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1. INTRODUCTION AND SUMMARY

Requirement For Hide And Leather Identification System

The hide identification system is a key part of the hide improvement program,
operated by the Meat Research Corporation (MRC), designed to increase the
quality of hide production in Australia. Hide quality can be improved by hide
growing improvement and hide to leather process improvement. The
implementation of a hide identification system will allow the traceability of
hide quality information from finished leather back to the grower. Traceability
of process information is also important in production process control at
tanneries and abattoirs and is an essential requirement of quality assurance
systems, in particular AS 3902,

The main benefit of a hide identification system is it will allow tanneries to
implement payment systems where abattoirs are paid for hide quality as well
as quantity. This has not been possible in the past, as hide quality can only be
determined after wet blue processing. At this stage in the process hides from
different abattoirs are mixed up. A payment system based on hide quality will
in turn give more incentive for growers to produce better quality hides and
reduce the number of butchering defects from abattoirs.

Results of Feasibility Study into Suitable Hide Identification Systems

A number of different potential hide identification systems were investigated,
these systems included methods currently being used to identify hides and
other technology not previously used in the industry. Three different groups of
hide identification methods were investigated

1. Identification via modification of hide (Marking hide in some way).
Typically these methods of identification were found to withstand the
tanning process reasonably well, as the identification mark becomes an
integral part of the hide. These methods however required more
expensive marking and reading equipment.

2. Identification via attachment of identification device (Tagging). All
tags had high readability rates although all systems had problems
associated with tag attachment and tag survival through various tanning

processes.

3. Identification via intrinsic property of hide. There were no suitable
systems identified that use an intrinsic property of a hide for
identification.
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A number of trials were conducted at Michell Leather’s Thebarton plant to test
promising systems. These systems are detailed in the body of this report.

A trade off analysis was conducted on seven different identification systems.
This analysis included a costing analysis and a comparison of the various
systems against hide identification requirements as outlined by the MRC. The
systems investigated in the trade off analysis included:

System 1 - Transponder Tags

System uses transponder tags to identify hides. Highest cost system to
implement due to high cost of tags.

System 2 - Disposable Bar Code Tagging System

Disposable bar code tags used to identify hides. Reasonable high cost system
as tags have to be removed and reattached during several processes.

System 3 - Recyclable Laser Marked Bar Code Tags and Punched Holes
(punched after samming at wet blue tannery)

This system uses a combination of identification systems (ie bar code tags and
punched holes) to reduce capital cost of equipment at abattoirs and labour cost
at tanneries. The system operating cost is reasonably low.

System 4.1 - Recyclable Laser Marked Bar Code Tags and Punched Holes
{punched after fleshing at wet blue tannery)

Similar to system 3 although requires less labour and is therefore cheaper to
operate. This system is one of the recommended systems for implementation.
The system operating cost is approximately 35 cents per hide.

System 4.2 - Disposable Bar Code Tags and Punched Holes (punched
after fleshing at wet blue tannery)

This system is similar to system 4.1, except cheap, disposable bar code tags are
used instead of high cost laser marked tags. Disposable bar code tags have the
advantage that a unique number can be given to each hide, as tags are not
reused. This system is dependant on identifying a bar code tag material with
suitable properties that will survive the hide preserving processes used before
wet blue processing. The system operating cost is similar to system 4.1, this
system is also recommended.
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System 3.1 - Tattoo Identification System

The system uses a pig striker style of tattooing device to tattoo an
identification mark onto the hides. The tattooed marks are read automatically
by a custom designed and built Optical Character Recognition System. The
operating cost of this system is significantly greater than the operating cost for
system 4.1 and 4.2.

System 5.2 - Tattoo Identification System

This system is similar to system 5.2, although a higher cost, high definition
tattooing device is used. This allows a cheaper off the shelf OCR system to be
used for reading the identification marks. This system also has an operating
cost significantly greater than system 4.1 and 4.2.

The analysis identified systems 4.1 and 4.2, combined Bar Code Tagging and
Hole Punching as optimal methods for hide identification.

The systems will use either recyciable laser marked bar code tags or disposable
bar code tags to identify the hides from abattoirs to the fleshing process at
tanneries. At this stage the tags will be removed, and the recyclable tags will
be returned to the abattoirs for reuse. After the fleshing process, the hides will
be punched with a hole pattern to identify them through to the finished leather
stage. The estimated operating cost for these identification systems is $0.35
per hide.

The main benefits of the combined bar coding and hole punching
identification systems include:

. Expensive marking or punching equipment is not required at each
abattoir.
. The hole punching identification method used for most of the tanning

processes has a lower labour requirement and is therefore cheaper to
operate then tagging identification methods.
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2. HIDE PROCESSING IN AUSTRALIA

The hide processing in Australia is a large industry due to the large number of
cattle grown. Approximately 7,000,000 cattle are slaughtered every year,
resulting in more hides than are required for the domestic market. Large
numbers of hides are exported every year to countries through out the world,
with the large proportion of hides exported-being green or processed to wet
blue stage. Approximately 45% of hides (3,150,000 hides/yr) are processed to
wet blue stage in Australia, and approximately 20% of hides (1,400,000
hides/yr) are processed through to finished leather in Australia.

Hide processing is undertaken by two different industries, abattoirs and
tanneries.

Abattoir Processing

There are approximately 240 abattoirs currently operating in Australia with a
large variation in production capacities. The largest abattoirs process around
200,000 head of cattle per year. Abattoirs are responsible for removing the
hides from the animals. It can be assumed that 20% of the abattoirs process
approximately 80% of the cattle slaughtered per year, with the other 80% of
abattoirs processing 20% of the cattle.

Each animal that is processed has an unique identification number that is
attached to the carcass as it passes along the production line. This
identification number is associated with the carcass grower and can be used to
store other information that is relevant to the carcass being processed (ie
quality information such as meat quality, fat content etc). Once the hides are
removed from the animals they are either delivered directly to a tannery or
preserved for tanning in the future. Preserving methods include salting, where
large amounts of salt are placed on each hide, and refrigeration.

Tannery Processing

There are approximately 12 tanneries currently operating in Australia. Most
tanneries are located in the Eastern States.

Hide processing involves two main stages:

1. Green to wet blue processing.
2. Hide tanning or Finishing.

Tanneries can perform one or both of these processes, although wet blue and
finished leather tanning plants normally physically separated. As a large
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number of hides are exported after wet blue tanning, there are more wet blue
tanneries than finishing tanneries.

For more details of the tanning process refer to 3.1 Hide Process Flow Chart.
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3. IDENTIFICATION SYSTEM REQUIREMENTS

The identification system is required to track hides through all tanning
processes from the green state at the abattoir to finished leather. The system
must place a unique identification mark or tag on each hide to allow
traceability of hides back to the grower at any stage in the production process.

3.1 MRC Hide Identification Requirement Matrix

The main hide identification system requirements as identified by the Meat
Research Corporation are listed in the following matrix.

Priority
1  Machine Readable 5
2 Unique Code on each Hide 5
3 Human Decodable 5
-4 Able to be applied to Green Hides 5
5  Better than 99% Retrieval/Recognition 5
6  Eight character code minimum 5
7  Hygienic and Safe 5
g8 Human Readable 4
9  Survival to Finished Leather 4
10 Apply while hide on animal 4
11  Read with hair still on Hide 4
12 Automatic Application 3
13 Software Driven Code 3
14  Sixteen Character Code Maximum 2
15 Readable on Grain and Drop Split I

For a more detailed system requirements specification refer to the
Requirements Specification for a Hide and Leather Identification System
document number 94117 PPMSO00RS produced by Vision Abell.
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4.1

4.1.1

4.1.2

IDENTIFICATION VIA MODIFICATION OF HIDE

Several methods of hide identification were investigated which involve some
form of hide modification.

Hole Punching

System Overview

A hole punching system can be used to place a unique identification mark on
each hide. It is envisaged a purpose built device would punch a series of holes
in a sequence or pattern, through each hide. The hole patterns would be
computer generated, with identification information coded into the pattern.
The hole patterns would be read automatically by an electronic vision system,
consisting of a video camera and image analysis system. A video image of the
pattern would be captured and analysed to decode the identification
information. The hole patterns would be human decodable, although not
readily human readable.

The hole punching method of identifying hides has the major advantage of
being able to survive most hide tanning processes including fleshing., The
process requires no consumables to produce the identification marks. The
method has the associated disadvantages of high equipment costs, high
development risks and lower rates of identification code recognition than other
forms of hide identification.

An approximate equipment cost is

Hole Punching Equipment - $30,000 to $40,000
Reading Equipment - $60,000 to $80,000 (for three reading stations)

Trials

A number of trials were conducted to test the hole punching identification
method, in which a series of holes were punched into different parts of sample
hides. The trials were conducted to determine the following:

. Optimum region of hide for hole punching.

. Hole size and shape required.

. Amount of deformation and stretching of hide in hole punching
regions.
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. Suitable hole patterns that could be used for coding identification
details and size of patterns.

Trial results indicated that a hole punching system could be developed that
would be suitable to place an identification code on to hides.

Several regions of the hide were trialed as potential sites where hole patterns
could be punched. These regions included the front leg, rear leg and tail. The
tail region was found to be the best area for punching, as it has the densest
fibre structure. Both the front and rear leg regions had problems associated
with the fleshing process, where the hole patterns could be damaged or ripped
off. Greater deformation and stretching was expected in these regions due to
the less dense fibre structure.

During processing, any holes punched through the hides tended to close up due
to fibre swelling. From trials it was found that typical fibre swelling would
cause holes to close by 1.5 to 2 mm on all sides. The minimum hole minimum
hole diameter that can be used, that remains open after drumming is 5 mm.
Both square and round holes were trialed with both holes being easily
differentiable after processing (ie hide swelling did not cause hole shapes to
become non differentiable). Several different sized round holes were trialed
(&5 mm, &6 mm, &8 mm). The 5 mm and 8 mm hole sizes were easily

differentiable.

Due to the nature of the hides, a certain amount of stretching occurs, resuiting
in deformation of any hole patterns, The degree of stretching varies in
different regions of the hide, with the most stable region being the tail area.
Deformation of hole patterns increases the difficulty of automatic decoding the
patterns using a vision system. The Allen Bradley CVIM2 vision system uses
special processing techniques to rectify distorted images. The slippery nature
of the hides before tanning can increase pattern deformation problems when
punching holes. This will have to be considered in the design of hole punching
equipment to minimise these problems.

For more details on hole punching trials see Appendix A.

4.1.3 Coding Patterns

A range of different hole patterns were investigated during the trials to
determine an optimum pattern design. The following criteria were considered
when investigating different hole pattemns:
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. Pattern has to be suitable for coding all hide identification information
as outlined in the Requirement Specification for a Hide and Leather
Identification System (Doc No. 94117 PPMSO00RS).

. Hole punching area is to be minimised (area should be less then
150mm x 30 mm).
. Pattern should be designed for easy recognition by electronic vision
~ system.
. Pattern should be easily produced, and the complexity of punching

equipment should be minimised.
The hole patterns investigated are detailed below.
1. Binary Pattern - Holes and Spaces

A binary pattern can be produced were a hole represents a 1, and the
absence of a hole, or space represents a 0.

Advantage - Easy to produce - simpler punching mechanism required
than other methods.

Disadvantage - Pattern has a greater susceptibility to leather distortion
effects, as decoding system requires information about each hole
position.

This pattern style was recommended by Allen Bradley as the most
suitable coding system for use with their vision equipment., The
distortion in the pattern caused by leather stretching and warpage can
be rectified by the CVIM2 vision processing system. The system
would use marker holes punched in each comer of the matrix, to
electronically straighten out the pattern.

2. Binary Pattern - Small Holes and Large Holes (or two different
shaped holes)

A binary pattern can be produced were a small hole represents a 0 and
a large hole represents a 1.

Advantages - Pattern is less susceptible to distortion errors since
decoding system only needs to detect hole size and hole order.

Disadvantages - The hole punching mechanism is more complicated
than system for producing hole and space pattern.
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3. Multi Shaped Pattern

A series of different shapes can be used to produce a pattern with
higher information density. By using three or more possible shapes to
punch each hole, the total number of holes required per pattern will be
less.

Advantage - Less holes required.
Disadvantages - Complicated equipment required to punch holes. Hole

shape recognition of a large number of different shapes may be
difficult due to leather swelling and distortion of holes.

4.1.4 Advantages - Hole Punching Identification System

. Permanent - not destroyed by drumming or tanning process.

. Punched code will survive all mechanical processes including fleshing
and leather finishing processes.

. Punched code will survive leather splitting operations, (ie mid
drumming and during finishing).

. Human decodable.

. Process has no consumables - therefore no additional consumable cost.

4.1.5 Disadvantages - Hole Punching Identification System

. Hide and Leather can stretch resulting in deformation of hole patterns.
. Possibility of holes closing up due to leather fibre expansion/swelling.
. Difficult to read identification code when hair still on hide.
. Electronic vision system required to automatically decode hole
patterns. .
. High equipment cost.
+ Complicated equipment - specialty service skills required.
. Reliability rate of correct recognition less then 99 %.
. Complicated mechanical equipment required to punch holes.
+ High maintenance.
. High capital cost.
. Not human readable.
. High risk - unlike other identification technologies, no hole punching

system has been extensively tested.
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. High cost of punching equipment will mean that punching operation
will most probably have to be performed at tannery.
+ Hides will require temporary identification system (ie bar coded
tags) to identify then from the abattoir to the tannery.
. There is a possibility that the region of the hide where the holes are
punched could be torn off, particularly during hide fleshing.
e Hides will require recoding after ridging, (if hole code is placed in the
tail region of the hide).
. Hides must be laid flat with little distortion, in a well lit area for
reading device to operate effectively.
. Dirt, grit and dunk in hide may blunten hole punching device, although
special hardened steels can be used to minimise this problem.
. Swarf material produced in punching operation.
. Material must be disposed of.
* Design of punching equipment must take into account swarf
produced.

4.1.6 Equipment

A hole punching identification system will consist of a hole punching device
and a reading device.

Hole Punching Device

- There is no.equipment currently manufactured for punching hole patterns-into
hides, therefore a suitable device would have to be custom designed and built.

Description of Concept Hole Punching Device - to produce a hole and
space coding pattern

The device could consist of a series of vertical punches located in a matrix in a
punch head. Each punch would have a matching hole in a plate mounted
beneath the punch head so that when the punch head was lowered the punches
would protrude through the holes, providing shear edge to cut through the hide
material. The punch heads would be tapered to improve the shearing action.

The device would use a series of electro mechanical or pneumatic actuators
(one per punch) to extend a punch if a hole was required. The electro
mechanical actuators would be controlled by an electronic system (ie PLC)
that automatically generates the hole pattern required.

A hide would be inserted under the punch head on the plate. A tensioning
device operated by a pneumatic cylinder would tension and grip the outer
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edges of the hide to minimise distortion of the hole pattern. A second
pneumatic cylinder would be used to force each of the extended punches
through the hide, producing a punched pattern.

Material punched out of the hides would be transferred through the punching
plate and into a collection container.

For more details refer to concept diagram in Appendix B.

Identification Code Reading Device

There are several commercially available electronic vision systems that are
suitable for reading and decoding hole punch marks in hides. Vision Abell
could also custom design and build a suitable system, although it would be
more cost effective purchasing a system off the shelf.

The vision systern would operate by capturing a video image, using a video
camera, of the region of each hide containing the punched holes. The hides
would have to be layed flat with minimal distortion of the holes and well lit to
enable a clear image to be captured. Image processing algorithms
implemented in software would be used to decode the hole patterns. Several
companies including Allen Bradley, manufacture vision systems that would be
suitable for hole pattern recognition.

For more details on Allen Bradley Vision Equipment see Appendix C.
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4,2 Tattooing
4.2.1 System Overview

A unique identification mark could be tattooed in to the hair side of each hide
with an ink that survives the tanning processes. A range of symbols or
numbers could be used to produce an identification mark that was both human
and machine readable. The tattooed marks could be placed on hides with a
device made up of a series of pig striker markers. These markers consist of a
series of wedge pointed needles in the shape of a character. The striker
markers would be coated with ink or designed to inject ink, and would embed
the ink amongst the hide fibres when pressed into the hide. Other alternate
methods of tattooing could also be used. An electronic vision system with
suitable Optical Character Recognition capabilities would be used to
automatically read the tattooed marks without the requirement for human
intervention.

The system has the major advantage that the marks are human readable and do
not require a sophisticated electronic system to decode the identification
information. An electronic system would still be required to read the marks in
hide production processes to ensure high levels of reading accuracy and
minimise the labour requirement. The marking system has the major
disadvantage that the characters are not visible until the hair is removed from
the hide. This means the identification method is only suitable for use after
the hides have been processed to the wet blue stage. It is predicted that the
Optical Character Recognition (OCR) system will have a code reading
reliability of less then 95%, which is lower than other identification systems.

It may be possible to design a tattooing system that produces a mark that
penetrates through the hide. If this was possible, the identification mark will
survive on both the grain and dropsplit when the hide is split.

From trials conducted, standard off the shelf OCR systems were found to be
unable to read characters marked in hides with pig striker markers, due to the
gaps in the characters between the chisel points. It is assumed that an OCR
vision system could be developed that would be capable of reading these
characters, although this would be significantly more expensive than off the
shelf equipment. Alternatively a more complex and expensive marking system
could be developed that could produce higher resolution characters without
gaps. It is envisaged that standard off the shelf OCR equipment could be used
to read these characters.
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An approximate equipment cost is

1. Custom Developed OCR Vision System - Pig Striker Style Tattoo
System

Marking Equipment - $30,000 to $40,000
Reading Equipment - $100,000 to $120,000 (for three reading stations)

2. Standard off the shelf OCR Vision System - High Resolution
Tattooing System

Marking Equipment - $50,000 to $60,000
Reading Equipment - $60,000 to $80,000 (for three reading stations)

4.2.2 Trials

Extensive trials of hide marking with pig striker numbers have been conducted
previously at abattoirs and tanneries in Queensland. These trials used a
customn designed hand held tool, with several series of modified pig striker
numbers connected in chains. The tool was designed so that each chain could
be manually rotated, allowing different numbers to be dialled up. In the trials
a unique number was punched into each hide while still attached to carcasses
at the abattoirs. These numbers were later read after wet blue processing at a
tannery. In the Queensland trials, ink was not used to increase the contrast
between the punched numbers and the hide. It was reported the numbers were
quite easily distinguishable to the human eye. Several "pr'obléms identified
with the marking system from trials conducted in Queensland include:

. The marks were not easily machine readable, therefore it was labour
intensive and error prone to manually read the identification marks at
the tannery.

. The marks could not be read until after wet blue processing had
occurred, due to hair on the hide covering the marks.

. The imprinted numbers were not always clearly defined due to the

striker numbers rotating during punching. Badly imprinted numbers
could only be detected after wet blue tanning.

. Due to the manual operation and indexing of numbers in the marking
system it was possible to have two hides with the same number, this
was considered unacceptable by the tannery.

Most of the problems identified above could be overcome by redesign of the

marking system and implementation of an automatic mark reading system at
the abattoir. It would also be possible to shave the area of the hide that was
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marked so that the mark could be read between marking at the abattoir and wet
biue processing.

A range of additional trials were conducted by Vision Abell to test hide
tattooing methods and automatic reading systems to identify any potential
system problems.

Standard pig striker numbers were dipped into several different marking inks
to determine suitable inks that survive the tanning process. Steadfast Tattoo
Ink, designed for pigs and cattle survived the wet blue tanning process
reasonable well. By using ink, greater contrast between the characters and the
hide was achievable. The additional contrast is required to increase the
reading accuracy of an automatic reading system.

Tattooing trials were only conducted on hides up to the wet blue tanning stage.
No finished leather trials with the tattoo identification system were conducted.
It is envisaged that tattooed marks would be difficult to detect on a dark tanned
(ie black) piece of leather,

An assessment of Allen-Bradley vision equipment was also conducted to
determine its suitability for use in an automated reading system. It was found
that the standard pig striker characters were not compatible with the vision
system’s OCR software and were therefore difficult to recognise. This
problem can be overcome by using symbols and characters that are specifically
designed and tested for recognition by OCR systems. Gaps in the letters

For more details of the tattoo trials see Appendix D.

4.2.3 Coding Patterns

. One major advantage of using a tattooed mark for hide recognition, is
the mark can be composed of characters (ie numbers and letters) that
are human and machine readable. The code would consist of at least 8
characters depending on whether it was placed on the hide at the
abattoir or tannery.

4.2.4 Advantages - Tattooing Identification System

. Permanent - not destroyed by drumming or tanning process.
. Tattooed code will survive all mechanical processes including fleshing
and leather finishing processes.
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4,25

4.2.6

Tattooed code is human readable.

Process has cheap consumables (tattoo ink).
Tattooed code can be placed on hide at abattoirs.
Tattooed code can be read automatically.

Disadvantages - Tattooing Identification System

Tattoo codes may be difficult to read during leather finishing
operations when leather is tanned a dark colour. '
Hide and Leather can stretch resulting in deformation of tattooed
characters. Note - because no hide material is removed in the tattooing
process, hides are less likely to warp then hides with holes punched
through them.

Tattooed codes can not be read with hair on hide. Note - hair could be
shaven from the tattoo region or tattooing device could penetrate
through the hide allowing the mark to be read from the flesh side of
hide.

Electronic vision system required to automatically read tattooed marks.
* High cost

* Highly complicated equipment - specialty service skills
required.
* Reliability rate for correct recognition less than 98 %.

Complicated mechanical equipment required to produce tattoo marks.

+ High maintenance.

* High cost. -

High risk to produce fully developed system.

There is a possibility that the region of the hide that is tattooed could
be torn off, particularly during hide fleshing.

Hides will require recoding after ridging operation - (dependant on
location of tattoo mark).

Hides must be laid flat, with little distortion of hide in a well lit area
for reading device to operate correctly.

Equipment

The tattooing identification system will consist of a tattooing device and an
automatic reading device. From trials it was found that most low cost off the
shelf OCR systems are not capable of reading pig striker style of tattoo marks
with gaps in the characters, although an OCR system capable of reading the
characters could be developed at a reasonable high cost. A high definition
tattoo system could also be developed that would allow characters to be read
with standard off the shelf OCR equipment although at a higher cost. It is
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therefore envisaged that the following systems could be used for tattoo
identification of hides.

System 1 - Custom Developed OCR Vision System - Pig Striker Style
Tattoo System

Tattooing Device

A tattooing device to place unique tattooed codes on to each hide would have
to be custom designed as no suitable device currently exists. There are
German devices available which use pig striker letters to indent characters into
hides, although these devices are not designed for tattooing.

The device would consist of the following components:

. Shaving Mechanism (if required) - To remove the hair from the region
to be tattooed.
. Needle Characters - A series of punches similar to pig striker numbers

consisting of wedged tipped needles. The characters will be mounted
on a series of wheels, with each wheel containing approximately ten
characters. The wheels will be rotated electro-mechanically. The
rotating of the wheels will be controlled by an electronic system that
selects the code to be imprinted on each hide. The needles will be
close together to minimise gaps in characters.

. Ink Injection Device - Injects ink through each needle into hide,

o Air Cylinder - A pneumatic cylinder to force the needles into the hide.

Approximate Cost - $30,000 to $40,000

Reading Device

Off the shelf OCR systems are designed to read standard fonts and characters,
The pig striker characters can not be recognised by off the shelf OCR
equipment as they do not match standard fonts. Several companies, including
Vision Abell could custom design and build a suitable OCR system, although
at a significantly higher cost than an off the shelf system.

The vision system would operate by using a video camera to capture a video
image of the region of each hide containing the tattooed marks. The hides
would have to be layed flat, minimising any hide distortion, and be well lit to
enable a clear image to be captured. The image would be processed by the
OCR system to identify the tattooed characters.

Approximate Cost - $100,000 to $120,000 (for three reading stations)
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System 2 - Standard off the shelf OCR Vision System - High Resolution
Tattooing System

Tattooing Device

The tattooing device would be similar in operation to the device required for
System 1, although additional tattooing needles would be required to produce
characters with higher resolution. The device would therefore be more
complicated, cost more to manufacture and require more maintenance,

Approximate Cost - $50,000 to $60,000

Reading Device

As with the punched hole reading system, there are several commercially
available electronic vision systems that are suitable for Optical Character
Recognition (OCR) of high resolution tattooed marks. Vision Abell could also
custom design and build a suitable system, although it would be more cost
effective to purchase a system off the shelf.

The vision system would operate in a similar fashion to system 1 by using a
video camera to capture a video image and an OCR system to process the

image. ORC software operates on a range of different electronic vision
systems including Allen-Bradley’s CVIM2 system.

Approximate Cbst - $60,000 to $80,000 (fof three readin“g statio"ﬁs)

For more details of Allen Bradley’s CVIM2 system refer to Appendix C.
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4.3

4.3.1

Laser Burning/Marking

System Overview

High powered Carbon Dioxide lasers can be used to mark hides by buming the
hide material. Laser technology is well proven with manufacturing companies
using similar laser systems to mark and cut leather.

Sophisticated electro-optic scanning systems can be used to guide the laser
beam to form a pattern on the hide surface. These systems can be used to burn
accurate characters or patterns. A masking technique can also be used to mark
the hide. By placing a mask in front of a dispersed laser beam, an image of the
mask can be bumnt into the material. Trials found that because of the nature of
the hide, the most successful method of hide marking with a laser was by using
a high intensity, fine diameter beam to burn 1 to 2 mm diameter holes through
the hide. This fine diameter beam could be controlled by a scanning system.

Due to the burning nature of the laser, any laser system would require an
extensive exhaust system to remove the smoke and smell from the production

floor.

The laser marks were difficult to read while the hair was still on the hide,
making the identification technique unsuitable for use before wet blue

processing.

Laser marking systems main advantages are their flexibility (ie characters to be
marked can be programmed into the laser scanning system allowing easy
changes) and their high speed operation. Laser systems are also non contact
therefore substantially reducing mechanical wear on the equipment.

The cost of a laser system suitable for marking hides is approximately
$100,000. This cost is most likely to be too high to make the system viable for
installation in abattoirs or tanneries. In the future with further development of
laser equipment and a reduction in équipment cost, a laser marking system
may be more cost effective. As the system utilises similar vision reading
equipment as is required for punched hole and tattoo hide identification
systems, it may be possible to retrofit a laser marking device to these systems
in the future.

The cost of a reading system is approximately $60,000 to $80,000 (for three
reading stations)
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4.3.2 Trials

A range of different trials were conducted using a low powered laser to mark
the hides. The laser used in the trials did not have a scanning or masking
system, so only straight lines and dots could be marked.

