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How to improve the performance?

• Possible solutions:
– Utilize color information.
– Utilize edge and shape information.
– Using different layout.
– Features fusion.



Color Models

 The purpose of a color model (also called 
color space or color system) is to facilitate the 
specification of colors in some standard way.

 RGB (red, green, blue) for monitor, video camera.
 CMY (cyan, magenta, yellow), CMYK (CMY, black) 

model for color printing.

 HSI model, which corresponds closely to the way 
humans describe and interpret colors.



H.R. Pourreza

The RGB Color Models



H.R. Pourreza

The HSI Color Models

RGB H

S I



Try different models in OpenCV



Histogram

• Frequency count of each individual color
• Most commonly used color feature 

representation

Image Corresponding histogram



Histogram



Color Histograms

• Quantization of color space

− Quantization is important: size of the feature 
vector.

− When no color similarity function used:
• Too many bins – similar colors are treated as dissimilar.
• Too little bins – dissimilar colors are treated as similar.



 Cumulative histograms

Color histograms: main disadvantages
1. Color similarity across histogram bins is not 
considered:

d(H1, H2) > d(H1, H3)



Color histograms: main disadvantages
2. Spatial color layout is not considered:

HA= HB = HC

A B C

( 3, 0.242552,  77, 99)
( 1, 0.218489,  60, 65)
(21, 0.208021,  81, 13)
(19, 0.108854,  88, 41)
(13, 0.079948,  78, 30)
(27, 0.070677, 120, 78)
(31, 0.030260,  64, 87)
(19, 0.013958, 126, 83)

bin number
(color num)

amount of 
color

position of color



Practice Time

• Use OpenCV to read&show an image
• Use OpenCV to convert the color space
• Calculate histogram of an image
• Apply histogram to Image Retrieval



Use OpenCV to read&show an image

• C++



Use OpenCV to read&show an image

• Python



Use OpenCV to convert the color space



Calculate historgram of an image
cv.calcHist(images, channels, mask, histSize, ranges[, hist[, accumulate]])

1. images : it is the source image of type uint8 or float32. it should be given in 
square brackets, i.e., "[img]".

2. channels : it is also given in square brackets. It is the index of channel for 
which we calculate the histogram. For example, if input is a grayscale image, 
its value is [0]. For a color image, you can pass [0], [1] or [2] to calculate the 
histogram of blue, green or red channel, respectively.

3. mask : mask image. To find histogram of a full image, it is given as "None". 
But if you want to find histogram of a particular region of an image, you have 
to create a mask image for that and give it as mask. (I will show an example 
later.)

4. histSize : this represents our BIN count. Need to be given in square brackets. 
For full scale, we pass [256].

5. ranges : this is our RANGE. Normally, it is [0,256].



Apply histogram to Image Retrieval 
• Original 

• Using Hist



Example 1

• Histogram: the number of bins = 256



Example 2

• Histogram: the number of bins = 10



Color histograms: main disadvantages
2. Spatial color layout is not considered:

HA= HB = HC

A B C

( 3, 0.242552,  77, 99)
( 1, 0.218489,  60, 65)
(21, 0.208021,  81, 13)
(19, 0.108854,  88, 41)
(13, 0.079948,  78, 30)
(27, 0.070677, 120, 78)
(31, 0.030260,  64, 87)
(19, 0.013958, 126, 83)

bin number
(color num)

amount of 
color

position of color



How to improve the performance 
further? (Next time ...)
• Possible solutions:

– Utilize color information. (statistics on color 
information, such as histogram)

– Using different layout.
– Utilize edge and shape information.
– Features fusion.


