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Per-Pixel Manipulation

* Individual pixels do not influence neighboring pixels

+ Possible modifications include shifts in:

= Color
* Brightness

+ Opacity



Grayscale

* RGB channels of pixel have
the same value

“ Content of image expressed
through color value rather
than hue or saturation

* How might we find a single
value that captures the
information of three color
channels?




High Contrast

+ Increase or decrease value of
RGB channels based on pixel
value or brightness

* Changes in value across
image further emphasized

* How might we make some
pixels darker and some pixels
brighter?




HSV/HSB

+ Hue-Saturation-Value

* Hue: pure color

+ Saturation: amount of color

commonly used in digital color
pickers

* Value (Brightness): darkness or

lightness of color
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Consider...

colorMode is RGB (255, 255, 255):
R: 50, G: 100, B: 100

colorMode is HSB (360, 100, 100):
H:50-5: 100 B> 100



Image Kernels

+ Also called convolution matrix or mask

* Matrix used to convolve kernel values with image values
* Square and small (3x3, 5x5 etc)
* The larger the matrix, the more local information is lost

« Allows for “area” effects such as blur, sharpening and
edge-detection

“ Note: not a matrix multiply!!



Convoluton

* Matrix convolution
1. Multiplication of corresponding cells

2. Summation of these values
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Kernel Application

* Hach pixel has the convolution matrix applied to it

* Value is stored at corresponding location
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Kernel Traversal

+ Remember index? (x + y * image.width)

* How can modify this to traverse all the cells of the
kernel for each image pixel?



Accessing pixel neighborhoods

+ Consider the call:

ant index (x + 1 - 1) + inig wiclEhA

i 1)
* Provides an offset to the target pixel

* Based on i and j values, offset reaches certain number of
neighboring pixels in the x and y directions



Hands-on: Understanding Convolutions

+ Today’s activities:

1

Complete your tint method if it’s not finished (do
not resubmit)

Construct this kernel”* in MonoGame:

Create the sequence of loops necessary to traverse
through this kernel for every pixel

*You do not need to use it yet!



