
  International Research Based Journal 
  www.irbjonline.in                                    Vol(3)-Issue(2), Februray,27, 2016,ISSN 2348-1943  
 
 

7 
 

Generating artistic images from RGB images along 

with textual data embedding and extraction 
 

Er. Rajdevinder Kaur* and Er. Manpreet Kaur** 

*E-Security (CSE) ,**Computer Science 

BBSBEC , Fatehgarh Sahib,Punjab 

 

Abstract 

In this work, artistic images have been 

produced from normal color digital images 

using line cubism method. All work has 

been done in MATLAB as one can easily 

operate on images using image processing 

commands included in it. In this method we 

propose a better method to find most 

dominant lines in an image using edge 

enhancement by Gabor filter first and then 

canny edge detection for detecting edges in 

the image. After that line Hough transform 

has been applied to get the dominant lines as 

we have to divide the whole image into 

different regions which should have 

arbitrarily angles to make all regions as 

small cubes. As we can’t use all the lines 

find we have first find the most prominent 

lines in the image by setting the length of 

line as threshold for getting the prominent 

lines. After that one more filtering step is 

followed to select the lines so that they are 

away from each other by certain length. 

After those remaining lines has been 

extended to the boundary of the image. The 

cube regions have been recolored with the 

mean of that region and a final image has 

been obtained which will be called as artistic 

image. After that we apply data hiding in it 

along with a proposed   algorithm to extract 

the data from the image in the receiver end. 

We have modified the original method [4] as 

only a message was inserted before, but by  

 

 

 

this method a lot of data can be entered 

without changing the intensity values in the 

cubism image. The experimental results 

proves the effectiveness of the proposed 

work 

Keywords: Artistic images, data hiding, 

cubes, line transform 

1. Introduction 

Art and illustration have historically been 

the sole domain of artists — skilled and 

creative individuals willing to devote 

considerable time and resources to the 

creation of images. Computer technology 

now allows the quick and easy creation of 

highly realistic images of natural and 

imaginary scenes. This technology 

automates the tedious details of 

photorealistic rendering, although the 

process is still driven by the human user, 

who selects the scene and rendering 

parameters. The technology for producing 

non-photorealistic works such as paintings 

and drawings is less advanced — the user 

must either “paint” the entire image 

interactively with a paint program, or else 

must process an image or 3D model through 

a narrowly defined set of non-photorealistic 

filters. Ideally, a human user should be able 

to choose from a wide range of visual styles, 

while leaving the mechanical details of 

image creation to a computer. It is now 

possible to envision animating a feature 
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length movie in a watercolor or oil painting 

style, a feat that would be prohibitively 

labor-intensive with traditional media. Non-

photorealistic rendering can also be used to 

inexpensively create attractive and concise 

images for graphic design and illustration. 

Most current computer painterly rendering 

algorithms use very simple brush strokes 

that are all of equal size and shape. Thus, the 

resulting images tend to appear mechanical 

in comparison to hand-made work. In this 

paper, we present techniques for painting an 

image with multiple brush sizes, and for 

painting with long, curved brush strokes. We 

can make the resulting images to be more 

visually pleasing and “natural” than those 

produced with previous algorithms. Artists 

have long exploited the richness of natural 

media in a variety of unique styles. 

Naturally, we would like our computer 

algorithms to be capable of similar variety. 

Here we do not attempt to imbue 

“creativity” into the algorithms, but prefer a 

more cooperative relationship. Rather, the 

user selects a composition and a rendering 

style, and the computer produces an image 

from these choices.  