It was found that the hair on the hide is an excellent absorber of laser energy
and it was therefore difficult to mark a large area of hide with a low intensity
laser beam. It is therefore assumed the masking method for marking the hide
would be unsuitable.

Trials were also conducted with the laser focused into a high intensity, small
diameter beam. This laser beam easily burnt through the hide and would be
suitable for controlling with a scanning mirror system.

After wet blue tanning, the laser marks were easily differentiable as pits and
lines in the surface of the hide, hence it should be possible to automatically
read characters with a vision system.

4.3.3 Coding Patterns

A series of OCR recognisable characters could be used for coding
identification information - similar to the tattooing system. This would allow
the identification code to be read automatically with an OCR system.

4.3.3 Advantages - Laser Burning/Marking ldentification System

. High flexibility in marking characters.

. Quick process.

. Permanent - not destroyed by drumming or tanning process.

. Laser marks will survive all mechanical processes including fleshing
and leather finishing processes.

. Human readable.

. Process has no consumables - therefore no additional consumable cost.

4.3.4 Disadvantages - Laser Burning/Marking ldentification System

. Difficult to read laser marks when hair still on hide.
. Electronic vision system required to automatically read laser marks.
+ High cost
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4.3.5

+ Highly complicated equipment - specialty service skills

required.

* Reliability rate for correct recognition is less than 98 %.

. Laser marking equipment high cost - $100,000 per system.

. Laser marking equipment designed for clean style operating
environments.

. There is a possibility that the region of the hide that is laser marked
could be torn off, particularly during hide fleshing.

. Hides must be laid flat, with little distortion of hide in a well lit area

for reading device to operate correctly

Equipment

A laser marking identification system will consist of a laser marking device
and a reading system.

Laser Marking Device

Carbon dioxide laser marking devices are manufactured by a number of
companies, and can be purchased as a complete “off the shelf’ system.
Spectra Physics are agents for the Electrox Scriba laser marking system

suitable for hide marking.

For more details refer to Appendix E.

Reading System

The reading system will be similar to the system required for the tattoo
identification system and will consist of an OCR vision system.
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4.4 Branding

4.4.1 System Overview

There are a variety of different techniques that can be used to brand hides
including:

Hot Iron

Used extensively in the field by growers - Most hot iron branders consist of a
steel mass that is heated to a red hot temperature and held against the hide for
several seconds. The iron burns a mark into the hide burning away the hair at
the same time. Standard Hot Iron branders are designed to place a single mark
on the hide (ie the mark is non variable). Hot Iron branding has a number of
disadvantages for hide identification including:

. High amount of heat energy required to brand hide.

. Burning smell produced from branding process.

. Hot branding tool would be dangerous.

. Branding tool capable of branding variable marks will be mechanically
complex (therefore high maintenance and costly to manufacture).

. Branded mark not high contrast, therefore difficult to read with an

automatic reading system.
Cryogenic

Cryogenic branding systems are mostly used on live animals. The branding
operation is very similar to hot iron branding except an extremely cold object
is used to brand the animals. The branding process requires the animal and
hide to be alive for the branded mark to “grow” into the hide. For this reason
it was considered that cryogenic branding would be unsuitable for use in a hide

identification system.

Radio Frequency

Radio Frequency (RF) branding systems have been developed in Holland and
are used in the pork processing industry. 2 kW, 27 MHz RF generators are
used to mark the skins of live pigs before slaughter. The skins are not
removed from the animals during siaughter, therefore the branded marks can
be used to track the carcass through the entire process. The RF generator and
branding system must be contained within a box to protect operators.
Associated disadvantages of RF branding include:

. Large expensive equipment required.
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. Protection of operators from RF waves is a problem.

. Brand mark can not be read until hair is removed from hide as system
brands through hair,

Electrode

An electrode branding system has been developed in New Zealand by the Meat
Research Institute of New Zealand (MRINZ) and Industrial Research Limited
(IRL). The system uses a high voltage power supply to brand the hide through
electrodes that contact the hide surface. The branding system heats regions of
the hide in contact with the electrodes and causes a change within the proteins
within the hide structure. Approximately 200 - 400 Volts are required to heat
the hide in a sufficiently short time to make the system suitable for a
production process. Brand marks made on the hide are the same shape as the
electrode. In experiments, round electrodes have been used to place dots on
the hides. A dot matrix pattern, similar to hole punching systems could be
used to encode information onto the hide surface. Associated disadvantages
with electrode branding include:

. High voltage process is dangerous to use in wet abattoir and tannery
environment.

. Brand mark can not be read until hair is removed from hide as system
brands through hair.

. Expensive equipment required.

4.4.2 Advantages - Branding ldentification System

» Permanent - not destroyed by drumming or tanning process.

. Branded code will survive all mechanical processes including fleshing
and leather finishing processes.

. Human decodable and possibly human readable.

. Only process consumable is energy.

4.4.3 Disadvantages - Branding ldentification System

. Brand marks are low contrast and therefore difficult to read using a
vision system.

. Hide and Leather can stretch resulting in deformation of branded
patterns.

. Difficult to read identification code when hair still on hide.
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. Electronic vision system required to automatically read branded

patterns.
. High cost
* Highly complicated equipment - specialty service skills
required.
. Reliability rate of correct recognition less than 98 %.
e  All branding techniques require complicated systems to brand hides.
+ High cost. '
N High maintenance.

. There is a possibility that the branded region of the hide could be tomn
off, particularly during hide fleshing.

. Brand marks will not survive leather splitting operation (ie mid
drumming and during finishing), and will have to be reapplied after
ridging.

. Hides must be laid flat, with little distortion of hide in a well lit area

for reading device to operate correctly.
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5 ATTACHMENT OF IDENTIFICATION SYSTEM TO HIDE

Several methods of hide identification were investigated where an
identification device is attached to the hide.

5.1 Radio Frequency Tags - Transponders

5.1.1 System Overview

Radio Frequency Tags or Transponders are small electronic devices that can be
used to store information. The devices consist of an electronic circuit and
antenna which is packaged in a non ferrous container (ie glass, plastic, ceramic
material). Transponders can be as small as the size of a ten cent piece. The
information stored in the units is read by a non contact reading system. The
reader powers the transponder tags through their antenna therefore no internal
power supply, such as a battery, is required. Reading systems will operate
with a gap of up to 0.5 metre between the reader and the transponder.

Transponder technology is fairly modern and is still being adopted for use in
industrial identification applications, as the cost of the devices decreases.
Typical examples of transponder applications include:

. Identifying rubbish bins - Bins are weighed and identified each time
they are emptied, allowing councils to bill residents for weight of
rubbish collected.

. Tracking Buses.. ) S ) o

. Tracking Livestock - Transponders are implanted under the skin of
animals, used extensively with dairy cattle in European countries.

The transponder units are reasonably rugged in design and can be packaged to
increase their resilience to mechanical damage by using plastic cases. There
are a number of tanning processes that the transponder units would not
survive, including fleshing and several of the finishing processes. The
transponders would have to be removed from the hides and reattached after
these processes, increasing the labour component required to operate the
identification system.

Each transponder unit costs between $3 to $7 and therefore would need to be
recycled to be cost effective. The reading units cost between $4,000 and
$10,000, and are typically “off the shelf” systems.
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5.1.2 Coding Patterns

Transponders are avaijlable in two formats:

Read Only

A number code is stored in the device during manufacture The code can be
read an unlimited number of times, although no further information can be
written to the device. This style of device could be used as a simple tag with
the tag number being cross referenced to other hide information and stored in
an external data base. Each time the tag in recycled the tag number would be
associated to a new hide. This type of tag is cheaper then the read and write
tags.

Read and Write

Information can be stored on the device after manufacture. The information
can be written and read an unlimited number of times allowing information
that is specific to each hide to be stored in the device. This type of tag has the
advantage that hide information does not have to be kept in an external data
base. The disadvantage is the additional cost of the transponder devices.

5.1.3 Advantages - Radio Frequency Tag Identification System

100 % correct read rate - no missrreads.

. Information can be coded into transponder - if using a read write tag,

. Reusable tagging system.

. Transponders will not be damaged by chemical tanning process.

. Reasonable cheap and reliable reading system.

. Industrially hardened and trialed tagging method.

. Transponders can be read automatically without direct contact.

. Transponders can be read antomatically without visual contact. (ie tags

can be read through hide)

5.1.4 Disadvantages - Radio Frequency Tag Identification System

. High cost of transponders.

. Transponders will require a clip or similar device to fix then to the
hides.

. Transponders will not survive several of the tanning processes

including fleshing and other finishing processes - note the transponders
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can be removed from the hides before the processes and reapplied

after.

. Most transponders do not have a human readable identification mark -
note an identification number could be printed on the outside surface of
the transponder or the device used to fix the transponder to the hide.

5.1.5 Equipment

Transponders and reading systems are supplied by several companies in
Australia. Most systems are manufactured overseas, although some local

manufacturers do exist.

For more df_atails refer to Appendix F.
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5.2

5.2.1

5.2.2

5.2.3

Touch Memory Tags

System Overview

Touch memory tags are very similar to read - write transponder tags except the
tags require direct contact of a reading device to transfer data. The tags are
circular and similar in size to a 10 cent piece. The outside casing of the tag
consists of two insulated stainless steel sections, the stainless steel material is
required for it’s electrical conduction properties and increases the robustness

of the tags.

A hand held reading device is used to read the tags. Information stored in the
tag is transferred electronically by contacting the reading device against the
outside stainless steel shell of the tag. Tag reading can not be fully automated
as the reading device must be manually placed on the tags: this is a major
disadvantage of this tagging system. The cost of a reader is approximately
$700.

The cost of the touch memory tags is between $2 to $3, which is cheaper then
transponder tags. The tags are shaped like buttons and therefore would have to
be inserted into an additional device for attaching them to the hides.

Touch memory tags are used for a variety of applications including:

. Identification of pallets.

. Monitoring of postal collections from letter boxes.
. Monitoring of security personnel when on security rounds.

Coding Patterns

The touch memory tags have a read/write capability that allows information to
be stored in the button. Hide identification information and processing details
could be stored in the tag, alleviating the requirement for an external data base

system.

Advantages - Direct Contact Electronic Button Tag ldentification
System

. 100 % correct read rate - no miss reads.

. Information can be coded into tag - if using a read/write tag.
. Reusable tagging system.

. Reasonable cheap and reliable reading system.
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. Industrially hardened and trialed tagging method.

524 Disadvantages - Direct Contact Touch Memory Tag ldentification

System

Touch memory tags can not be read automatically without direct
contact. "

. High cost of touch memory tags.

J Touch memory tags will require a clip or similar device to fix then to
the hides.

. Touch memory tags will not survive several of the tanning processes

including fleshing and other finishing processes - note the tags can be
removed from the hides before a process and reattached after.

. Touch memory tags may be damaged by chemical tanning process,
particularly acidic solutions.

5.2.5 Equipment

Touch memory tags and readers are manufactured by several US companies.

For more details refer to Appendix G.
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5.3 Bar Code Tags

5.3.1 System Overview

Bar code technology is well developed and used in many different applications
for identification purposes. There are a series of standard bar code formats
that can be produced and read by most bar code equipment. Each format is
designed for a specific application.

Bar codes could be printed directly onto the hide or printed onto labels and
then attached to the hide.

Due to the distortion effects that occur when processing a hide, and the
difficulty of printing on a hide, it is considered too difficult to print a bar code
directly onto the hide.

The bar coding technique of identifying hides has been investigated previously
by different groups in New Zealand and Queensland. Bar coding technology
has the major advantage that it is well developed, reasonably cheap and an
accurate method of identifying objects. Finding a suitable label material and
tag attachment technique have been the major problems so far for utilising bar
codes for hide identification.

A number of different tag materials have been trialed, ranging from
inexpensive woven Tyvak, costing a few cents per tag, to specialty plastics
designed for laser marking costing up to $1 per tag.

A number of different attachment techniques have also been trialed including
T-bar fasteners, used in the clothing industry, to rings of nylon rope.

The optimum tag material and attachment method is dependant on the use of
the tag in the hide tanning process.

There are a large number of different devices that are designed to read bar
codes. Most devices use a laser scanning system and detect the laser light as it
is reflected off of the clear spaces in the bar code. There are a number of
systems available that are designed to scan bar codes on objects as they move
along a conveyor. These systems are used in airport baggage handling systems
and have a read reliability rate of above 99 %. It is envisaged that one of these
devices could be installed above the sammer outfeed conveyor to
automatically scan the bar codes on hides as they are graded after samming.
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5.3.2 Trials
Bar code Tag Material

A number of different materials were trialed by attaching sample pieces to
hides and passing them through the wet blue processing. Four different types
of materials were tested. '

Laminate materials

These materials are manufactured by gluing two or more layers of material
together. The laminate materials have the advantage that the print can be
protected from the tanning process by being contained between layers of
materjal,

All of the laminate materials tested failed, due to delamination.

Sheet materials

Several tags made from a single sheet of material including polyethylene and
PVC were tested. These materials tended to tear easily, with many of the test
samples being torn off during drumming. It is also unknown how well print
adheres to these materials. '

Moulded materials

A moulded ear fég produced by Allflex has been tested by the Australian Meat
and Livestock Corporation (AMLC) for identification of hides. The Allflex
tag is injection moulded and consists of a flexible material with metal oxide

additives to improve laser marking.

Woven or formed materials

A number of woven or formed materials were tested including Tyvak and Care
label materials. These materials are made from strands that are either woven
or adhered together. The materials are stronger and have better tear resistant
properties then sheet of materials, although they have a rougher surface, tend
to crease easily and absorb blood during the green hide stage.

See over leaf for test results.
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Table 1 - Summary of Bar Code Tagging Trials

Tag Material Approx Print Method Supplier Who Conducted | Survived Blood Description Before Description After
Cost (cents) Trial ' Absorption
Syntag 165 2-5 Thermal Print Monarch Vision Abell No - Fell | No White, thin, plastic like material similar to | NA
(standard ribbon} | Marking off thick card. Smooth surface,
Systems :
Syntag 163 2-5 Thermal Print Monarch Vision Abell No - Fell { No White, thin, plastic like material similar to | NA
(resistant ribbon) Marking off thick card. Smooth surface.
Systems
Tyvak -2 Thermal Print Monarch Vision Abeli Yes Yes White paper like materal, composed of | Very creased and stained.
(standard ribbon) | Marking strands of synthetic material Bar Code still readable, although tag
Systems requires flattening out.
Care [abel 1.2 Thermal Print Avery Dennison | Vision Abell Yes Yes White synthetic woven material, used for | Very crezsed and stained.
(standard ribbon) labels in clothing Bar Code still readable, although tag
requires flattening out.
Tyvak 1-2 Thermal Print Avery Dennison | Vision Abell Yes Yes White paper like material, composed of | Very creased and stained,
{standard ribbon) strands of synthetic material Bar Code still readable, although tag
requires flattening out.
Polyester 50 Photographic Leigh Mardon Viston Abell Yes No White, shinny, thin, ridged plastic materia! | Material delaminated and creased.
Laminate Process Print was removed
Polyethylene 20 Ink printing { Elna Press Visicn Abell No - fell off | No Coloured, thin, ridged plastic sheet NA
process
PVC 20 Not printed Elna Press Vision Abell No - fell off | No White, thin, ridged plastic sheet NA
Polyester 20 Not printed Elnz Press Vision Abell Yes No White, thin, ridged plastic sheet Slightly marked from drumming process.
THERMfilm 2-3 Ink printing | Unistat Vision Abell Not Tested | NA Tyvak material with shinny ploy coating | NA
Polycoated process on top surface.
Tyvak
Polyester 5 Thermal Print Quickstik MRINZ, AMLC § Yes No Self Adhesive label with print under | Top layer of polyester delaminates allowing
Laminate : laminated layer of polyester processes to remove printed bar code
Allflex Cattle | 100 Laser marked Allflex AMLC Yes No Pliable plastic material with embedded

Ear tag

oxide material for faser marking

Slight discolouration

Vision Abell 94117 PPMS0000R 23/3/95

33




Bar code Printing

A range of different processes can be used to print bar codes onto the different
materials and survive the tanning process. All printer processes must be
capable of printing a unique bar code on each tag.

Thermal Printing

The thermal printing process uses a ribbon that contains heat sensitive ink.
The ribbon and a roll of tag material are run over a print head that heats the
ribbon transferring the ink to the tag. A variety of different inks can be used to
suit different tag materials. Chemical resistant inks can also be used. The
thermal printing devices cost between $3,000 to $20,000 and are therefore cost
effective for use at each abattoir.

For more details see Appendix H.
Photographic Printing

Photographic printing is used by large label manufacturing companies to
produce large volumes of sequential bar codes. These bar codes are typically
laminated to protect the print.

Laser Marking

Laser marking is a process where a laser beam is used to burn and discolour
the surface of a material. Most plastic materials can be marked, although the
mark contrast varies from material to material. Some materials are specially
produced with a metal oxide chemical embedded in the surface of the material.
When heated by the laser beam, the metal oxide changes colour to produce a

dark mark. Laser marking systems cost approximately $100,000 and are
therefore too expensive for installation in each abattoir.

Bar code Tag Attachment Method

A lot of trial work has been conducted in finding suitable methods for
attaching bar coded tags to hides. Two different systems of attaching the tags
have been investigated, permanent and temporary.

Permanent tag attachment methods

A number of different permanent tag attachment methods have been trialed.
After tag attachment at the abattoir, the tags must remain attached until the
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hides reach the wet blue stage. Tanneries that split hides mid way through wet
blue processing will have to reattach tags after splitting. These attachment
methods are more applicable to low cost disposable tags that can remain
attached and do not need to be removed.

T-bar end fastening devices have been trialed by MRINZ, AMLC and Vision
Abell. The devices are made from nylon and consist of a fine strand with a T-
bar at each end. The fasteners are inserted through the tag and hide by using a
hand or pneumatically operated tool. The fastening devices are available from
several companies including Avery Dennison and Monarch Marking.

MRINZ in New Zealand have developed a system that incorporates two Avery
Dennison PS100 E preumatic fastener applicators. The system applies a label
to the hair side of a hide using two T-bar fastening devices that are inserted
through folds in the hide. Tags fastened using this device have been passed
through a fleshing machine and processes to wet blue stage with a 97.5%
retention rate. The MRINZ tagging device can be purchased for approximately
NZ$6,000. '

AMLC in Queensland have also conducted research into a T-bar tag fastening
system that uses a PS100 E pneumatic fastening tool. The device is designed
to insert a T-bar fastener through the top layer of a hide so the fastener does
not protrude to the flesh side, protecting it from the fleshing process.

Trials have been conducted in Queensland with tags sewn onto the hides. In
these trials an industrial sewing machine was used to run a row of stitches
along one end of a tag. This method of tag attachment had several problems
including the stitches on the flesh side of the hide were occasionally cut off by
the flesher blades and the sewing process was tedious. The problems could
possibly be overcome by tacking the tags in all four corners with stitches that
are pulled deep into the hide to protect them from the flesher.

Temporary tag attachment methods

Several methods of attaching tags using temporary attachment devices have
been trialed. Temporary attachment of the tags has the advantage that the tags
can be removed during the arduous mechanical processes such as fleshing,
therefore ensuring the tags survive the processes. The tags can also be
removed at the end of the process and recycled. The drawback of temporary
attaching systems is the extra labour that is required to remove and reapply the
tags at each process.

AMLC in Queensland have investigated using loops of thin nylon cord to
attach Allfelx ear tags to hides. The cord is fed through slits in the hide and

Vision Abell 94117 PPMSO000R 23/3/95 35



5.3.3

5.3.4

5.3.5

looped back over the top of the tag. By using a pliable cord material the loops
are self Jocking and do not tend to come undone, although are easily undone by
an operator.

Other clips style devices, where a tool is required to release a catching
mechanism, could also be used for tag attachment. These devices would be
more expensive than nylon loops, although would be quicker to remove and

reapply.

Coding Patterns

There are a range of standard bar code patterns with which most reading and
printing systems are designed to operate. Code 39 is a commonly used
industrial code suitable for use for hide identification.

For more details see Appendix L

Some printing systems are capable of printing two orthogonal codes on the
same tag. This increases the readability of the tag when using an automatic
scanning system.

If bar codes are printed externally from the abattoir (ie laser marked), the tag’s
identification number will have to be linked in an external data base system to
other carcass data when being attached to the hide. If bar codes are printed on
the abattoir production. floor (ie thermal printing),. details specific to each
carcass can be included in the bar code (ie abattoir id, kill date, body number,

producer).

Advantages - Bar Code Tag ldentification System

. 99 % correct read rate - very few miss reads.

. Reasonably cheap and well developed identification system.
. Cheap tagging system - disposable tags cost a few cents.

. Some tags reusable,

. Industrially hardened and trialed identification method.

Disadvantages - Bar Code Tag ldentification System

. Bar code tags are prone to falling off during processing.
. Suitable cheap tag material still to be identified.
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. Tags may not survive several of the tanning processes including
fleshing and other finishing processes - note the tags can be removed
from the hides before the processes and reattached after.

5.3.6 Equipment
Tag Manufacture (Printing)

A range of bar code printing techniques are identified in bar code printing
section above.

Bar Code Readers

There are a large number of bar code reading devices available ranging from
hand held manual readers costing a few hundred dollars to fully automatic
reading systems costing up to $50,000. The outfeed conveyor of the sammer
is for suited using an automatic scanning system to read the bar codes as hides
are graded.

For more details see Appendix J.
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6.1

6.2

IDENTIFICATION VIA INTRINSIC PROPERTY OF HIDE

A range of different methods of recognising a hide identity through an intrinsic

~ hide property were considered. Identification of hides through an intrinsic

property has the advantage that no hide modification or tag is required.

All intrinsic property identification systems would require a data base system
into which the unique hide characteristics would need to be saved at the time
when the hide is removed from the animal at the abattoir. This style of system
would have higher operating costs than other systems investigated. '

"All methods of hide recognition from intrinsic properties investigated were

found to be unsuitable. It is therefore considered not possible, with current
technology to use an intrinsic hide characteristic for hide identification.

The intrinsic hide identification methods considered are identified in the
following sections.

Hide shape and size

Each hide has a different shape and size and therefore could be differentiated
from other hides on this basis. Problems associated with this method of
identification include: '

. The hides must be laid flat for identification.
e . Hides stretch-and distort during-processing.
. Regions of hides are trimmed during different processes.

Hide grain and hair pattern

Hide grain and hair patterns can potentially be used to differentiate between
hides. The grain pattern only becomes visible at the wet blue processing stage.
Problems associated with this method of identification include:

. Both grain and hair patterns are not viewable throughout entire tanning
Process.

. May be difficult to differentiate between hides using hair pattern.

. Hide grain patterns have low contrast - difficult to detect using vision
system. '

Vision Abell 94117 PPMS0000R 23/3/95 38



6.3 Hide DNA

Although each hide has an unique DNA pattern there is no technology
currently available that can identify and match DNA patterns that would be
suitable for use in a tannery or production process. Therefore hide recognition
through DNA matching is considered unsuitable.
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7. ALTERNATIVE IDENTIFICATION SYSTEMS - SYSTEM
TRADEOFF

There are a large range of different identification methods that can potentially
be employed as a hide identification system. The optimum system design may
consist of one or more individual systems that are suited to different hide
processing steps and cost effective to employ. The following section details a
trade off between different identification systems, to determine an optimum
system,

7.1  Alternative Hide Identification Systems Overview
System 1 - Transponder Tags

Standard transponder tags are used to track the hides through entire tanning
process. Cheap disposable tags are used to replace transponder tags when hide
leaves tannery, allowing transponders to be recycled.

System 2 - Disposable Bar Code Tags

Disposable bar code tags are used to track the hides through entire tanning
process. Tags need to be removed before, and reattached after some
processing operations.

~ System 3 - Laser Marked Bar Code Tags and Punched Hole Patterns (Tag
removed prior to samming)

High cost laser marked bar code tags are used to track hides through to
samming operation in tanning process. The tags are recycled and hole patterns
are punched in the hides to identify hides to end of tanning process.

System 4.1 - Laser Marked Bar Code Tags and Punched Hole Patterns
(tag removed prior to fleshing )

Similar to System 3, except high cost tags are replaced with punched hole
pattern after fleshing.

System 4.2 - Disposable Bar Code Tags and Punched Hole Patterns (tag
removed prior to fleshing )

Similar to System 4.1, except disposable bar code tags used instead of high

cost laser marked tags. By printing the tags at the abattoir, a unique
identification code can be given to each hide.
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System 5.1 - Tattoo Mark
Custom Developed OCR Vision System - Pig Striker Style Tattoo System

Hides are marked with tattoo at abattoir. Additional tattoo marks may have to
be placed on hides through process when hide is split.

