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ABSTRACT 

Image recoloring is a process of changing the color of the image and is one of the most significant 

purposes of manipulation. Recoloring is a process of adjusting the colors of the image by changing 

one color to another or by adjusting color intensity with another color, adjusting the brightness or 

contrast, and converting colors to shades of gray. Image coloring identification technique is derived 

from the deep learning techniques includes CNN architecture design by using different layers. This 

also includes the actual image and two channels relying on inter-channel correlation and illumination 

mapping to find out the recolor pictures. Based on the usage of the layers, the accuracy, sensing of 

time may vary. A new architecture based on the stated layers and the use of a filter is designed to 

increase accuracy, decrease sensing time, and also reduces misclassification when compared. This 

architecture is different from the existing architecture for the detection of recolored images.  

Keywords: Convolutional neural network, Recolor detection. 

   

1 INTRODUCTION: 

The majority of pictures are generated from various technology and daily photos are propagated 

through magazines, televisions, and blogs. Digital photographs are legally used by government and 

research associations for information on scientific proof of real events to make an effective choice. 

Therefore, it is very hard to create low-cost and high-resolution digital cams and advanced picture 

design software that is quite good at manipulating pics and predicts phony images only by the naked 

eye. Duplicate image detection is obtained by comparing and matching two different images 

respectively. This matching process helps to detect forged images. Many image editing tools in our 

present market can easily edit and manipulate the original image. Among the techniques of 

generative image editing, generating images usually produce a meaningful image in absence of any 

prevalent details, for example, text or a set value, from a noise vector. On the other hand, the 

colorized version typically colorizes images with vividly valid color schemes that might provoke 

misinterpretations when it is important to examine real objects [1]. Auspiciously, Innumerable 

forensic image methodologies have been applied. Active and passive methodologies are two sections 

that are being subdivided, according to their mechanisms and implementations. Active methods are 

commonly applied to image processing methods, which insert authentication information in the 

images that are to be secured. Image enhancement processes can be described when the quality of 

these images needs verification. Compared to the baseline watermark, the extracted watermarks are 

compared to identify forgeries. Passive image forgery detection typically directly detects the ploys of 

the image data. 

A most notable image process, such as photo editing is the transfer of colors. By satisfying 

the algorithms whereby applying the characteristics of the color of a destination to a source image. 

Finally, a human cannot differentiate a duplicate image when achieved. Different tools such as 

fusing, replicate, and optimization are often used for detection techniques. To our understanding, 

while one of the most basic issues of image analysis is to match the picture of the portrait, there are 

no such computational practices specially designed for acquisition [2].By seeking the advantages of 

the following consistencies and also the original data frame to decide until an image is colored. 

Numerical correlation between the unique and tamper imagery of hand-crafted form type was relied 

on during earlier forgery discovery [3-6]. Pre-existing hand designed and algorithmic indications that 

may be quite efficient for certain pictures are constrained by the advanced techniques. For example, 
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the approach described is impossible to discern falsified images if another number of pixels 

including its graph remains smoother after modification. 

 

2  LITERATURE SURVEY AND RELATED WORKS: 

 

[2]Erik Reinhard, Bruce Gooch, Peter Shirley and, Michael Ashikhmin from Utah University, A 

feature of the decorative axis has shown itself to be a great resource for transforming visual features. 

A straightforward process that yields credible results acceptable input is the imposition of the mean 

value on the sample data. Applications of this work vary from subtle post-processing on photographs 

to more drastic changes, like transforming daytime towards a night sight, to enhance their 

appearance. 

Shida Beigpour, Joost van de Weije, has proposed a technique focused on intrinsic image 

estimation to recolor single-colored objects. The constraint enables us to robust extra difficult 

reflectance models for a better demonstration of the real-world objects. Although nearly all extant 

recoloring presume a colorless illumine is presented [7]. Synthetic picture outcomes revealed that 

determines the intrinsic parameters of the scenes properly. They also demonstrated that the chance to 

accomplish physically realistic recoloration helps in the problematic natural world. They presented 

how some editing implementations including identification purpose and Picture Blending are 

enriched by their process. 

