
 

JOURNAL OF CRITICAL REVIEWS 

 

ISSN- 2394-5125   VOL 07, ISSUE 02, 2020 

 

4963 

 

AN EFFICIENT CONCRETE CRACK DETECTION AND 

CLASSIFICATION BASED ON CNN 

REVATHI@PONMOZHI BCHITRA R SANTHANALAKSHMIS  

Department of ECEDepartment of CSE Department of ECE, Dhanalakshmi Srinivasan College of Engineering 

 

ABSTRACT 

Crack detection is a critical task in monitoring and inspection of civil engineering structures. Image 

classification and bounding box approaches have been proposed in existing vision-based automated 

concrete crack detection methods using deep convolutional neural networks. The current study 

proposes a crack detection method based on deep fully convolutional network (FCN) for semantic 

segmentation on concrete crack images. Performance of three different pre-trained network 

architectures, which serves as the FCN encoder's backbone, is evaluated for image classification on a 

public concrete crack dataset of 40,000 227 × 227 pixel images. Subsequently, the whole encoder-

decoder FCN network with the VGG16-based encoder is trained end-to-end on a subset of 500 

annotated 227 × 227-pixel crack-labeled images for semantic segmentation. The FCN network 

achieves about 90% in average precision. Images extracted from a video of a cyclic loading test on a 

concrete specimen are used to validate the proposed method for concrete crack detection. It was 

found that cracks are reasonably detected and crack density is also accurately evaluated. 

Keywords 

ConcreteCrackdetectionDeeplearningConvolutional neural networkSemantic segmentation 

 

1. INTRODUCTION 

 

The term digital image refers to processing of a two dimensional picture by a digital 

computer. In a broader context, it implies digital processing of any two dimensional data. A digital 

image is an array of real or complex numbers represented by a finite number of bits. An image given 

in the form of a transparency, slide, photograph or an X-ray is firstdigitized and stored as a matrix of 

binary digits in computer memory.  

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1.1 Block diagram 

1.1.1 IMAGE PROCESSING FUNDAMENTAL: 

Digitizer Mass 

Storage 

Hard 

Copy 

Devic

Display 

Image 

Process

or 

Digital 

Comput

er 

Operator 

Console 



 

JOURNAL OF CRITICAL REVIEWS 

 

ISSN- 2394-5125   VOL 07, ISSUE 02, 2020 

 

4964 

 

Digital image processing refers processing of the image in digital form. Modern cameras may 

directly take the image in digital form but generally images are originated in optical form. They are 

captured by video cameras and digitalized.  The digitalization process includes sampling, 

quantization. Then these images are processed by the five fundamental processes, at least any one of 

them, not necessarily all of them. 

1.2  IMAGE PROCESSING TECHNIQUES: 

This section gives various image processing techniques. 

 
Fig1.2:  Image Processing Techniques 

 Image enhancement operations improve the qualities of an image like improving the image’s 

contrast and brightness characteristics, reducing its noise content, or sharpen the details. Image 

restoration like enhancement improves the qualities of image but all the operations are mainly based 

on known, measured, or degradations of the original image. Image analysis operations produce 

numerical or graphical information based on characteristics of the original image. They break into 

objects and then classify them. They depend on the image statistics. Image compression and 

decompression reduce the data content necessary to describe the image.  

 

1.3  LITERATURE SURVEY: 

Challenges and the achievements till in this field are discussed. Based on the review [1], 

analysis is provided based on the image processing techniques, objectives, accuracy level, error 

level, and the image data sets. Finally, we present the various research issues which can be useful for 

the researchers to accomplish further research on the crack detection.[2] In this article several formal 

cost functions for the evaluation of the stitching quality. In these cost functions the similarity to the 

input images and the visibility of the seam are defined in the gradient domain, minimizing the 

disturbing edges along the seam. A good image stitching will optimize these cost functions, 

overcoming both photometric inconsistencies and geometric misalignments between the stitched 

images. [3] This paper presents a new method to retrieve concrete crack properties based on image 

processing techniques. This paper discusses various techniques for image enhancement using point 

processing, histogram equalization and mask processing.. [4] This paper presents an automatic crack 

detection and classification methodology for subway tunnel safety monitoring. In the feature 

extraction process, we present a distance histogram based shape descriptor that effectively describes 

the spatial shape difference between cracks and other irrelevant objects. [5] study establishes an 

intelligent model based on image processing techniques for automatic crack recognition and 

analyses. In the new model, a gray intensity adjustment method, called Min-Max Gray Level 

Discrimination (M2GLD), is proposed to preprocess the image thresholded by the Otsu method. +e 
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goal of this gray intensity adjustment method is to meliorate the accuracy of the crack detection 

results.  

 

2. PROPOSED METHOD 

The proposed a crack detection algorithm using convolutional neural network. The algorithm 

can extract cracks effectively. Determined crack edges according to the grayscale difference between 

the crack and background algorithm, we extracted the skeleton line and connected the broken part on 

an image of an oblique crack. 

 

2.1 BLOCK DIAGRAM: 

 
FIG 2.1 :BLOCK DIAGRAM OF PROPOSED SYSTEM 

The continuously developing machine vision technology has been widely applied in the field 

of civil engineering and has been indispensable to aided design, data analysis, and distance 

measurement measurements. The quantification and automation of concrete crack detection has been 

a difficult problem in civil engineering research. Traditional detection methods involve a large 

amount of labor and calculation calculations and are not reliably accurate.  