System 5.2 - Tattoo Mark

Standard off the shelf OCR Vision System - High Resolution Tattooing
System

Hides are marked with tattoo at abattoir. Additional tattoo marks may have to
be placed on hides through process when hide is split.
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Table 2 - Overview of Hide Identification Systems

Hide Process Location System 1 System 2 System 3 System 4.1 System 4.2 System 5.1 and 5.2
of Process Transponder Disposable bar code | Laser marked bar code | Laser marked bar code Disposable bar code - Tattoo mark
- Punched holes - Punched holes Punched holes
Hides produced Farm ‘
Animals Transferred | Transit Grower ID tag Grower ID tag Grower ID tag Grower ID tag Grower ID tag Grower ID tag
to abattoirs attached to tail attached to tail attached to tail attached to tail attached to tajl attached to tail
Animals slaughtered | Abattoir Abattoir Body Number | Abattoir Body Number | Abattoir Body Number | Abattoir Body Number | Abattoir Body Number | Abattoir Body Number
ID attached to carcass | ID attached to carcass | ID attached to carcass | ID attached to carcass | ID attached to carcass | ID attached to carcass
Back half of hide Abattoir Transponder tag Disposable bar code High cost Laser High cost Laser Disposable bar code Hides shaven and

removed from carcass

attached to hide

tag attached to hide

marked tag attached to
hide

marked tag attached to
hide

tag attached to hide

unique ID number
tattooed

Hides fully removed | Abattoir
from carcass
Hides transferred to Transit

tannery - hides may
be salted, refrigerated
or transferred direct

LR |

T ce i tmem s sl

Ttawm nnda bnee rarssaod




7.2  System Comparison Against Hide ldentifiéation Requirement Matrix

Requirement Priority ~ System 1 System 2 System 3 System 4.1 and 4.2 System 5.1 and 5.2
Rating Transponder Disposable bar code | Laser marked bar code | Laser marked bar code Tattoo mark
- Punched holes -Punched holes
1 Machine Readable Yes Yes Yes Yes Yes
2 | Unique Code on Each Hide Yes Yes Yes - (codes recycled) | Yes Yes
3 | Human Decodable No Yes - if human Yes - if human Yes - if human Yes
readable characters readable characters readable characters
printed with bar code | printed with bar code | printed with bar code
Yes - Punched holes Yes - Punched holes
4 | Able to be applied to green hides Yes Yes Yes Yes Yes
5 | Better then 99% Yes Yes Yes - Bar code Yes - Bar code 95 %
retrieval/recognition 98 % Punched Holes | 98 % Punched Holes
6 | Eight character code minimum Yes Yes Yes Yes Yes
7 | Hygienic and safe Yes Yes Punching process Punching process Tattooing process
slightly dangerous slightly dangerous slightly dangerous
8 | Human readable No Yes - if human Yes - if human Yes - if human Yes
readable characters readable characters readable characters
printed with bar code | printed with bar code | printed with bar code
No - Punched Holes No - Punched Holes
9 | Survival to finished leather Yes - transponders Yes - tags need to be Yes - Punched Holes | Yes - Punched Holes Yes - may be
need to be removed removed and difficult to read on
and reattached for reattached for some dark leather
SOIME Processes processes
10 | Apply while hide on animal Yes ‘ Yes Ycs - Bar code Yes - Bar code Yes
11 | Read with hair stil on hide Yes Yes Yes - Bar code Yes - Bar code No - hair must be
shaven
12 | Automatic application Possible Possible Possible Possible- Possible
13 | Software driven code Yes Yes Yes Yes Yes
14 | Sixteen character code maximum Yes Yes Yes - large area Yes - large area Yes - large area
, required required required
I5 | Readable on grain and dropsplit Yes - additional Yes - additional tag Yes - assume holes Yes - assume holes Yes - additional
transponder needs (o needs to be attached survive in grain and survive in grain and tattoo may need to
be attached ‘ drop split drop split be applied
Priority Code: 5 - Highest; 1 -Lowest
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7.3  System Costing Analysis

A costing analysis was performed on the different seven different identification systems to
determine the most cost effective system.

7.3.1 Assumptions

A number of assumptions were made in performing the costing analysis.
Abattoir Processing

. Number of hides processed per year - 7,000,000.

. Number of abattoirs in Australia - 240.

. 20% of abattoirs are large (48), these abattoirs process 80% of the hides (5,600,000).

. 80% of the abattoirs are small (192), these abattoirs process 20% of the hides
(1,400,000).

. Cost to identify hides at abattoirs has been averaged between large and small abattoirs to

calculate the overall hide identification cost. This average is weighted in the same ratio
as hides are processed, ie 80/20.

Wet Blue Tanneries

) Number of Wet Blue Tanneries in Australia - 12.
. Number of hides processed in Australia - 3,150,000 (45% of total)

Finished Leather Tanneries
. Number of Finished Leather Tanneries in Australia - 6.

. Number of hides processed in Australia - 1,260,000 (18% of total, 40% of Wet Blue)

. Capital equipment is depreciated over a period of 8 years. _
U System development costs have not been included in the costing, Approximate system
development costs have been included in a separate table at the end of this section.

. Each large abattoir processes an equal number of hides.

. Each small abattoir processes an equal number of hides.

. Each wet blue tannery processes an equal number of hides.

. Each finished leather tannery processes an equal number of hides.

) Labour cost is $25/hr.
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U Operators only costed for time spent attaching and removing identification devices (ie if
operator not required full time for tagging, assumed operator performs other tasks for
additional time).

. Time required to read tags is not considered in costing - assumed time is minimal and
can be performed by existing operators when handling hides.
J All export hides are identified. Expensive tags and identification devices if used (e

transponders) are replaced with disposable bar code tags before hides are exported.

7.3.2 Costing Summary
For summary of costing analysis see table on following page.
Explanation of terms

Fixed Equipment Costs

Cost of identification equipment that only needs to be purchased once. These costs include
marking and tagging equipment, reading devices, computer systems and tags if recyclable.
These costs are depreciated over a 10 year period.

Variable Costs

Cost of any thing that varies with the number of hides processed. These costs include disposable
tags and labour.
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System 1

Table 3 - Costing Analysis Summary

System 2 System 3 System 4.1 System 4.2 System 5.1 System 5.2
Transponder Disposable bar ~ Laser marked bar Laser marked bar Disposable bar Tattoo mark Tattoo mark
code code - Punched code -Punched code -Punched
holes holes holes
Large Abattoir Costs
Fixed Equipment Costs ($) $431,000 $ 25,000 $54,400 $ 54,000 $ 16,000 $ 60,000 $ 100,000
Variable Costs ($/hide) $0.055 $0.09 $0.052 $0.052 $0.065 $0.083 $0.083
Small Abattoir Costs
Fixed Equipment Costs ($) $ 46,000 $25,000 § 12,600 $ 12,600 $ 16,000 $ 60,000 $ 100,000
Variable Costs ($/hide) $0.055 50.09 $0.052 $0.052 $0.065 $0.083 $0.083
Total  Average Abattoir Cost $0.58 $0.19 $0.14 50.14 $0.13 5034 $0.51
($/hide)
Wet Blue Tannery Costs
Fixed Equipment Costs ($) $ 90,000 $ 85,000 $ 130,000 $ 130,500 3 130,500 $ 160,000 $ 155,000
Variable Costs ($/hide) 5024 50.25 $0222 $0.12 $0.12 $0.033 $0.033
Total Wet Blue Tannery Cost $0.29 $0.30, $0.28 $0.18 $0.18 $o.11 $0.09
($/hide)
Finished Leather Tannery Costs
Fixed Equipment Costs ($) $ 100,000 $ 35,000 $ 60,000 $ 60,000 $ 60,000 $ 160,000 $ 135,000
Variable Costs ($/hide) $0.62 $0.228 $0 350 50 $0.033 $0.083
Total Finished ILeather Tannery 50.68 $0.25 $0.04 $0.04 $0.04 $0.18 $0.18
Cost ($/hide)
Total Identification System Cost $i154 $0.74 $0.46 $0.35 $0.35 $0.63 $0.77

($/hide)

For more details of costing analysis see Appendix K.
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7.4

Summary of Costing Analysis
System 1 - Transponder Tags

Highest cost system to operate due to high capital cost of transponders and
labour required to attach and remove devices in tanneries - system too
expensive.

System 2 - Disposable Bar Code Tagging System

Reasonable high cost system to operate. Tagging cost for smaller abattoirs is
51 cents per hide.

System 3 - Laser Marked Bar Code Tags and Punched Holes (after
samming)

Reasonable low cost, although extra labour is required in wet blue tanneries to
attach and remove tag twice (at fleshing and samming processes).

System 4.1 - Laser Marked Bar Code Tags and Punched Holes (after
fleshing)

Along with system 4.2, one of the lowest cost identification systems to
implement.

System 4.2 - Disposable Bar Code Tags and Punched Holes (after

- ﬂeshing)

Similar to system 4.1 except disposable bar code tags are used. Disposable bar
code tags are slightly cheaper for large abattoirs, although more expensive for
small abattoirs. Disposable bar code tags have the advantage that a unique
number can be given to each hide, as tags are not reused. Overall system cost
is about the same as system 4.1.

System 5.1 - Tattoo Identification System

Pig Striker Marking Device - approx cost $30,000
Custom Built OCR Vision System. - approx cost $100,000 for 3 reading

stations
Overall system cost is 63 cents per hide, although cost to small abattoirs is

approximately $1.11 per hide.
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System 5.2 - Tattoo Identification System

High Definition Tattooing Device - approx cost $50,000

Standard “off the shelf” OCR Vision System. - approx cost $55,000 for 3
reading stations.

Overall ‘system cost is 77 cents per hide, although cost to small abattoirs is
$1.80 per hide.

7.5 Recommended ldentification System

From the costing analysis of different identification systems, System 4.1 (Laser
Marked Bar Codes and Punched Holes) and 4.2 (Disposable Bar Codes and
Punched Holes) have the lowest overall operating cost of approximately $0.35
cent per hide, significantly cheaper than other systems. The identification
systems are cheaper to operate due to the smaller amount of capital investment
required by abattoirs and a lower operator requirement. for removing and
reattaching tags.

Both System 4.1 and 4.2 equally well meet the requirements, as detailed in
MRC’s Hide Identification Requirements Matrix. The areas where the
systems do not fully meet the requirements are:

. Hole punched code can not be read with hair on hide, although hole
patterns should not need to be read until hair removed by liming.
. . Punched _hole pattern will not be human readable, although will be

human decodable.

System 4.1 has the associated disadvantage that identification numbers will
not be unique on each hide and therefore a complex data base system will be
required to track the identification data. Due to the high cost of the laser
marked bar code tags, cheaper disposable tags will have to be used to identify
hides that are exported from the abattoirs before wet blue processing and hole
punching. This means additional equipment will be required at the abattoirs.

System 4.2 has possible disadvantages associated with the survival of
disposable tags during salting and rehydration of hides before wet blue
processing. Further testing of different tag materials will be required to
identify suitable materials that will survive these processes.

It is therefore recommended that both System 4.1 - Laser Marked Bar Code

Tags and Punched Holes, and System 4.2 - Disposable Bar Code Tags and
Punched Holes be considered as systems for hide identification.
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7.6

Recommended Hide Identification Systems Process Flow Chart

FARM

Hides Grown

Animals Transferred to
Abattoirs

ABATTOIR

TANNERY (Wet Blue) Cont

Grading

Hides exported or
Transferred to
Finishing Tannery

—' Identification hole

patterns read




8 RISK MANAGEMENT OF RECOMMENDED
IDENTIFICATION SYSTEM

A variety of different risks are associated with the implementation of the hide
identification system. The following section details possible system
development risks and appropriate risk reduction methods.

Refer to Table 4 - Risk Management Summary on following page.
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Table 4 - Risk Management Summary

Risk Nature of Risk Risk Risk Reduction Method
Description Level

1 | Tag attachment | Tags may fall off due to poor attachment method therefore Med Extenstve trials of different attachment systems will determine
method losing hide identification. reliable attachment device. )

2 | Tag failure Tags may fail if being recycled several times. Low Selection and trials of different tag materials.

3 | Pattern System requires a read reliability above 99% if possible. High Trailing different patterns to determine optimumn design.
recognition Pattern recognition system may not have required recognition Trailing commercial vision systems to determine optimum
difficulties reliability. system.

4 | Hide swelling Hide swelling may cause hole patterns to close up. Med Determine hole size that does not close due to swelling

5 | Hide distortion | Hide distortion may make hole patterns unreadable. Med Select vision system with distortion correction capabilities.

Allen Bradley CVIM2 system has these features.
Use hole pattern that is not effected by hole swelling.

6 | Hole pattern Different processes may tear off hole patterns. Med Holes will be punched after fleshing process to reduce this risk.
Torn off Determine what areas are susceptible to tearing off, punch holes in

differcnt areas.

7 | Splitting Hole pattern may be destroyed when hide split. High Conduct trials to determine if hole pattern will survive splitting
operation process.

If hole patterns do not survive splitting process, hole patterns could
be read before splitting and new patterns punched after splitting.

8 | Ridging Hole pattern may be destroyed when hide ridged. Low Punch hole pattern in position where not effected by ridging
operation process.

9 | Punching Automated hole punching system may be difficult to design Med Build test rigs and perform trials to ensure punching system will
system design and build. Equipment design still in concept phase. work. ‘

10 | Reading hole After samming and before drumming the hide will be Low System should not require hole pattern to be read with hair on hide.
pattern when identified with a punched hole pattern that is difficult to read Hole patterns can be read from flesh side of hide if required.
hair on hide with hair on the hide.
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Risk Management Summary (Cont’d)

reading system
reliability

device and may have reliability problems.

Risk Nature of Risk Risk Risk Reduction Method
Description Level
11 | Punching Punching system will be complicated mechanical device and Med Consider possible system failure methods when designing
Equipment may have reliability problems. equipment. Design equipment so device can be maintained by
Reliability tannery staff. Have back up system at each tannery.
12 | Hole pattern Hole pattern reading system will be complicated electronic Med Use industrially hardened components (ie Allen Bradley

equipment) with proven industrial track record. Use “off the shelf *
systems where possible with good service backup.
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APPENDIX A

Hole Punching Trial Details
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First Row: Smm diameter, 8mm djameter holes alternating.
Second Row: 8mm diameter, Smm diameter holes alternating.
Third Row: 7 x 8mm diameter, 7 x 5Smm diameter holes.

(Hide sample processed to Wet Blue stage)

Hole Punching Trial - Sample 1
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First Row: 9 mm square, Smm diameter holes alternaling.
Second Row: Smm diameter, 6mm diameter, Smm diameler hole patlern repeated.
Third Row: 4 x 9mm square, Smm diameter, 8mm diameter holes alternating.

(Hide sample processed to Wet Blue stage)

Hole Punching Trial - Sample 2




First Row: amm diameter holes (4th hole 8mm diameter).

Second Row: 6mm diameter holes,
Third Row; 6mm diameter hole.
Fourth Row: Smm diameter holes.

(Hide sample processed to Wet Blue stage)

Hole Punching Trial - Sample 3
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Hole Punching Device - Schematic
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Allen Bradley Vision System Brochure
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VISION FAMILY

- Presenting the Allen-Bradley family of
Vision Products — systems that perform
inspection mote often, with more speed
and with greater confidence.

In many indusksies today, machine
vision performs successiul, vital tasks.
Uses range from inspection and
verification, fhrough gaging fo sorling
and Opfical Character Recognition.

Machine vision can:

n Reduce weste by inspecting each
part more often, and providing real
lime process feedback

® Perform inspections at assembly
line speeds

® Increass inspection refiability

The Allen-Bradley vision family provides
an adaplable set of vision tools o meet a
wide range of applications, consisting of:

VIMZ™ Vision Input Modulg

A low-cos!, single-camera system —
compatible with Allen-Bradley’s Universal
1771 1O producls ~ thal can perform
pracfical inspeclion fasks in a rugoed
environment.

Line Scan Gamera

With built-in electronics, fight pen and
menu display, the line scan camera
provides a iast, low cost. high resofufion
inspection device.

Smarl Linear Sensor

A self-contained NEMA-4X rated linear
sensor designed to economically perform
conlinuous process gaging. web control,
simple fexture analysis ang partivoid
counfing fo make acceptirejec! decisions
and provide SPC data.

GVIM™ Configurable Vision
Input Modufe

4 vzrszfile and poweriud system,
feztusing both Dinary and gray scale imags

vsis thel's easy fo leam and use.

Golor CYIM™

Seiiding on the CVIM piztiorm,
Coior CVIM 2dds a poweriul new
gimension of inspection ir: full color.

CUIMZ™

Trz highest level of vision inspection i
pessiiz with ihis member of our family —
igring 2 six-camera cagehility and
zdvzngzd hardware and soitware toals,

iy
>

Blobal Integration

Maching vision producls ara manuizc.
wured for uss globally. providing cusismars
zraund the world with the ease and
convenignce of Using manuals ang scrzen
12X fransiated into multiole languazss.
Products iiks the Smer Linsar Sensor
znd the CVIM modules have coniigurziion
sofiware fnat is avaiteble in several
languages. In addition, all equipmsni.
including peripherals. is designed lo
operate from AC powsr usad worldwids.
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HIGH PERFORMANCE AT LOW COST

High-speed inspection, Rezl-time data
processing. More accurate statistical
process control. Minimized producticn
wasle. Reduced warranty costs.
Allen-Bradley vision products can improve
product quality, lower start-up costs and
requce time-to-markel.

Each product is industrially hardened
fo operale in manufacturing environments.
And on the plant floor, these vision lools
are an important cost-saving device, since
they can manitor quality before value is
added to a product.

Their ease of use reduces {raining and
sel-up costs. When connected lo system
controllers, Allen-Bradley vision products
become a highly accurate source of rapid,
real-ime dala and an integral part of the
quality control process.

Allen-Bradley machine vision products
can periorm:

inspection

Vision systems can examine a part
(in either black and white, gray scale or
color) and compare it to stored information
at assembly-fine speeds. Based on this
comparison, accept/reject decisions
ara made. '

Baging

Allzn-Bradley machine vision products
can perform non-contac! measurements
such &5 length, width, contour and area.
Location

Machine visien can pinpoint the
tocation of a particular feature, object
or default,

Trend Detection

Machine vision can improve the.
statistical control of your product or
process by providing run-time inspection
information fo the control system. Real-
time inspection information facilitates the
dstection of irends so that the production
process can be kept under control.

OCR

Optical Character Recognition {OCR)
has become essential in many industries
to inspect proper date/lot codes and
ensure correct labeling. Combined with
other inspection tools, OCR inspection
provides a poweriul solution.

In addition, Allen-Bradiey machine
vision products are supported by a full fine
of peripheral producls and accessories,
including lighting and optics, cameras,
monitors, power supplies and cables.

All designed to help support your
specific applicafion needs.

Allen-Bradley. A leader of quality for
over 90 years. Providing quality for the
industries of tomorrow . . . today.

“Allen-Bradley imachine

11S10m Systeins comblie
high peiformance
with ease-of-use to fill

o key vole in faciony

autoniqtion”
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VIMZ: Vision Inpet Module

The VIM2 module is housed in the
Allen-Bradley 1771 /0 chassis architecture
and can operate in sland-alone mode, tatk
with an Allen-Bradiey PLC through the
backplane or communicate to other host
devices via the RS-485 serial porf. The
VIM2 has a single black and white camera
input and processes binary images at
inspection rales of up 1o 30/second.

All application parameters are config-
ured with menu driven icons using a fight
pen and monitor, and are stored in non-
volatile EEPROM. Multiple configurations
can be slored on a host PLC or via
RS-485 communication.

In addition {o standard pixel counting
windows and line gage tools, the VIM2
hes built-in math tool capabilities, including:

x Add, subtract, mutliply, divide
w Logical AND, OR

and computes powerful leam mode statistics:

= Tolal triggers

= Total failed inspections per tool
= Minimum range value

= Average range value

n Maximum range value

It also features ioof registralion,
X-Y positional compensation and
autornatic lighting
compensation.
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Line Scan Camera

The Line Scan Camera provides high
resolution imaging with high speed perior-
mance al low cost. With a resolution of
2.048 pixels, each pixel can distinguish 64
shades of gray. The Line Scan Camera
¢an then process this information at
& speed of 12,000 decisions
per minute,

The camera can
operate as a
standalone unit or
ba controlled
viz an RS-232
port with an
Allen-Bradlzy
PLC programmable
controller or a host computer. Camera,
lens and processor are all in ona NEMA
Type 4X enclosure for operalion in faciory
floor environments,

The camera has built-in diagnostics,
*Help” screens and a document pagefor . ., o L .
instant status reports, and canbe easly ~ -+{Z11 Brad
configured with a light pen and monitor. I CYPT SR g

Applications for the Line Scan System - > {11 PROUUTIE Gty
include sorfing, counting, inspecting, fill dedicaiod nspeeion
position and widih measurement. The R

Line Scan Camera takes advantage of inghe vei/nlia o
17 measurement functions, using 4 line e
gages to count and measure features. T ISP IRV R
Ithas the ability fc locate a part or fealure B ’
and conducl an inspection at thet location.  #:iserje® 7l ey '._~':-' e

A buill-ir: light meler compensates for
vartations in lighting and an X-Float
feature compensates for variations

in movement.
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Smart Linear Sensop Pepipheral Products

The Alien-3rzclzy family of machine
vision preduc:s is supperted by
a number of peripheral
products which include:

Tne Smart Linear Sensor brings high-
pericrmance maching vision technology
with 22se of use lo the shap fioor at low
cost. The Smart Linear Sensor provides
dedicaled funclionality that's easy to set S
up and easy lo use.

The SLS provices real-time gray-scale

ENTIN T IR L R

[
Tryyr

date acquisition for computer integrated 3G
manuiacturing. lis high-speed capability

e T il Lenses

of ug to 3,000 inspections
per minute and
continuous
Sensor
interizcing for
most process
control systems
results in increased productivity
and overall quality while decreas-
ing downtime. Two independent discrate
cutputs provide set point limit control while
hug independent analog outputs are
availzble for continuous pracess control.
As optional mulli-language 18M®-PC
complible software package is available
to menitor process variables in addition 1o
real-ime inspection results. A powerful
sel-Up aid. it can also upload and
downicad configueations, monitor

Bloek aand 1wehite
camerg

VGA moniinry

inspection results &nd provide poweriul | e - “‘.‘ ‘g

SPC capabilities, including custom charts T DI L or &

displaying inspeciion results in-real-time. 15T T -1 - e T e sebelioht
L

Up to four SLS outputs can be monitored
simutaneously when a four port
PC serial board i used.

CVIM peserer
supply vhussis
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The CYIM Family

All of the CVIM modules are designed
for sophisticaled process inspection and
control. yet are highly adapteble and easy
to use. Installation and set-up costs are
minimized through rugged, modular
design and minimal training is required
for operation.

Applicztion parameters are configured
with a light pen and monitor using pop-up
menus and are siored in non-volaiile
EEPROM. No software programming is

CVIM

The core of our group is the CVIM
modulz. 1t hias an extensive sst of vision
enalysis tools to automale manufacturing
processes thal require inspection, gaging
and measurament, pert identification.
sorting or process control, It can provida
machine vision solutions {o the manufac-
tufing process in many applications, which
include pari positioning, dimensionat
checking, presencefabsence of paris,
sarting, flaw delection, motion control and

Golor GVIM

Color CVIM has an added dimension to
its capability: the ability o inspact in ful
color. Able lo see the complete rainbow of
colors, each system can be aught” 1o fook
for 32 of your own specific colors. Coior
CVIM is able o segment colors in both the
RGB (Red, Green, Blue) and RS (Hus.
Saturation and Intensity) domains. HSI
allows for greater tolerance of lighting
variation, providing a broader range of -
solufions when black and white processing

. ;Tﬁ
;; required and any modifications required OCR/OCV (Optical Character Racognition  just won't do.
..—“3:5 Lanle; caln boegrzadei:f;t:zlétehar\‘:nﬁ.kl)e andor Optical Character Verilication). Applications for Color GVIM include:
& fave: programm - WP Applications for CVIM include: .
= configurations can be stored on & host, PP ® Pharmaceuticals Tablel
' PLC or by using a portable memory card. ™ Packaging Labei positioning, fll level inspection/sortation, blister pak and
The CVIM modules are housad in the defection, cap closurs and date and package inspection
Allen-Bradley Pyramid Integrator™ /0 lot code » Food Portion verification, aseplic
chassis architecture and can operate w Pharmaceuticals/Medical packages, iabels and fil levels
in stanc-alone mode, 1alk with an Counting, saiely seal. optical characler ~ w Baking Asymmetrical shape and
‘Allen-Bradley PLC through the backplane recognition (OCR), syringe, vial and other defects
of communicate to other host devices via catheter inspection m Cosmetics Sortation by color and
Local, Serial or Remote /0. Integration » General Extrusion gzging, positioning assembly verification
into this architecture provides high spesd and discrete part inspection/ u Electronics Component identification
dafa communication between the shop measurement by color, soriaticn and flaw detection
floor and the highest levels of your = Aulomotive Spark plugs, battery w Packaging Leak detection, sor by
control syslem. and air bag inspection color code
o
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2 ~eu23t member of the CVIM family,
ny additional hardware
.‘. tures lor advanced
z. Qifering a six camera
ty iriin @ resolution of 640x480,

s provides more memory and
righsr 5o ec cepebilities. Mulliple
on-sere2n inspection views with text
and ;-acn'cs are inherent in the system.
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Apciications for CVIM2 include:

» High Speed Image processing
end znalysis
] Mu!lip]e Camera Applications
380" coniziner inspection and
&synchronous acquisition
x High Resolution Applications
Dimensional gaging and flaw detection
» OCR/OCY User adjustable folerance
and dot matnx recognition

)
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Optional PAKS

In addition. the CVIM modules
accommodate opiional add-on functions,
called *Packeges,” which can be installed
with a RAM card. if additionat features
are needed. Once loaded, these PAKs
become a permanent part of the
operating system.

USER-PAK™ can be used 1o customnize
displays for a particular application by
modifying or deleting existing menus.
Custom results screens can also be
created. Another benefit of USER-PAK
is that it allows the vision module to be
configured with a mouse or trackball
instead of the light pen normally used.
USER-PAK is an option available for
CVIM and Color CVIM; it is embedded
in CVIM2. ’

MATH-PAK™ can combine and
process individual tool inspection results
in order lo determine the overall pass/iail
status of a given inspection. For example,
if you wanted five out of seven line gage
measurements to comprise a pass result,
MATH-PAK can do it. MATH-PAK is an
option available for CVIM and Color GVIM,
it is embedded in CVIM2,

OCR-PAK™ (Opiical Character
Recognition} is used to read the legible
printing of date and lot codes on packages

Bgoaris. These tasks can be performed at

liction line speeds and transmil this
information to another device, or perform
2 match/comparison with whatever was
supposed to be printed on that pari.
There are two OCR-PAKSs available.
OCR-PAK is for CVIM; OCR2 provides
advanced features for CVIM2.

OCR is not available for Color CVIM.

Taew uunu—: INEPECTION RESULTS

Eemaintouly
$4% Foeryfy

545 Mg kRSl
Fereala 82 Enacles
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OCR-FAK
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High speed inspection

Multiplexed camera support

Simullaneous camera suppert

Gray scale image processing

Color image processing
Binary image processing

Built-in light meter to compensale for fighting variations
Automatic synchromzauon wilh a strabe

Automatic localion of veriically or horizontally mispositioned parts

Automatic focation of rotaled parts

Mezsurements can be converted from pixels to standard units of

measurs (inches, centimelers. etc.)