Pitie et al.used the adjustment in themes of a picture to align the desired classification of 

another pixel by a common activity in image editing. Whereby, they are difficult to find the right 

mapping because it needs multiple rigorous methods such as matching, combining the channels, or 

evolving the contrast [8]. Some preset tools have been projected to locate a sufficient color map. 

Finding the best linear transformation is the main focus in this paper which has been proposed in the 

narrative separately. Thus, they aim to create a common theoretical context for all of these 

techniques. 

Yan et al. [9] have implemented a framework that uses the deep discriminatory model to 

detect recolor images. The model took an original image and output the likelihood of whether needed 

or not along with two derived inputs based on illumination consistency and inter-channel correlation 

of the original input. The deep discriminative model is used to improve the system's efficiency with 

greater accuracy. To distinguish image data from recolored images, the writer proposed a complete 

deep discriminatory neural network that captures more comprehensive features. The process detects 

unique colored images and important to design efficient network architecture to look for higher-level 

designs to better differentiate them. 

A framework was developed by Li et al. [10] to detect fake color images by exploiting the 

neural network and analyzed the comparative gap between the corresponding fake and natural 

images. A simple feature extraction technique has also been proposed to calculate the similarity 

between both the normalized histogram distributions of images. The author has carried out 

experiments to improve the efficiency and robustness of the method by training the dataset generated 

by three state-of-the-art colorization techniques. 

An algorithm to detect one of the most widely used forms of digital image forgeries is 

introduced by A Kuznetsov [11]-splicing. The algorithm is based on the use of a convolutional 

neural network called VGG-16. The results obtained show high precision of classification (for the 

fine-tuned model 97.8 percent and 96.4 percent accuracy for the trained zero-stage) from a collection 

of images. Using the CASIA dataset, experimental research was performed. 

To distinguish ordinary imagery from recolored images, a deep discriminatory neural system 

captures more comprehensive features. 

The main contributions will be outlined as follows. 

 The initial endeavor is towards differentiating between colored and original images. 

 The network uses inter-channel images and illumination maps as well as input images. 

These derived inter-channel images and the illumination maps are selected as inputs. They 

suggested a profound discriminative model for re-colorized detection based on two estates 
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[9].  

 To train the network, they developed a training dataset and produced a data set of recolor 

and new test photographs [9]. 

The basic structure is built on a 16-layer figure VGGnet. They are generally very small taken as 3x3 

filters in the convolutional layers, which outperform larger filters. There are three steps in their 

network: feature extraction, fusion, and the ending phase of classification. Using the first three 

convolutional stages of the VGGnet, features are extracted from each input in the extraction process. 

The classification stage comprises of a fully connected layer whose output is a two-dimensional 

matrix and a soft-max function is applied. The optimization was performed using Stochastic Gradient 

Descent (SGD). 

So, based on above the system, while training the network less accurate results was predicted. 

 

3 METHODOLOGY: 

 

This paper is designed with a new architecture shown in Fig 4.1 to improve the accuracy and 

reduce the time taken while training the network. To solve the problem, Convolutional Neural 

Networks is one of the techniques used, and Deep Neural Networks classes that rely on Multi-

Layer Perception and Back Propagation which is mainly used for image processing, classification, 

segmentation, and also for other auto-related data and differs from conventional by combining 

several locally linked layers for recognizing the features to classify the representation. The below 

diagram  shows a proposed system  

that is based on a convolutional network.  

