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Machine/Computer vision is concerned with the automatic

extraction, analysis and understanding of useful information from

a single image or a sequence of images.

Machine vision is the substitution of the human visual sense and

judgment capabilities with a video camera and computer to

perform an inspection task.

It involves the development of a theoretical and algorithmic basis

to achieve automatic visual understanding.

It is the automatic acquisition and analysis of images to obtain

desired data for controlling or evaluating a specific part or activity.
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Image (pre-)processing deals with the low-level features of images.

Feature detection provides refined representation of images.

Segmentation detects the parts of images.

3D reconstruction creates 3D models of objects from 2D images.

Object recognition labels what appears in images.

Motion analysis deals with moving objects in videos.
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Machine Vision Applications

Machine Vision Applications
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Machine Vision Applications
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Machine Vision Applications
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Checking print quality of best-before dates (right), and monitoring level

to which bottles are filled (right).

T1900

Buried landmines in an infrared image (left). Handprint recognition

system (right).
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Machine Vision Applications

Industrial users of machine vision

Agriculture, Automotive, Biometrics/Security, Container, Cosmetic,

Electronics/Electrical, Entertainment, Fabricated Metal, Fastener,

Food/Beverage, Glass, Lab Automation, Lumber/Wood, Medical

Devices, Medical Imaging, Military/Aerospace, Miscellaneous Mfg.,

Nanotechnology, Paper, Pharmaceutical, Plastics, Primary Metal,

Printing, Rubber, Scientific Imaging, Semiconductor,

Telecommunications, Textile/Apparel, Tobacco, Transportation etc.
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Machine Vision Applications

Machine vision application categories

Defect detection

Gauging

Guidance and part tracking

Identification

OCR

Packaging inspection

Pattern Recognition

Product Inspection

Surface Inspection

Web Inspection
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Machine Vision Components

Machine Vision: Key Components
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Machine Vision Components
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Machine Vision Components
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Different versions of an image. An array of numbers (left) which are the

values of the grey scales in the low resolution image of a face (top right).

The task of computer vision is most like understanding the array of

numbers.
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Machine Vision Components

1 Front-end optics:- includes the camera, lens and the lighting.

2 Frame grabber:- or video capture card, interfaces the imaging

units to the host computer. It takes the image data provided by

the camera(s) in either analog or digital form and convert it for

use by the host computer.

3 Computer and software:- A computer forms a necessary part of

the machine vision system. Softwares processes the incoming

image data and makes decisions such as pass or fail.
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Machine Vision Components

Machine Vision: Process steps

1 Image acquisition:- system gathers images to be converted into

digital format and placed into computer memory.

2 Image processing:- various algorithms are used to enhance elements

of the image that are of specific importance to the process.

3 Feature extraction:- processor identifies and quantifies critical

features in the image and sends data to control programs.

4 Decision and control:- control program make decision based upon

the data. Are the holes within specifications? Is a pin missing?

How must a robot move to pick up the component?
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Machine Vision Components
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