2.2 CLASSIFICATION OF IMAGES: 

2.2.1 RGB COLOR IMAGE: 

The RGB color model is an additive color model in which red, green, and blue light are 

added together in various ways to reproduce a broad array of colors. The name of the model comes 

from the initials of the three additive primary colors, red, green, and blue. 

2.2.2 GRAYSCALE: 

In photography and computing, a grayscale or greyscale digital image is an image in which 

the value of each pixel is a single sample, that is, it carries only intensityinformation. Images of this 

sort, also known as black-and-white, are composed exclusively of shades of gray, varying from black 

at the weakest intensity to white at the strongest.  

2.3 METHODOLOGIES: 

2.3.1 MODULE NAMES 

1. INPUT IMAGE 

             2. PREPROCESSING 

             3. CRACK SEGMENTATION 

             4. CNN 

             5. OUTPUT 

 

INPUT IMAGE 

PREPROCESSING 

SEGMENTATION 

CNN 

OUTPUT 

http://en.wikipedia.org/wiki/Additive_color
http://en.wikipedia.org/wiki/Color_model
http://en.wikipedia.org/wiki/Red
http://en.wikipedia.org/wiki/Green
http://en.wikipedia.org/wiki/Blue
http://en.wikipedia.org/wiki/Color
http://en.wikipedia.org/wiki/Additive_primaries
http://en.wikipedia.org/wiki/Photography
http://en.wikipedia.org/wiki/Computing
http://en.wikipedia.org/wiki/Digital_image
http://en.wikipedia.org/wiki/Pixel
http://en.wikipedia.org/wiki/Sample_(signal)
http://en.wikipedia.org/wiki/Luminous_intensity
http://en.wikipedia.org/wiki/Black-and-white
http://en.wikipedia.org/wiki/Gray
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2.3.2 MODULE DESCRIPTION: 

 

1. INPUT IMAGE: 

Read and Display an input Image. Read an image into the workspace, using the imread command. In 

image processing, it is defined as the action of retrieving an image from some source, usually a hardware-

based source for processing. It is the first step in the workflow sequence because, without an image, no 

processing is possible. The image that is acquired is completely unprocessed. 

2. PREPROCESSING: 

          Pre-processing is a common name for operations with images at the lowest level of abstraction both 

input and output are intensity images. The aim of pre-processing is an improvement of the image data that 

suppresses unwanted distortions or enhances some image features important for further processing. Image 

pre-processing methods use the considerable redundancy in images. Neighboring pixels corresponding to one 

object in real images have essentially the same or similar brightness value. Thus distorted pixel can often be 

restored as an average value of neighboring pixels. 

A. RESIZING THE INPUT IMAGE: 

 All the input images are resized into same dimensions. If the specified size does not produce the same 

aspect ratio as the input image, the output image will be distorted. 

B. CONVERTING COLOUR FORMAT: 

            For many applications of image processing, color information doesn't help us. If you get into 

the business of attempting to distinguish colors from one another, then one reason for converting 

RGB image to BLACK AND WHITE or GRAYSCALE formats in image.  

3.  CRACK SEGMENTATION: 

Image segmentation is a commonly used technique in digital image processing and analysis to 

partition an image into multiple parts or regions, often based on the characteristics of the pixels in the image. 

In computer vision, Image Segmentation is the process of subdividing a digital image into multiple segments 

(sets of pixels, also known as super pixels. Segmentation is a process of grouping together pixels that have 

similar attributes. Image Segmentation is the process of partitioning an image into non-intersecting regions 

such that each region is homogeneous and the union of no two adjacent regions is homogeneous. 

4. CNN(Convolutional Neural Networks) 

Image classification refers to the task of extracting information classes from a multiband 

raster image. The resulting raster from image classification can be used to create thematic maps. 

The recommended way to perform classification and multivariate analysis is through the Image 

Classification toolbar. The Convolutional Neural Networks (CNN) is one of the most famous deep 

learning algorithms and the most commonly used in image classification applications.  

3.  RESULTS 

For crack image: 
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            Fig. 3.1 Input Image                 Fig. 3.2 HSV Image 

 
Fig. 3.3 V-Channel Image:Fig. 3.4 Line Detected Image: 

 
Fig. 3.5 Segmented Black And White  Image:                Fig. 3.6  Eroded  Image: 
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Fig. 3.7 Small Objects Removed Image:Fig. 3.8 Final Output Image: 

 

FOR NON-CRACK IMAGE: 
 

 
 

      Fig.3.9  Input Image:                        Fig.3.10  HSV Image 

 
Fig.3.11 .V-Channel Image:                           Fig.3.12 Line Detected  Image: 

 



 

JOURNAL OF CRITICAL REVIEWS 

 

ISSN- 2394-5125   VOL 07, ISSUE 02, 2020 

 

4969 

 

 
      Fig.3.13Segmented Image                                           Fig.3.14Eroded  Image: 

 

 
Fig. 3.15 Small Objects Removed Image:Fig. 3.16 Final Output Image: 

 

4. CONCLUSION: 

 In this article, we study the concrete crack extraction and identification based on machine 

vision. First, we improve the methodology in terms of the difficult extraction and breaking problem 

of crack images, via line detector algorithm using the preprocessing algorithm for segmentation and 

combining the extending direction of the skeleton line and the grayscale feature of the crack edge to 

fill the broken part of the binary image to obtain a complete image of the crack. The second solution 

is to improve several major characteristic parameters of the crack image to be more suitable for the 

characteristic description of the crack. Finally, we train the CNN classifier, conduct simulation 

experiments and verify the improved the performance and classification accuracy of the five 

improved parameters proposed in this article. 
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