-7 Image Process and
- Analysis

Inspection windows to concentrate inspection to & portion of the image:

Reclangular, donut and circular

Polygon: user defined

Fixel counting

Conlour analysis

Nio0Oiw

Template malch

Optical Character Recognition

Ojoo|ao|s

L RE B8 SInEInl) |

Measurement gages te count and locate:
Linear

Gircular or arched

. Filtering 1o suppress image roisa

Image processing

Mathematical processing of resulls

Pass/ail decisions sent lo culpul lerminel(s)

Allen-Bradley remcte /O network

RS-232 communicalions supported

OgipoNuKRac

giojo|au|R(0|o

[(mRuliudy 10 IR Jiniin

RS-485 communications supporied

Proportional coniral, 2nalog output

Memory/RAM cards

O

O

Freeze on rejecl displays

(8] |

7|

Stalislical Displays

"

4

e o EVIM, VI, CVIME, MATH: P-\K.'@CR PAKBY
u-ademarlfs of Allen-Bradley Companhlnc. a RO
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Allen-Bradley

New CVIM2™ Machine Vision:
Easy, Flexible and Fast

Bulletin 5370
CVIM?2 Configurable Vision Input Module

(Catalog No. 5370 — CVIM2)

Product Profile

The CVIM2 machine vision system from Allen-Bradley retains all of the
easity configurable features of the popular CVIM™ module plus these
enhancements:

» multiple on-screen inspection views with text and graphics

» six-camera capability

w dedicated image processing hardware, providing higher
inspection speeds

w» optional sofiware packages 10 increase system functionality

»  customization of on-screen views and menus

Able to acquire and process image information from up to three high-
resolution cameras simultaneously, the CVIM?2 module is ideal for use in:

» packaging

» material handling

= inspecting

» assembly operations

Industrially hardened for the plant floor environment. the CVIM2 module
combines the ease-of-use of a configurable system with the flexibility of a

programmable system.

With the CVIM2 system extensive training is minimized because a
programming language is not required. The operator defines the parameters
of the inspection system using a light-pen or mouse and pull-down menus.



Features A CVIM2 system can be used for inspection on multiple independent lines or
multiple stations on a single line. [n certain applications, the CVIM2 module
can also inspect up to six separate views of a single product.

The CVIM?2 module can also handle camera resolutions up to 640x480 pixels. ( '

In addition to basic CVIM Inspection Tools, the CVIM?2 system has the
following new tools:

reference tools for randomly orientated parts

completely circular gage (no head or tail)

“fat” gages up to 16 pixels wide

contour analysis for position, orientation and shape
template match score and position

circular orientation finder for round objects

security and system administration function

math tool

file system to manage multiple configurations

image processing tools (convolution, morphology, perspective)
circular unwrap for high speed inspection of round objects

Options With the optional OCR2-PAKT software and binary correlator daughter
board, the CVIM2 module is capable of reading and verifying printed
characters in the most demanding applications. .

Specifications Ambient Temperature Range
Operational: 0° C to 60° C (32° Fto 140° F)
Storage: -40° C to 85° C (-40° Fto 185° F)

Relative Humidity
5% 10 95% RH (Non-condensing)

Packaging
Two-slot Pyramid Integrator™ Vision Module compatible with:

= Vision Platform (280[-AM2)
» Pyramid Integrator {5510-A4 and 5510-A8) chassis compatibility

Communications

Remote /O
RS-232 serial ports (4)
Local /O (32)

CVIM. CVIMD. OCR2.PAK and Pyramid Integrator are trademarks of Allen-Bradley Company. Ine,

o~

Publication 5370-1.2 - April 1994

Supersedes Publication 5370-1.2 — April 1992 © 1994 Allen-Bradley Company. inc. {32
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Allen-Bradley

Bulletin 5370-0CR2
OCR2-PAK™
Software Option for the CVIM2™ Module

Product Profile

Bulletin 5370-OCR2, OCR2-PAK, is an optional software package for the
CVIM2 Configurable Vision Input Module which adds processing algorithms
to perform Optical Character Recognition and Verification capabilities for
pharmaceutical, general packaging, electronics and other applications.

OCR2-PAK for the CVIM2 Module offers a high speed, hardware-based
approach to Optical Character Recognition (OCR) and verification (OCV).

Some of the capabilities include:

» ability to teach any character or symbol
» multiple fonts per inspection

» accommodates scaling and rotation

» adjustable verification tolerances (% correlation)

QOCR2-PAK is a licensed software product and is distributed on a memory
card. The software is permanently installed into the CVIM2 module’s
program memory in minutes. The CVIM2 module hardware must be a
5370-CVIM2BC. The firmware revision must be BOI or later to

support OCR2-PAK, Series B.



Features The CVIM2 OCR2 option offers the ability to teach any character or
' symbol. including dot matrix printing. It also accommodates full
character rotation and can read circular character strings. Each OCR
tool window can read or verify up to0 4 character strings of up to 20
characters each. Multiple OCR tools and fonts can be used in an inspection.

TR — Character and font teaching is done through the user interface quickly
N and easily. Characters are taught by positioning a window over each
character in the string. The system automatically learns the character
within the window. Each character has a correlation percentage that can
be modified to accommodate variations in print quality.

873624 )
10295

Product change over is simplified with an easy-to-use character resize
function. The system automatically determines the character size and
P ——————————— updates the scaling parameters. This avoids the need to constanily
Font Editing reteach fonts or to precisely adjust camera position to obtain a preset
character size.

Additonal features include:

» fully integrated into CVIM2 configurable environment

e adds an OCR tool and font editor 1o the standard system

x can utilize standard CVIM2 functions, including rotation and
position compensation, image processing, communications
and security

» multiple fonts can be used in a single inspection

» inrecognition mode, character strings are read and sent out on user

Adjustable Correlation designated communication ports .

» in verification mode, OCR2-PAK performs string-match operations
and provides match/no-match decisions

x match strings include an extensive set of metacharacters and can be
entered by an operator or downloaded from a host computer

» ali characters and strings are displayed on the run-mode screens in
green when successful. Strings that fail a match-string operation are
displayed in red to indicate the failure

= parameters may be modified on-line, at any time in the same manner

» image processing and filtering capabilities optimize the image within
the window to provide accurate and repeatable results

e,
[
=

EA L LY
5

)
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Specifications
A variety of product specifications show the accuracy, speed and
flexibility of OCR2-PAK. They include:

5-10ms (typical) inspection time per character

reads any character and can verify characters, symbols and logos
font characters are A-Z, a-z, 0-9 and all keyboard symbols

spaces and non-characters can also be detected

system adapts to changes in character intensity and lighting changes
full compensation for position and rotation

operates in all CVIM2 module image resclutions: 256 x 240,

320 x 240, 512 x 240, 640 x 240, 512 x 480, and 640 x 480
match-string option for verification applications

» built-in test function for application roubleshooting

12



Lot 873524
Exp 104595

Multiple Inspections

e -

e went

Communication Enhancements

Communication is a key component in today’s factory automation
solutions. OCR2-PAK communication enhancements consist of
character strings that can be read by a host computer, programmable
controiler or logged to a printer or operator display. Match strings can be
changed quickly using a host computer or remote terminal.

CVIM2 Module Product Features

Allen-Bradley's CVIM?2 offers the highest level of vision inspection

in the vision family. It has six-camera capability with a resolution of
640 x 480. CVIM2 also provides more memory and higher speed
capabilities than the CVIM and Color CVIM. Multiple on-screen
inspection views with text and graphics are also inherent to the system.

Additional CVIM2 module product features include:

reference lines
reference windows
rotation finder
light compensation
pixel counting
contour analysis
template matching
image processing
. math formulas
multiple run-time displays

Note: The CVIM?2 module can be ordered with or without
OCR2 capability.

Pharmaceutical Validation

Federal regulations issued by the FDA on August 3, 1993, require most
pharmaceutical packaging companies to conduct 100 percent inspection
of labels. The ruling is part of the industry “Current Good Manufacturing
Practices” or CGMP. A-B’s CVIM2 vision system with the OCR2-PAK
option provides the technology to meet these inspection demands.



- Starter Kits

CVIM2 Module in
Vision Platform

f
CVIMZ and OCR2.PAK are trademurks of Aflen-Bradley Company, Ine.
ﬁi\ Roclanwrell sutomation Mlen-Bradley, 2 Rockws! Awsmadion Business, has been helping ils customers improve
productivity anc guziity for mers than £0 years, We design, manufacture and suppar 2 broad
Allen-Br adley range of automation precucis worldwide. They include logic processors, power and motion
comrel devices, men-machine inisriaces, sensors and a vardety of software. Rockwell is one ol
. the world's leading iechncicgy companizs.
Worldwide representation.
Argentina » Auslralia » Austria + Bahrain + Belgium » Brazd « 3u.gana » Canzoz « Chile » Trna, PRO» Zoembia Costa Rica + Croatia « Cyprus + Czech Republic « Denmark
Ecuador + Egypt « E1 Salvador » Fintand + France » Germany « Gr2gee » Guziemalz » Horgurgs « marg <ong « Hungary * Iceland « India + Indonesfa « Ireland » Israel « llaly
Jamaica « Japan * Jordan » Korea » Kuwait « Lebanon + Mzi2ysia + Mexizo » Natherdands +! ¢ + Narway ¢ Pakistan » Perv » Philippines « Polang « Portugal
Puerto Rigo » Catar * Romaniz * Russia-CIS » Saudi Arzxiz » S.ngapore + Siovakia + Sicvenia » Sou! 2. Aapublic « Spain + Sweden * Switzerland « Taiwan » Thailand
Tutkey * United Arab Emirates « United Kingdom » Unileg S:zi25 + Jruguay » Venezuela » Tugosiava k

Alten-Bradley Headquarters, 1201 South Second Sira2:, Blirvaukee, WI 53204 USA, Tek (1} 472 382-2000 Fax: (1} 414 382-4444

Publication 5370-1.8 — April 1994 © 1994 Allen-Bradley Company, Inc. 415
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APPENDIX D

Tattooed Mark Trial Details



Numbers 1,2,3: Strikers only - No ink.
4,5,6: Strikers dipped in Steadfast Tattoo Ink.
7,8,9: Strikers dipped in Black Printing Ink - Ink was removed by wet blue tanning process.

(Hide sample processed to Wet Blue stage)

Hide Tattooing Trial - Sample 1
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APPENDIX E

Electrox Scriba Laser Marking System Brochure



Scriie heralds a new era of Electrox Nd:YAG Laser Markers. and
is the rasult of over 15 veurs experience in industrial laser design.
A o~ Bigh spead. high quality marking of text. security and
bar codes, feoa’s and graphics on a wide range of muteriuls.

Desigred ror vusy integration. Scdder is compact. The main ussembly
e contml unit and couling system. meusure 6253mm
I2m PR 13T 17837 x 257 allowing integrition into

wm. [ addition the componenis ¢an be Hour or bench

REPHATR

s enirn Nexibilin.,

SR cerporates components designed and huilt by Electrox.

these o the kser electronios, and cooling system, All elements

s oo provide o high performance. simple (o use,

have oo ¥
Laser Wi
Sl s e ltest advanees i microprocessors improve

bulh ser e and throughput. The software allows gest lles, images

atd D et he casily ingeznied It the marker program,

Scribc
Laser Marker System

Scriha - The Leading Edae
in Luser Technulogy

High Speed. High Quudity Muarkiny
Smull Fovrprint

Unique design o sinpliny integraion

“ Higher productisity

Lo niinicinmed Josis

lectre:x

LASERS FOR INDUSTRY




Scriba Specification

Rated Power ERUIN
Q-switch Freguency Max, S0 KH.
1183.0 {45.87°]
i 42,0 [41.027]
Y | l 28 182 Writing Speed 0.5 - 3800 mm{f1.02 - 1307 Lee
L—I —T_'—j.___ ,5_. EE ' Resolution 7 microa(0.000257
. A AN —
' gff;_; Character Marking 0.3 mm - 100 mm[(0.02" - 397}
Character Marking Speed up 10 1507/se¢
152.0 f3.50°1 838.0 [32.99"} | (3 mm][0.12"] charucter}
i
e gig l 35 Voltage 208, 240, 360. 380, 416.
= = ; LASER HEAD E Iiw {3 phase-3wire and Earth) 420, 430 or 480 volis
i
D! 3840 {13.94%] £ 5380 [21.187] £ I 50 or 60 Hz
L FBasT] Fonts Helvetica and OCR-A
KEY T [[=<3) Up to 10 simultaneous loaded fonts
— ISOLATING SWITC = Auto fll of outhi :
; - co:l;-ng AIF!“:NL?T QTS‘,—I[?::&% uto fill of outline characters
Cpmn 2
£ ~ MDUNTING POSITON O A TROL Power 6.5 KVA
Cooling Water Max. 19 litres/min,
(intermittent demand) [5 galls/min.)
System Controller Apple Mac or
c ! ! | {(not supplied) IBM Compatible PC
! i h nARl i .
' ‘ ] ] Weights  Laser Head 27 ka[59.31bs)
n Control Unit 85 keg[1871bs)
Q Water Cart (with DI water) 80 kg[1761bs]
b ELECTROX LTD
< Fen End, Astwick Road.
Stotfold. Hitchin,
Heris, SG3 4BA
L 488.0 [19.217] England
) Tel: (0462) 834348
456.0 [17.957] 335.0 {13187} Fax: (0462) 835488
Laser Systams
ELECTROX INC Optical Elements
A [ 3701 Forwne Circle. East Drive Positian Cantro!
Indianapolis. IN 46241 .
CONTROL WATER — USA Optical Tattles
UNIT CART g Tel: (317) 248 2632 Instrumentation
a Fax: (317} 240 5787 FreeCall 608 805 656
o Spectra Physics Pry Ltd
a [ 2 25 Research Drive
b3 Croydon Vi 3136

- - T T electre:x

LASERS FOR INDUSIRY

rna.&)()cnoup
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APPENDIX F

Transponder Manufacturers Brochures
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ELECTRONIC IDENTIFICATION SYSTEMS
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Passive Transponder System

The passive transponder system will
perform tasks for which no acceptable
solutions were available until now.
In many applications the passive
transponders can replace the bar
code system with its many limita-
tions related to the size of the bar
cade, its reading distance, scan
angle, and its usefulness in environ-
mentally adverse conditions.
The size of the passive transponder
need be only a fraction of the size of a
single bar of a bar code symbol and it
may be interrogated by a hand held
reader at distances greater than eight
inches (some transponders can be
interrogated at a distance greater than
3 fi.) regardless of angle of scan, light
or environmental conditions.
The principle behind the operation of
the system is a hand held or station-
ary reader emitting a low {requency
" magnetic field which activates the
passive transponder within its
range. The passive transponder has
no power source of its own {unlim-
ited lifespan) as it derives the energy
needed for its operation from the
magnetic field generated by the
reader. The transponder may take
-any form; a miniature glass encapsu-
fated animal implantable, a credit
card or a badge or a piastic encapsu-
fated unit available in a variety of
sizes and shapes for applications to
suit the users needs.
Each individual transponder is given

a unique code at the time of its
manufacture. Once programmed, the
code cannaot be altered. The number
of possible code combinations is close
to one trillion and gives the user of the
PTS a means of identificalion with an
unmatched degree of security.

The passive transponders, unlike the
bar code, are environment indepen-
dent, will operate submerged in liquids
and can be read spherically from any
direction, through most materials,
except some metals. The only limita-
tion to the operational lifespan of the
transponder is the durability of its
protective encapsulation.

The activated transponder transmits
its unique code to the reader. There,
the code is forwarded 1o a decoder
logic for code analysis, is simulta-
neously displayed on the LCD and
stored in the reader memory for
immediate or future processing.
Hand held readers, or scanners,
serve as an excellent substitute for
traditional clipboards and keyboard
data entry and collection methods.
Primary benefits from using a
combination of hand held readers
and coded passive transponders
include a reduction in the number of
clerical errors in recording data; a
reduction in labor and paperwork to
process the data, faster and more
accurate inventory taking; and
enhanced efficiency of item or
animal tracking/control.

The PTS (Passive Transponder

System) is a new technology

wh:ch r_@l revolqﬁonize the

identification industry, giving it
a complelely new dimension
and opening new areas in the
identification of both animate

and inanimate objects.
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- . Hand held readers are powered by the picking cycle the gathered datais  printers, and additional readers in
rechargeable batteries. Data is stored  transmitted to the main computer “various network configurations.
in solid state memory for later where inventory counts are updated.  Stationary units mounted on shop
transmission by either direct link or Property management presents floor work stations or assembly
phone line to a computer, Typically another worthwhile application. areas throughout the plant can be
the reader memory can store several  Plastic encapsulated, code pro- used to perform work-in-process, by

thousand code numbers, A computer  grammed passive transponders can monitoring industrial type passive
can “download” a portable unit with be aftached to all capital assets. The transponders attached to containers

operator directives 1o facilitate current inventory can be established identifying each lot of material, As
activities such as order picking. By by operators using portabie readers the material is ‘processed through
following the computer directives, an  scanning the transponders. each work station, the code is read
operator would, for example, pro- Stationary readers can be operated and the process results are transmit-
ceed to the location displayed onthe  in a stand-alone mode or be on line ted to a master computer. Real time
unit, use the portabie reader to scan interacting with a host device while production information ensures that
*he item code, enter a quantity from performing real time data collection. orders are delivered on time and that
a menu tablet, and proceed to the Serial ports can be made available the product has been subjected to a
next picking location. At the end of for interfacing computers, CRT's, thorough inspection operation.
==
=—{ HOST PROCESSCOR
E E—__,% = ‘_ :’;‘:_Hrwamgmnon
LOCAL ARFA NETWORK ‘ )'_lOST COMMUNICATIONS
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REMOTE DLAL-UP
SOFTWARE SUPPORT
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READER REMOTE PRINTING \4 ELECTRONIC SCALE
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Madel - iD 100
Implantable Transponder

&
‘.——-] 22 mmdia.

Model - 1D 200
industriat Transponder
] ——‘I r—A.Smm
trovan
R\
- - 5.5 mm ]-2,:.
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200 (i o)
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Mode! - 1D 300
Industrial Transponder

I—-'4.8 mm

I
]
-—+—]- 1.8 mm
100 | O2in. dia)

HAND HELD READER
LID 500

NETWORK CONFIGURATIONS
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ELECTRONIC IDENTIFICATION SYSTEMS

Model - ID 200/300

A new technology providing

a means for cost effective

electronic identification.

The passive transponders

will perform tasks for which

no acceptable solutions

were avaifable until now.

Manufaciured by AEG

ln many applications the passiv2 ransponders can replace the bar code system with
its many limitations refated to the size of the bar code, its reading distance, scan
angle, and its usefulness in envircnmentally adverse conditions.

The size of the passive ranspondar nesd be only a fraction of the size of 2 single bar
of a bar code symbol and it may be intzrrogated by a hand held reader at distances
greater than eight inches (soms iransponders can be interrogated at a distance greater
than 3 ft.) regardless of angle of scan. light or environmental conditions.



ELECTRONIC IDENTIFICATION SYSTEMS

——I I—-‘ 4.5-mm

T
i i*r
— 5.5mm 10.4

f —t
255 mm
[1in, dia.}
L i
——l r— 4. Bmm
< - T
12.8mm .
] {172 in. di3.)
1

§

£ » * -~ 3 2 % ¥

NOTE: Best reading
distance under
optimal conditions.

TROVAN reserves the right 1o change
lechnical specifications of the product
without prier notice.

Model - 1D 200/300

Description -

Each individual transpander is given a unique code al the fime of its manultacture.
Once programmed, the code cannot be altered. The number of possible code
combinations is close to one trillion and gives the user of the PTS a means of
identification with an unmaiched degree of security,

The passive transpenders, uniike the bar code, are environment independent, will
operate submerged in liquids 2nd can be read spherically from any direction, through
mosl materials. excent some metals. The anly limitation to the operational lifespan of
the transponder is the durability of its protective encapstiation.

The activated Iransponder lransmits a unique code to the reader, There Lhe code is
{arwarded io the decoder logic for code analysis, is simultaneously displayed ¢n the
LLCD and stored in the reader memory for immediate of future processing.

Typical Applications -

- Automoblie industry, production conlrol, coded chassis numbers, theft prolection,
traitic flow control, parking, automalic 1ol accounting

- Copyright protection, video film, computer software

» Taxtile indusiry, production, dry cleaning, elc.

- Valuable items registration, insurance

- Documenls, passports, drivers licenses

» Access control, 1.0. cards, credit cards, badges

« Warehouse/stock handling, work-in-process monitoring '

- Aviation parts, item shelf life contraol

- Military applications, ammunilions, arms, spare parts

- Shipping, containers, luggage tags integrated with reservalion systems, cargo pallels

» Customs, seals

- Survey monumenis

- Lzhoralery applicaiions. blood samples, animals, elc.

Specifications -

Transponder, indusirial, plastic encapsulated, ID 200/300

“Size /Querall 8 255mmx4.5mm/12.8mmx 4.8 mm
54 Bils

Spherical

20 - 28 cm {depeqding on application)
119 MS/BIT (8375 BAUD)

-40° C to +140° C (-40° F to 284° F)
-20° C to +80° C (-4° F 1o 176° F)

128 KHZ

Submersible

Acceptable eavironmental conditions will vary depending on application.
Manufactured by AEG

PRESENTED BY:



Just a few examples for the.use of the same
hasic transponder and reader:

- Live stock and animal control (replaces gartags, tatoo, branding), fisheries

- Autornoblie industry, production control, coded chassis numbers, theft
protection, traffic flow control, parking, automatic toll -accounting

- Copyright protection, video film, computer software

- Textile industry, production, dry cleaning, etc.

*Valuable items registration, insurance

+ Documents, passports, drivers licenses

- Access control. 1.D. cards, credit cards, badges

- Warehouse/stack handling, work-in-process monitoring

- Aviation parts, item shelt life control

- Military applications, ammunitions, arms, spafe parts

- Shipping, containers, luggage tags integrated with reservation systems,
cargo pallets

* Customs, seals

* Survey monuments

- Laboratory applications, blood samples, animals, etc.
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Preface - TIRIS Profile

In March, 1991 Texas Instruments announced its entry into the radio frequency
identification systems market with the worldwide iritroduction of TIRIS (Texas
Instruments Registration and Identification System).

TT's radio frequency identification (RFID) technology is the result of a multi-
year development program originally targeted at the livestock indusery. At the
completion of a strategic planning process called “Vision 2000”, TI management
concluded that the automatic identification market and specifically the radio
frequency segment had tremendous growth potential in many application areas,
and that TI's products could take 2 leading position. Thus, the TIRIS business
was formed. -

Texas Instruments is the first large company, with a sound image and
credibility, to enter the low frequency RFID industry. TI has an opportunity to
help guide and shape the industry structure. :

TIRIS draws upon Texas Instruments core competencies in advanced
semiconductor knowledge, microelectronic packaging capabilities, computer |
system design, and global deployment of manufacturing and technical suppor.

Overall, the strategy is to gain early leadership through:

Product performance/cost advantage.

Credibility and substantial resources as a large company.
World class product quality, service, and reliability.

* Partnerships with solid third-party companies.

* Active involvement in the standardization process.

* Continued investment in R&D to maintain a leadership edge.

® o*

E'S

TIRIS is targeting many industrial application segments such as automotive,
security access, inventory control and distribution, factory automation, vehicle
identification, waste management and livestock. :

TIRIS is funded and managed along venture capital lines reporting to its own
advisory board of directors. The organization includes over 250 employees in -
engineering, marketing, and manufacturing. Design centers are located in
Almelo, The Netherlands and Freising, Germany. Manufacturing facilities are
located in the United States, Germany, Japan and Malaysia. The worldwide
headquarters are in Bedford, UK with markering centers located in twelve
worldwide locations to enable close contact with customers.
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TIRIS Over\lfiew

I. Introduction

The Texas instruments Registration and Identification System (TIRIS) is a
highly reliable way to electronically detect, track, and control a variety of items.
TIRIS is a radio frequency identification system based upon innovative
advancements in electronics. ,

The core of the system is a transponder (RFID tag) that can be atrached to or
embedded in objects. A TIRIS reader sends a radio frequency wave to the tag
and the tag broadcasts its stored data back to the reader. The system works
basically as two separare antennas, one on the tag and one on the reader.

Transponder Antenna Reader
} ; 3 i
- RF : Control |
w ri‘ ‘ Module ;! module |
N\ w f——— . i | ;
A )
)
~. \\) i RS232/RS422 (RS485)
i Host
i Computer

Figure 1: Basic TIRIS System

The data collected from the transponder can either be sent directly to a host
computer through standard interfaces, or it can be stored in a portable reader
and later uploaded to the computer for data processing.

The process is often called "automatic data capture™. It has the benefits that
it is not dependent upon a human operator, that it is "contactless” dara
transmission, and that it overcomes the limitations of other automatic
identification approaches because it works effectively in environments with
excessive dirt, dust, moisture, and poor visibility. In addition, the TIRIS low
frequency systemn can also read through most nonmetallic materials.

4 ey || RIS



I1. How the low frequency, read only system works
The three major parts of the system are the transponder, antenna, and Teader.

When a batteryfree, read only transponder is to be read, the reader sends vut
a 134.2 kH: power pulse to the antenna lasting approximarely 30ms. The
magnetic field generated is "collected” by the antenna in the transponder thart is
tuned to the same frequency. This received AC energy is rectified and then
stored in a small capacitor within the transponder. When the power pulse has
finished, the transponder immediately transmits back its. data, using the energy
stored within its capacitor as the power source. See Figure 2.

The Texas Instruments Registration and ldentification System (TIRIS) is a
highly reliable way to electronically control, detect and track a variety of items.
TIRIS is a radio frequency identification (RFID) system based on low frequency
FM transmission techniques.

In total, 128 bits are transmitted (including error detection information) over
a period of 20ms. This data is picked up by the antenna and decoded by the
reader unit. Once all data has been sent, the storage capacitor is discharged,
thereby resetting the transponder to make it ready for the next read cycle. The
period between transmission pulses is known as the “sync time”, and lasts
between 20ms and 50ms depending on the system setup. See Figure 3.

; >
- Power
Osc ] <— g A L
134kHz — [ Control | —
Transmit Receive K
control decode ' Code

/r

l Control data in Y Data out

Reader : Transponder

Figure 2: TIRIS sequential FM sysiem




Power Pulse
y Data transmit

Storage capacitor Voltage

50ms 20ms N~ 20ms

Figure 3: Typical transponder readout timing showing storage capacitor charge levels

The transmission technique used between the transponder and the reader is
Frequency Shift Keying (FSK) with transmissions between 134.2kH: and
124.2kHz. This approach has comparatively good resistance to noise while also
being very cost effective to implement.

[ —

1 0 1 0

Figure 4: Example of Frequency Shift Keying



II1. TIRIS systems and products

TIRIS offers several approaches to RFID ranging from low frequency to high
frequency systems. The low frequency systems (134.2 kHz) demonstrate the best
read range in their class, are batteryfree, contain a large choice of different
transponders and readers, and can be used in a wide variety of applications.

The high frequency systems are targeted mainly to vehicle identification in
the area of [ntelligent Vehicle Highway Systems (IVHS). The tags are active

_(with battery), require line-of-sight for reading, have a very fast data rate, large
memory capacity, and read ranges thar can reach 50 meters.

