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A brief introduction
Into the basics of
taggant technology
(TAGTEC)
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ltall begins with taggants
chemical markers with
- luminescent propertiexX




 with TAGTE@arkersX
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TAGTEC

MARKER
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PhosphorescentTAGTE@arkers (TAIMARKERS)

are characterized by the afterglow effect, which
means that the TAWARKER is still shining, even if
the primary lightning source (excitation light source)
IS not present anymore.

Nevertheless, the emission of the excit€AGTEC
TAUMARKER approaches zero after a certain length
of time (a few hundred microseconds)

TAUMARKER does not light,
excitation light source is off

TAUMARKER is shining,
excitation light source is switched on

TAUMARKER is still shining,
excitation light source is switched off

The shining of the TAMARKER extinguishes,
excitation light source is still off



MARKER

FluorescenfTAGTE@arkers (STARIARKERS)
are shiningas long ashe excitation light source
IS on and the glow of the STARMARKERS

disappear immediately after the excitation light
IS switched off.

TAGTEC

STARMARKER does not light, —
excitation light source is off w

STARMARKER is shining,
excitation light source is on el -

STARMARKER does not light,
excitation light source is switched off e bl

STARMARKER does not light, —
excitation light source is off w
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Comparisorof the two markertypes ‘
TAGTECAUMARKER TAGTESTARVMARKER _{ A

TAGTEC




The decaypehaviourof the TAGTEC
TAUMARKER after switching off

the excitation light source is an
exponentially decay. After a few
hundred microseconds (depending on
the respectiveTAGTECAUMARKER)
the signal response approaches zero

light off

signal
intensity

A

L

time in ps TAGTEC

TAGTEC

TAGTEC

The optical signal response of thAGTEC
STARMARKER has digita¢haviour
Synchronously to the excitation light
source, the signal response is on as long
as the excitation light source is on and
disappears immediately after the
excitation light is switched off

light off

signal
intensity

A

g

TAGTEC time in ps



" Now it js time to add thdAGTEMARKER irito tHEAGTEMASTERBATCH

TAGTEC TAGTEC




K DS TAG'ITEWIAST ER2319(T Gl with- &h@xGitation light source and a suitable camera
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TAGTEC TAGTEC

Das Granulat leuchtet in einem definierte
Wellenlangenbereich
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iInside theTAGTEMASTERBATCH until one pellet is captured from the
special camera, even the particles can
Z o be seen, although the grain size of the
o TAGTEC MARKER lies in the range of
Vi M>Y U2 Mnan>YZZ., | LILINE I

TAGTEC
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It can he oneTAGTECAUMARKER, . or for example three différditGTEGAUMARKERS:

TAGTEC

TAU 1 TAU 2 TAU 3



. Or one.of the availablBAGTEGTARMARKERB used =~

TAGTEC




In case of using a
TAGTEGTARMARKER,
an individual encoding
and decoding is given,
because of the
randomly distributed
fluorescent marker
particles inside the
plastic matrix.

It must be ensured

to use the same area
(e.g.green frame)

for coding as well as
for encoding:

1 2 3 4 5 6

TAGTEC
STAR-MARKER

® x - y © .°f ° ® 1
\ | / / /

TheTAGTEG@articles are randomly distributed in the respective green frame, this fact allc

the creation of an individual code, the-salled STAECode.




In addition to theTAGTEMARKERS, there

are severalAGTE®READERS available, for TACTER
the TAGTECAUMARKERS of course the TAU-MARKER
TAGTECAUREADER:

TAGTEC
TAU-READER



TheTAGTECAUREADER informs about the

time constant and intensity of the signal TAGTEC
response. Once, the product is taught from a TAU-MARKER
master unit, a slave unit shows the presence

of the correctTAGTECAUMARKER on its
LEDSs.

signal intensity INT

A
Furthermore, via a USB cable, the complete

data can be read out in using the LUMI Scope
Windows® software

TAGTEC
TAU-READER



3| LUMI-MOBILE-SL-MA Scope V2.3
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Help
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o TARGET #1 |
o, TARGETH#8 |

