 2D color photos, and morpho
reconstructing approaches. Nienaber et al. identified potholes in highways using
computational image analysis and eliminated undesirable portions from the image, such as
autos and plants [15]. The frames are processed utilizing straightforward processing
methods, Canny filters, and contour detection to find potholes. Experimental results showed
81.8% accuracy and 74.44% recall. The accuracy figures in the tests are satisfying, but it is
not certain that the same method will provide the identical level of precision on every type
of road. Digital photos containing potholes that may be identified by model trained are
becoming increasingly recognized using machine learning (ML) techniques [16]. Support
vector machines (SVMs) were applied to road data analysis and pothole detection [17]. A
non-linear SVM was used to calculate the pothole detection rate using an image feature
based on histograms. In [18], the authors used a collection of scale-invariant characteristics
to train an SVM to identify potholes in labelled photos. These techniques were 91.4%
accurate in finding potholes. According to Hoang et al. [19], least-squares potholes has an
accuracy of 89% using SVM and neural network. Hoang et al. most recently included the
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forensic-based analysis (FBI) metaheuristic to the SVM. Experiments were done to improve
pothole detecting accuracy, and accuracy of 94.833% was attained [20]. Despite the
computer's learning approach's notable accuracy gains, they encountered the following
difficulties: To increase accuracy performance during the pothole identification process,
professionals must manually extract characteristics, and the algorithms they used required a
lot of computer capacity that drivers could not access. Deep learning (DL) techniques may
also be used to automatically extract & categorize features using convolutional neural
network networks (CNN).

3. SYSTEM ARCHITECTURE

One of the key elements in lowering accidents across the world is pothole identification.
There are several conventional methods that have been suggested for finding potholes. The
suggested system is designed to highlight the sequential CNN's effectiveness. The goal of
this study was to employ deep learning models to detect pothole. The models were trained
on a set of photos with annotations, while a simple sequencing CNN model that was self-
built was trained on datasets without annotation. Annotating pictures takes time, and training
on pictures with annotations demands a lot of resources, including a powerful GPU. In
contrast, a self-built simple CNN model uses fewer components and takes less time to train
on unannotated images.
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Fig 1: Frame work of pothole

Above architecture diagram shows three stages of data flow form one module to another
module. Data collection, preprocessing, and algorithm training.

4. IMPLEMENTATION

We pre-processed the dataset of photos we had acquired after gathering photographs of
potholes and non-potholes. The photos in the dataset underwent the following distinct
processes during pre-processing. In order to avoid interfering with photographic processing
algorithms, default camera labels were removed from the cropped photos. After cropping,
the thermal photos were 480 x 590 pixels in size and were taken with a FLIR ONE. Image
resizing the technology (GPU memory) was discovered to not be sufficient to handle
pictures of the above-mentioned pixels and 4500 images (after augmentation) after
attempting to run the CNN model on the cropped photos. As a result, the images were
reduced in size to half, i.e. 240 295 pixels, before training. data enhancement Even small-
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scale data collecting can be prohibitively expensive or occasionally impossible in many real-
world situations. Therefore, a variety of augmentation approaches have been utilized to
maximize the utilization of limited data. Due to a bigger dataset, this promotes better
training, prevents overfitting, and aids in model standardization. Image Stretching Image
zooming is the process of enlarging an image. Since they mimic the situation in which
photographs are acquired up close from a pothole, the zoomed rendition of thermal pictures
can be utilized for augmentation. When an item is rotated in a picture, it shifts position
around a pivot point at an angle. When rotated, an image of a pothole or non-pothole will
still appear to be one of these would depict the situation as though the photo had been taken
from a different viewpoint. This last stage involves evaluating our model's performance
using testing data. | used the "accuracy score” scoring measure to examine my model. A
model instance is first created, then the training data is fitted to the model using the fit
method, and finally predictions are made using the predict function using the x_test or
testing data. These predictions are then saved in a variable named y_test_hat. We will input
the y testand y_test hat into the accuracy_score function to evaluate the model, and we will
save the results in a variable called test_accuracy that will represent the testing accuracy of
our model.

5. SCREEN SHOTS
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Fig 2 : Home screen
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Fig 3 : Login Page
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E DETECTION USING

Fig 4 : Upload page

POTHOLE DETECTION USING

Fig 5 : Result

6. CONCLUSION AND FUTURE ENHANCEMENT

Due to its random size and shape, pothole detection is both essential and distinct from other
detections such as automobiles, faces, etc. The research suggests doing a comparison
analysis between sequential CNN, whereby CNN requires shorter training time while
maintaining pothole detecting performance. Both photos and videos are subject to detection,
with metrics of performance being tracked. Using a vision-based approach, the work may be
improved to extract pothole properties like depth, and volume, etc.

Future detection of pothole application in embedded systems with little hardware is made
possible by the suggested methodology and CNN architecture. The proposed technique
addresses just examples of motions visible in static pictures, leaving out scenarios of pothole
occlusion and hand tracking. Working on these specific circumstances in a novel data
preparation approach, we want to study other color segmentation algorithms [38-40] and
deep learning architectures in the future.
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