A. Transponders

Low frequency transponders come in a variety of sizes, shapes, read range
performances, and functionality. They are grouped into:

Glass Capsule Series
Vehicle & Container Series
Badge & Card Series

Disk Series

Figure 5: Variety of fully comparible transponders

Each series is available in two different versions:
— Read Only (R/O), containing a unique, factory programmed, 64-bit code.
— Read/Write (RfW), with a range of memory capacities.

A R/O transponder can be used as a “license plate”, allowing any item to
which the tag is attached to be uniquely identified. Data about the item is stored
in a compurter database that can be updated or changed when the item's ID
number is read.

R/W transponders act as reprogrammable “data carriers”. They allow
identification codes and other data to be programmed, read or changed
thousands of times. Programming occurs without contact; within the
electromagnetic field created by the reader. Users can create their own coding
and numbering system to easily integrate data with their computerized
information systems. For instance, shippers in the transportation industry can use
the R/W transponder to track products from the warehouse to final delivery, or
to collect and edit data on their trucking fleet’s time or mileage performance.
Manufacturers can use the R/W transponder to update “build instructions” or
inspection results on an item going through the production process.

TIRIS offers a variation on RfW systems that is unique in the industry. This
is termed a "mulri-page RFID system"”. It includes R/W transponders with user
programmable memories of either 256, 512, or 1024 bits. The memories are
partitioned into 64-bit "pages”. Each page can be individually programmed and/
or read. In addition, the transponder contains a "Page 1" (64 bits) thar is



§

factory-programmed with a tamperproof 1D number, and each of the
programmable pages can be irreversibly locked to become R/O for security

. purposes.

This product is suited for applications that want to build up a record of
information in successive steps, or where only parts of the stored data are
relevant to any one operation. An example might be in flexible manufacturing
for products like automobiles where each page contains the "build instructions”
important to a particular station on the production line. It can also be used to
track gas bottles that are subject to many different handling steps.

All of the TIRIS low frequency R/O and R/W transponders are fully
compatible with one another. Readérs are downwardly compatible to all
transponders. With the newest model reader, a user can mix and match different
transponders within the same installation. In many applications the glass capsule
transponder can be enclosed in secondary packaging to offer protecrion and ease
of actachment. Examples of this are described in Section V, Applications.

B. Stationary, handheld, and programmable handheld readers

There are many different readers that can be used with TIRIS low frequency
systems. They are catagorized as: stationary, handheld, and programmable
handheld. Readers can even be mixed within the same installation.

The TIRIS stationary readers for fixed installations, such as access control or
factory automation, are the Series 1000 (now available), and the Series 2000 and
Series 4000 Reader Systems to be introduced and available in 1994.

Series 1000 Stationary Reading Unit

The Series 1000 {commonly called STU) is the first generation TIRIS reader
and is comprised of a Radio Frequency Module (RFM) and a Control Module
(CTL). The RFM is used to both generate the power pulse for energizing the
transponder via the antenna, and to receive and demodulate the incoming FSK
signal. The Control Module contains a microprocessor whose tasks are to process
the raw dara from the RFM and to handle the communications with the host
controller. This reader is equipped with an RS232 or an RS422 interface
allowing data to be easily exchanged from the reader to a central compuring
system. (An RS485 interface is available on request.)

Figure 6: Stationary reader unit (]96 x 100 x 45mm)

TIRIS



Volrtage regulators are built into the control madule to allow users to connect it
to a large variety of different supply voltages. The output of one regulator can be
adjusted to adapt the RF field strength to the limits allowed by the local
government agency regulations.

This reader can operate in either unsolicited or polled mode. In unsolicited
mode the reader outputs each tag number as it is read. The user can choose
whether each and every valid reading is transmitted or only if the “just read” ID
is not already in memory. In polled mode a reading is only made when the

'~ reader is instructed to do so by the host compurer.

Series 2000 Reader System
This reader, based on standard hardware and software, offers ease in the areas of

application development, system integration, installation, and customization. It
can be designed-in as an integral part of an overall control scheme, or it can be
incorporated into a simple system using a standard configuration.

At the heart of this reader is a standard microprocessor for which efficient
high-level programming tools are readily available. Programmers can create
application-specific code in the C-language and link them to TIRIS library
functions, or write their own completely new routines.

Figure 7: Series 2000 Reader System

Eight digital Input/Outpur ports, that can be configured by software, allow the
user 1o connect a wide variety of devices and link them to identification codes.
Used as inputs, the ports can be connected to photocells, proximity switches, or
other sensors to trigger reading cycles or provide interlocking functions. Used as
outputs, the ports can operate alarms, status indicarors, or provide command
signals to other processes, such as opening a door or to start a manufacturing
sequence. There is a standard R5232 interface. Among options are RS422/485
and EPROM and RAM expansions. Due to the flexible design, it is fairly easy to
add special functionality with plug-on hardware and with software, such as to
increase memory size, add a realtime clock, add relays, or add communications
adaptors to permit the reader to be integrated into existing networks.

Series 4000 Reader System
For larger configurations, this reader based on industry standards and a modular

design offers integration of data management tasks from the point of basic darta
caprure up to networked system solutions. The products offered for this system
are a family of modular hardware and software that allows users to combine
elements in various ways, in a building block approach, to create complete,

9



application-specific systems quickly. Many, connected remote reading points can
be controlled from a central host compurer. Dara can be collected fast and used
for sophisticated information management.

Individual read points can be equipped with 1/O features, such as, sense and
control functions to input signals from other devices and take action accordingly.
The "open architecture” design of this reader system lets users easily add off-
the-shelf, third-party products to expand capabilities. And, users can upgrade the

system with additional read points and new capabilities without discarding any

‘hardware.
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Figure 8: Series 4000 Reader System

Handheld Readers
TIRIS offers its own battery-powered, self-contained unit that can read and store

more than 900 ID codes while in the field. This data can be larer transfered to a
host computer through standard interfaces.

More third-party companies who sell handheld readers have integrated TIRIS
into their products than any other RFID technology. These include companies
like Telxon and Symbol who offer programmable handheld readers thar do
“infield” computing. These “mobile data capture” devices combine functions
such as reading RFID tags with computing, barcode scanning, and radio
frequency data communications.

1O ey [ R 1S



C. Standard antennas

Antennas are available in two types: gate antennas and ferrite rod antennas.
The ferrite rod antenna is a short cylindrical device .used in stationary
applications where either space is limited or where the antenna must be
mounted in close proximity to the objects being identified. An added advantage
of the rod antenna is that it allows for discrimination between tags that are in
close proximity.

The garte antenna is designed for use in doorways, entrances, corridors, beside
conveyors, or any location where the reading field coverage needs to be
maximized. The gare antenna is available in three sizes: small, medium and
large. Although, in general, the larger antennas offer superior reading range, the
increased noise sensitivity of these antennas can be 2 limiting factor.

Figure 9: GO03 antenna (940 x 520 x 16mm), GOI antenna (715 x 270 x 16mm)
and GO2 antenna (200 x 200 x 16mm)
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IV. System performance

A. Reading distance

One of the key benefits of the TIRIS system is its superior reading range wich
low power consumption. The actual reading distance that can be achleved
depends on many criteria: transponder type, electromagneric noise, transponder
orientation, antenna type and government regulations. In general, a standard
32mm glass capsule transponder can be read with a stationary reader and a gate
antenna from a distance of up to Im (see Figures 10 and 11). Larger
transponders achieve ranges of up to 2m. Handheld readers offer a lower range,
typically up to 0.5m with a 32mm glass capsule transponder, due to the llrmted
energy that can be generated from the batteries,

B. Data accuracy

The TIRIS system uses a powerful 16-bit Cyclic Redundancy Check algorithm
(CRC-CCITT) which ensures that only “valid” dara is sent from the reader to
its associated controller. To date there have been no cases of an incorrect
identification number being read from a transponder. In cases where the
transponder signal is not strong enough for the dara to be received without error,
the reader responds with “No read” or “Invalid”.

C. Antenna selection

Of the two standard antenna types (ferrite rod and gate), the larger gate
antennas give the best reading range. Although in some environments an overall
better performance can be achieved with smaller antennas.

Each antenna has its own specific “readout pattemn”, the electro magnetic
field emanating around the antenna within which the transponder is charged -up
adequately to return its unique ID code. Examples of these patterns are
illustrated in the following figures. .

The shape and size of this pattern depends upon the specific readout antenna
selected, and a country’s government regulations that define the amount of
electromagnetic field strength that can be generated. Electromagnetic noise in
the environment can limit the readout range.

Each application should be analyzed to determine the best readout antenna for

the job.
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D. Transponder orientation

The orientation of the transponder with respect to the antenna also impacts
reading range. For maximum range the orientation of the antenna with respect
to the transponder must be optimized to achieve maximum coupling. If
orientation is not optimal, the reading range is reduced. Figures 10 and 11 show
how coupling and optimum orientation vary in the field surrounding an antenna.

[ 1 Tag1reading field

{ t Tag2reading fietd

Tap 2

Figure 10: Typical reading range versus orientation for 32mm transponder and 501
ferrite rod antenna. (UK RF Power levels)

Tag 1 reading field

300 mm

Tag 2 reading field

A mm

Tag 1 —

Tag 2

Figure 11: Typical reading range versus orientation for 32mm transponder and GQ2
gate antenna. (UK RF Power levels)
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E. Reading speed

Many applications require that transponders attached to objects be read while
travelling at spécific speeds by a readout antenna. Since a standard stationary
reader completes one “read” of a transponder in approximately 120ms, a trans-
ponder must remain within the boundaries of a readout paczern for at least that
amount of time. Since readout patterns are variable, it is difficult to generally
state exact reading speeds, although as a guide 32mm transponders can be read
at typically 3m/s using the appropriate reader and antenna.

G02
ANTENNA

480 mm

— Antenna Field

Figure 12: Transponder moving through antenna field

There are several different ways to customize TIRIS systems to achieve even
faster read speeds than those achieved by standard products. Some examples are
to reduce the actual charge-up time for transponders, and to separate the charge-

up and readout functions of the system by using two dedicated antennas.
With larger antennas, designed for Automatic Vehicle Identification (AVI1),

TIRIS has performed successfully at read speeds of 65 m/s (about 150 mph, 240
km/h).



V. Applications

A. Installation issues

1. Noise
Electromagnetic noise can play an important part in the application of RFID

systems. The effect of noise must be considered when installing a new system to
ensure optimum performance, although the TIRIS use of an FM transmission
technique greatly improves its performance in comparison to similar RFID
systems. :

Devices generating noise in a frequency range from 116 kHz to 140 kH: have
the largest impact. Examples of such sources include switched mode power
supplies and video display screens.

In many cases the impact of noise can be minimized by careful placement of
both the reader antenna and the transponder, and by taking advantage of the
adjustment fearures included in some model TIRIS readers.

2. Effect of metallic objects

To achieve its long reading range TIRIS uses high QO antennas, both atrached to
the reader and integrated into the transponder. One consequence of this
approach is that merallic objects in close proximity to either the reader antenna
or the transponder can “detune” the system, thereby reducing reading range.
There are differences in this effect according to the amount and the density of
the metal — grid vs. solid, etc.

If the reader antenna needs to be attached near to metallic objects, the
detuning effects can to a large extent be removed by simply retuning the
antenna. Special adjustment features are included in several model TIRIS readers
to ease this task.

In many applications however it is necessary to mount transponders close to
or on to metallic objects. Although direct mounting of the transponder on to
metal will impact performance, leaving a small gap between the two greartly
minimizes this effect. In the case of the standard 32mm transponder, only a gap
of abour 10mm need be left. Within the Vehicle & Container Series, a meral-
mount transponder is availabie for this purpose.

3. Government communication regulations
Each country has different regulations regarding the use of RFID systems. At
present TIRIS is “Type Approved” for use in many countries worldwide, which
means that each customer need not apply for an individual license. However,
the power levels that can be used in each country do differ; leading to a
variation in the reading range. As an example, the regulations in both the UK
and Australia are fairly relaxed, allowing excellent read range performance.
Regulations in other countries, such as the Netherlands, are more strict.

In some circumstances “site approval” can be agreed with the agency allowing
higher power levels to be used within a given area such as a factory.



4. Secondary packaging for glass capsule transponder

It is often necessary to house the glass capsule transponder within some form of
secondary packaging. This simplifies affixment and increases the transponder’s
resistance to shock and bending.

The most typical materials used for secondary housing are plastics. One may
choose to embed the transponder in a solid material, house it in an off-the-shelf
package designed for this purpose, or create a custom designed housing, such as a
molded carrier.

In all cases, it is necessary to cushion the glass transponder with some kind of
flexible material. The most popular choice is a silicon compound or the use of a

silicon sleeve. :
The following diagram shows how this can be done:

4  Transponder

""" Cushioning material

Packaging materiaf

i
- Plug or seal
-

\

Cushioning material at least 1mm
all around

Figure 13: Examples of secondary packaging techniques

5. Transponders in close proximity

As with most FM systems, when several transponders enter a reading field, the
device with the strongest signal is read. As the transponders move along, this
dominance changes.

Example: If two transponders, separated by 10cm pass by a reader, first the
leading transponder is read, followed by the second device as soon as it is closer
to the reader than the first device.

If two transponders are equidistant from the reader and oriented exactly the
same, neither device is read. As the separation between the transponders
increases. the ability of the system to differentiate between them improves.
Typically a standard 32mm transponder can be read if it is separared from
another transponder by 50mm.

When it is necessary to read several transponders in close proximity, it is
easier to Jo so when they are moving as their relationship to the reader is con-

stantly changing.



6. Synchronization of multiple readers

If two or more readers need to operate in the same area, it is necessary that their
transmission pulses be synchronized. TIRIS readers are designed to detect the
presence of another reader system and automatically synchronize. In some
applications it is advisable to physically link the readers by wire to ensure correct
operation. With the Series 4000 Reader System, where a central control point
can manage multiple readers in groups, synchronization occurs intrinsically and is
totally transparent to the user.

B. Typical Applications

1. Vehicle access

TIRIS is well suited to the automatic control of car park barriers as it offers low
system costs, high reading speeds, batteryfree operation, and flexibility in system
design. Tags can be attached directly to vehicles or held by the driver, and
antennas can be mounted just below the road surface or mounted above ground
beside the roadway. As each vehicle passes over the antenna its tag ID is read
and compared with a cenrral database of authorized users.

Reader
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Figure 14: Awomatic car park access system using TIRIS




2. Other automotive applications
TIRIS was recently integrated into the anti-theft system of a major automotive

company where a transponder in the key is one part of a "vehicle immobilizer
system”.

Figure 15: Vehicle immobilizer system based on transponder in key

Another automotive application is the automaric dispensing of fuel with a
transponder mounted beside the fuel tank.

3. Access control
TIRIS offers “hands-free” personnel access with two different, but compatible

approaches. Applying TIRIS to access control is simplified by the availability of
a “badge mount transponder housing” that allows the glass capsule transponder
to be mounted on top of a badge carrying anocher access control technology like
Weigand strip or magnetic stripe. This lets companies upgrade to RFID in stages
without replacing zall of the badges currently in use.

Figure 16: TIRIS Identification Card

RIS
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If companies wanr a standard RFID badge for access contral, TIRIS offers an
identification card that has up to 1m in read range and can also be combined
with other methods. An individual can leave the badge clipped to his clothes (or
even in a pocket) when passing the reader; unlike proximity cards that need to
be placed within 3-15 ¢cm of the reader to function properly.

4. Factory automation
RFID is a popular “data caprure” technology for automobile manufacturers who

. arrach the tags for many types of work-in-process tracking applications. This
technology is well-suited because the tags must survive high temperature, paint,
dirt, and grease in the environment.

Figure 17: TIRIS helps automate production lines

Simarly, TIRIS is used in a pharmaceutical production process where it is

atrached to large steel racks that transport medical fluid through a sterilization
i ' 200 C

process that has high temperatures of around 120° C.

A major food company uses TIRIS to help monitor the cooking cvcles of
prepackaged foodstuffs, and to help with the blending of bulk ingredients in
other processes. Another division of the same company is using the transponders
to identify bulk tobacco in cigarette making.
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5. Freight
Large freight and courier companies are looking for ways to streamline their
parcel and freight delivery operations. A major problem for these companies is

" that the parcels can be all shapes and sizes which makes automatic sorting very

difficult. With TIRIS, it is no longer necessary to be able to see the address label
or a barcode. The signal transmission can work over several feet even if the
transponder is hidden underneath the package.

6. Waste management
TIRIS transponders are mounted on thousands of household waste containers in

communities in Germany, Australia-and the U.S. where they enable automatic
invoicing to customers based upon garbage weight andfor frequency of pickup.
Electronic tagging of the collection trucks allows waste companies and
municipalities to track and improve the efficiency of waste deliveries to
centralized deposit sites as well.

For more information regarding applications contact your local TIRIS Sales or
Application Center.
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Texas Instruments

34 Forest Streer, MS 20.27
Arxtleboro, MA 02703
FAX: 1 508-699.3647
Phone: 1 508-699-3174

Canada

Texas Instruments

280 Centre Street, East
Richmond Hill, Ontario
L4C 1Bi

FAX: I 416-884-7739
Phone: 1 416-884-9181

Asia
Pacific

Australia

Texas Instruments
171-175 Philip Highway
PO Box 63

Elizabeth,

South Australia 5112
FAX: 61 § 255-2809
Phone: 61 8 255-2066

Korea

Texas Instruments

29F Trade Tower 159, MS 4202
Samsung-Dong

Kangnam-Ku

Secul, Korea

FAX: 82 2 33] 25889

Phane: 82 2 551 1806

Taiwan

Texas Instruments Taiwan Lid.

Taipei Branch

23F, No., 216, Sec 2, Tun Hua S. Road
Taipei 106, Taiwan

FAX: 386 2 378 2718

Phone: 836 2 378 6800

Hong Kong

Texas Instruments

8th Floor, World Shipping Centre
7 Canton Road, Kowloon

Hong Kong

FAX: 852-73549354

Phone: 852.7351223

Malaysia

Texas Instruments Electronics Systems
1 Larong Enggang 33,

Empangfulu Kelang,

54200 Kuala Lumpur,

Malavsia

FAX: 60 345 13211

Phone: 60 3435 72097

Japan

Texas Instruments
Aoyama Fuji Bldg. 5F
3-6-12 Kita Aoyama
Minara-Ku,

Tokyo 107, Japan
FAX: 8] 3.3409-7903
Phone: 81 3-3498-2195

Singapore

Texas Instruments Singapure
{Pre) Led.

Asia Pacific Region,

990 Bendemeer Road,
Singapore 1233,

FAX: 65 3907 063

Phone: 65 3907 100




Vision Abell

APPENDIX G

Dallas Touch Memory Tag Brochure



.

A
%
A

PR




INTRODUCTION

Semiconductor memory chips,
10 date confined to the printed
circuit board inside of comput-
ers, ;:an now be directly attached
1o almost anything. Dallas
Semiconductor has designed
Touch Memory chips so that
they can be taken outside the
computer and stuck in all kinds
of novel places: on hospital
bracelets, pallets, garbage
cans—even cows, DS199x
Touch Memory chips are
stainless steel, self-stick labels
that read or write with a momen-

tary contact.

When a memory chip becomes
a label, information is available
immediately on the spot—
there's no need to reference a

remote computer’s memory.

Touch Memory
is housed in a
stainless steel
container called
a MicroCan™,
Canning is a
high-volume,
low-cost
packaging
methedology
known forits
excelient ability
lo pressrve
conients.

Largc amounts of up-lo-date
information accompany the
tagged object. Data can be
added with litle or no worker
involvement. As the object
moves from point to point,
information is transferred free
from the restrictions of a wired
network. Furiher, it is not
limited by the radio interference,
range, and degradation of an RF
network. Even with many
objects arriving from multiple
originations, relevant informa-
tion about a particular object is
selected with the specificity of a

touch.

Touch Memory chips are
packaged in coin-shaped
MicroCans to withstand harsh
environments. The simple
conductive surfaces of this

package arc the conduit for

error-free data transfer 1o other
chips in the system with the
economy of a direct chip-to-chip
digital link.

Gctu’ng amemory chip to
operate with just one signal plus
ground was critical 1o make
praciical a memory that reads or
writes with a touch. Other
semiconductor memories such as
DRAMSs have multplexed
address signals to reduce con-
nections, but stop far short of the
magic of a solo signal. Touch
Memories are intensely multi-
plexed using Dallas
Semiconductor's I-Wire Touch
Protocol. The Touch signal
transitions between 0-volt and
+5-volt levels, The host chip
stimulates the Touch Memory



INTRODUCTION

by sourcing +5 volts; the Touch
Memory responds by pulling the
signal down with an input
resistance that changes between
500,000 ohms and 50 ohms.
This four order-of-magnitude
resistance shift permits easy
sensing of the digital signal,
even with substantial contact
resistances (> 500 ohms). The
length of time (long or short)
that the signal is pulled down

represents 1's or 0's.

Thc coin surfaces of the Touch
Memory can be extended 10
facilitate avtomation. The touch

surface area can be enlarged,

DS199x TOUCH MEMORIES

# X3

(S

SECRET
SECRET
SECRET

DS1891

DS1990
information at the touch of a butlon has often been promised but seldom delivered. Dallas Semiconducior Touch Memory
makes good on that promise in the mos! literal way. Inside the button's prolective (and conductive) shell is a special read/
write microchip that holds up 1o 512 characters (4K bits) of information.

2

reshaped, folded, and designed
for rubbing moton. A distance
of 300 meters between the
Touch Memory and the chip it
is communicating with can be
accommodated. As an example,
the Touch Memory’s surface
can be extended Lo incorporate
the bumper of a truck for
contacting the loading dock,
circumventing the need to align
a probe 1o the smaller MicroCan
itself,

Application software support is
available from Dallas Semicon-
ductor for Touch Memories,
Touch Transporters, Touch Pen,
Touch Editor, PC keyboard, PC
COM port, VAX terminals
(VTI01 and YT220) and a

teleserviced dumping cradle
that allows information in the
Touch Memory 1o be trans-
ferred to a remote computer

over the phone lines.

Nowwo Touch Memories are
the same. Each contains a
guaranteed unique serial
number that is lasered into the
chip at the time of manufac-
ture in Dallas. This number is
a permanent registration code
engraved in silicon that
provides absolute traceability.

This booklet illustrates some
50 application examples and is
an invitation to Touch

Memory your way.

#

NOTE (4K)

DS1592

DS1993

DS1994
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ASPECTS OF TOUCH

Touch Memory Characteristics

» Read or write with a rﬁomcnmry contact

» Unique, factory-lasered 48-bit serial number for
traceability

» MicroCan can be affixed 10 almost any object

» Comnunicates 1o host via a single signal

» Announces connection 10 host with a presence detect

» Data retention > 10 years

MicroCan Package
» 16.3mm buiton shape is standard to entire Touch family
» Durable stainless steel case
- FS. package height is 5.8mm with an attachment flange
around the base for mounting

» R3 package height is 3.2mm; attaches with an adhesive

pad

Touch Family

Environmental Conditions
» Temperature Range
Operational 20 to +70°C (DS 1990 -40 10 +85°C)
-20 10 +70°C (D§1990 40 10 +85°C)
500 g's (6 axis)
24 hrs.

Storage
» Mechanical Shock
» Immersion in Saline
5 fi. 1o concrele
25 lbs. for 30 sec.

1{¥ insertion/withdrawals

» Drop Test
» Crush Test

» Contact Durability

Touch Protocol

» 16K bits/sec. bidirectional data transfer rate

» Multiple devices can share a common conductive surface

» Unknown devices in a field of many discovered at a rate
of 72 per second

» Data integrity insured by use of CRC"s, scraichpad, verifi-
cation and page writes via an uninlerrupt.it;lc copy commar

» Can transfer dala with intermittent, resistive contact

Pan Description Serial No. NVRAM | Omanization Scraichpad Interrupt | MieroL AN
DS1990R3/F3 | Touch Senial Number, ROM only 8+48+8bits | -- .. . . v
DSIS9ILFS | Touch MukiKey,3SecureParitions® | 8+48+8bits | 1344bit | sgastin 512-bit .- YES
DS1992LF5 | TouchMemory 1K g+48+8bits | 1,024bit | 4x256bits 256-bit .- YES
DSI993LFS | TouchMemory 4K 8+48+8bis | 4,096bit | 16x256bits | 256-bit .- YES
DSI994LF5 | Touch Memory Plus Time** 8+48+8bits | 4,096bit | 16x256bits | 256-bit YES YES

*Three secure memeory panitions each protecied by a 64-bit password; incorect passwords retum randorn dau

w confuse unauthorized listeners.

**Calendar date and time, interval timer, and access counter included withalamm: lock bit prevents tzmpering.

***Only one DS1990 can operate on a MicroL AN with other devices.

Touch Memory
uses digital
signals to
activals elsctric
locks, providing
convenient
entry to secure
arsas.
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ASPECTS OF TOUCH

1-Wire technology reduces
signalling associated with a
nonvolatile static RAM 10 a
single conductor plus ground.

A Touch Memory chip is
stimulated by a 5-volt signal
from a host and responds by
switching the inpul resistance
four orders of magnitude, from
500,000 10 50 ohms. Substan-
lial contact resistance can be
tolerated because this 10,000-
lo-1 off-to-on ratic swamps out
the effects of poor contacts,

Intermittent contaclt such as
encountered on a spinning
wheel can be accommodated.
Contact dwell for reading the
serial number is only SmS
and transferring a 256-bit
memory page is just 20 mS.
Even though the ball bearing
contacts are sliding and
intermittent, communication
is error-free because data
packels are transferred in
short intervals, the
scraichpad is verified belore
wriling memory, and all data
is tagged with a powerful
cyclic redundancy check
(CRC16).



'ASPECTS OF TOUCH-

Tolerance to ESD beyond Static Electricity Testing
+ 10,000 volts results from
reducing pin count to one and Human body circult model

including a special protection
device in the chip layoul.

) > + 10,000V
or \ O

< - 10,000V

TOUCH
MEMORY

= 100pF

T

The unique serial number and Sharing The Same Surface

sorting logic in each Toutch

Memory allows for discovery

at arate of 72 per second out

of a population of 10

devices. Once a specific

“Touch Memory is selecied, CONDUCTIVE
communication occurs with : SURFACE

one device at a ime, taking

on the characteristics of 2

MicroL AN, 1-WIRE

|][

MULTIPLE
TOUCH MEMORIES

L £
‘Mﬁ—
* 1
[\ Do e B e



ASPECTS OF TOUCH
Multidrop'Ca pability The 1-Wire Touch Protocol
forms 2 MicroLAN at the
lowest price point. This
LOCATION LOCATION LOCQI ION powerful protocol can identify

1-Wire >\ .......... — the opening or closing of a

#1 #2
specific swich by using the
unique serial number in each
TOUCH ' Touch Memory. The host then
MEMORY knows the location by reading
the notation siored in the
) Touch Memory. A closure or
opening can be from a reed
T % f

relay, pressure swiich, or bi-
| metallic temperature switch,

Inexpensive Interface The 1-Wire Touch Protocol
uses long and short pulses to

encode binary data, much like

TOUCH MEMORY Morse Code, A single conduc-
+5 volis HOST tive link (plus ground) is the
5KL Microcontroller  lowest cost way for two chips

to communicate.

