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Abstract - The construction of latest asphalt concrete 
pavement often cracks within the early stage of use, 
affecting the traditional use of the road. Because of the 
position and position of the grass-roots structure, the 
characteristics of the essential structure have an excellent 
influence on the crack. In this paper, the semi-rigid base 
asphalt concrete pavement structure is taken because the 
research basis, and therefore the influence of the thickness 
of the bottom and the modulus of the base on the crack is 
studied. In the past years, researchers have been working on 
different image-based pavement crack detection techniques 
for non-destructive evaluation. The main advantages of 
those techniques over manual inspection are accuracy, 
efficiency and price. 
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1. INTRODUCTION 

 The crack's reputation and continuity are improved by a 
quantitative explanation of the region's legitimacy and 
conditional relation. The results of the experiments show 
that this approach is both efficient and reliable. However, 
one of the issues with current approaches is their 
dependency on handcrafted features, which can lead to 
incorrect results due to poor feature selection. In this 
paper, a Convolutional Neural Network-based automatic 
image-based crack detection algorithm for pavement crack 
detection is proposed. 

1.1 Scope of the project 

The main contributions of this project therefore are: 

Data Analysis  

 Preprocessing 

ing the Model 

 of Dataset 

 

 

2. System Implementation  

2.1 Image Processing 

This process expands the image graying value range, 
produces larger difference, and enlarges cracks contrast 
against background.This is done to easily distinguish 
cracks against background in cases of improper exposure 
during image acquisition. Sobel filter or sobel operator is 
selected as edge detection technique because of its highly 
sensitive to noise in pictures,it effectively highlight them 
as edges. Detected edges maybe considered as a crack. But, 
it is possible that these edges are not crack but a noise. 
This method is can be used to remove noise. Opening is a 
morphological process that removes small bright spots 
and connects small dark cracks. It is defined as erosion 
followed by dilation. On the other hand, closing removes 
small dark spots and connects small bright cracks. 

2.2 Feature Engineering 

This process splits an i mage into equally disjoint parts to 
separate the target and background. Images were 
segmented using Otsu method to get the threshold value. 
Background, noise and cracks comprise the concrete road 
pavement. Processing of the road pavement image is a 
crucial step in image processing and in pattern 
recognition. The problem with the crack detection lies on 
how the images were obtained such as by non-uniform 
distributed lightning conditions. The average brightness 
level of each image can be corrected through 
preprocessing.  

The algorithm to calculate width will be selected due to its 
accuracy. The following are the steps for this algorithm: 
(a) determine the directions of each skeletal pixel, (b) find 
the two nearest edge pixels from the skeleton pixels, (c) 
calculate the distance between two nearest edge pixels, 
and (d)compute forthe crack width by converting the 
calculated distance in pixels to millimeter using the 
camera pin-hole model. 

2.3 Crack Localization  

Crack localization is performed by combining the trained 
CNN with the sliding window technique.A fixed-size 
rectangular window slides over the entire picture to 
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detect the crack in this technique. as shown in Fig. 6. 
Sliding window techniques provides crack mapping 
significantly. It provides a preliminary estimate of the size 
of the object patches in the images, reducing processing 
time and false-positive detection.. The conditional 
connection algorithm proves to be useful to connect the 
crack segments, in order to maintain crack integrity. The 
premise of its successful work is the assumption that the 
cracks have a 

low curvature, which motivate us to think about the 
connection method from the perspective of the angle’s 
difference between the region and the connections. This 
method can effectively detect cracks and obtain its 
skeleton information 

3. Integrated Development Environment (IDE) 

An Integrated Development Environment (IDE) is a 
software framework that offers a programming domain to 
make writing and debugging code easier. Instead of 
performing all of the steps needed to create an executable 
program as separate assignments, it combines all of the 
devices into a single application and workspace. Every 
computer is familiar with the planet, and they all work 
together to show the designer a clear improvement set.A 
product web application software engineer without an IDE 
must pick, submit, and implement intended to streamline 
programming advancement and can detect and restrict 
coding errors and grammatical errors. 

3. Results 

3.1 Confusion matrix : 

Each input sample is allocated to one of two groups of 
binary classification. In certain cases, these two groups are 
given labels such as 1 and 0, or positive and negative. More 
precisely, the two class labels could be malignant or 
benign (for example, whether the issue is cancer 
classification), or success or failure (e.g. if it is about 
classifying student test scores). 

 
It's worth noting that the class marks are used to assist us 
in distinguishing between the various grades. A 
quantitative score is extremely important to the model. 
When a single sample is fed to the algorithm, the model 
usually returns a score rather than a class mark. When 
these seven samples are fed into the model, their class 
scores are as follows 

 

 

 

 

3.2Epochs  

The number of epochs is a hyperparameter that controls 
how many times the learning algorithm runs over the 
entire training dataset. Once per epoch, each sample in the 
training dataset had the opportunity to update the internal 
model parameters. There are one or more batches in an 
era. 

 

3.3 Results obtained after testing 

 

3.4 Final Result 

 

 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 08 Issue: 03 | Mar 2021                 www.irjet.net                                                                      p-ISSN: 2395-0072 

 

© 2021, IRJET       |       Impact Factor value: 7.529       |       ISO 9001:2008 Certified Journal       |     Page 2762 
 

4. CONCLUSIONS 

In this paper, a road crack detection system based on 
Neural Network is proposed. The results of the proposed 
system depict that image-based crack detection aids in 
inspecting the pavement structures and making the 
process more efficient. The system has the ability to store 
the data regarding road structures and can also provide 
information about the current state of the structure. The 
system can be used as a prototype for the design of robotic 
inspection for assessment of road condition. It is capable 
of extracting features automatically from input images, 
which saves a lot of time and effort, in comparison to the 
traditional crack detection approaches. 
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