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Pixels. Grey Scale
o (e I

16383 — 14 bits
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18 Rows
Each number
isapicture element

Matrix: 24 Columns x 18 Rows = 432 numbers or “pixel”
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Pixels: Grey Scale
0 (bleck) T B

16383 — 14 bits

24 Columns 65535 — 16 bits

Each square is

18 Rows

24 Columns x 18 Rows = 432 pixels

Not all display levels are perceivable on all devices
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Pixels. Color
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Red-Green-Blue Matrices
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-Green- Color Cube

G=0to255

C

Not al colors
are perceivable
on al devices

Greenls oo
Yellow 0to 255 (8-bits)
24-bit graphics:
X 256 x = 16,777,216 colo
256 shades of grey
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Pixels. Color
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Pixel Profile of RGB Image




Introduction to Image Processing

Pixel Profile of RGB Image

A

From www.efg2.com/L ab/ImageProcessing/Pixel Profile.htm
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Color Issue: Too Many Bits
Pixels with Axon Scanner

16 bits Green (Cy3)
1010 0101 1010 0101

24-bit - GB Pixd: 1010 0101 0000 0000

Similar problem with 14-bit microscope images displayed in color.

Analysis of raw data may show details not seen on an image.
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From www.efg2.com/Lab/Graphics/Col ors/Chromaticity.htm
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3D Color Gamut

From “Visualization of Expanded Printing Gamuts Using 3-Dimensional Convex Hulls”
by Karl Guyler, Hallmark Cards, Kansas City

Note: Color calibration can be used to minimize needless differences
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| mage Manipulation

Comparison without Registration

Introduction to Image Processing

| mage Manipulation: Registration

Two registration points needed
if image has rotation
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| mage Manipulation: Registration

Trandation and Rotation:
Align second image with first
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| mage Manipulation: Comparison

Comparison with Alignment




Image Processing at CooperSurgical

Aceto-Positive Cervical Lesion Research

Original images from the web site of the
American Society for Colposcopy and Cervica Pathology
WWW.asccp.org
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— Contrast |mprovement
— Spatia Filters
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Image Enhancement: Contrast |mprovement

Origina Image Enhanced Image

3

Histostretched

Stretch
——

to improve
contrast
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Image Enhancement: Contrast |mprovement
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From www.efg2.com/L ab/ImageProcessing/HistoStretchGrays.htm




Introduction to Image Processing

I mage Enhancement Contrast I mprovement
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Image Enhancement: Contrast | mprovement
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Histogram stretching the color planes separately will yield an image with maximum contrast, but may
introduce a color shift. The color shift hereis negligible.

Usually, convert Red-Green-Blue (RGB) ® Hue-Saturation-Intensity (HSI), stretch | to yield I”, and
then convert HSI’ ® R'G'B’




Image Processing of Microarray Slides
Axon Sample: Human2 Preview
Original Autoscale
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Spatial Frequency

Frequency = 1 Frequency = 2
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Spatial Filters: Convolution

Input Image Output Image

g

Convolution Kernel, ) )
Single Pixel

asmoothing kernel in
this example
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Spatial Filters: Convolution
Type

Low-Pass
Spatial Filter

High-Boost Sharpen
Spatial Filter

Laplace Filter Edge Enhance
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Spatial Filter: Smooth

Original Enhanced
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Spatial Filter: Sharpen (original)
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Picture Copyright © Adaptec, Used with Permission




Introduction to Image Processing

Spatial Filter: Sharpen (enhanced)

Introduction to Image Processing

Spatial Filter: Edge Enhance

Origina Laplace Filter Mask Enhanced




Introduction to Image Processing

» Pixels: Grey Scae
Pixels: Color
Color Issues

|mage Manipulation

| mage Enhancement

Image Processing of Microarray Slides

Axon Example: Single Feature
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