 Along with producing artistic images as [4] 

proposed a data or message embedding 

technique in these images. They hide 

message data in the automatically-generated 

Cubism-like image during the image 

creation process by shifting the colors of the 

pixels in the image regions slightly for the 

minimum amounts plus-minus one of while 

keeping the average colors of the regions 

unchanged. In this way, the original art style 

of the image with uniform regions may be 

kept. The color differences in the resulting 

image are difficult to be found by a hacker 

because the human visual system is weak in 

discriminating small color changes. Also, by 

constraining the numbers of the embedded 

binary values of 0’s and 1’s to keep the 

average region colors unchanged, the data 

embedding process can be reversed so that 

lossless recovery of the cover image from 

the stego-image can be achieved, as proved 

by theorems in their study. However their 

experimental results show that their 

embedding algorithm has very low data 

embedding capacity as they embed single 

line messages. We modified existing 

algorithm to embed large amount of data 

and textual data in kilobytes has been 

embedded in it by changing the way of 

embedding data 

1.1 Digital watermarking 

Digital watermarking technology is an 

emerging field in computer science, 

cryptography, signal processing and 

communications. Digital Watermarking is 

intended by its developers as the solution to 

the need to provide value added protection 

on top of data encryption and scramblingfor 

content protection. Like other technology 

under development, digital watermarking 

raises a number of essential questions as 

follows. Digital watermarking is defined as 

a process of embedding data (watermark), 

into a multimedia object to help to protect 

the owner’s right to that object [5]. The 

embedding data (watermark) may be either 

visible or invisible. In case of visible 

watermarking, the watermark is embedded 

into the host image such that the watermark 

is intentionally perceptible to a human 

observer; whereas in the case of invisible, 

the embedded image data that is not 

perceptible, but may be extracted by a 

computer program [6]. 

2.  Existed work 

In recent years, the topic of automatic art 

image creation via the use of computers 

arouses interests of many people, and many 

methods have been proposed. Hertzmann [1] 

surveys the ideas and algorithms of creating 

art images by stroke-based rendering which 

is an automatic approach to creating non-

photorealistic imagery by the use of discrete 
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elements like paint strokes and stipples. The 

common goal of creating these image styles 

is to make the generated art images look like 

some other types of images. Mosaic image is 

also a type of computer art image about 

which many investigations have been 

conducted. Each mosaic image is composed 

of many small identical tiles, such as 

squares, circles, triangles, and so on. 

Different from conventional mosaic images 

which have tiles all arranged in a fixed 

orientation, Hausner [2] created a type of tile 

mosaic image by placing tiles to follow the 

edges in the input image to make the created 

art image look smoother. Another important 

criterion for art image creation is to limit the 

number of strokes so that the resulting 

image looks like an abstract painting. 

Besides, Song, et al. [3] produces an abstract 

synthetic art by fitting shapes like triangles 

or rectangles to the regions in segmented 

images. Liu et al. [4] proposed a new 

method of combining art image generation 

and data hiding to enhance the camouflage 

effect for various information-hiding 

applications is proposed. First, a new type of 

computer art, called line-based Cubism-like 

image, which keeps a characteristic of the 

Cubism art—abstraction by prominent lines 

and regions from multiple viewpoints—is 

proposed. In the creation process with an 

input source image, prominent line segments 

in the image are detected and rearranged to 

form an abstract region-type art image of the 

Cubism flavor. These are examples of the 

existed art work.  

3. Present work 

Visual art has always been linked to the 

idea of providing alternative perceptual 

experiences. However, there is still a 

lack of research investigating the 

specificity of visual artworks in 

comparison to non-artistic images from 

an everyday context. In this work we 

have used line cubism to turn multi 

textured images into artistic images. 

After getting artistic image we have also 

implement data embedding in it which 

can be extracted on the receiver end by 

extraction process. We have develop a 

system so that almost any image can be 

converted into art image by setting or 

varying some parameters of the 

algorithm to achieve better results 

according to the taste or choice of 

different humans. Cubism artists 

transform a natural scene into geometric 

forms in paintings by breaking up, 

analyzing, and reassembling objects in 

the scene from multiple viewpoints. In 

addition, with the scene objects 

rearranged to intersect at random angles, 

each Cubism painting seems to be 

composed of intersecting lines and 

fragmented regions in an abstract style. 