Write 1\___/ S

“pi15 us max /—

MEMORY
ARRAY

Write 0

») »

B0 ys min 4

Paperwork vs, Distance From Computer The amount of paper needed 10
document an activily increases

k as work is done away from the
computer. However, with
Touch Memories the paper-
reducing benefits of computers
continue even where the
network stops.

-

(WITH TOUCH MEMORIES)

NUMBER OF PAPERS

DISTANCE

R L XY ol o L *
DT L T R TTT ';-_";\w
: s LA "
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Touch Memorics kecp Touch Memory Extends the Reach of Computing

information flowing to the
hands-on, walking workers.
The low interface cost of
chip-to-chip communication
serves hand-helds as well as
neiworked computers. The
movement of Touch Memo-
ries from point 1o point
carries information as a
network without wires,

Rs232 LAN PHONE

PC

MAINFRAME
COMPUTER

e, | T (RS -
J ) —
TOUCH L TOUCH N N ' roucH
INJECTOR 4 comPORT 4 A KEYBOARD
(DS2250; (DS5097) : :

vT220 |
TERMINAL

¥ o ) ) )

PEN PAD WITH TOUCH PROBE

A
A
F %

NOTEBOOK PC

ATTACHED * e eeeeeaneeanearneest

| g
TOUGH MEMORY ™
.. TELESERVICED
DATACARRIER  *-...
T ToucHGRRSN_&&5@@en, | T ToucH
T (Dssos26T) ez 00 e
; ' TOUCHPEN ™.,
E F (CHIP SET :
D N . . > > > > .y DS5001, DS1227, DS2404)

L Ll »

% INSTRUMENT WITH TOUCH PROBE
{DS5092 PROBE)

A—B—+C—D—E—F PATHOF MOVEMENT
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1. The DS9096 double-side
foam mounting pads attach
Touch Memories 1o almost
any surface with the easc of
adhesive tape.

1. DS9096 Mounting Pads

2. Press Fit : 2A. By deforming the
) metal over the flange, a
2A. Touch Memory is locked
' into place.

2B. Aninierference fit
secures the Touch Memory
in an undersize hole.

TOUCH MEMORY
DATA e

METAL CASING

T TR YT ':‘:r-fm
T ""5""._4 it



ATTACHMENTS

3. Acircular retaining ring 3. Panel Mount

DS90923RA is pressed over PANEL TOUCH MEMORY
the Touch Memory, biting

into the side wall, The

fastener locks the Touch  ASSEMBLY STEPS

Mémory in the panel
through hole. 4 :
— Ez
7
/
7
4
RETAINING RING
1.} Punch hole 2.) Insen 3.) Press on
MicroCan  DSS093RA fing DSS093RA
4, A C-clip such as the one 4. Mechanical Flange Mount
molded into the DS9093F DSS093S3
mount binds the flange of DSS083F
the MicroCan.

The DS9093S holds the
MicroCan captive with
SCTews Or rivels.

TOUCH MEMORY

5. Readily available 5. Adhesive-Backed Magnetic Tape

magnetic adhesive tape MAGNETIC TAPE
conveniently adheres Lo
ferrous surfaces for reus-
able self-stick applications.

TOUCH MEMORY .

T FERROUS

MATERIAL




6. DS9098 MicroCan Retainer

8. Fabric Mount

TOUCH MEMORY TOUCH MEMORY

10

R

ATTACHMENTS

6. The DS9098 Retainer is a
single picce, all-meta]
receptacle for surface
mounting a MicroCan 16 a
printed circuit board, The
center contact is perma-
nently separated at first
insertion. The MicroCan
pops up for removal when
the side latch is relcased.

7. The DS9094 MicroCan
Clip holds and connects a
Touch Memory to a printed
circuit board,

8A. Touch Memories fasien
10 s50ft, flexible materials
such as fabrics using a pin.
The surface of the MicroCan
can be embossed with an
emblem.

8B. Spring-loaded clip.
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Thermal Bar Code Printer Brochures



Soabar Systems

Jow you can get the

Jrinting speeds you need for
nigh-quality bar code labeling
it an affordable price. The
Joabar S-362 combines the
suality of therrnal transfer
orinting with high print speeds.
‘st it cosls less than some
winters without all its features.

Wwith the 8-362, standard
‘ormats, including rotated bar
sodes, print at six inches
oer second. Type fonts and
~on-rotated bar codes can be
yinted at speeds up 1o eight
nches per second. To assure
ong, dependable service, the
5-362 has been engineered
vith special aftention to the
jurability of mechanical parts.,
It is ruggedly constructed
‘or demanding industrial
ipplications.

The S-362 is designed to
oroduce the labels you need
or shipping container labeling,
Hackage or product labeling,
‘nventory control and other The Soabar S-362 is a sturdy, high-speed printer for easy
spplications where bar codes  production of bar-coded labels.

ire required. 1t will run all

e standardized industry Supply Rolls Visible Quick Changes
‘abel formats for just-in-time —

3t Quick Response programs : o l
iuch as AIAG, VICS, TCIF,
~ASLINC and many others.

“he S-382 gives you a
yractical, easy-to-use system
«ith the versatility to meet your
sresent and future labeling
12ads. it will print just about
wvery non-proprietory bar
zode used in induslry today.
And with its superior history
sontrol, it will print in-spec

ar codas at six inches per
second evenif theyare rotated

0,180 or 270 degrees. Think  The clear window in the cover Short, open feed paths make ribbon and lats!
f the formatting flexibility this  lets the operator see when fabels  changes quick and simple.
2alure provides. or ribbon are rINNING low.

; \ AVERY
FTINSDENNISON



L abels Dispensed

Labeals may be dispensed singly
for easy zpplication with the
backing paper neatly rewound
inside the printer.

In addition to bar codes,

the S5-362 will print nine
alphanumeric fonts plus
OCR-A and OCR-B. Each font
is expandable up to eight
times its nominal size with the
largest rzaching a maximum

characier height of 7.68 inches.

Labels from .75 to 4.65 inches
wide and .50 10.0 inches
long may run with standard
print areas up to 4.1 inches
wide by 10 inches long. An
optional 512K memory module
extends the print area to 20
inches long. Print head
ternperatures are software
selectable so they may be
stored with each format to
eliminate manual adjustments.

The printed labels may be
dispensed in pre-determined
strips or rewound inside the
printer. With an optional
sensor, single labels can be
dispensed as the backing
paper is rewound inside

the printer.

The $-362 can be controlled
by virturally any computer—
PC or mainframe. A variety
of Soabar PC-based TGX
off-the-shelf or custom
software is available to
simplify label formatting, data
managerment and printer
operation,

Szezificaticrs are subject lo change without prior notice

=l siatermenis herein are based upen information and tests heiieved refiable but
1 zorsiilule a guarantee of warranty. Soabar precducts are sold
Avery Dennison standard terms, condilions and warranties,

T Erocuets are distributed worlgwide. For furiner information, conlacl the

~lermangral Decanment at Avery Dennison headguariers in Philacelphia,

Printing Specifications

Bar Codes: Code 39, Interleaved 2 of 5, Code 128, Codabar, Logmars,
EAN-8, EAN-13, EAN 2 and 5 digit addendums, UPC-A,
UPC-E, UPC 2 and 5 digit addendums, UPC random
weights, Code 93, MSI Plessey, Universal Shipping
Container Symbology (fixed or random weight codes)

Type Fonts: Nine alphanumeric fonts from .035"H to .32" H plus
OCR-A, OCR-B.
All fonts are expandable up 1o 8 tirmes, maximum
character size 7.68™H.

Character Rotation: 0, 90, 180 and 270 degrees

Print Area: 4.17 x 10.0", optional 20.0" (41 10 81 square inches)

Print Speeds: 6" per second for full range of type fonts, bar codes

{including rotated) and high-density graphics.
B” per second for type fonts and non-rotated bar codes,

Communications

Interface: RS-232C, RS-422 at 300-9600 baud

Label Sizes

Width: .75 inches to 4.85 inches

Length: .5 inches 10 99.99 inches

Physical Specifications

Supply Roll Capacity: 8 inch O.D., 4 inch core

Rewind Capacity: 5 inches on 1.5 inch core

Electrical: 115V, 60Hz, 2 amp

Dimensions: 10°"H x 10°W x 18D

Weight: 35 pounds

Soabar Systems Division

722 Dungan Road
Philadelphia, PA 19111
2157254700 800 233-4177

AVERY
DENNISON

fnnes A U3 a 4928
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Individual codes

- for individual applications

12

Requirements vary for the code on
a product. It may be always the

same number, or have a progress-
ive or special numerical sequence,

Bar code

The term "bar code” covers a
variety of code types. The codes
differ according to their field of
application, )

?”Industrial 2/5?* code

The "Industrial 2 of 5" code is only
suitable for figures. Each character
consists of two wide and three nar-
row bars. The spaces contain no
information.

Advantage: wide tolerance

(£ 15%), so that it can be pro-
duced by extremely simple printing
methods

Disadvantage: low information
density

Applications: storage system:s,
envelopes, air tickets.

PInterieaved 2/5” code

The "Interleaved 2 of 5" code is
only suitable for figures. Each
character consists of two wide and
three narrow bars (or two wide
and three narrow spaces).

Advantage: high information den-
sity, self-checking

Disadvantage: low tolerance range
(£ 10%)

Applications: storage systems,
heavy industry (car industry)

Labels

The code can be applied to paper,
plastic foil or even plastic plates.
Metal plates resistant to tempera-
tures of up to 540°C are also
recommended for special applica-
tions.

Suitable methods of applying codes |
include laser printers, dot-matrix
printers, thermal printers and heat-
transfer printers (ideal). The prin-
ters can work either independently
- 2s an independent unit - or in
on-line mode, linked to the house
computer.

( ™

25 INBISTRIAL

1 1

O1L2H56789
o y
( )

25 IMNTERELESWED

|

0123456789

. i




Code 39

Code 37 is an alphanumeric code
which, in addition to figures and 26
letters, also contains 7 special
characters. Each character consists
of 9 elements: 5 bars and 4 spaces.
3 elements are wide; é are narrow.

Advantage: elphanumeric represen-
tation

Disadvantage: low information
density. low tolerance range
(==10%)

Application: widely used industrial
code

EAN code

The EAN code (European Article -
Numbering) is 2 numeric code and
has a fixed number of 13 (8) digits.
The code consists of two halves,
each with é (4) characters, an edge
character and dividing gap.

Advantage: high information
density

Disadvantage: very low tolerance
range

Application: widely used commer-
cial code

Codabar

Codabar is a self-checking numeric
code with an additional 14 special
characters. Each character consists
of 7 elements: 4 bars and 3 spaces.
2 or 3 elements are wide.

Advantage: no information in space

Disadvantage: low information
density

Applications: this code is used by
libraries and the Health Service,
e.g. marking stored blood, and by
the photographic industry.

COLE 39

#5 [0 HEE

Ea4h CODE

I
L0004

(|

012345

= " T, 13 3
Crl et i
]
[ I.____II_,. it o

z0L2345E 7890
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Identification, Automation, Ratienalization,

Datz zcquisition cnd daia trans-
mission are fundamenta! prerequisi-
125 of modern produczion
ethods, The right itzms have 1o
& 2t ihe right place at the right
me Only when a company ha; a

1p on both materials flow ang
2t Tliow czn economic production

" r:,uu [N

s enable daza 19 be acgui-
-ickly and by simple mechzni-
ns. Used in zlmost every
- industry, in commerce and
authorities, bar codes czn be
v icentified using precisio
oot zs and modern e'ectro...c:.

U
ns

3

15Ce scanning sysiems from
>7er major advaniages crer
F& Tuman eye: they are mors
ti2Z.e and can react more quickly
»even the most atientive emp-

Ly {03
a o

'

- n
w

Idemmca.rcn on c:;r*veycr system

SICK's 40 years' experienca of
optoelecironic sensors yields
impressive advantages.

Models to meet customer
needs

> Planning suppori t¢ mest speci-
fic requirements

» Hardware and software from a
single source

» "Turnkey” systems available

With the advantages of
SICK design

> Robust design suiizble for indu-
strial dunes

» High reliability

» Decades of experience

» Advice and service available
world-wide

There is a basic need 10 differen-

tiaie between on-line datz acquisi-

ton for instantaneous procass deci-

sion making and data collection as a

ol

-oroduct of on-line processing.

No product-flow control
without instant decision
making resulting from
on-line data acquisition

Time is a decisive factor in "pro-
cess-synchronous”, and thereby
“time-critical" data acquisition (pro-
cess-controlling data acquisition),
Data has to be collected and eva-
luated at high clock-rates before a
new operation begins. In such opti-
mal-time procedures, manual invol-
vernent implies delay and waste.
This costs money.

No automation without
production-control data
acquisition

Data collection as a by-product of
production processing, i.e. "non-
time-critical” data acquisition, e.g.
production data acquisition (PDA),
involves saving data for it to be
available at some later time. "Atten-
dance recording"” and "Stock level
management” are familiar exam-
ples.

Meeting all applications, the SICK
code reader is the optimum solu-
tion for modern process control
and production-dzta acquisition.




.- On-line data acquisitisn

On-line data acquisition
for Instantaneous process
decision making

In production, materials manage-
ment, storage and conveyor sys-
tems - in fact, wherever objects
have to be identified quickly and
reliably - the solution is to use a
bar code. For automatic control of
material flow, all the relevant data
has to be read and evaluated at
high speed as an integral part of
the process: for example, in con-
veyor systems in which laser scan-
ners are used as the reading
devices. They detect the bar codes
on the rapidly moving goods being
conveyed and pass the codes error-
free to a host computer, The com-
puter controls further events, such
as the position of direction-switch-'
ing points, marking or ejection. The
next stage in preduction does not
teke place until the data from the
preceding stage is available without
errors - at conveyor speeds in exc-
ess of 2 metres/second.

halarge dep

Since the system transit time of an
identification chain is governed by
the slowest unit, the conveyor
speed, reading speed, signal trans-
mission and evaluation have to
match each other.

[ g

..'} ™~

-

2
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00 in 2 goods

th of field, using 2 CL 10



AT avg merehouse cortrol using 2 CLV 200

Wireless data transmission tc ¢ siorage unit

using the ISD 100
—

metal sheet and paraliax-fres code reading
by CLK 150 o

for

1)

SICK products zre suitab!
every applicetion. Devices zre avail-
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APPENDIX K

Identification System Costing Analysis Spreadsheets



:;_;_1 Hide ldehtification gystem Costing

Sysiem 1 -Transponder Tagging System

Tolal Large Abattair Cost ($/hide)

Total Small Abaticir Cast ($/hide)

(wlydes lixed and variabla costs)

visian Abeil

(indudes fixed and variable cosis}.

{includes lixed and variabla costs)

20195

(includes fixed and variable <osls)

Summary

Abatleirs - Large idenulicalion cost {Shide) 0.51

Abatioirs - Small identilicalion ¢ast {$/hide) 0.84

Average Abattoir idenlilication cost ($/Mige) 0.58

Tannery » Wet Blue idgntilication cast (S/hide) 0.29

Tannery - Finished Leather ideniification cost (S/ide} 0.68

Tatal identificalion cost {SMhide) 1.54

Abaitoirs - Large Abatlairs - Small Tannery - Wet Blue Tannery = Finished Leather

Nuenber canla slaughlered {per yr) 5,600,000 Mumber cahle slaughtered (per yr) 1,400,000 Hides precessed in Australla 3,150,000 Hides processed in Australia 1,260,000
Hurmber of Abasioirs 48 Number of Abanoirs 192 Number of Tannerias 12 Number of Tanneras [}
Came per Abanir {per yr} 116667 Calile per Abarair (per yr) 7,292 Hides per Tannery {per yr} 262,500 Hides per Tannery (per yr} 210.000
Fixed Casts Fired Costs Fixed Costs Fixed Costs

Fixed cost depreciation pecied {y1) 8 Fixed cosl depreciation period {yr} -3 Fixed cost deprediation period (yr) ;3 Fixud cost depreciation period {yr) a
Transponder read write equipment cast {$} 5000 Transponder read write equipment cost (S} 5000 Transponder read wrile equipment cost {5) 5000 - Transponder read write equipment cost ($) 5000
Mumber of davices per abatiair 2 Number of devkees per abattoic 2 Mumnber ol devices per 1annery a Number of devices per fannery 4
Tatal per abattoir {3} Tolak per abanair () 10.000) Total pertannary (5} Total partannery (§)
Teansponder atachenen davice cost (S) 500 ‘Transpender attachment device cost (5) 500 Transpander attachmeni device cost [$} 500 Transponder atlachment davice cost ($) 500
HNumbsr of devices par abatioir 2 Number ol devices per abattair 2 Number of devices per tannery 10 Nember of devices per tannedy 20
Tolal per abattoir ($} Total per abattoir (5) Total per tannary ($) Tolad pes tannery (S} 30,000)
Transpender cost ($ransponder) 7 Transponder cost {$Amnspondet) 7 Tansponder cost ($ranspondar) 7 Tansponder cost ($transpordar) 7
Number of devices pec abatir {tecycled evary 6 mihs) 60,000 Nurrber of devices per abattolr (recycled every & mihs) 5,000 Humber of devices por tanaery (recyclad every 2 wis) 18,000 Number of devicas per lannery {recycled evary 2 whs) 10.000
Toal per abateir ($) Totat per abaiteir ($} [ 35.000] Total per tannery {$) 70,000 Tolal per tannery {8}
Varfable Costs Variable Costs Varlable Costs Vailabla Costs

Labour Cost {SMr} 25 Labour Cost ($hr} a5 Labour Cast [$Mhi) 25 Labour Cast ($r] 25
Timg (o altach tmnspander {sec) 5 Time {0 alach transponder (sec) 5 Time to attachfiernove transpander {5ec) s Tinw: ip altach transponder (sec) 5
HNumber times each hed or 1 Number Umes each transpendar hed or d 1 Number limes each nder hed or 7 Numker times each transponder attached or remaved 17
Attachment Cost ($/ide} Anachment Cass ($/hide) [ 0.035] Anachment Cost {$/Mhide} f U.ZZGI Atlashmenl Cost {S/hide)
Cheap tag cost {export hides) {Sag) Cheap tag cost (expont hides} ($/tag) Cheap lag cost [expent hides) ($Aag) Chesp tag cos1 {$1ag) (all hides)

051 0.84 Total Wel Blue Tannery Cast ($/hide} 0.29 Total Finished Leather Tannery Cost {Shide 0.60



Tima o attach tag (sech
Number $imes each tag attached or remaved
Arnachment Cosl {S/ide)

Summary
Abaltols - Large idenlilication cost ($/hide) 0.1
Abaftgirs - Small identificanon cost ($/hide) 0.51
Average Abatoir identification cost ($/hide) Q.13
Tannery - Wei Blue identfication cos! (S/hide) .30
Taanery - Finished Leathes idenlificadon cosl {Shide) Q.25
Total idenlification cost [Shide) 0.74
Abattoirs - Large
Number calile slaughtered {per yr} 5,600,000
Number ol Abatioics 48
Catta per Abahwir (per yr} 116,667
Fixed Costs
Fixed cost depreciation period (yr) 8
Bas code readar and prinles cost (3} 7500
Number of devices per abatlair 2
Total per abanol ($)
Bar code atlachment devica cost {3) 5,000
Number ol devices per abanoir 2
Total per abatolr {$)
Varlabte Casts

Bt code tag cost (3/ida)
kabaur Cast {Shi) 25

Tolal Large Abattalr Cost ($/ide)

{includes lixed and variabla cosis)

Visian Abell

“Hide Identitication System Costing

System 2 -Disposable Bar code Tagging System

Abattoirs - $mall

Tannery - Wet Blue

HNumber catle slaughtered (per yr)

Number of Abanairs
Catlle per Abaltoir {peryr)

Fixed Costs

Fixed cosl depreciallon pesiod {yr}
Bar ¢oda reader and panter equipment cost (S}
Number ol devices pet abatloir
Tolal per abattoir {$)

Bar code atlachment device cost (S)
Number of devices per abattoir
Total par abanair (3]

Variable Costs

Bar eeda 1ag cost {Whide)

Labour Cost ($/hr}

Time to atach tag (sec)

Numbar times each tag anached or removed
Attachment Cost {$Mida)

1,400,000

7.292
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Tatal Small Abattair Cost {S/hide)

.53

(includes fixed and variabla cosis}

Hides processed in Australla

Number of Tanneries
Hides per Tannery {per yr}

Fixed Costs
Fixed cosl depreciation perod {yr)
A i bar code reader

Number of devices per lannery
Total per tannery (S}

ip cost [S}

Hand held bar code reader equlipment cost (§)
Number of devices per lannery
Total per tannery (S}

Bar toda atachment davice cost {5)
Number of devices per lannery
Fotal per tannery ($)

Variable Costs

Labour Cost ($i}

Time wo attachiremava tag [sec)

Number tmes each tag attached or camoved
Attachment Cost {$hide)

Cheap tag cost ($ag)
Nurnber of addiienal tags required (per hide)
Addiionat tagging cest dus 10 hida spliting

3,150,000

12
262,500
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Total Wet Blue Tannery Cost {$/hide)

130

(includes fxed and variable costs)

Tannery - Finished Leather

Hides processed in Austratia

Numbar ol Tanneres
Hidas per Tannery {per yi)

Fixed Cosls

Fixed cost depreciation period (yr}

Hand held bar code reader equipment cast {S)
Numbsr of devices par lannery

Tutal per tannary ($)

Barcode attachment davica cost {$)

Number of devices per tannery

Tofal per tannery (3)

Vaniable Costs

Labour Cast {$hr)

Tima 10 attach 1ag {sec)

Number Umes each lag attached o removed
Allachment Cost {$hide}

Cheap tag eost ($1ag)

1,260,000

[}
210,000
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Tolal Finlshed Leather Tannery Cost (S/hide)

0.2!

{inclides lixed and variable cosis}



Varlable Costs

Labour Cost {$/hr)

Time 2 attach tag {sec}

Number timas each tag attached or removed
Anzchmeni Cost {$/hide)

Cheap lag cost {export hides) {$41ag)

Summary
Abartoirs - Large ideniilication ¢osl ($/hide) - Q.14
Abattoiss - Small identificalion cast ($hide) 027
Average Abanoir identilication cost [$hids) 0.4
Tanpary - Wet Blua ideniilication cost {SMhide) 0.28
Tannery « Finished Leathe: ideniitication cost (S/hide) 0.04
Total i ilication cost ($/Mide) 0,46
Abatiairs - Large
Number catle slaughtered {per yr) 5,600,000
Number ot Abatoirs 44
Caltle per Abaticir (per yi) 116,667
Fixed Costs
Fixed coslt depreciation peried (yr} 8
Bar codo reader equipment cest {5) 5000
Number of devices pes abatioir 2
Total par abattoir (S) 1,000
Bar code attachmenl device cos1 (3) 200
Number of devices par abatioir 2
Tolat par abattsic (5}
Bar code tag and rope cost {$) 110
. Number of devicas per abatioir (recycled every 6 mihs) 40,600
Total per abanoir {$) 44000.00|

Tatal Large Abattalr Cost {¥hide)

{includes lixed and variable costs)

Vislon Abell

System 3 -Laser Marked Bar Code Tags and Punched Hole ldentlflcatlon System

“‘Hide Identification System Costing

{Tags remaved efere samming)

Abattoirs - Small

Tannery - Wet Blue

Tannety - Finished Leather

Number cattle slaughlered (per yi)

Number ¢f Abatieirs
Canfe per Abattoir (per yr)

Fixed Costs
Fixed cost deprecialion pesiad (yr}

Har tode reader equipment cost (§)
HNumber of devices pes abatloir
Total per abatteir [$)

Bar code anachment device cost (5)
Number of devices per abattoir
Total per abatiole (5}

Bar code ag and rope cost {$)
Number of devices per abaticir [recycled every & mihs)
Tolal per abahoir {§)

Varlable Costs

Labour Cost ($hi)

Timg to atlach tag {see)

Numtrer times each tag attached ar removed
Astachment Cost ($/ide)

Cheap 1ag cost (export hides) {Skag)

Total Small Abattalr Cost {$ide)

{includes fixed and variatle costs)

1,400,000 Hides precessed in Australia 3,150,000
192 Number of Tannedes. 12
7,292 Hides per Tannesy (per yr) 262,500
Flxed Casts
a Fixed cosi depreciation pesiod (yr) a
5000 Bar coda reader equipment east {3} 5000
2 Number of devices per tannery 3
10,000] Total per tannary {5) IE
200 Additional bar code 1ag cost (5) 110
2 Number of devicas pertannery 5.000
Tolal per tannery (5) [ sso0.00]
’ 119 Halg punching equipment cost ($) 30,000
2,000 Number of devices per tannary 2
[_2z00.09] Total per tannery (5}
Holy pattem teading equipment cost {1 slaunn) [E3] 50,000
Number of devices per lannery 1
25 Tolal per tannery (S} 000
5
1 Varlahle Costs
Labour Cost {$/br) 2%
Tims la attachiremove lag {sec} 5
Number times each lag attached or remaved 4
0.27 Time to punch holes (sec) 12
Number of liches holes punched 1
Antachmenthale punch Cost {$/hide}
028

Total Wel Blue Tannery Cost {$/hide)

{includes fixed and variable cosls)

20395

Hides processed in Ausialia 1,260,000
Number ¢l Tanneries &
Hides per Tannery {peryr} 210,000
Fixed Costs

Fixed cost depreciation pesiod (yr} B
Helz pahiem rcadmg equipment cost (3 stations)(S) 60,000
Number of devices per lannery 1
Total per fannery (8} 60,000}
Total Finlshed Leather Tannery Cost ($/hida) 0.04

{includes fixed and variable costs)



::_E'.'Hide Identification System Costing

System 4.1 -Laser M‘arked Bar Code Tags and Punched Hole identification System

(Tdgs remaved hefore fleshing)

{includes lixed and vanable costs)

{inciudes lixed and variabla costs)