 
                      Fig 1: A proposed architecture for Recolor image detection 

3.1 Implementation: 

 

A new architecture for the detection of the recolor images is implemented. Fig 4.3 shows the flow 

diagram or system architecture of the proposed method. So, first of all, considering primary imagery 

as the neural network data inputs. HSV is applied to the input image as a color method. Additionally, 

as two pieces of evidence, derive DI and IM based on the results. Difference image as Inter-Channel 

Correlation. This module defines the relationship of the image to the channel and will be useful 
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between the channel connections for a biased proposal.  Computing the RGB for a picture then 

position each other in the stream calculation as a single information part of the method.IIuminant 

mapping depicts the illuminating color and has an equal size as of the original RGB image. Each 

pixel value indicates the acceptable estimated illuminant tone at that point. Because of the illuminant 

consistency, the illuminating colors should be similar. However, the objective cannot be maintained 

and changed. Once after the recoloring process, images cannot retain inter-channel relations and 

consistency of illuminants. All three features of the image will be extracted and fusing the image is 

taken. The fused image is taken as the input in the Input Layer which is the first step in the 

convolutional neural network. CNN stands for Convolution neural Neural Network, a specialized 

neural data processing network and has an input form like a 2D matrix of images. Usually, CNN is 

used to recognize and identify images which are shown in fig 4.2. 

    

 
                            

   Fig 2:Convolutional Neural Network 

 

Images are taken as a 2D pixel matrix into which we run CNN to identify the image or to categorize 

the image. Secondly, the convolutional layer consists of a group of convolution kernels in which 

each neuron act as a kernel. However, the convolution operation becomes a correlation operation if 

the kernel is symmetric. Convolutional kernel works by isolating the image into a small section, 

usually known as receptive fields. In extracting features, the splitting up of an image into small 

blocks helps us by multiplying its elements with the corresponding elements of the receptive field, 

the Kernel converges with the images using a particular collection of weights. Consider an image as 

a variable p, which is called an array of pixels 2D along with different colored channels as Red, 

Green, and Blue are known as RGB and a specific feature or filter is taken as w. The output we get 

after performing a mathematical function is called a feature map.Conv2D operation is performed. 

Inside the convolution layer, there are basic operations performed is the size of the filter, the number 

of filters, stride, and padding. 

 

 

      

                               
              -------(1)                  

           Where, 

     Feature map:s[t] 

  Input:p 

   Kernel:w 

The sizes of the filter correspond to the spatial size (width and height) of the filter converted to the 

input image at different spatial locations. The filters are usually quadratic, i.e. they have the same 

width and height, and all the filters have the same filter size for a specific convolutionary layer which 

is highly dependent on the spatial extent of the input images themselves, and for larger input images 
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along with larger filters. The number of filters is specified as a positive integer where the total 

number of neurons in the convolutional layer is connected to the same region of the input. The stride 

parameter regulates how to assign depth columns across the spatial dimensions. When the stride is 

one, just one spatial unit apart is assigned to a new depth column of activations in positions. This 

leads to receptive fields between the columns overlapping greatly, as well as to large output volumes. 

Choosing a stride of value 2. Therefore, considering two steps, each in the direction of horizontal and 

vertical separately, while converging through the picture. The stride dimensions are: 

Input is taken as m × m 

Stride: S 

Padding: P 

                                                Size of Filter: n ×n  

                                                            Output value: [(m+2P-n)/S+1] × [(m+2P-n)/S+1] 

Stride helps in reducing the image size which is one of the useful features. By convolving an input 

range with a 3 X 3 filter results. Then, generalize it with the input, the filter size, and then the output 

size which is given below: 

                  Input:m×m 

                 Size of Filter: n×n 

        Output value :( m-n+1) × (m-n+1) 

The image size reduces each time when applying a convolution function, which is one of the 

drawbacks. So, we can map the image with an additional boundary to solve the problem, and 

applying one pixel all over the sides. 