The idea of the proposed art image 

creation technique is inspired by these 

concepts of the Cubism art.  

3.1 Description of various steps used 

in proposed work 

 It has been found that the art effects 

produced in any image also varies with 

the content in it. We have tested this 

algorithm on number of images. Some of 

images collected and transformed by this 

algorithm has been shown above. We 

have divide this algo into three portions. 

In first, we produced the cubism like art 

image and in step two we carried out 

textual in second data embedding has 

been done and in third data extraction 

has been carried out. Different steps in 

this presented work have been illustrated 

in brief in a step-wise manner to get the 

better understanding of the algorithm 

along with the techniques used in it.  
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3.1.1: Evaluating Cubism art image 

from an input RGB image 

Step 1) Conversion of RGB image 

L*a*b space 

Step 2) Apply Gabor filter to enhance 

the edge region in images 

Step 3) Apply canny edge detection to 

detect the dominant edges in the image  

Step 4) Apply Hough transforms to get 

the straight lines in the image [7] 

Step 5) Implementation of Region 

portioning and region recoloring   

3.1.2: Embedding textual data in 

Cubism art image  

By taking the average color of all the 

pixels in the region, resulted image 

visually looks like the source image 

which can be send on any transmission 

channel like internet so that no one can 

recognize as the watermarked image. As 

a weakness of the human visual system 

in differentiating small color changes, 

textual data hiding can be carried out in 

this type of art image in which one can 

embed any secret message need to be 

delivered. This effect, in addition to that 

of attracting people by the artistic 

content of the Cubism-like image, gives 

the proposed data hiding technique a 

camouflage effect which arouses no 

suspicion from hackers. Furthermore, a 

reversible region recoloring scheme, 

which keeps the average color of each 

region unchanged, is designed as a 

substitute of the original recoloring 

process used in previous section. This 

reversibility guarantees that one can 

extract the data embedded in the stego-

image to restore the original content of 

the cover image without a loss.  

3.1.3: Extraction of embedded data 

The proposed data extraction process is a 

reverse version of the proposed data 

hiding process and consists of two 

stages—embedded data extraction and 

data DE randomization. In the first stage, 

region recoloring sequence has been 

recovered in the stego-image and 

obtained the area and the average color 

of each region in the stego-image. Based 

on the average color of each region, 

message data has been retrieved in the 

stego-image by comparing it with the 

pixels’ colors in the region. In the 

second stage, the retrieved data is DE 

randomized to get the original message 

data using the secret key. 

4. Results 

After reading the desired RGB image that 

need to be make artistic , it has been 

converted to Lab space. The result after 

conversion has been shown below. 

 
Figure 1: (a) Input RGB image (b) Image 

after RGB to Lab color space conversion 

 After this Gabor filter has been applied to 

enhance the edge pixels so that canny edge 

detector can easily locate the dominant lines 

in the image. We have moved the Gabor 

filter on whole image repeatedly by setting 

the filter orientation from 0 degree to 180 

degree by a difference of 10 degree. After 

that output from whole process put in a 

matrix from which only dominant values has 

been selected so that we can get the 
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maximum response from an individual filter. 

The results at this step has been shown 

below  

 

 
Figure 2:  Image after Gabor filtering 

 After this canny edge detector has been 

applied to get the dominant edges in the 

image. The output after canny edge 

detection has been shown below. 

 
Figure 3:  Image after canny edge 

detection 

After this line Hough transform has been 

applied in order to get the straight lines in 

the image. We can vary the parameters in 

this function in order to get the required 

quantity of the lines. In this we have fixed 

the parameters for all images.  We have 

choose FillGap=8 MinLength=40 for getting 

the Hough lines. First parameter is the break 

points it can tolerate in the line and second 

one is the minimum length of the line in 

terms of number of pixels. Results after 

applying line Hough transform has been 

shown in the figure below. 

 
Figure 4:  Image after extracting lines 

using line Hough transform. 

As we can’t use all the lines for cubism we 

have adopted am method to filter the lines so 

that best lines can left in this selection. 

