











Fifth step: contd...

1 Less Dwiofton

Perspective errors:

. Perspective errors often occur when the camera axis is
not perpendicular to the object you are inspecting.
Figure 3-3a shows an ideal camera position.
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Fifth step: contd...
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FigLiII'E 3-3b shows a camera imaging an object from an
angle

Try to position your camera perpendicular to the object
you are trying to inspect to reduce perspective errors. If
you need to take precise measurements from your
Image, correct perspective error by applying calibration
techniques to your image.




Fifth step: contd...
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Distortion

. Nonlinear distortion is a geometric aberration caused by
optical errors in the camera lens. A typical camera lens
Introduces radial distortion. This causes points that are
away from the lens’s optical center to appear further
away from the center than they really are.

Figure above illustrates the effect of distortion on a grid
of dots. When distortion occurs, information in the image
IS misplaced relative to the center of the field of view, but
the information is not necessarilz lost. Therefore, you
can undistort your image through spatial calibration.
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Fifth step: contd...

A histogram

. counts and graphs the total number of pixels at each
grayscale level. From the graph, you can tell whether

the image contains distinct regions of a certain gray-
level value.

A histogram provides a general description of the
appearance of an image and helps identify various

components such as the background, objects, and
noise.

L

-
-
-
=
-
-
-
-
-
>
-
-
-
-
2
-
-
-
-
-
-
-
S
-
=
-




-
-
-
=
-
-
-
-
-
>
-
-
-
-
2
2 4
-
-
-
-
-
-
S
-
=
-

Fifth step: contd...

Figld of HED

The color cameras:

The CCD silicon chip is based on a photoelectric effectand, as a
result, cannot distinguish between colors. There are two types of

color CCD cameras, single chip and three-chip. The single chip

offers a common, low-costimaging solution and uses a mosaic filter

to separate incoming light into a series of colors. Each coloris
directedto a different set of pixels



Fifth step: contd...

o) Single Chip Color (D Comera: b) Three-Chip Color CCD (omero:
(SEE Figure ﬂ) This & o exomple of how o mosic A prism is wied 1o breok up the incoming
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The precise layout of the mosaic pattern varies between
manufacturers. Since more pixels are required to recognize color,
the single chip color CCDs inherently have lower resolution than
monochrome cameras. The three-chip camera was designed to
solve this resolution problem by using a prism to direct each section
of the spectrumto a different chip (see Figure b). Three-chip

cameras can offer extremely high resolutions but Have lower light
sensitivities and are costly.



Sixth step:

Vision evaluation:

. The machine vision evaluation is usually done under lab
conditions with simulations on actual field conditions.
This evaluation actually defines the application feasibility
at the basic level. The applicator has to actually produce
/ simulate the process criteria to the extent possible.

At this stage the consistency of results has to be
established beyond doubt.
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Sixth step contd...:

The applicator zeros down on:

Basic feasibility &
complexities involved

Selection of type of image
Sensor or camera

Lighting

Communication
requirements

Control requirements
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Seventh step

Selection of hardware & Scalability:

The selection of hardware is the
control elements involved in
vision application like

The CCD camera

Lens

Lighting
Communication/Interfaces
IO

Display / Annunciator

Data logging & analysis

The applicator should keep in
mind the future needs and up-
radation of hardware to cater
or advancements in
technology.
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Eighth Step:

Selection of software:

USP In software selection is ease of use by shop floor
engineers.

As we are all not professional camera men, the vagaries in

Imaging are actually handled by software and the soft
tools provided by the vision vendor.

It is most important that the software tools can accurately
and correctly measure or object features down to the sub-
pixel consistently.

The filtering tools sharpen the edges, remove noise or
extractfrequency information.

The image calibration tools remove non linear and

prospective errors caused by lens distortion and camera
placement. The calibration tools also enables to apply real

world units in microns & millimeters instead of pixels.




Eighth Step
contd...:

Locating features are important
as the vision uses fixtures in
terms of X,Y and Theta for job
location & orientation.

Look for features that enable
OCR/ OCV, Bar Code or 2D Data
as these enable data capture and
parttracing as these are very
much vision attributes and help
Improve process.

Algorithm performance is
another imp. Criteria as the
application gets more complex
and more tools being applied, it
slows down the speed of the
Image processing.
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Eighth Step
contd...:

One would realize that
vision is often part of a
much larger control
system i.e PLC system,
robot controller, data
acquisition, remote
controls and advanced
triggers. Check for
protocols for the range of
devices you plan to use.

Check for software
bundles so as to optimize
the requirement to your
specific application.




Ninth Step

Productvendor, Integrator, support &
training:

Machine Vision though sold as a
roduct; it is more of a

echnology. Basic training is a
must. Check for local support
and the integrators expertise to
ensure a successful
Implementation and system
utilization.

This being a technology driven
field, check for product life
cycles and upgrades.
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Tenth step

Neatly document the whole experiece as a

projectfile on your vision application system
configuration and send out RFQs.

Itis advisable to take an on-site training on machine

vision deployment with an authorised training
center or vision lab.
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Now, on completing the tenth step, vou are
oft to a sure start for implementing a
successful vision application.
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