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Color Space

https://en.wikipedia.org/wiki/Color_model#/media/File:RGBCube_a.svg

https://en.wikipedia.org/wiki/RGB_color_model

Basic Color Spaces (OpenCV)

- RGB (Red, Green, Blue): is an additive color space where colors are created by combining red, green, and blue light 
intensities. OpenCV uses BGR (Blue, Green, Red) instead of RGB as its default channel order.
cv2.COLOR_BGR2RGB to convert from BGR to RGB.

- Grayscale: A single-channel representation of an image where each pixel represents intensity (brightness) on a 
scale from black (0) to white (255). Used when color information is not required.
cv2.COLOR_BGR2GRAY to convert from BGR to grayscale.

- HSV (Hue, Saturation, Value): HSV separates color information (hue) from intensity (value) and saturation. Hue 
refers to the type of color (e.g., red or blue), saturation measures the purity of the color, and value represents 
brightness. Use Case: Ideal for tasks like color-based segmentation because it simplifies the representation of 
colors.
cv2.COLOR_BGR2HSV to convert from BGR to HSV.

https://en.wikipedia.org/wiki/Color_model#/media/File:RGBCube_a.svg
https://en.wikipedia.org/wiki/RGB_color_model
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Color Space
RGB

https://en.wikipedia.org/wiki/Color_model#/media/File:RGBCube_a.svg

https://en.wikipedia.org/wiki/RGB_color_model

     

    

     

    

     

    

The RGB model works by adding light. When the intensities of red, green, and blue 
are all at their maximum, the result is white light. When all are at their minimum 
(zero intensity), the result is black.

Each color channel (R, G, B) typically has a range of values, often from 0 to 255 For 
example:

(255,0,0)(255,0,0): Pure red
(0,255,0)(0,255,0): Pure green
(0,0,255)(0,0,255): Pure blue
(255,255,0)(255,255,0): Yellow (red + green)

The RGB color space is widely used in electronic displays like computer screens, TVs, 
and cameras because these devices emit light.

  

   

https://en.wikipedia.org/wiki/Color_model#/media/File:RGBCube_a.svg
https://en.wikipedia.org/wiki/RGB_color_model
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Color Space
RGB

https://en.wikipedia.org/wiki/Color_model#/media/File:RGBCube_a.svg

Since colors in the RGB color space are coded using the three channels (in the range [0, 255]), it is more difficult to 
segment an object in the image based on its color.

https://en.wikipedia.org/wiki/Color_model#/media/File:RGBCube_a.svg
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Color Space
HSV

https://docs.opencv.org/4.11.0/df/d9d/tutorial_py_colorspaces.html

https://docs.opencv.org/4.11.0/da/d97/tutorial_threshold_inRange.html

https://colorizer.org/

https://docs.opencv.org/4.11.0/df/d9d/tutorial_py_colorspaces.html
https://docs.opencv.org/4.11.0/da/d97/tutorial_threshold_inRange.html
https://colorizer.org/
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https://docs.opencv.org/4.11.0/df/d9d/tutorial_py_colorspaces.html

https://docs.opencv.org/4.11.0/da/d97/tutorial_threshold_inRange.html

https://colorizer.org/

Color Space
HSV

https://docs.opencv.org/4.11.0/df/d9d/tutorial_py_colorspaces.html
https://docs.opencv.org/4.11.0/da/d97/tutorial_threshold_inRange.html
https://colorizer.org/
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Thresholding

https://docs.opencv.org/4.11.0/db/d8e/tutorial_threshold.html

https://docs.opencv.org/4.11.0/db/d8e/tutorial_threshold.html
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Thresholding

https://docs.opencv.org/4.11.0/db/d8e/tutorial_threshold.html

src

https://docs.opencv.org/4.11.0/db/d8e/tutorial_threshold.html


86

Thresholding

https://docs.opencv.org/4.11.0/db/d8e/tutorial_threshold.html

src

https://docs.opencv.org/4.11.0/db/d8e/tutorial_threshold.html
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Thresholding

https://docs.opencv.org/4.11.0/db/d8e/tutorial_threshold.html

src

https://docs.opencv.org/4.11.0/db/d8e/tutorial_threshold.html
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Thresholding + Morph.

