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Image processing.pdf

	1. Computer Vision
• Focuses  on creating digital systems that can process, analyze, and make sense of
visual data (images or videos) in the same way that humans do.
• Machines attempt to retrieve visual information, handle it, and interpret results
through special software algorithms.
• Teaching computers to process an image at a pixel level
 


	2. Image Processing
• Process  of creating a new image from an existing image
• Process to extract some useful information from it.
• Type of signal processing in which input is an image and
output may be image or characteristics/features associated
wit
• Image processing basically includes the following three steps:
– Importing the image via image acquisition tools;
– Analysing and manipulating the image
– Output in which result can be altered image or report that is based on
image analysis
 


	3. Digital Image
• An  image is a 2D array of values representing light intensity.
• An image is a function of the light intensity f (x, y)
• where f is the brightness of the point (x, y)
• x and y represent the spatial coordinates of a picture element, or pixel.
• images are made of picture elements called pixels.
• Pixels are organized in an ordered rectangular array.
• The image width is the number of columns, and the image height is the
number of rows in the array.
 


	4. Properties
• Image Resolution
▪  Spatial resolution of an image is determined by its number of rows and columns
of pixels.
• Image Definition
▪ Indicates the number of shades that you can see in the image. The bit depth of
an image is the number of bits used to encode the value of a pixel
• Number of Planes
▪ Corresponds to the number of arrays of pixels that compose the image.
 


	5. Types of Digital  Image
 


	6. File formats
• JPEG  (or JPG) - Joint Photographic Experts Group
• PNG - Portable Network Graphics
• GIF - Graphics Interchange Format
• TIFF - Tagged Image File
 


	7. Image Borders
Border filling  methods
• Uninitialized.
• Border pixels to have a value of 0
• Copy the values of the pixels
• Mirror the value of pixel
 


	8. Image Masks
• An  image mask isolates parts of an image for processing.
• An image mask is an 8-bit binary image
• It is of the same size as or smaller than the inspection image
• Used for processing or inspection on particular regions in the
image
 


	9. Regions of Interest
A  region of interest (ROI) is an area of an image in
which you want to perform your image analysis.
When to Use
• Construct an ROI in an image display environment
• Extract an ROI associated with an image display
environment
• Erase the current ROI from an image display environment
• Transform an ROI into an image mask
• Transform an image mask into an ROI
 


	10. Nondestructive Overlay
• To  annotate the display of an image with useful information
• It does not modify underlying pixel values
• Text, lines, points, complex geometric shapes can be overlaid.
• Multiple overlay can be group together.
 


	11. Convolution Kernel
• A  small matrix used for blurring, sharpening, embossing, edge detection
• 2D filter that can apply to a grayscale image
• Filtering a grayscale image enhances the quality of the image
• NI vision provides a set of convolution kernels (eg. Laplacian, gradient,
smoothing,Gaussian)
 


	12. Spatial Filters
• Spatial  filters serve a variety of purposes, such as
❖ Detecting edges along a specific direction
❖ Contouring patterns
❖ Reducing noise
❖ Detail outlining or smoothing.
• It is a Non linear filter (convolution kernel is linear filter)
• Alter pixel values with respect to variations in light intensity in their
neighborhood
• Types
❑ Highpass filters :-emphasize significant variations of the light intensity usually found at
the boundary of objects..
❑ Lowpass filters:- attenuate variations of the light intensity. Lowpass frequency filters
help emphasize gradually varying patterns such as objects and the background.
 


	13. Grayscale Morphology
Morphological transformations  extract and alter the structure of particles in an image. They
fall into two categories:
▪ Binary Morphology functions, which apply to binary images
▪ Grayscale morphology functions, which apply to gray-level images
• Functions to filter or smooth the pixel intensities of an image
• Extract and alter the structure of particles in an image
• Applications include noise filtering, uneven background correction, and gray-level
feature extraction
Erosion Function
• A gray-level erosion reduces the brightness of pixels that are surrounded by neighbors
with a lower intensity.
Dilation Function
• A gray-level dilation increases the brightness of each pixel that is surrounded by neighbors
with a higher intensity
 


	14. Particle Measurements
• A  particle is a group of contiguous nonzero pixels in an image.
• Particles can be characterized by measurements related to their attributes, such as
particle location, area, and shape.
• a pixel is considered to have an area of one square unit
• a pixel is a polygon with corners defined as plus or minus one half a unit from the
center of the pixel.
 


	15. Edge Detection
An edge  is a significant change in the Grayscale
values between adjacent pixels in an image.
• finds edges along a line of pixels in the image
• identify and locate discontinuities in the pixel
intensities of an image
• software analyzes the pixel values along the
profile to detect significant intensity changes.
Edge Detection Methods
• Simple Edge Detection
• Advanced Edge Detection
• Signal-to-Noise Ratio
 


	16. Pattern matching
• Pattern  matching quickly locates regions of a grayscale image
that match a known reference pattern, also referred to as a
model or template.
• Create a template for object that is to searched.
• Machine vision application then searches for instances of the
template in each acquired image, calculating a score for each
match.
• This score relates how closely the template resembles the
located matches.
• Pattern matching finds template matches regardless of
lighting variation, blur, noise, and geometric transformations
such as shifting or rotation of the template.
 


	17. Pattern matching….
  


	18. The Threshold function
•  This function generates a binary output image from a gray scale input image;
• the transition level is given by the threshold value t, this function this defined as:
 


	19. IMAQ Vision
Used For
•  Machine Vision
• Scientific imaging application
• Image processing
• Vision Assistant
• Vision Builder
 


	20. Control Palette
NI-IMAQ VIs  to set up image acquisition systems and acquire images.
These VIs allow you to acquire images and open and close an interface.
Loads an NI-IMAQ configuration file and configures the image
acquisition device.
Stops the acquisition if one is in progress, releases resources
associated with the acquisition, and closes the specified IMAQ
session.
Acquires a single image into Image out. A snap is appropriate for
low-speed or single-capture applications
Acquires an image from a grab acquisition. Use the grab function for
high-speed image acquisition.
 


	21. Control Palette……
Use these  VIs to create and dispose of images and to convert
images to arrays.
Use the Image Management VIs to create and dispose of images, set and
read attributes of an image, and copy one image to another
Creates a temporary memory location for an image.
Destroys an image and frees the space it occupied in memory.
Converts the current image type to the image type specified
by Image Type
Reads an image file. The file format can be a standard format
(BMP, TIFF, JPEG, PNG)
 


	22. Creating First program  …..
• Create a grayscale image using Array.
 


	23. Color image to  binary image
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