Number of times holes punched

Summary
Abaltoirs - Larga idenification cost (S/hids) o1
Abaucirs - Small identfication cost (S/hide) 027
Average Aballoir idenuficalion cost {Whide) €.14
Tannery - Wet Blue identficalion cost ($/hide) [RF:]
Tannery - Finished Leather identificalion cost {$hide) [1Ae2]
Total idenlificalion cost (S/hide) 0.35
Abattoirs - Large Abatteirs - Small Tannery - Wet Blue Tannery - Finished Leather
Number catie slaughlered {per yi) 5,500,000 Number calile slzughlered {per yr) 1,400,000 Hides processed in Austrafia 3,150,000 Hides processed in Austratia 1,260,000
Number of Abatiairs 48 Numbar of Aballoics 192 Number of Tanneres 12 Nunﬁbe: of Tannedes §
Caule per Abarioir [per yr} 116,667 Cattla per Abatioir (per yr) 7,452 Hides per Tannery {pe¢yr) 262,500 Hides per Tannary {per yr) 20,000
Fixed Costs Flxed Cosls Fixad Costs Fixed Casls
Fixgd cost depreciation periad (yr) a8 Fixed cost depreciation pericd (yr) 8 Fixed cost depregiation period {yr) B Fixed cost depreciation period lyr) ;]
Bar code reader equipment cast {5) 5000 Bar code ¢eader cost (S) 5000 Bar code readar equipment cosl {$) 500G Hole patiem reading equipment casl {3 stations)($) 60,000
Number ol devices per abattgiy 2 Number of devices per abaneir 2 Number ol devices per tannery 2 Nuinber of devices per tannery i 1
Total per abanir {$) Telal par abattair ($) Total per tannery (5) 10,000 Tolal per tannery (5) 60,000)
Bar code atachment device cost (3] 200 Bar coda atiachment device cost {5} 200 Addillonal bar cade tag cost (3) 1.10 Tatal Fintshed Leattier Tannery Cost {Shide) 0.04
Number of devices per abatioir 2 Number of devices per abatioir 2 Number of devices per lannery 5,000 {includes fixed and variable cosis}
Total per abasteir (S} Tatal per abatioir ($) Totat per tancery {5)
Bar ¢ode fag and fope cost {S) 1.10 Bar code tag and iope rost ($) 110 Hala pupzhing equipment cast (3) 30,000
Number of devices per abatir (recycled every 6 mths) 40,000 Number of devices per abatioir (recycled evesy 6 mths) 2.000 Number of devices pertannery 2
Total per atatioir {5) Tatal per abattoir {$) - Tolal per tannery (3)
Vailable Costs Variable Costs . Hale pattern madfng equipment cost {2 s1alicas){$] 55,000

Number of devices per tannery 1
Labour Cost {$/hr} 25 Labaur Cost {$h) 25 Tatal per Lannery (S}
Time la aitach tag {sec) 5 Time to anach lag {sec) 5
Number mes each tag anached or igmoved 1 Number times each tag attached or rernaved 1 Varable Casts
Attachment Cost (Side} Anachment Cost ($Mide)

Labour Cast ($) 25
Cheap tag cost {axped hides) ($itag) 0.0 Cheap tag cost (expor hides) ($/1ag} Time to attach/remove 1ag (sec) 5

Number limes each tag attached or removad 1
Total Large Abattolr Cost ($/hide) 0.1% Total Small Abattolr Cost {$hide} Q.27 Time lo punch holes (sec) 12

1

Vislon Abell

Aftachmanbhole punch Cosl ($/hlda)

Total Wet Blue Tannery Cast {$/hide)

[AE]

2/0345

{includes lixed and varatle cosis)



.. - "Hide Identification System Costing

Systemn 4.2 -Disposable'Bar C

ode Tags and Punched Hole Idehtifibation System

(Tags removed pefore fleshing)

Summary
Abanoirs « Large identilicaiion cost {$Mhide} 0.08
Abantoirs - Small idantification cost ($/hide) 0.2a
Average Abatoir idantilication cos? {$Mide] 0,12
Tannery - Wel Blue identilication cost ($hide) o.18
Tannery - Finished Leather identilicaion cost (Shide) 0.04
Total identification cost (Shide) 0.35
Abattoirs - Large Abattoirs - Small Tannery - Wet Blue Tannery - Finished Leather
Number canle staughtered {per yr} 5,600,000 Number canle slaughtered (per yr) 1,400,000 Hides processed in Ausicalia 3,150,000 Hides processed in Australia 1,260,000
Numbar of Abanoirs Number of Abanois 192 Nymber of Tannedes 12 Number of Tanneries &
Canle per Abattair (ger yr) 116,667 Catlle per Abatioir (per yrj 7,292 Hides per Tannery (per yr) 262,500 Hidus per Tannery {per yr) 210,000
Fixed Costs Fixed Costs Fixed Cosis Fixed Costs
Fixed cost depraciation period {yr} 8 Fixed cast depreciation period (yr} a Fixed tost depredialion pericd {yr) 8 Fixgd cost depreciation period {yr} 8
Bar code reader and printer equipment cost {$) 7500 Bar code reader and printer equipment cost {$) 7500 Bar code teader equipment cost {S) 5000 Hole patiern reading equipment cast {3 stations)($} £0.000
Mumber of devices per abatialr 2 Numbar of devices pet abattoir 2 Number of devices pertannecy 2 Nymber af devices per lannery ]
Total pec abanoir () Total par abartor () Total per Lannery (S) Tolal par tannery (5)
Bar code attachmeni device cost {5) 500 Bar code ahachment device cost (3} 500 Addilional bar code tag cast ($) 1,10 Total Finished Leather Tanaery Cost {$/lde) 0.04
Number ol devices par abattoir 2 Nuabar of devices per abatioir 2 Nuziber of davices per tannery 5.000 {inchudas fixed and variable cosis)
Total per abattoir ($) Total per abahoir (3) Total pertannery (5)
Vadable Costs Varjable Costs Hale punching equipment cost ($) 30,000

Number of devices per tannery 2
Bar code fag Bar code fag ‘Tatal pe¢ tannary (5)
Labour Cost {$/hr) 25 Labaour Cost {$Mmr} 25 Hola pattem reading equipment cost (2 stations)($) 65,000
Time to atiach 1ag (sec) 5 Time to atlach tag {sec} 5 Number ol devices per lannery i
Musmber limaes each g attached of removed 1 Number times each lag alached or removed 1 Total per tannary (S) E
Anachenent Cost {SMide} Attachment Cast ($hide)

Variable Costs
Yotal Large Abattair Cost (S/hice) .08 Taotal Smali Abattolr Cost (Shide) 034
{includes lixed and variable cosis) (in¢ludes lixgd and varable cosis) Labour Cost {$/h) 25

. Téme 1o attach/remove lag (sec) 5

Number times ¢ach tag atiached ar ramoved L ¢

Time Lo punch holes {sech 12

Nurmber of times holes punched 1

Attachmenyhgls punch Cost ($Mide)

Vision Abell

Total Wet Blue Tannery Cost ($hide)

o
=

{inciudes fixed and variabla costsh

20NS5



Summary
Abarioies - Large identification cost (Side) 0.19
Abattoies - Small idenlilication cast {Sthide) 1.80
Avazrage Abalteir idantification cast {SMide} 0.53
Taonery - Wel Blue identilication cps (Shide} .09
Fannery - Finished Leather identificalion cost {Shide) a.18
Total idenlilication cost {Shidey 0.77
Abattoirs - Large
Number catde slavghieced {per yr) 5,600,000
Number of Abatiairs 48
Catlle per Abanoir (per yr) 116,667
Fixed Casts
Fixed cosl depreciation period {yr) a
Tallooing equipment cost {5} 50,000
Number of davices per abanoir 2
Tolal per abatoir {3) 100,000
Variakle Costs
Labour Cosl (Shr) 25
Time lo fartac hida (sec) 12
Nuember ol limes each hida tanoged 1
Tarteo Cost {Shide)
@19

JTotal Large Abattoir Cost {S/Mide)

{includes fixed and variabia cosis)

Vislan Abell

-Hide Identification System Costing

‘System 5.2 -Tattao |dentification System
High Definition Tattooing Device - Standard "off the shelf* OCR Visian System

Tannery - Wet Blue

Abaltoirs - Small

Number caitle slaughlered (per yr) 1,460,060
HNumber ol Abanairs 182
Calile par Abaticir {per yry 7202
Fixed Costs

Fixed cost depreciation period {yr) 8
Tanooing equipment cast ($) £0,000
Number of devices per abattair 2
Total per abakeir (5) 100,000,
Variable Costs

Labour Cost ($mn) 25
Tima to tarnco hide {secy 12
Number of imes each hide 1aftaoed 1
Tattoo Cost (Shide)
Total Small Abatinly Cost {5Mmide) 1.80

{includes lixed and variable cozls)

Hides processed ia Auslralia {(45% of total)

Nurmber of Tanneries
Hides per Tannery (peryr}

Fixed Costs
Fixed cost depreciation period {yr)

Taraoing equipment cast (5}
Number of davices per tannary
Total per tannery (3}

QCH reading equipment cost (3 slations)($)
Humber of devices per tannary
Tolal par1annery {3)

Varfable Costs

Labour Cost ($hr)

Tee 10 Latioo hide (sec)

Nurmber of limes each hide tatooed
Tattoo Cos! (Vhide)

3,150,000

262,500

©

55,000

[
Eamm E~

2/0395

Total Wet Blue Tannery Cost (S/hice)

(includes fixed and variable cosls)

Tannary - Finished Leather

Hides processed in Avstrafia (40% of wat biva) 1,260,000
Number of Tannaries ]
Hides par Tannery {per yr} 210000
Fixed Casts
Fixed cos1 depreciation peviod [yr) B
Tauao.ing equipmanl cost {3} 50,000
Number of davices per tannery 2
Total per tannery (3)
OCA reading equipment cost (3 statians)($) $5.000
Number ol devices per tannery 1
Tolaf per tannary {3}
Varlable Casts
Labour Cost ($4w) 5
Tima &e latoo hide {sec) 12
HNumber of tmes aach hide tanooed i 1.0
Tanoo Cast (Shida) Q,085
0.18

Total Finlshed Loeather Tannery Cost ($/hide}

{inckudes fixed and varabla cosis)



- Hide Identification System Costing

'Systém 5.1 -Tattoo |dentification System

Pig Striker Marking Device - Cygtom Buift OCR Vision Syslem

Summary
Abatteirs - Larga idenlilicalion cost (Shide) .15
Abarttairs - Small identilication casi {S/hide) L
Average Abatioir idenlilicalion cosl {SMhide) 0.34
Taanecy - Wel Blue idantification cosl (S/hide) 0.11
Tannery - Finished Lealher idenlification cosl {$/hide) 018
Total identification cosl {$/Mmide) 0,63
Abatlairs - Large Abattoirs - Small Tannery - Wet Blue Tannery - Finished Leather
Number catile staughlered {per yr} 5,600,000 Mumbes catile slaughtared {per yr) 1,400,000 Hides processed in Australia [45% of tolal) 3,150,060 Hides pracessed In Australia (40% of wat blue} L260,000
Nureter of Abanairs 48 Numbes of Abatioirs 192 Numbar of Tannenes 12 Number ¢l Tannerizs 6
Cawnle per Abauoir {per yr) 116,667 Cattla per Abanoir (peryr) 7.492 Hides per Tannery {pery1) 262,500 Hidas per Tannery (per yr) 210,000
Fixed Costs Fixed Costs Fixed Costs Flxed Cosls
Fixed cost deprecialion period {yr} a Fixed cost depreciation periad {yr) 8 Fixed cost depreciation pariod (yr) -] Fired cosl depreciation period {yr) 8
Tanoging equipment cost () 30,000 Tanookng equipmenl cost (S) 30,000 Tatieoing equipment cosl (5} 30,000 Tatiooing equipment cost (5} 30,000
Number ol devices per abanoir 2 Number of devices per abatfcir 2 Number of devices per tannery 4 Numbet of devices gar tacnary 2
Tolal per abattoir (5] Total per abatiair (5) 60,000 Total pec tannery {$) 0,000 Tolut per tannary {$) 60,000
Variable Cosls Variable Casts OCH reading equipment cost (3 stalions)(S) 100,000 QCR reading equipment cost (3 stafons)($) 100,000
Mumber of devices pertannery 1 Number of devices per lannery 1
Labour Cost {hr} 25 Labour Cost (v} 25 Total per fannesy (3} 100,000 Tolal per tannery (5) . 100.000
Tirme o 1atios hida {sec) i2 Time to talisg hide (sec) 12
Number of imes each hide tanoged i HNumber of fimes each hide tattaoed 1 Variable Costs Varable Casts
Tattoo Cast {$/Mide) Tattoa Cost (3/hide)
Labour Cest ($hr) 25 Labour Cost ($hr} 25
Totlaf Large Abattalr Cast {s/hide) 0.15 Total Smati Abattolr Cast ($/hide} 1,11 Tima to tattoa hida {sec} 12 Tima to la:n?u hide (sec] y 1’3
{inctudes lixed and variable cosis) (includes lixed and variabla costs) Number of times each hide tattaced 0.4 Muinber of times each hida tanooed K
) Tatloo Cost {#hide) Taliao Cast {Shide}
Total Wet Olua Tannery Cost{3/hide) 0.11 Tanal Finished Leather Tannery Cost (S/ide) 0,18

Vision Atelt

{includes lixed and varable costs)

{includes fixed and varable cosis)



Identification Cost ($/hide)

System 1 System 2 Systemn 3 System 4.1 System 4.2 System 5.1 System 5.2
Abattoir - Large 0.51 0.1 011 0.11 0.08 0.15 0.19
Abattoir - Small 0.84 0.51 0.27 0.27 0.34 111 1.80
Abattoir - Average 0.58 6.19 0.14 0.14 0.13 0.34 0.51
Tannery - Wet Blue 0.29 0.30 0.28 0.18 0.18 0.11 0.09
Tannery - Finishing 0.68 0.25 0.04 0.04 0.04 0.18 0.18
Total 1.54 0.74 0.46 © 0.35 0.35 0.63 0.77

Vision Abell 2/03/95



Total Hide Identification Cost - Comparison between Systems
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Abattoir Costs for Hide Identification - Comparison between Systems
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Tannery Costs for Hide Identification - Comparison between Systems
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Hide Identification - Cost to Industry ($/year)

System 1 System 2 System 3 System 4.1 Systern 4.2 Syslem 5.1 System 5.2
Abattoir - Large 2,872,844 624,444 613,244 613,244 458,444 826,667 1,066,667
Abattoir - Small 1,175,711 718,611 374,111 374,111 474,611 1,556,667 2,516,667
Abattoir - Average 4,048,556 1,343,056 987,356 987,356 933,056 2,383,333 3,583,333
Tannery - Wet Blue 902,638 932,938 880,750 560,125 560,125 345,000 270,000
Tannery - Finishing 856,550 313,950 45,000 45,000 45,000 225,000 221,250
Total 5,807,743 2,589,943 1,913,106 1,592,481 1,538,181 2,953,333 4,074,583

Vision Abell 2/03/95



Hide ldentification - Cost to Industry ($/year) - Comparison between Systems
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Hide Ildentification - Cost to Companies ($/year)

System 1 System 2 System 3 System 4.1 System 4.2 Systemn 5.1 System 5.2
Abattoir - Large 58,851 13,009 12,776 12,776 9,551 17,222 22,222
Abatloir - Small 6,123 3,743 1,948 1,948 2,472 8,108 13,108
Abatioir - Average 16,869 5,596 4,114 4,114 3.888 9,931 14,931
Tannery - Wet Blue 75,220 77,745 73,396 46,677 48,677 28,750 22,500
Tannery - Finishing 142,758 52,325 ‘ 7,500 ' 7,500 7,500 37,500 36,875

Vision Abell 2/03/95



Hide ldentification - Cost to Companies ($/year) - Comparison between Systems
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Hide Identification - Estimated Equipment Develbpment Cost ($/year)

System 1 Syslam 2 System 3 System 4,1

Transponder Equipment 50,000 Bar Coding Equipment 50,000 Bar Code Tag Systemn 50,000 Bar Code Tag System 50,000

Syslem Integration 80,000 Tag Attachment Device 60,000 Hole Punching Equipment 140,000 Hole Punching Equipment 140,000
System Integration 80,000 Hole Patltern Reading Equiupment 110,000 Hole Paltern Reading Equiupment 110,000

System Integration 80,000 System Integration 80,000
Total 130,000. Total 190,000 Tolal 380,000 Total 380,000
System 4.2 Systemn 5.1 Syslam 5.2

Bar Coding Equipment 50,000 Pig Striker StyleTatioo Equipment 140,000 High Deliniton Tattoo Equipment 180,000

Hole Punching Equipment 140,000 Custom OCR Vision Equipment 300,000 Stardard OCR Vision Equipment 100,000

Hole Pattern Reading Equiupment 110,000 Systemn Integration 80,000 System Integration 80,000

Syslem Integration 80,000 '

Total 380,000 Total 520,000 Total 360,000

Vision Abell 2/03/95



M.854 Hide Improvement Commercialisation

Promotion and Commercial Implementation

of the Hide Improvement Concept
Milestone 3
Final Report for M.854

The report for Milestone 3 is the final report for this project. This follows reports for
December, February, April and May.

Demonstration Sites

Project work undertaken during the last month has included work on the demonstration
sites as follows.

New England Leather

On Friday 14th June | visited Michell Leather in Adelaide, at their request, for a meeting on
hide improvement strategies and resulting actions. The meeting was with

John Morley General Manager Trading
Geoff Keynes General Manager Development
Rod Meldrum General Manager Technical

Andrew Ramsay  Trading Manager

The Michel! group handle around 30,000 to 40,000 hides per week, both in wet blue and
in finished leather, including around 15,000 - 20,000 through New England Leather at
Gunnedah, one of the demonstration sites..

They want to use hide improvement to build alliances with hide suppliers. They see the
end in sight for the green tender system, and want to develop relationships based on hide
improvement, paying premiums and securing long term hide supplies.

We discussed options with the major pastoral companies, including Elders and Kidman,
and with major retailers they have approached, eg Woolworths and Coles. They are well
aware of the potential benefits and are considering strategies to take advantage of them.

Geoff Keynes is the executive with responsibility, and he will make the approaches to the
companies. They were considering a premium system which was phased on over a period
of time in perhaps 3 month stages :

. Firstly the information is fed back to the abattoir and to the producer with Michell
collecting data on the hide qualities. This gives the opportunity for benchmarking
quality and assessing what can be expected in the future.

. Secondly, based on the data collected in stage 1, Michell calculate the amount of

¥
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M.354 Hide Improvement Commercialisation

premium and discount they could apply to pass back the appropriate market signal
for each hide quality. The appropriate signal would come from the market place,
being linked to the price they could sell the various grades at.

During stage 2 they pass back not only quality information, but also dollar values
which would apply, although no money changes hands at this time.

. In stage three the money actually flows. The proposed method is to give each
abatfoir a running balance in premiums. For example in one week if the hide quality
was poor, ( ie below the benchmark ) they would get a negative entry in their
account. If in the next week the quality was better than the benchmark, they may
wipe out the deficit and get a small payment. This method allows the discount
premium system to work without asking the abattoir to take a lesser price, and
without exposing the tannery to too much risk.

At the time of writing Michell are formulating plans to proceed with this strategy.
Murgon

As reported last month, the significant event here was the decision by South Burnett
Meatworks board to continue the payment of premiums as a permanent feature of their
operation. Appendix 1 contains a copy of their Newsletter in which this commitment is
made public.

Pastoral Houses

In the last month several pastoral houses have taken further steps in the
commercialisation of hide improvement. AA Co for example have had discussions on the
methods of marketing their hides with one of the newer agencies in Australia, Tradeskins
Australia Pty Ltd. This company has as part of its marketing strategy, a plan in place to
provide marketing advice to pastoral houses and to sell their hides in wet blue on a
commission basis.

Tradeskins have had discussions with at least two of the majors, and have submitted
proposals.

In addition during the month, one of the pastoral houses had some hides tanned at Dixon
Wet Blue in Toowoomba. Dixon have been slow to enter the hide improvement arena, but
are now feeling the pinch. A significant proportion of their hides have been ‘poached’ by
other tanners who are offering a hide improvement service (ie grading and feedback).

To counter this, Dixons have decided to investigate the installation of the Hide Grading
and feedback software developed during this project.

Achievement of the Objectives of the Project

1
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M.854 Hide Improvement Commercialisation

If they decide to proceed, and all indications are that they will, they will fulfil one of the
objectives of this project which was to :

“Have the Hide improvement software and hardware in use in at least three other
tanneries in addition to the four industry demonstration sites.” The other two are
Austanners new plant at Geelong and the new ALH plant at Rosedale, Rosedale Leather
Pty Ltd.

One of the other objectives was {0 :
“Have 5 of the top 8 pastoral houses participating in the hide improvement program”
Those at present participating are :

AA Co

Stanbroke

Napco

Consolidated Pastoral

Qid & Northern Territory Pastoral Co
Heytesbury Pastoral.

In addition, the major retailers, Coles and Woolworths are both involved in the program.

The most demanding of the objectives was to have 10% of Australia’s hides traded on &
value based system by the end of the project. This will be achieved will not come about
until several hide stampers which have been ordered, are manufactured and installed at
participating meatworks.

When this is completed, and the completion date is expected to be only a few weeks away,
the number of hides will be as detailed below.

Based on a kill of 7,500,000, we have a weekly production of around 144,000 hides per
week. To achieve 10% we need therefore 14,400 per week traded on a value based
system. The following has been achieved (with figures in hides per week) :

South Burnett Meatworks 3,800

ACC 4,000

Nolans 1,100

Heytesbury : 300

Sub Total 9,200
Austanners/Herds . }

Austanners/Mulligans } 5,000 (Estimated)
Total 14,200

30/6/96 Gibson Management Pty Ltd Page 3
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AID IN HIDE PREMIUMS

South Burneit will pay about $60,000
in hide premiums during the six month
_ trial which ends in mid June.

" Under the trial, conducted in conjunc-
tion with Murgon Leather Leather Com-
pany, the AMLC and the Meat Research
Corporation, a premium of $7.50 is paid
for a hide with no brand on the useable
area, $3.50 for a small size brand on the
edge of the area, and $1 for a medium size
brand on the edge.

First time in the world

This is the first time such a system had
been tried anywhere in the world.

South Burnett Livestock Operations
Manager Rick Beasley said the premiums
had been paid to more than 500 suppli-
ers.

During the trial, hides from cattle
killed at South Burnett have been graded
at Murgon Leather, with feedback sheets
being created and sent out by the
meatworks.

After tanning, the hides are graded
from 5 (the best) to 1 (the worst). Each
hide is given a separate score for brands,
scratches and parasites/disease.

Only the brand score is included in the
premium scheme, Other information such
as scratches and parasites/disease is in-
cluded on the hide feedback sheet for the
benefit of the supplier.

$60,000 PAID

b
-
-
"
"
o
-
b
-
S

The hide premium payment scheme under trial at South Burnett created an
enormous amount of paperwork, causing a delay in the mail-out of cheques. Gayle
Adcock has the job of working through the returns.

Brand scores of 5,4, and 3 have re-
ceived a premium, but scores of 2 and |
have not.

The cost of the trial has been under-
written by the MRC.

MRC consultant Joe Gibson said that

Europe

Two members of the South Burnett
staff spent 10 days in Europe last month
researching commercial beef plasma pro-
duction and evaluating market potential,

By-products Manager Paul Stenzel
and Microbiologist Mark Stokes visited
Sweden, Germany and France to inspect
meatworks operations, and discuss mar-
keting operations.

Their tour was part of a four-stage
project aimed at the development of a
commercial beef plasma venture at South
Burmett.

The Co-operative believes that
plasma will have an important role in the
value added food market and the manu-
facture of pharmaceuticals in the future.

During the tour Paul concentrated on
preduction, marketing and food safety,
while Mark studied collection, process-
ing and hygiene practices.

Beef plasma study tour in

“On return, we are confi-
dent we can produce plasma in
a manner that will be satisfactory to Aus-
tralian requirements,” Paul said.

“We will now place a great deal of
emphasis on developing our marketing
connections.”

In Sweden they visited plants in
Gotenberg and Malmo, including a Co-
operative which controlled 85 per cent
of the country’s beef processing,.

In Germany the inspections involved
four plants which Paul described as very
attractive structurally, but were on a par
with Australia in terms of production
procedures.

The tour in France centred on St
Etienne where they visited another at-
tractive plant where operations involv-
ing value adding of some of the less at-
tractive items were observed.

despite some early teething troubles with
hide identification and retrieval, the sys-
tem was working well with 95-97 per
cent retrieval.

He said South Burnett was in the van-
guard in hide improvement in Australia.
It had been a leader for the past three to
four years.

“However, we’ve noticed a keen in-
terest in the exercise from other mem-
bers of the industry,” he said.

For example, six different abattoirs
had just ordered stampers similar to those
in use in hide identification at South
Bumett,

“They all want to be involved in this
exercise of feeding back information and
premiums to their producers.

“It will take a while for these units to
be manufactured and installed, so South
Burnett had a significant advantage at this
stage,

“ hope that after the MRC concludes
its involvement, South Burnett will be
able to continue to maintain the advan-
tage it has created,” he said.

At its May meeting the board agreed
to continue the hide incentive program.

There will be some modifications in-
cluding supplying the hide reports incor-
porating the payment within the cattle
cheque. Also, the bonus will only be paid

to shareholders,
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- SICK, Know-how at yeur serviee

Present-day bar code systems are
so varied and comprehensive that
detailed knowledge and experience
are called for to adapt them appro-
priately to customers' applications.
With SICK, the user always gets
good advice.

Before buying

Before purchase, advice is offered
from SICK experts, in the form of:

> Neutral system analysis
» Meaningful cost/benefit analysis

SICK offer alternative solutions,
project-specific advice and practical
support.

The aim: a customer-specific made-
to-measure solution, including
functional and performance tests.

During development of
the project

SICK experts support the develop-
ment of the project by punctual
delivery, erection 2nd commission-
ing, with functional proving of
hardware and software.

After purchase

SICK offer assurance even after
purchase,

Advantages for SICK users:

» Erection/installation by our own
experts

» Commissioning on site

» Training operators

» Maintenance of installation

» Individual servicing by our own
international service organiz-
ation

» Prompt delivery of spare parts at
home znd abroad

» Modifications for different
requirements, even long after
purchase
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trzinirg of employees.

Sofiwzre packages (modules) are
available in connection with PDA
terminzls, for example for

» Recording, processing and
evelyzting staff hours

» Recording, processing and
evziuating order times

» Woerkshop control

These modules can be run as
siznd-zlone systems or linked up to
the PP5 (production planning sys-
iem) on the computer.

