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Introduction

Around a million of people are working in
the industry area.
Stone Three Venture Technology (Pty)
Ltd is a company from Cape Town that
develops turnkey system for different
areas such the mining and agricultural
industries. In 2003, this company worked
together with Anglo Platinum Research
to develop the Lynxx Optical Particle
Analyzer, an application that measures the
size distribution of ore on conveyor belts in
a mining environment. The objectives of
doing this were mainly:
1- Maximize its economic value as it is later
sold on the mining company for processing.
2- Optimize the comminution process in
certain industries.

Computer Vision applications have been introduced in the industry area since a few
years ago. The producers wanted to optimize the production process non-stopping
it during the whole day and doing quality
controls (among other things).
Machine Vision is the ability of a computer to ”see.” A machine-vision system
employs one or more video cameras, analogto-digital conversion (ADC), and digital
signal processing (DSP). Also the lighting
system takes its importance in the process.
In this assignment a real study case of an
industrial application which uses Computer
Vision is shown meanwhile the pertinent
specification of the camera, lights and other
components of the system are described.
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Once the ore is mined, it goes through
South Africa is one of the world’s leading the comminution process to be reduced to
country when referring to the production of smaller particles. The particle size varies
precious metals such as gold and platinum. depending on the comminution technique
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Sensory rig

used or on the metal mined. Instead of
measuring manually the size of the particles which will determinate the best beltcut method in each case, the Lynxx Optical Particle Analyzer, using the Prosilica
cameras, provides a real-time and more productive alternative. Particles ranging from
10mm to 750mm (0.4 - 29.5”) in size can be
measured and it can also detect faults such
as oversized particles. Figure 1 shows the
element distribution of the system.

It is composed for a conveyor belt which
bring the ore from the mine, and a steel support structure where the light system and
the camera are fitted.
The selected camera (Figure 2 (a)) is
the ultra-compact Prosilica GC1020C because of its ultra-compact size, reliability
and ruggedness. It is an XGA resolution
(1024x768) color camera that features a Gigabit Ethernet interface and it is capable to
provide up to 30 frames per second at a full
resolution using its CCD sensors.
The GC1020C camera is equipped with either the manual iris and varifocal Tamron
3.0-8mm F/1.0 or 5-50mm F/1.4 lens depending on the installation requirements.
In order to protect the camera of the environment conditions, it has been fitted inside
an enclosure (Figure 2 (a)). The situation
of the camera in the system is in the top
of the steel structure (between 50cm and
1.5m) above the conveyor belt and looking down. The system captures between 15
and 25 frames/second as the ore is moving
throught the conveyor belt.

Figure 1: Distribution of the system ele(a) The GC1020C camera(b)
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Figure 2: Used elements
Due to the extremely conditions present
in the mining environment (dust, and temperatures reaching up to 50o C), the system
On the other hand, the used lighting
has to be robust. It consists of two basic system (Figure 2 (b)) consists in four mini
components: a sensory rig and a server unit. metal-halide floodlights positioned on each
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of the structure’s support bars to provide
sufficient light for the image capturing process. The position of each of them has been
properly situated in order to avoid shadow
and reflect problems. Their characteristics
are: direct, continuous and white color.

problems of brightness and different intensity illuminations on the image.
3- Instead of using the Prosilica GC1020C,
which has a cost of 1295$, other cheaper
cameras can be useful aswell. For instance,
the Prosilica GC650C costs 895$ and has almost the same specifications. It has a bigger frame rate (90fps) but the size of the
image is smaller (659 x 493). In fact, this is
not an improvement because the difference
in price is not large enough and the resolution of the camera in that case is lower. It
is just an alternative.

Server unit

A computer is located in an environmentally controlled room. Its task consist in receiving the information of the camera and
computing several operations such as segmenting the image and calculating the oresize distribution. Also the video signal and
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different statistics of the process can be
watched through the computer.
In this assignment we have introduced a real
The server uses Windows, and the applicaindustrial application that uses a computer
tion has been developed using C++.
vision system. As it has been said in the
introduction, this application have a direct
influence in the optimization and costs of
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the industrial process. All the main eleThis system has been developed by a com- ments have been described and also a group
pany which is expert in this area and have of alternatives have been proposed.
Doing this assignment I think I have nodedicated a lot of time developing this systiced
the importance of selecting properly
tem. This is the reason why finding a best
alternative to the system is always difficult the computer vision elements in order to defor people that are not as expert in such sign an good machine vision system.
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