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Introduction 

Camouflaging is the key feature of any country’s 
defense as the outcome of war depends greatly on 
the adaptability of a country’s forces to the terrain of 
the battle field. In the present Communication era, 
where enemies engage in electronic warfare, it 
becomes imperative that enough steps are to be 
taken to ensure the safety of data in storage or 
transit. Dependency of nations on private data 
service providers has been questioned worldwide. 
Hence the concept of high level data security 
(Application Layer) is a promising solution to the 
above cited problems. In this work, we present an 
idea and its implementation to take a regular image 
and hide the object/s of interest in the image using a 
modified, digitized version of Thayer Counter 
shading and image in-painting. 

Counter Shading, or Thayer's Law, is a method 
of camouflage in which an animal's coloration is 
darker on the upper side and lighter on the 
underside of the body. This pattern is found in 
species of mammals, reptiles, birds, fish, and insects, 
both predators and prey. 

 
When light falls from above on a uniformly colored 
three-dimensional object such as a sphere, it makes 
the upper side appear lighter and the underside 
darker, grading from one to the other. This pattern of 
light and shade makes the object appear solid, and 
therefore easier to detect. The classical form of 
Counter Shading, discovered in 1909 by the 
artist Abbott Handerson Thayer, works by 
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counterbalancing the effects of self-shadowing, 
again typically with grading from dark to light. In 
theory this could be useful for military camouflage. 
LITERATURE SURVEY 
What authors say : 

1.Abbot Henderson Thayer: Animals are painted by 
Nature darkest on those parts which tend to be most 
lighted by the sky's light, and vice versa.... the fact 
that a vast majority of creatures of the whole animal 
kingdom wear this gradation, developed to an 
exquisitely minute degree, and are famous for being 
hard to see in their homes, speaks for itself. 

2.Hugh Bamford Cott: in his 1940 book Adaptive 
Coloration in Animals described many instances of 
Counter Shading, following Thayer in general 
approach  but criticizing Thayer's excessive claim 
(“He says -All patterns and colors whatsoever of all 
animals that ever prey or are preyed upon are under 
certain normal circumstances obliterative.”) that 
effectively all animals are camouflaged with Counter 
Shading. Cott calls this "Thayer straining the theory 
to a fantastic extreme". 

“Both Thayer and Cott include in their books 
photographs of a non-counter shaded white cockerel 
against a white background, to make the point that 
in Thayer's words "a monochrome object can not be 
'obliterated', no matter what its background" or in 
Cott's words  "Color resemblance alone is not 
sufficient to afford concealment".” 

Cott explains that, 
“Contrary to what might have been expected by any 
one lacking in artistic perception, the bird appears 
highly conspicuous, the back looking lighter, and the 
breast darker, than the background, although in 
actual fact, back, background and breast are all pure 
white." 

 
A 1917 photograph of a Counter Shading study by 
Thayer, who became obsessed by the mistaken idea 
that all animals are Counter Shaded. The model on 
the left is conventionally camouflaged and visible, 
whereas another on the right is so carefully Counter 
Shaded that it is effectively invisible. 

HISTORY 
Animals resort to counter shades naturally t o avoid 
being detected by predators as well as prey. This is 
clearly shown in Figure below. An owl uses the fallen 
dry leaves as a background to camouflage itself. Also 
it can be seen from Figure that humans use clothing 
to match their surroundings to hide from animals 
while hunting. Abbot Henderson Thayer was the first 
person to notice that light intensity and angle of 
incidence played a major role in camouflaging. He 
attempted to develop an artistic model out of it. His 
paintings were so close to perfection that to 
convince people and critics that he was not cheating 
and the objects were there in the image, he was 
forced to vow using religious scriptures. Figure 
shows the best ever recorded attempt in counter-
shading. There are two identical ducks in the image. 
But only one (left) is visible and the one on the right 
is counter shaded by Abbott H Thayer using the 
combination of the background color and the color 
of the shadow it casted on the background which 
renders it invisible. 

 

 
METHODOLOGY 

The algorithm to implement the proposed idea for 
communication is explained in two stages.  