Maszer intelligent VDU terminals
with siznning and. control functions
PErTit requisite transparency in
ihe sroduction process.

The service offered naturally
incivgss training, initial support and
soitware agaptation,

Management computer

Acceptance:
Order No.
Article No.

File Server

File Server

Destinations
Consumer No.

1...19 20...25

PC1 PC2
“I" point Buffer
CLH Hand-held Scanner I J Printer
e
PC 7 |
Goods reception 1
l
CLH Hand-held Scanner
PC 8 oy
Goods reception 2
| A
CLH Hand-held Scanner (I
PLC
DNC DNC m Buffer
IR ERR XS]
PLC
CLV Scanner CLV Scanner | Conveyor system

Par1 of a networking concept for production data acquisition and material flow control




- Bar code reading systems

10

Static and dynamic reading devices
are available for code reading in
different applications.

Static reading devices

Depending on the type, readers
are designed for moving and sta-
tionary operation. They are also
available with an infrared light
source, with which codes can be
read through special black masking
tape.

Hand-held wands are passed
manually across the coded surface.

Slot readers are fixed. A code
card, for example, can be passed
through it manually.

Machine mount scanners
are designed for stationary oper-
ation on machines and detect mov-
ing and positively-driven objects.

Dynamic reading devices

In dynamic reading devices (scan-
ners), lasers generate a thin laser
beam which is deflected via a poly-
gon mirror (mirror wheel).

Scanners should be selected on the
V or paraliel principle, according to
the shape, motion and position of
the code. The parallel method has
the advantage of constant scanning-
resolution and allows the code
carrier to be inclined up to a max.
of 45°,

Line scanners are used when
the bars of the code are parallel to
the conveyor direction (“ladder”
shape) and the reading direction is
at right angles to the conveyor
direction. The position of the code
is not critical, since it passes the
beam in any case due to the move-
ment of the conveyor,

Scanning plane

Caode tarrier
Sean angle 15°

& 00

Code carrier
Scan angle 45°

Focal plane

15

@ =
Q.

Operating principle of V scanner

Y

h 2

v

v

A 4

© Scanning plane = Focal plane

@ Code carrier

Operating principle of parallel scanner

Raster scanners have a rotat-
ing mirror which is not arranged
axially parallel. This produces a
multiple beam of variable height. It
is used when the bars of the code
can only be presented at right
angles 1o the conveyor direction
("picket fence” shape). The codes
can exhibit tolerances in location.

Fan scanners are single-beam
scanners equipped with an oscillat-
ing mirror, The mirror moves the
beam at right angles to the scanning
beam. By virtue of the large-area
scanning, positioning of the code is
not critical,

Features of dynamic code-
readers

» Laser light source

» Moving-beam scanners on V or
parallel principle

> Non-contact reading

» Capable of reading codes on
variety of materials

> Fully automatic reading process

> Detection of all common bar
codes

> Suitable for industrial use

> External read-timing




V-shaped raster scanner for offset labels

Omni-directional code reading with V-scanner (T-code)

Two-sided detection by parallel scanner

Code reading on cylindrical object by paraltel scanner
with osciltating mirror

Reading with high depth of field and great conveyar
tolerance, using parallel scanner and oscillating mirror

Front-sided code detection by parallel scanner

11



Dynamic parallel scanners
- CL 1000 Bar Code Reading ¢ .

The CL 1000 Bar Code Reading
System consists of the CLK 1000
Reading Head - a high-perform-
ance reader with an extremely high
first-read rate - and the CLE 1000
Decoder. The reading head works
on the parallel-beam principle and
uses a HeNe laser as its light
source. By virtue of its large depth-
of-field and reading height, to-
gether with angle-independent
beam scanning, the reading system =
ensures full-area detection of bar :
codes over the entire reading
range. It is consequently suitable
for the installation of mukti-read
stations for applications such as
high-speed parcel distribution or
air-freight package distribution.

Options

> Line scanners for reading "lad-
der” bar codes i

> Fan scanners for reading "picket
fence” bar codes with different
tocations and at a standstill

Features

Fully automatic reading process
High first-read rate
Parallel-beam principle:
970-mm reading height, inde-
pendent of reading distance
Large depth-of-field

Insensitive to glare

Extremely insensitive to ambient | CLK 1000 Reading He:z:
light

> Networking capability

Yvyy

YYy

\\\\\\\\\;’{\'\\"\-\
SRR NY

CLE 1000 Decoder

tt
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Technical data ‘
CLK 1000 Reading Head
Scanning rate

Resolution

Reading distance

Reading height

Light source

Wavelength

Supply voitage
Dimensions (W x H x D)
Weight

Enclosure rating

CLE 1000 Decoder
Display

inputs

Interfaces

Parametrization

700 to 1200 scans/sec, (adjustable)

Bar width & 0.35 mm

0 to 1300 mm

970 mm

HeNe laser, 5 mW, protection class Il a
633 nm

110/120/220/240 VAC (+10%, ~15%)
470 mm x 1150 mm x 135 mm

Approx. 30 kg

IP 65

Via external display
Drive for read port, shutter, deflection mirror

Host: RS-232-C, RS-422
Network: R$-485, RS-232, RS-422
Auxiliary port: R5-232-C, RS-422

Via auxiliary port

Supply voltage 110/120/220/240 VAC (+10%, -15 %)
Dimensions (W x H x D) 440 mm x 135 mm x 290 mm
Weight Approx. 9 kg
Enclosure rating IP 22
CLK 1000 - 0.. Line scanner CLK 1000 ~ I.. Fan scanner
—
i ]
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Direction of flow
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optic
-~ electronic

Erwin Sick GmbH
Optik-Elekironik
Automation of Material
Handfing

Gundelfinger Strafle 2
D-7800 Freiburg

= (0761) 5158-0
Fax: (0761) 52284
T 772314

Australia
Erwin Sick Optic-Eiectronic
Pry. Ltd.
P.O. Box 214
899 Heidelberg Road
Ivanhoe, Vic, 3079
T (03) 4974100

{008) 334802 -1woll free
Fax: (03) 4971187
T AA 35225 SICKA

Belgium

Sick Optic-Electronic NV./S.A.
Industriezone »Doornveld« 6
B-1731 Asse {Relegem)

T (02) 4665564

Fax: (02) 4666024

Denmark

Sick Optic-Electronic A/S -
Rosenkzrer 22 B
DK-2860 Seborg

= (31) 676400

Fax: (31) 677140

Finland
Sick Optic-Elektronic Oy

-~ Asesepinkuja 2~

SF-00620 Helsinki
= (90) 7572788
Fax: (90} 7572311

France

Sick Optique Elecirenique
8.P 42

F-77312 Marne la Vallée
Cédex 2

= (1) 64.62.35.00

Fax: (1) 64.62.35.77

Tx 692855 SICKFRAF

Great Britain

Erwin Sick
Optic-Electronic Lid.
Waldkirch House

39 Hedley Road

St. Albans

Hertfordshire ALT 5BN
& (0727) B3N
Fax: (0727) 56767

Txi 263631SICKUKG

Japan

Sick Optic-Elecironic K. K,
5-8-B Shinjuku, Shinjuku-ku
Tokyo 160

= (03) 33581341

Fax: (03} 3358-0586

Netherlands
Erwin Sick B.V.
Optik-Elektronik
Leijenseweg 111
NL-3721 BC Bilthoven
&= (030) 292544
Fax: (030) 2939 %4
(G 47586 SICK NL

Singapore

SICK Optic-Electronic Pie. Lid.
No. 22, Kallang Avenue
#07-05

Hong Aik Ind. Bldg.
Singzpore 1233

== 2992308

Fax: 2992792

Spain

SICK Optic-Elecironic 5. A.
Apartado-Posial 52
Constitucidn, 3, local 4
E-08960 Sant Just Desvern
T (3) 473.45.77

Fax: (3) 473.44.69

Switzerland

Erwin Sick AG
Optik-Elektronik
Gewerbegebiude Breiten
CH-6370 Stans

& (041) 615171

Fax: (041) 613136

xt B66254 SICKCH

USA

SICK Optic-Elecironice, Inc.
7694 Golden Triangle Drive
Post Office Box 444-240
Eden Prairie, MN 55344
= (612) 9416780

Fax: (612) 9419287
WATS: 1-800-325-7425
{U.S. only)

Further representatives and
agents in all major industrial
nations.
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Industrial data collection system

COMWARE
000 00 R R AR

137 RUNDLE STREET
KENT TOWN SA S087

PH(QB)3629230 FAX{@81}3632842




Nekfdoro

Datalogic’s answer to industrial needs

A new era of distributed intelligence
is evolving in the world of industrial
automation. Traditionally, data
collection systems were based
around a single central computer
with the task of managing numerous
peripherals without any processing
capabilities. The drawbacks:
uncontrollable reply times, total
shutdown of the system in the case
of central processor failure, poor
ﬂexibilityla_dapiability.

To increase productivity and reduce

.costs, Industry today needs data

collection systems without these
drawbacks and equipped with new
functions. All parts of the system
must be able to communicate
between themselves and with the
outside world, be capable of rapidly
processing collected data and
guarantee high reliability.

More intelligence
more communication.

The principle of distributed
intelligence utiiises the great
advances in electronic technology to
satisfy all these needs. All the
devices in a distributed intelligence
system are equipped with
processing capability and
communicate between themseives
via a local network; the failure of a
single element of the system does
not stop the others performing their
functions, guided by their own
resident programmes. The central
computer, freed from these
burdensome tasks, can now be
dedicated to optimising and
supervising functions.

}
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Distributed intelligence architecture
for automatic data collection systems

DLNET

Nextdata, the new Datalogic data
collection and processing system,
represents a turning point in the new
era of distributed intelligence.
Nexidata, in fact, is the first
distributed intelligence data
collection system developed on the
basis of users needs: an open
system, completely programmable
and compatible with well-known
standards.

The back-bone

of Nexidata

is formed by DLNET.
Datalogic’s local network developed
with the particular demands of
industrial environments in mind.
Other Nexidata components can be
connected to DLNET, which uses a
network operating system
compatible with NetBIOS: the TS80
industrial computer, the MUX32
concentrator and the DNB-01 card
which allows a personal computer to
be inserted into the network.
The power and programmability of
the TS80 industrial computer allows
a massive amount of inlelligence to
be transferred "‘on site’; this can be
used for operator interaction (via a
full QWERTY keyboard
and graphic display) or for
complex processing.

TS80 does not require that the
programmer uses new operating
systems or learns new

languages; it can be programmed in
"C and its multi-tasking operaling
system is M8-DOS compatible at a
single task leval.

The MUX32 concentrator is also
MS-DOS compatible and
programmable in "'C""; its processing
capacity can handle up to 32 dala
collection peripherals (bar code
readers for example) and iake
independent decisions. *

Nextdata resources do not end here:
in fact, one or more personal
computers can be introduced into
the network via the DNB-01 card,
both to perform supervisory tasks
and to act as server; an absoiute
novelty for indusirial data collection
networks.



Nextdala

The global solution for shop fioor data collection

The evolution
of data collection systems

ne flexibility of Nextdata allows
amplete data collection systems for
lustry to be developed very simply.
rom the input of personnel to
* 3 output of finished products,
-NET local network reaches into
very corner of the company to
llect and sort out the data
cessary to efficiently manage the
roduction process.
€ task of time and attendance
-ntrol can be given to one TS80;
‘her compulers of the same type
n control single automatic
:achines, such as allowing various
simerical control programs to be
‘wnloaded and/or activating
iectro/mechanical parts, thanks to
"2 incorporation of eight 1/0.

MUX32 concentrators can manage
the bar code readers and other
identification devices distributed
over the entire production line; one
or more personal computers can be
connected to the network via the
DNB-01 card to supply
supplementary resources
(distributed databases for example)
or to supervise activities. The perfect
adaption of the system to company
requirements is guaranteed by the
flexible programmability of all the
components. The flexibility of
Nextdata does not compromise the
system predictability: Datalogic has
developed two software packages to
allow the behaviour of the RS485
fines connected to the MUX32
concentrators and those of the
DLNET network, complele with all
the components, 1o be simulated.

The designer utilising these
packages can verify the correct
operation of the whole system
before passing it on for practical
implarmentation.

A system open
towards the future,

The flexibility of Nextdata opens the
road towards a future of applications
that go far beyond bar code
reading: users will be able to realize
integrated systems taking advantage
of other products developed by
Datalogic in the field of artificial
vision and radic frequency
identification.

Nextdata can also be used to
intervene in the production process
through machine management and
transport systems.



The complete range of components
for automatic data collection systems

MUX32
MUX32 is an intelligent device
capable of handling bi-directional
communication with up to 32
Datalogic data collection peripherals
through an R8485 multi-drop pori.
The information collected can be
processed locally and transmitted
via an asynchronous serial port or
via the DLNET network. MUX32 is
based on a V40 microprocessor and
is programmable in ‘C'.

(e

BAR CODE READERS
Datalogic manufactures a complete
range of bar code readers.
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TS80
The TS80 industrial computer is
enclosed in a waterproof housing,
Dual processor architecture is used
to simultaneously handle operator
interaction, processing and network
communications. It has a mass
RAM-DISK memory and a RAM,
expandible to 2 Mbyte and 576
Kbytes respectively. TS80 is
equipped with a 66 key QWERTY
keyboard and graphic 64x256 pixel
LCD display, and uses the DLX80
multi-tasking operating system
{MS-DOS compatible at single task
level). Application programmes can
be written in ‘'C’ using the DSD04
development system.

DNB-01
A personal IBM computer, or
compatible, can be interfaced to the
DLNET network using the DNB-01
card and its relative software. The
architecture of the card is based
upcn the Z80 microprocessor; the
software supplied includes packages
that allow the PC 1o operate as a
disk server, printer spooler, eic.

DLNET
The DLNET local network uses a
bus topology and token passing
eniry method. Each bus. of up to
1500 meters length, can connect up
to 255 devices; the expandibility of
the network is practiczlly limitless
with the addition of further buses.
DLNET uses a NeiBIOS compatible
operating system and a transmission
speed of 250 kBaud on a twisted
pair cable.



Nextdala
Not only Bar Code

RFID
Datalogic produces a complete
range of devices for radio frequency
identification {RFID}, a technology
with complementary applications in
respect to barcoding. The Datalogic
systems are “‘read/write"’ and ‘“‘read
only”, they operate at low frequency
znd use active or passive tags with
64 byte, 8 kbyte and 32 kbyte
memory capacities. The distance
between tag and antenna is from a
few centimeters to over one meter
for long range applications, Each
anienna is connected 1o a controller
by a cable of up to 1200 meters
long: each controller can handle up
to four antennae. Four types of
controllers are available in Eurocard
format, either programmable or not
programmable; each can
communicate with a host through an
RS232 or RS422 conneclion.

VISION
Datalogic also supplies.complete
artificial vision systems. The nucleus
of these systems is the DVS1000
processing unit that allows images
to be acquired from up to four
Datalogic TC1000 industrial
cameras. The images, composed of
256x256 pixels at 64 grey levels, are
processed by a digital signal
processor (DSP). System
applications include quality control,
character recognition and object
identification.

Particular devices can also be
connected to the network to allow
inputs and outpuls relative to
machines or transport systems to
be managed, consequently
Nextdata can interact directly with
the production process. This

- possibility represents the key in

Nexidata evolution towards
computer integraled manufacturing
(CIM).

The high performance, the complete programmability and compatibility with
well-known standards, puts Nextdata ahead of distributed intelligence data
collection systems. Nextdata represents an imporiant step in the evolution of the
Company; Datalogic can today propose itself as the ideal partner in the realization .
of daia collection and processing systems for industrial environments.
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g DS45
i VISIBLE LASER DIODE
: SCANNER

& Solid state laser diode light
source

* #& Compact IP64 ruggedized
industrial enclosure

® Up to 550 mm reading
distance

® Single wide-range supply

voltage

& Built-in decoder

® E|A RS232, R5485, 20mA
C.L. communication

‘e Easily connected to Local
Area Network

TECHNICAL FEATURES APPLICATIONS
D845, the latest series of Datalogic laser scanner with built-in decoder, is # |dentification on conveyor belts
designed for applications in which relatively shor reading distances (up to
50 cm) and small physical dimensicns are the keypaints. e Packaging machines

In such applications, traditional scanners are often averspecified, while DS45
provides the ideal price/performance ratio.

Even though very compact, the DS45 incorporates all the mest important
features traditionally reserved for very high performance scanners: the optics
are available in both high and low resolutions with the options of multiple
and oscillating beamn patterns. The built-in decoder includes several standard
operating modes, allowing the DS45 to be easily configured to suit the majority
of applications. Code autodiscrimination between up to five codes comes
also as standard.

Programming of all the parameters is made remotely, downloading software
commands from a terminal or host computer connected to the serial port.
These parameters can be stored in a non volatile EEPROM. A user friendly
menu driven program is also available to simplify configuration of the DS45
using a standard PC.

D345 serial line may be configured as RS232, 20mA C.L. or RS485 half
duplex. The RS485 interface is provided for direct connection to the Datalogic
MUX32 intelligent multiplexer. This in turn, may be connected to DLNET Iocal

area network where the number of input devices is virtually unlimited. CDMNARE
BRI A O

137 RUNDLE STREZET
KENT TOWN SA S087

PH(®8)J623230 FAX(08)36326-2

o Automated warehouses

& Work-in-Process control

¢ Automatic medical equipment

#® Electronics manufacturing

e Automatic Document Handling
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MODELS AND ACCESSORIES

Order Number

Type Description
DS45H Visible laser diode scanner (high resofution) B9762050
DS45L . Visible laser diode scanner (low resclution) B9762051
ACCESSORIES
PG110/DVE-1212A Power black (110 Vac} Ba751057
PG220/DVE-1212A Power block (220 Vac) B9751027
PG240/DVE-1212A Power block {240 Vac) B9751058
GFC-50 90" reading mirror attachment 89751067
All moaels are available with multi-beam (raster configuration} versions.
SPECIFICATIONS OPTICAL RESPONSE CURVES
POWER SUPPLY " 111030 Vde
'e] 0 w
POWER CONSUMPTION aEW onge888R8Himm
LIGHT SOURCE visible Laser Dicde (670 nm)
MAX, RESOLUTION 150
DS45H 6 mils (0.5 mm) 125
DS45L 12 mils {0.30 mm) 100 I P
SCAN RATE 300 scans per second L4 0.2 . Py
MAX. READING DISTANCE . 50 &
DS4s5H 190 mm (7.481n,) . (0.3 mm namow bar) 25
DS45L 530 mm (29.65in) (0.8 mm nammow bar) I <
MAX. REAOING FIELD | MO
DS45H 195 mm {7.68 in,) (0.3 mm narow bar) .TI!IIHIHIIH 20 -
DS45L 430 mm (16.931n) (0.8 mm narrew bar) - 5 “‘: .
MAX. DEPTH OF FIELD 250 mm {18.28 in} (0.8 mm narrow bar) 1001 —-2151
APERTUHRE ANGLE &5 degrees (lypical) 125
READABLE CODES 15 types incl. /5, code 39, code 93, 150
: code 128, EAN/UPC, codabar {mm)
CODE AUTODISCRIMINATION  Up to 5 different codes DS45H
INTERFACES RS222 / AS485 Multidrop / 20 mA GL
BAUD RATE 300 to 19200 bauds
. aoOOOOOOOOOO
INPUT SIGNAL *Presence sensor' (NPN/PNP transistor) oRBEePMIRGBESLIYE S
CUTPUT SIGNAL *No read’ (NPN transistor open collector
and emitter)
PROGRAMMING METHOD Via serial port o8
» r—— 10
OPERATING MODES 'On ling’, *Automatic’, ‘Serial”, Test' ,’__ Y M
LED INDICATORS “Power o', ‘Reading phase active’, 2 5] /_’ s
"Label present’, "Data transmil’ dd
LASER CLASSIFICATION IEC 825 Class 2 LL
LASER CONTROL Double secuity system to turn laser Off \‘
in case of motor slow down or failure -;_.- /
DIMENSIONS 101 x 83.5 x 66 mm (3.98 x 3.29 x 2.601in.} /
WEIGHT 700 g (24.70 0z.} approx.
CASE MATERIAL Cast aluminium
OPERATING TEMPERATURE 01045°C (3210 113°F)
STORAGE TEMPERATURE 201070 °C (410 158 F) DS4sL
HUMIDITY 90% non condensing
VIBRATION RESISTANCE EC £B-2-6 test FC 1.5 mm; 10 1o 55 Hz; —
2 hours on gach axis i i
SHOCK RESISTANCE 1EC 68-2-27 test EA 30 G: 11ms; i %
3 shocks on each axis i
PROTECTION CLASS P64
Wa reteryn 1ha NG 16 Make MOAiEIN0NS aIng UMpOYemenis '-—"
Datalogic S.p.A. - Via Candini, 2 - 40012 Lippo di Calderara di Reno - Bolegna - haly "

Tel. 051 726565-725276 a.f, - Tlx. 511021 DALOG | - Fax 051/728562
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DS50

LASER DIODE SCANNER

Solid state laser diode light
source

Over 1 meter reading
distance

Compact and ruggedized
industrial enclosure

Incorporated LCD display
and keypad

Built-in decoder with menu
driven set up

R&232, RS485, 20mA C.L.
communication

Connection to Local Area
Network

TECHNICAL FEATURES

Integrating quality together with the most modern design and production
techniques, Datalogic introduces the new DS50 compact and ruggedized
fixed position laser scanner.

To provide an effective and relizble solution to vurtually all scannmg require-
ments three resolutions of optics are available which, along with the options
of multiple and oscillating beam patterns, ensure the optical parameters of
the reader exactly match the bar code dimensions,

An advanced built-in decoder ensures maximum flexibility both in operation
and interfacing. Six operating modes are resident, allowing the DS50 to work
with or without a presence sensor, 10 send code diagnostics along with the
bar code number read for system analysis and checks, or even to work as
on-line verifier. Code autodiscrimination between up to five codes comes as
standard.

Programming of all the parameters may be carried out locally, using the menu
driven integral display and keypad, or remotely by downloading software
commands from a terminal or host computer connected to one of the serjal
ports. All operating parameters may be stored in a non volatile EEPROM,
Two serial ports are provided on the DS50, the main supporting all standard
industrial interfaces, the second RS232C to allow easy pass-through con-
figuration and consequent installation of small multipoint reading systems,
For larger installations, up to 32 DS50 units can be directly connected to a
MUX32 intelligent multiplexer via the RS485 interface. This in turn, may be
connected to DLNET local area network where the number of inpul devices
is virually illimited.

APPLICATIONS

Identification of products on
conveyors

Automatic machinery and
robots '

Autormnated warehouses
Work-in-Process control

Quality contro!

COMWARE

FRTR D 0RO
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MODELS AND ACCESSORIES

Type Description Order Number
DS5S0H Visible laser diode scanner (high resolution) B9762070
DS50M Visible laser diode scanner {medium resolution) B9762071
DS50L Visible laser diode scanner (low resolution) B97s82072
ACCEX3SORIES

: PG110/50 Power block (110 Vac) BS751094
PG220/50 Power block {220 Vac) B9751095
PG240/50 Power block (240 Vac) B9751096
GFC-50 90° reading device B9751067

All models are available with multi-beam (raster configuration) versions.

SPECIFICATIONS OPTICAL RESPONSE CURVES
POWER SUPPLY « 1010 30 Vde . . 2 s 3 2 B
POWER CONSUMPTION 3.5 W (DS50HA) e —_ Y ECrara
aW (DS50M) ! : -
LIGHT SOURCE Visible Laser Diode (670 nm) :
MAX, RESOLUTION —
DS50H 6 mils {0.15 mm) —— —=
DESOM 12 mils (0.30 mm) e Hs
DSs0L 20 mils (0.50 mm) T A —— F —— =
| I & -
SCAN RATE 500 scans per second T 2 e g R
MAX. READING DISTANCE gy S e ———" o KR
DS50H 230 mm (9.05in.) . (0.3 mm narrow bar) = = e e
DS50M 430 mm (17.721in.)  {0.5 mm narrow bay) ey A T
DS50L 1050 mm (41.34 in.} {1.0 mm narrow bar)- — ol =t R
MAX, READING FIELD S Ri— P
DS50H 210 mm {8.27in.)  {0.3 mm nariow bar) DS50H 1 - > i =
DS50M 400 mm (16,52 in.) (0.6 mm narrow bar)
Dss0L 800 mm (33.46in.} (1.0 mm narrow bar) e a4t RE R LT OR D e
MAX, DEPTH OF FIELD 900 mm (35.431n) (1.0 mm narrow bar) N e —
APERTURE ANGLE &5 degrees (typical) - Rt
READABLE CODES 15 types incl. /5, ecce 39, code 93 »s —
. code 128, EANAUPC. codabar e et
CODE AUTODISCRIMINATION Up to 5 ditlerent codes R A S e X
MAIN INTERFACES RS2032 / AS265 Multicrep £ 20 mA CL Iu%l*f =:é e =
AUX. INTERFACE R$232 e e

BAUD RATES
INPUT S1GNALS

OUTPUT 5IGNALS
PROGRAMMING METHOD
OPZRATING MODES

DISPLAY
KEYBOAAD
LED INDICATORS

LAS
LAS

m m

A CLASSIFICATION
A CONTROL

OIMENSIONS

WEIGHT

CASE MATERIAL
OFPERATING TEMPERATURE
STORAGE TEMPERATURE
HUMIDITY

VIBRATION RESISTANCE

SHOCK RESISTANCE

PROTECTION CLASS

300 1o 15200 bauds

‘Presence sensor plus 1 auxiliary
{NPN/PNP ransisios)

‘No read”’, "Right code’, "Wrong code’
{NPN rransistar open collector and emitter)

Using built in keypad and menu driven
display / Via seria) port

‘On line’, "Automalic’, 'Verifier, "Seral on
line", 'Sedial verfier, Test

2 line 16 ¢har, LCD
4 keys

'Laser on', ‘Reading phase aclive',
‘Label present’, 'Data transmit’

IEC 825 Class 2

Double security system 1o lum laser OH
in case ol motor slow down or failure

180 x 100 x 72 mm {7.09 x 3.94 x 2.83 in.)
1.3 Kg {2.87 Ibs) approx,

Cast aluminium

51045 °C (2310 113 °F)

<2070 "C {410 158 'F}

90% nen condensing

|EC 68-25 test FC 1.5 mm 10 to 55 Hz;
2 hours on each axis

IEC 68-2-27 1est EA 30 G 11 ms; 3 shocks
on each axis

PB4
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