
image processing extension pack
for mathcad

Extend the built-in functionality of Mathcad with the essential tools for
image processing, analysis and visualization

SOLUTIONS

PRODUCT OVER VIEW
The Image Pr ocessing Extension Pack, coupled with
Mathcad, pr ovides a power ful solution for iterative
exploration and investigative analysis. 

With its extensive image processing, analysis and visualiza-
tion capabilities, this Extension Pack is ideal for research sci-
entists and engineers, design engineers, system analysts and
image specialists working on imaging applications across
many industries, including defense, photography, medicine,
manufacturing, law enforcement and multimedia. It is also a
valuable tool for students studying electrical engineering or
computer sciences.

This robust Mathcad add-on tool provides more than 140
built-in image processing functions, including capabilities
for filtering, morphology, edge detection, segmentation and
feature extraction. In addition to this added imaging power,
Mathcad’s regular matrix operations and numerics are on
your desktop to help you fully analyze images stored in
matrix form.

The Image Processing Extension Pack also offers an interac-
tive image viewer for easy manipulation, various file formats
to aid work with other applications and expanded electronic
documentation with templates and application examples. 

Moreover, because the Image Processing Extension Pack
builds upon Mathcad’s superior technical design

environment, you can incorporate your image processing
work with publication-quality technical documents, graphs
and presentations created in Mathcad.

Combined with the Mathcad desktop, this Extension Pack
provides all the depth and breadth found in competing prod-
ucts, along with superior ease-of-use, flexibility and extensi-
bility.  The Image Processing Extension Pack provides a com-
prehensive range of advanced functions to solve a wide array
of challenging problems requiring sophisticated imaging
techniques.

KEY CAP ABILITIES

w Image analysis and transforms

w Image enhancement and restoration

w Geometric transforms

w Binary image operations

w Extraction of statistical information

w Color space conversions

w Image type conversions

w Pseudo-color imaging

w Convolution and filtering

w Morphology - to achieve sharper image characterizations 
for object identification

w Edge Detection - image enhancement for object
identif ication

w Segmentation - for analyzing specific regions/clusters of 
interest

w Feature Extraction - to identify and quantify object features

w Image viewer with interactive image manipulation
capabilities

w File formats, including BMP, GIF, JPG, PCX, TARGA, 
PGM, TIFF

w E-book documentation and application files

CONTENTS

Introductory Material
w About Mathcad E-books
w Introduction to Image Processing in Mathcad
w Reading and Writing Images
w The Mathcad Image Viewer

Figur e 1. Image pr ocessing and featur e extraction functions ar e used
to enhance the visualizations of str ess cracks in cor n ker nels.
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Image Processing Functions
Image Manipulation

w Addition and Measurement of 
Noise

w Binarization and Quantization

w Equalization

w Function and Level Mapping

w Histograms

w Scaling and Clipping

w Thresholding and Inversion

Manipulating Color in Images

w Grayscale and Color in Images

w HLS and HSV Color Systems

w Television Image Color Standards

w Tools for Packed Matrices

Combinations of Images

w Replacing Part of an Image

w Blending and Masking

w Boolean Operations

w Error and Noise Measurement

Geometric Transforms

w Flipping Images

w Rotating Images

w Translating Images

w Bilinear Warping

w Zooming and Scaling

w Convolution and Filtering

w Convolution

w Crisping

w 2-D Image Correlation

w Median and Quantile Filtering

w Smoothing

w Wiener Filtering

Morphological Processing

w Erosion and Dilation

w Morphological Opening and
Closing

w Grayscale Morphology

w Thinning and Skeletonization

The Transform Domain

w Filtering in Fourier Transform 
Domain

w Centering a Transformed Image

w Gaussian Kernel Filtering

w Wavelet Transform Filtering

w Discrete Cosine Transform

System Requir ements

• Mathcad 12 or higher

• Windows® XP, 2000 or higher

• 5 MB free hard disk space
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With 20 years of experience, Mathsoft Engineering & Education,
Inc. provides comprehensive solutions that streamline the engi-
neering process in a way that can be documented, verified and
reused, enabling engineering and product innovation.
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Edge Finders

w Canny Edge Detector

w Convolution Edge Finders

w Convolution and Comparison 
Edge Finders

w Laplacian Edge Finders

w Row and Column Gradients

Feature Extraction

w Connected Component Labeling

w Convex Hull

w Euclidean Distance Transform

w Moment Invariants

w Shape Features

Image Segmentation

w Region Growing

Examples

Image Filtering and Restoration

w Filtering Noise

w Wavelet Smoothing

w Homomorphic Filtering

w Removing Scanner Stripes

w Deblurring via Transforms

Image Enhancement

w Correcting a CCD Image

w Mapping Image Intensities

w Machine Quality Control of Corn

w Downsampling: A Primer

w Pseudocolor Enhancement

w Fading In and Out

Vision and Segmentation

w A Simple Letter Detector

w Tracking Moving Objects in
Aerial Images

w Machine Vision: Locating Holes

w Machine Grading of Potatoes

w Segmentation of the Brain

Visualization and Synthetic Images

w Imaging a Speech Spectrogram

w A Demonstration of Ray Tracing

w Ray Tracing and Mapping

w Visualizing Complex Functions

Image Distortions

w Bitmapped Type

w Instant “Art”

Resources

w Useful Mathcad Constructs

w Bibliography

w Index of Sample Images

w Index of Functions

w Superseded Functions