cv.threshold(img_input, th_lst[i], 255, cv.THRESH_BINARY_INV)

th_lst = [50, 100, 150, 200]

https://docs.opencv.org/4.x/d7/d4d/tutorial_py_thresholding.html https://docs.opencv.org/4.11.0/db/d8e/tutorial_threshold.html https://docs.opencv.org/4.11.0/d3/db4/tutorial_py_watershed.html

https://docs.opencv.org/4.x/d7/d4d/tutorial_py_thresholding.html
https://docs.opencv.org/4.11.0/db/d8e/tutorial_threshold.html
https://docs.opencv.org/4.11.0/d3/db4/tutorial_py_watershed.html
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Thresholding + Morph.

https://docs.opencv.org/4.x/d7/d4d/tutorial_py_thresholding.html https://docs.opencv.org/4.11.0/db/d8e/tutorial_threshold.html https://docs.opencv.org/4.11.0/d3/db4/tutorial_py_watershed.html

img_input = cv.imread('mon1.png', 0)
kernel = cv.getStructuringElement(cv.MORPH_RECT, (11, 11))
ret, img_th = cv.threshold(img_input, 50, 255, cv.THRESH_BINARY_INV)
img_erode = cv.erode(img_th, kernel, iterations = 1)

Morphological Operation

https://docs.opencv.org/4.x/d7/d4d/tutorial_py_thresholding.html
https://docs.opencv.org/4.11.0/db/d8e/tutorial_threshold.html
https://docs.opencv.org/4.11.0/d3/db4/tutorial_py_watershed.html
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Morphological
Operation

• Simple operations that are very often used on binary images

• To perform morphological operations, we need input image and kernel (structuring 
element)

• The morphological operations (most common) that we will discuss deeper are:

• Erosion

• Dilation

• Opening

• Closing

• Gradient
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Morphological
Operation

• The main principle is that the kernel is moved through to the input image

• The corresponding pixels inside the kernel vs. input image are examined

• Based on the operation (erosion, dilation), the pixels are for example eroded (made to 
zero)

0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0

0 0 0 1 1 1 0 0 0 0

0 0 0 1 1 1 0 0 0 0

0 0 0 1 1 1 0 0 0 0

0 1 1 1 1 1 1 0 0 0

0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0

1 1 1

1 1 1

1 1 1

Element

Example 1: Element fits

Example 2: Element partially fits

Example 3: The

element doesn't match
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Erosion

A pixel in the original image will be considered 1 only if all the pixels under the kernel is 1, otherwise it is 

eroded (made to zero). AND operator.

https://docs.opencv.org/4.x/d9/d61/tutorial_py_morphological_ops.html https://docs.opencv.org/4.7.0/db/df6/tutorial_erosion_dilatation.html
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Erosion

A pixel in the original image will be considered 1 only if all the pixels under the kernel is 1, otherwise it is 

eroded (made to zero).

https://docs.opencv.org/4.x/d9/d61/tutorial_py_morphological_ops.html https://docs.opencv.org/4.7.0/db/df6/tutorial_erosion_dilatation.html
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Dilation

https://docs.opencv.org/4.x/d9/d61/tutorial_py_morphological_ops.html

Opposite of erosion: a pixel element is '1' if at least one pixel under the kernel is '1'.

https://docs.opencv.org/4.7.0/db/df6/tutorial_erosion_dilatation.html
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Dilation

https://docs.opencv.org/4.x/d9/d61/tutorial_py_morphological_ops.html

Opposite of erosion: a pixel element is '1' if at least one pixel under the kernel is '1'.

https://docs.opencv.org/4.7.0/db/df6/tutorial_erosion_dilatation.html
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Opening

https://docs.opencv.org/4.x/d9/d61/tutorial_py_morphological_ops.html

Opening: erosion followed by dilation

https://docs.opencv.org/4.7.0/db/df6/tutorial_erosion_dilatation.html



98

Closing

https://docs.opencv.org/4.x/d9/d61/tutorial_py_morphological_ops.html

Opening: dilation followed by erosion

https://docs.opencv.org/4.7.0/db/df6/tutorial_erosion_dilatation.html
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Morphological
Gradient

https://docs.opencv.org/4.x/d9/d61/tutorial_py_morphological_ops.html

Difference between dilation and erosion of an image

https://docs.opencv.org/4.7.0/db/df6/tutorial_erosion_dilatation.html
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Structuring
Elements

https://docs.opencv.org/4.x/d9/d61/tutorial_py_morphological_ops.html

[[1 1 1 1 1]

[1 1 1 1 1]

[1 1 1 1 1]

[1 1 1 1 1]

[1 1 1 1 1]]

kernel = np.ones((5,5), np.uint8)

kernel = cv.getStructuringElement(cv.MORPH_RECT, (5,5))

[[1 1 1 1 1]

[1 1 1 1 1]