             Padding: P 

 Input:m×m 

             Size of Filter: n × n 

             Output value: (m+2P-n+1) × (m+2P-n+1) 

Conversely, the receptive fields will collide less if higher measures are used, and the resulting 

output volume will have smaller spatial dimensions. By extending the input volume with zeros at its 

outer edges, the padding parameter allows the spatial size of output volumes to be regulated. Also 

desirable to maintain the spatial size of the input volume precisely. Reflection and repetition padding 

are two widely used methods for performing padding that is more sensitive to the quality of the 

original picture. Reflection padding illustrates the outward border quality of the image, while 

repetition padding fills the padded areas with the same values as the original image's outer edges. 

Rectified Linear Unit is an activation function layer that eliminates the adverse value commencing 

the function maps and retains the positive values.  

         The output is f(x) = max (0, x).         -----------(2) 

Pooling Layer divides the attributes into rectangle regions, and computes the value of each area, by 

performing down-sampling. Using maxPooling2dLayer, we build a max-pooling layer. Filter sizes, 

strides, and maximum or average pooling are the parameters for a pooling layer. The input of the 

pooling layer is taken as ma × mb ×mc. 

                      The output is [{(ma - n) / S + 1} × {(mb -n) / S + 1} × mc]. ----------(3) 

 At the end of the network for classification, the fully connected layer is used where all the neurons 

in the level are linked in the next layers, which is used for classifying. The softmax layer can be 

worn to measure the probability of proximal classification. 

The formula for softmax is as follows: 

                               
 
   = (zi)/   

   
  

   ------(4) 

 

zi -   The input vector elements are considered as zi values, and it can handle any real value, zero, 

positive, or negative. 

 
 - The softmax function input vector, which is made up of (z0, ... zK). 

 

    - The standard exponential function is applied to each part of the input vector.  
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 -is the normalization term which implies that the values of output function with the range of  

(0, 1) and summarized. 

 K-The unit of classes. 

The batch normalization layer is applied to a network output for more stable predictions; 

reduce overfitting, and speeds up training by an order of magnitude. The technique normalizes each 

input channel through a mini-batch. Batch normalization greatly accelerates training speed by 

minimizing lacking gradient issues and has the advantage of improving the training of the network. 

This also has other advantages, such as fast initialization of weight, increase in training speed greater 

learning rate, and regularization of activation function values. Firstly determining the variance as 

σB2 and mean as μB over a mini-batch and each input channel, Batch normalization normalizes the 

inputs mi. Then, the normalized activations are determined as            

                            i=mi                              --------------(5)                                           

                                                                            

The mini-batch variance is taken as very small, and ε (property Epsilon) increases model accuracy. 

The batch normalization layer transfers and extents the activations to allow for the possibility of 

inputs with mean zero value and unit variance are not suitable for this layer. 

   yi=y    i+          ------------------(6) 

   

Here, during network training, the scale factor as γ and offset as β are trainable factors that are 

modified. When training of network completes, the batch normalization layer calculates the variance 

and mean value over the entire training set and retains in the properties of TrainedMean and 

TrainedVariance.While making predictions on new images using a trained network, the layer uses 

the trained mean and variance to normalize the activations instead of the mini-batch mean and 

variance. Based on a convolutional neural network classification, the proposed architecture is 

evaluated to find out the recolored images.  
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 Fig 3: System architecture for recolor detection  

                           

An experimental study is presented regarding the benefit of diverse filter size and the number of 

filters by changing the structure of the convolution layer to get more accuracy. The CNN architecture 

will be used to extract the image features directly from the data and to identify as a colored or an 

ordinary picture in two classes. This framework, including the CNN architecture, represents an input 

image (frame) with dimensions of 224×224 pixels. Firstly, by presenting (11) number of filters with 

filter size (3)pixels followed by Rectified linear and batch normalization and along with 

maxpooling2dlayer of filter size 2×2 with stride value as 2, repeated by the second layer having the 

same size of filter 3×3 and the similar amount of filter (35). Similarly, applying the third layer just 

increases the number of filters to obtain an output. 