Results after this step has been shown 

below. 

 
Figure 5:  Image after extracting 

prominent lines in the image. 

After this these line segments are extended 

to the boundaries of the image and have 

given black color to them in order to make 

cubism like regions. The results at this step 

has been shown below 
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Figure 6:  Image after extending 

prominent lines in the image 

 After this we applied the recoloring process 

so that each region color pixels can be 

replaced to get the artistic image. The results 

after this process has been shown below 

 
 

Figure 7:  (a) Original RGB image (b) 

Image after mean color replacement or 

cubism image 

After this we embed data in this image. The 

procedure for data embedding and extraction 

process has been briefed in this chapter in 

this we measure the output after data 

embedding along with the MSE and PSNR 

parameters of original image and image after 

cubism process along with quantity of data 

embedded in each image showed in results 

in coming sections. Two criteria for 

designing data hiding techniques are 

imperceptibility of distortion in the stego-

image due to data embedding and 

recoverability of the original cover image 

content from the stego-image. To achieve 

imperceptibility, a weakness of the human 

visual system in differentiating small color 

or gray scale differences is often utilized, 

e.g., by the least significant bit (LSB) 

modification scheme. In this we adopted the 

procedure of data embedding using color 

shifting’s of embedded pixel by plus-minus 

one value. By this the embedded output 

image remains impercible and one cannot 

recognize the alterations in the image. The 

data we used for embedding process has 

been shown in figure below which has been 

kept in a text file. 

 

 
Figure 8: A snapshot for the embedded 

data 

 

 

 
Figure 9: (a) Image after data embedding 

(b) Modified pixels 

As seen above it is hard to recognize the 

modified pixels as there is small shifting in 

the pixel values. In bottom column above, 

difference image has been shown in which 

changes has been shown by color pixels. 
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Input Image 

 
 

   

Stego Image 

    
MSE 0.1488 0.1472 .1482   0.1483 

PSNR 48.31 48.36 48.33   48.33 

Embedding 

capacity (bytes) 

41673 34969 31326 35302 

 

 

As seen above we can see that we can create 

artistic images from normal color images 

using line cubism method. As in previous 

method, only secret message has been used 

for embedding and extraction, we have used 

it to embed textual data in the image while 

keeping its intensity values of the pixels in 

the impercible range. It has been found that 

more than thirty thousand alphabets can be 

embedding in a 256*256 RGB image. We 

have set a parameter of taking prominent 

lines with inter distance of more than 7 

pixels and results Has been shown for this 

parameter here. One can change this 

parameter and can retrieve different results 

according to the taste of the artistic image 

created. 

 

 

 

5. Conclusion 

 

Art and illustration have historically 

been the sole domain of artists — skilled 

and creative individuals willing to 

devote considerable time and resources 

to the creation of images. Computer 

technology now allows the quick and 

easy creation of highly realistic images 

of natural and imaginary scenes. This 

technology automates the tedious details 

of photorealistic rendering, although the 

process is still driven by the human user, 

who selects the scene and rendering 

parameters. In this method we propose a 

better method to find most dominant 

lines in an image using edge 

enhancement by Gabor filter first and 

then canny edge detection for detecting 

edges in the image. After that line 

Hough transform has been applied to get 
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the dominant lines as we have to divide 

the whole image into different regions 

which should have arbitrarily angles to 

make all regions as small cubes. As we 

can’t use all the lines find we have first 

find the most prominent lines in the 

image by setting the length of line as 

threshold for getting the prominent lines. 

After that one more filtering step is 

followed to select the lines so that they 

are away from each other by certain 

length. After those remaining lines has 

been extended to the boundary of the 

image. The cube regions have been 

recolored with the mean of that region 

and a final image has been obtained 

which will be called as artistic image. 

After that we apply textual data hiding in 

it to extract the data from the image in 

the receiver end. In future, this work can 

be explored for make further 

improvement in artistic effects 
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