[1 1 1 1 1]

[1 1 1 1 1]

[1 1 1 1 1]]

[[0 0 1 0 0]

[0 0 1 0 0]

[1 1 1 1 1]

[0 0 1 0 0]

[0 0 1 0 0]]

kernel = cv.getStructuringElement(cv.MORPH_CROSS, (5,5))

https://docs.opencv.org/4.7.0/db/df6/tutorial_erosion_dilatation.html
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Structuring
Elements

https://docs.opencv.org/4.x/d9/d61/tutorial_py_morphological_ops.html

[[0 0 0 0 0 0 0 1 0 0 0 0 0 0 0]

[0 0 0 1 1 1 1 1 1 1 1 1 0 0 0]

[0 0 1 1 1 1 1 1 1 1 1 1 1 0 0]

[0 1 1 1 1 1 1 1 1 1 1 1 1 1 0]

[0 1 1 1 1 1 1 1 1 1 1 1 1 1 0]

[1 1 1 1 1 1 1 1 1 1 1 1 1 1 1]

[1 1 1 1 1 1 1 1 1 1 1 1 1 1 1]

[1 1 1 1 1 1 1 1 1 1 1 1 1 1 1]

[1 1 1 1 1 1 1 1 1 1 1 1 1 1 1]

[1 1 1 1 1 1 1 1 1 1 1 1 1 1 1]

[0 1 1 1 1 1 1 1 1 1 1 1 1 1 0]

[0 1 1 1 1 1 1 1 1 1 1 1 1 1 0]

[0 0 1 1 1 1 1 1 1 1 1 1 1 0 0]

[0 0 0 1 1 1 1 1 1 1 1 1 0 0 0]

[0 0 0 0 0 0 0 1 0 0 0 0 0 0 0]]

kernel = cv.getStructuringElement(cv.MORPH_ELLIPSE, (15,15))

https://docs.opencv.org/4.7.0/db/df6/tutorial_erosion_dilatation.html
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Grayscale/Color

https://docs.opencv.org/4.x/d9/d61/tutorial_py_morphological_ops.html

Idea of binary morphology can be extended to gray/color images 

with the use of max (Dilation) and min (Erosion) operation

https://docs.opencv.org/4.7.0/db/df6/tutorial_erosion_dilatation.html
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Grayscale/Color

https://docs.opencv.org/4.x/d9/d61/tutorial_py_morphological_ops.html

Idea of binary morphology can be extended to gray/color images 

with the use of max (Dilation) and min (Erosion) operation

https://docs.opencv.org/4.7.0/db/df6/tutorial_erosion_dilatation.html
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Grayscale/Color

https://docs.opencv.org/4.x/d9/d61/tutorial_py_morphological_ops.html

Idea of binary morphology can be extended to gray/color images with the use of max (dilation) 

and min (erosion) operation. Dilation and erosion change the brightness.

dilation - increased overall brightnes vs. erosion - dims the image

https://docs.opencv.org/4.7.0/db/df6/tutorial_erosion_dilatation.html
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Grayscale/Color

https://docs.opencv.org/4.x/d9/d61/tutorial_py_morphological_ops.html https://docs.opencv.org/4.7.0/db/df6/tutorial_erosion_dilatation.html

Idea of binary morphology can be extended to gray/color images with the use of max (dilation) 

and min (erosion) operation. Dilation and erosion change the brightness.

dilation - increased overall brightnes vs. erosion - dims the image
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Grayscale/Color

https://docs.opencv.org/4.x/d9/d61/tutorial_py_morphological_ops.html https://docs.opencv.org/4.7.0/db/df6/tutorial_erosion_dilatation.html

Idea of binary morphology can be extended to gray/color images with the use of max (dilation) 

and min (erosion) operation. Dilation and erosion change the brightness.

dilation - increased overall brightnes vs. erosion - dims the image
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Grayscale/Color

https://docs.opencv.org/4.x/d9/d61/tutorial_py_morphological_ops.html https://docs.opencv.org/4.7.0/db/df6/tutorial_erosion_dilatation.html

Idea of binary morphology can be extended to gray/color images with the use of max (dilation) 

and min (erosion) operation. Dilation and erosion change the brightness.

dilation - increased overall brightnes vs. erosion - dims the image
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Grayscale/Color

https://docs.opencv.org/4.x/d9/d61/tutorial_py_morphological_ops.html https://docs.opencv.org/4.7.0/db/df6/tutorial_erosion_dilatation.html

Analogous way: a morphological gradient is the difference between a dilation and an erosion
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