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In our opinion, the best brightness, hue 
and saturation system consists of the 
brightness as linear combination of the 
RGB values, the hue as actual angle in the 
color cube and saturation as relative 
distance from the body diagonal to the 
surface of the color cube. Such a system, 
called YHS, is presented in [1]. It satisfies 
all three demands and makes easier some 
color manipulations
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The problem with noise

Noise is a byproduct of irregular signal fluctuations that accompany a transmitted signal. What’s 
important to understand here is that these fluctuations are not a part of the signal and instead 
obscure the intended target.

Thus, one of the most crucial tasks in imaging is finding a solution to create a strong signal with a 
minimum amount of noise beside it. Unfortunately, finding a solution often proves to be a 
significant challenge in imaging, particularly in a low-light situation where the signal is already low. 
When dealing with image noise, the first step is to identify the type of noise you’re encountering.



Noise types

• Temporal noise: completely random and results from variations in generating a 
digital value from a single pixel by converting incoming photons into electrons

• Spatial noise: Variations in an individual pixel typically cause spatial noise and are 
therefore not random. This noise type is often referred to as "non-uniformities" 
because the term noise itself implies a random process. EMVA1288 uses the term 
"non-uniformity

• variations between the pixel can also be caused by temporal noise. The various 
forms of spatial noise are only observable when minimizing the temporal noise







Noise sources

differentiate into two primary noise 
sources:

1- Photon-Shot noise

2-Read noise.



• The photon-shot noise refers to the noise of the light itself.

• If we imagine light as a flow of photons, this flow is not perfectly constant over time. To compare, picture an instrument 
that measures rain on a small surface. If we have heavy rain, we can accurately provide a number that is the average for the 
surface per time interval. However, very light rain will only show a few drops per time interval and change rapidly for the 
various measurements.

• The same idea from the rain example applies to photon-shot noise. The ratio of signal to noise (SNR) equals the signal's 
square root for photon-shot noise. Put simply, the more photons we have, the better the SNR and vice versa.

•Photon-shot noise





Read noise

Read noise is a summary of multiple types of noise sources within the reading
process of the sensor .

In many cases, the noise is constant, so the lower the signal, the worse the SNR. Likewise, the lower the number of photons, the 
lower the SNR.

When we plot the SNR vs. the number of photons per pixel per exposure, we can differentiate the SNR into two regions:

Read-noise limited: Occurs when the read noise is so intense that the SNR is significantly lower than the lowest SNR that 
appears from the photon shot noise.

Photon shot noise limited: Occurs when the measured SNR is just slightly below the highest SNR that you can reach with the 
photon shot noise.



• Read noise

• Read noise is a summary of multiple types of noise sources within the reading

• process of the sensor.

• In many cases, the noise is constant, so the lower the signal, the worse the SNR. Likewise, the 
lower the number of photons, the lower the SNR.

• When we plot the SNR vs. the number of photons per pixel per exposure, we can differentiate the 
SNR into two regions:

• Read-noise limited: Occurs when the read noise is so intense that the SNR is significantly lower 
than the lowest SNR that appears from the photon shot noise.

• Photon shot noise limited: Occurs when the measured SNR is just slightly below the highest SNR 
that you can reach with the photon shot noise.



• matlab

• 1.a = imread('D:\ben.png');

• 2.figure,imshow(a)

• 3.%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%Noise%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

• 4.% 1. Salt and pepper noise

• 5.a1 = imnoise(a,'salt & pepper',0.2); %0.2 is the noise ratio

• 6.figure,imshow(a1)

• 7.%Then convert matrix from 3D to 2D

• 8.c = permute(a1, [1 2 3]);

• 9.c = reshape(c, [], size(a1,2), 1);

• 10.%To remove the noise using median filter (The best filter)

• 11.a2 = medfilt2(c, [5 5]);

• 12.figure,imshow(a2)

• 13.%To remove the noiseLow pass filter (disadvantage: increase the brightness)

• 14.a3 = fspecial('average');

• 15.a4 = filter2(a3,c);

• 16.figure,imshow(a4)

• 17.%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

• 18.%2. Gaussian noise

• 19.a1 = imnoise(a, 'gaussian');

• 20.figure,imshow(a1)

• 21.%Then convert matrix from 3D to 2D