 

3.2 Training and Testing Data 

 

Applying the Deep Learning Toolbox to MATLAB software helps us to train the pre-trained 

network. This plays vital importance for generalization performance to choose the correct dataset for 

a given classification task. For a color picture, the three channels correspond to the intensity of red, 

green, and blue for each pixel. The whole dataset is usually divided into three subsets, called the 

training set, the test set, and the validation set.  

All experiments are performed on the Dell Inspiron15 5000 series machine with Intel® Core(TM) i3-

5005U CPU @ 2.00GHz 2.00GHz, 4GB of RAM, Windows 10 installed, HD Graphics 5500, 64-bit 

operating system, and 64-bit processor. This approach is implemented with MATLABr2018a and the 

language used is Matlab. ADAM is used as the optimizer. The system is skilled with 25 epochs. The 

input layer has been simplified with data. The non-linear activation function and batch normalization 

have been used during each convolution layer to enhance the network by speeding up training, and 

steps for computation is simple. The Softmax classifier is used for the output, which is logistic 

regression, to regularize the values among 0 and 1 to avoid overfitting issues. The overall result runs 

on the dataset, along with the countable of frames used for validation and testing. By setting the 

value of a learning rate ε= 0.0001, CNN has been training. 

     

4 RESULTS ANALYSIS: 

 

In this paper, consider the color image dataset (VOC PASCAL2012), which contains a combination 

of colored and recolored image sets. 
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                                                          Fig 4: Input Image 

 

The input image is resized to 224x224.HSV color spacing is applied as a recoloring method. Based 

on the input image, obtain a difference image (DI) image and an illuminate mapping image (IM). 

     

 
 

     Fig 5: Difference Image 

 

 From the resized original image, IM is generated, i.e. illuminant image.  

     

 
 

     Fig 6: Illuminant image 

 

The fusion of all the images is done. The fused image is obtained. 
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     Fig 7: Fused image 

 

 

The output for an image is shown whether it is a recolored image or a normal image only after 

training the network model. 

 

 
  

      Fig 8: Recolored 

 

 

Based on the training of the network, the accuracy is considered as mini-batch accuracy where 100% 

accuracy is acquired. 

 

Epoch Iteration 

Time 

Elapsed 

(hh:mm:ss) 

Mini-

batch 

Accuracy 

Validation 

Accuracy 

Mini-

batch 

Loss 

Validation 

Loss 

Base 

Learning 

Rate 

1 1 00:00:11 51.32% 100% 1.5543 0.0607 
1.0000e-

04 

25 25 00:03:34 100% 100% 0.0076 0.4912 
1.0000e-

04 

 

 

     Table 9: Accuracy results 

 

The below graph shows the training progress where the network starts working based on the number 

of epochs and iterations. Both graphs of accuracy and loss are plotted with the amount of time taken. 

To monitor training progress while training the networks for deep learning is often useful. The 



Dogo Rangsang Research Journal                                                         UGC Care Group I Journal 

ISSN : 2347-7180                                                                                               Vol-11 Issue-01 - 2021 

Page | 10                                                                                            Copyright @ 2021 Authors 

training is progressed, learned, and can be calculated whether and how rapidly the network accuracy 

is improving. 

 

 
 

    Fig 10: Results for validation accuracy and training loss 

 

The table shown below is about the comparison of the proposed method with the previous 

technique and achieved as best accuracy when compared with the existing one. 

 

 

    Table 5.2: Comparison with the existing technique 

 

Literature Survey Accuracy 

VGGnet 16 layered[9] 93% 

Proposed model with CNN,16 layers 100% 

 

          

5 CONCLUSION AND FUTURE WORK 

 

In this project, using a deep learning approach, a dynamic architectural design for recolored detection 

was proposed and classified. Both inter-channel and illumination consistency are employed to help 

feature extraction. Datasets are applied and used different filters size and the different number of 

filters. A major effect on classification accuracy is predicted by designing a structure of filters. Basic 

recommendations for future work are using more intricate and deeper models for unpredictable 

problems. The model is more effective by the integration of DNN with the theory of enhanced 

learning. 
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