Stage 1: Camouflaging the Object of Interest. Here 
we explain the algorithm to effectively blend an 
object in the foreground with the background.  

1. Histogram development for all colors and light 
intensity. 

 2. Using the shadow casted by the object, to obtain 
the position of source of light. 

 3. Averaging Histogram to obtain mean point of 
light intensity.  

4. Averaging the color Histograms 

5. Obtaining above and below average points for the 
histogram. 
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6. Using the results of 1 and 4 to counter-shade the 
object in an attempt to render it invisible. 

The following section depicts the methodology as a 
pseudo code at the level of an abstract algorithm.  

1. Histogram development: The image in any format 
is read and its components (CMYK or RGB) are 
plotted against the pixel position along the X-axis. 
This set of graphs from the histograms of the image.  

a. Declare an integer array that holds every possible 
level of colors (R: 0-255, G: 0- 255, B: 0-255, I: 0-255). 

b. Loop 0 through each parameter (R, G, B, A). 

c. Initialize said array to all 0. 

d. Loop 1 through each row of the image. 

e. Loop 2 through each pixel in the current row. 

f. Get color value at [row, column]. 

g. Increment the histogram array at the index 
obtained by the color value from above by 1. 

h. End of loop 2. 

i. End of loop 1. 

j. End of parameter Loop 0 

2. The light intensity histogram {I} is used to obtain 
the position of the light source. Highest intensity 
point and the slope to each corner of the image are 
the components used to determine this.  

3. The intensity histogram {I} is then averaged and 
then the new values are stored back into the image. 
This results in a flat image where the light intensity 
no longer produces the depth (3- d perception) to 
the image. 

 4. Obtain the averages of color histograms 

 a. Declare 3 integer values Ra, Ga, Ba for averages 
and initialize to 0’s. 

 b. Loop through colors. 

 c. Loop through Color histograms. 

 d. Equate Color average to sum of all values of {Red 
R} and divide by N (number of pixels). 

 e. End histogram loops. 

 f. End color loops. 

 g. Obtain the color averages Ra, Ga, Ba. 

 5. The color histograms are used to obtain 
secondary points (Standard Deviation based) for 
each component. They determine the colors to be 
used for counter shading. 

 a. Declare 3 arrays for colors (Rd, Gd, Bd) for 
deviation. 

 b. Initialize all arrays to all 0’s 

c. Loop through color histograms (R, G, B). 

d. Equate Color deviation to color average (from 4) ~ 
Histogram (from 1). 

 e. End histogram loop  

6. The higher average points (Shadow points) are 
used to shade the lower intensity points and vice 
versa to obtain the counter shaded image. 

 a. Loop 1 through each row of the image. 

 b. Loop 2 through each pixel in the current row. 

 c. If (I value at [row, column] < I average i. Color 
value at [row, column] = Color value at [row, 
column]+Color deviation. 

 d. Else Color value at [row, column] = Color value at 
[row, column] - Color deviation e. End of loop 2 . 

f. End of loop 1 

Stage 2: 

Retrieval of Objects of Interest This stage happens at 
the receiver. The receiver requires the exact location 
of the maximum Intensity point in the image and the 
slopes for this to achieve the complete retrieval. 
These two parameters are generated in step 1 of 
stage 1. The steps of retrieval are explained as 
follows.  

1. Image reconstruction using the maximum intensity 
point, intensity and slope 

 2. Color correction using regression for high and low 
points. 

 3. Human intervention to identify object of interest. 

 4. Repeat 2 and 3 till object of interest obtained.  

The detailed process is as follows. 

 1. Image reconstruction using the maximum 
intensity point, intensity and slope: 

 a. Add the intensity into image at the given point. 
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 b. Obtain the other points on the image using the 
slopes in all directions. 

 2. Color correction using regression for high and low 
points. 

 a. Obtain a full set of low points and high points for 
each pixel using a deviation constant (In this paper 
we assume 0.05). 

 b. Generate two images using these two sets 

3. Check visually if the object of interest is obtained 
in both cases . 

a. Results in the knowledge that which of the two is 
closer to the original. 

 4. Repeat 2 and 3 till object of interest obtained. 
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