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Abstract

Vision System (system vision) it's a apply computer vision in industry. While computer vision is
focused mainly on image processing at the level of hardware, vision system most often requires the use
of additional hardware 1I/O (input/output) and computer networks to transmit information generated by
the other process components, such as a robot arm. Vision system is a subcategory of engineering
machinery, dealing with issues of information technology, optics, mechanics and industrial automation.
One of the most common applications of machine vision is inspection of the products such as
microprocessors, cars, food and pharmaceuticals. Vision systems are used increasingly to solve
problems of industrial inspection, allowing for complete automation of the inspection process and to
increase its accuracy and efficiency. As is the case for inspection of products on the production line,
made by people, so in case of application for that purpose vision systems are used digital cameras,
smart cameras and image processing software. This paper presents the possible applications of vision

system in the present.
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1. Introduction

The introduction of the automation has
revolutionized the manufacturing in which
complex operations have been broken down into
simple step-by-step instruction that can be
repeated by a machine. In such a mechanism, the
need for the systematic assembly and inspection
has been realized in different manufacturing
processes. These tasks have been usually done by
the human workers, but these types of
deficiencies have made a vision system more
attractive. Expectation from a visual system is to
perform the following operations: the image
acquisition and analysis, the recognition of
certain features or objects within that image, and
the exploitation and imposition of environmental
constraints.

Scene constraint is the first consideration for
the vision system. The hardware for this sub-
system consists of the light source for the active
imaging, and required optical systems. Different
lighting techniques such as the structured lighting

can be used for such purpose. The process of
vision system starts with the image acquiring in
which representation of the image data, image
sensing and digitization is accomplished. Image
sensing is the next step in order to obtain a proper
image from the illuminated scene. Digitization is
the next process in which image capturing and
image display are accomplished. The last step in
this process is the image processing in which a
more suitable image is prepared. The first aim of
this article is to show typical examples of the
visions systems in the automated manufacturing
systems.

2. Operation of a vision system

A visual system can perform the following
functions: the image acquisition and analysis, the
recognition of an object or objects within an
object groups. The light from a source
illuminates the scene and an optical image is
generated by image sensors. Image acquisition is
a process whereby a photo detector is used to
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generate and optical image that can be converted
into a digital image. This process involves the
image sensing, representation of image data, and
digitization.

Image processing is a process to modify and
prepare the pixel values of a digital image to
produce a more suitable form for subsequent
operations.

Pattern classification refers to the process in
which a un- known object within an image is
identified as being part of one particular group
among a number of possible object groups.

3. The components of vision system
A typical vision system consists of several

components of the following:

* one or more digital or analogue camera (black
and white or color) with optical lenses,

* interface the camera to digitize the image (the
so-called frame grabber),

* processor (this is usually PC or embedded
processor such
As DSP),

(In some cases, all the elements listed above
are included in the one device, the so-called
smart cameras).

* device I/O (input/output), or communication
links (e.g. RS-232) used to report the results of
system,

* lens for taking close-ups,

* Adapted to the system, specialized light source
(such as LEDs, fluorescent lamps, halogen
lamps, etc.),

» software to the imaging and detection of
features in common image (image processing
algorithm) (fig. 2),

* sync-sensor to detect objects (this is usually an
optical or magnetic sensor), which gives the
signal for the sampling and processing of
image,

* The regulations to remove or reject products
with defects.
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Fig. 2 The latest sofiware Spreadsheet
(Cognex) for total analysis of
image.

The image from the camera is captured by
frame grabber, which is a digitalize device
(included in each intelligent camera or located in
a separate tab on the computer) and convert
image from a digital camera to digital format
(usually up to two-dimensional array whose
elements refer to the individual image pixels).
The image in digital form is saved to computer
memory, for its subsequent processing by the
vision software.

Depending on the software algorithm, typically
executed several stages, making up the complete
image processing. Often at the beginning of this
process, the image is noise filtering and colors
are converted from the shades of gray on a simple
combination of two colors: white and black
(binarization process). The next stages of image
processing are counting, measuring and/or
identity of objects, their size, defects, or other
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characteristics. In the final stage of the process,
the software generates information about the
condition of the product inspected, according to
preprogrammed criteria. When does a negative
test (the product does not meet the established
requirements), the program gives a signal to
reject the product, the system may eventually
stop the production line and send information
about this incident to the staff.

4. Application of vision system

Vision systems are widely used in the Manu-
facture of semiconductors, where these systems
are carrying out an inspection of silicon wafers,
microchips, and components such as resistors,
capacitors and lead frames.

In the automotive machine vision systems are
used in control systems for industrial robots,
inspection of painted surfaces, welding quality
control, rapid- prototyping, checking the engine
block or detect defects of various components.
Checking products and quality control procedures
may include the following: the presence of parts
(screws, cables, suspension), regularity of
assembly, of the proper execution and location of
holes and shapes (curves, circular area,
perpendicular surfaces, etc.), correct selection of
equipment options for the implementation of the
quality of surface markings (manufacturer's
numbers and geographical detail), geometrical
dimensions (with an accuracy of a single micron)
the quality of printing (location and color).

Beside listed above are other area to
implement vision system. Figure 3 shows the
simplest arrangement of the vision system
measuring cold drinks bottles on production
lines. The online defect inspection method based
on vision system for cold drinks bottle (Level,
Extra material, Seal cap) is shown in Fig. 3.
Several digital line-scan monochrome cameras
are laid above float glass to capture the bottle
image. The red LED light source laid under the
glass provides illumination for grabbing the
image. High performance computers are used to
complete the inspection task based on image
process-sing.
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Fig. 3 The simplest arrangement of the vision
system measuring cold drinks bottles on
production lines.
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Fig. 4 System configuration for validation testing
of Cannula & Catheter.

Another interesting proposition is use the
vision system to validation of vehicle instrument
cluster. The vision system (Fig. 4) consists of a
camera, lighting, optics and image processing
software. A Cognex In-sight CCD vision sensor
was selected for image acquisition and
processing, which offers a resolution of 1024 x
768 Pixels and 64 MB flash memory. The
acquisition rate of the Vision sensor is 10 full
frames per second.

The image acquisition is through progressive
scanning. The camera can work in a partial image
acquisition mode, which provides flexibility for
selecting image resolution and acquisition rate.
The image processing software provides a
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Wide library of vision tools for feature
identification, verification, measurement and
testing applications. The PatMax™ technology
for part fixturing and advanced OCR/OCV tools
for reading texts are available within the
software. The primary source of illumination is
from LED ring lights with directional front
lighting, which provides high contrast between
the object and background. The selection of
optical lens depends on the field of view and the
working distance. In this setting, a lens with a
focal length of 75 mm is used.

5. Conclusions

In the design and operation of a vision system,
the image formation and visual process,
computational methods and algorithms, depth
information, image representation, and modeling
and matching must be considered. On the other
hand, the systematic consideration is important in
the efficiency and the performance of the selected
machine. The integration possibility, robustness,
ease of operation, and adding intelligence into the
system in order to make it a smart system are
features of the advanced machine vision systems.
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