A, TARGET #2 \

o TARGET #3 |
X TARGETH#3 | v

a, TARGET #4
o, TARGET#10 | il "

T arget identification 1D

Match

| a( TARGET #5
"9 Result Display |

Decay timeconstant [ps]

261

| , TARGET #6 |
8 SystemView | all ]

Initial signal strength [digits]

225
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o TARGET #7

Scan

lamy
-

Reset
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Print Screen
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Serial No.: #00005 Firmware: LUMI-MOBILE-SL-MA V2.3

Sensor connected
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TheTAGTECAUMARKERSs taught by tHAGTEC
TAUREADER (master) are displayed by the respective

LED at th@AGTETAUREADERS (slaves): .

1/e

TAU 3

TAGTEC
TAU-READER



\ For the encodmg process TGAGTESTAR marked plastlc products

the |nI|ne unlt of theTAGTEGTAFREADER IS used

TAGTEC TAGTEC

TAGTEC



Finally, the code will be
transferred into the
TAGTECLOUD.

In the next step, the data will be sent to the evaluation
unit (TAGTEGTARCONTROL UNIT), followed by an

encoding of the data

At this, theTAGTEGTAR particle distribution will be read out at a certain
position with theTAGTEGTARREADER frontend, which contains a vision
system and a suitable excitation light source

TAGTEC TAGTEC

STAR *ANTEOI IINIT STAPRP-MAPKEDR

R o "

S

TAGTEC

STAR-RPEADER
STAR-READER

7



. Scanning and
o © encoding of the
o @ first product:
TAGTEC TAGTEC

STAR-CONTROL UNIT | STAR-MARKER

TAGTEC
STAR-READER
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LUMI-STAR Inline

Processing = Info

Processing Mode
Continuous Item Matching
Triggered Item Creation (Master)
© Triggered item Matching (Slave)
Trigger Condition
Socket OR Hardware
Socket AND Hardware
© Hardware only

Trigger Acquisition

Camera and Processing

Zoom 1.000000
Gain E 11.199219
EXPOSUre — — 1/20
Frame Rate se———— 1.000000
Brightness = " 0.000000
Contrast - " 0.546000
S-Amount 0.000000
S-Radius 0.000000
Threshold — s——— 0.480000
MinArea —_ 2.000000
Circularity = - 0.300000
Hysteresis 0.000000
Save Reset to Last Saved | | Reset to Defaults
Status
Camera connected, acquisition OK (Re-)Connect Camera

Server authenticated
Socket trigger active Hardware trigger active

2003 items in 10 categories, 3 unsent items

Last Item
€92571a8-b795-4740-9c2a-d24229%aabe5:59484

New Item | | Edit Item Name | | Delete Item Clear

Current Category
Tag7 (311 items)

Choose Category || New Category | | Edit Category Name | | Delete Category



* *o°ls *%. Scanning and
o © . © o encoding of the
® ® o ° second product:
TAGTEC TAGTEC

STAR-CONTROL UNIT | STAR-MARKER

TAGTEC
STAR-READER



STAR-CONTROL UNIT
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TAGTEC

Scanning and
o o encoding of the
last product, finally:

TAGTEC
STAR-MARKER

6

TAGTEC
STAR-READER



' STARVIOBILE unit / CLOUD / STARNE unit "~~~ -

LUMI-STAR-Server
TEAM
CLASS
ITEM-ID <-> Secure Codes
® o o ® °
L ] (2]
@ e

ITEM-ID <-> Secure Codes
_ i
7 A O
7 N
LUMI-STAR-MOBILE p 4 N

2

LUMI-STAR-INLINE

A




For the decoding process of the

TAGTEGTARMARKER the mobile

unit of the TAGTEGTARREADER

Is used TAGTEGTARMOBILE TAGTEC
READ ER) STAR-MARKER

TAGTEC
STAR-READER




As theTAGTEGTARMOBILEREADER
IS equipped with an adequate
excitation light source and suitable
optical filters in front of the camera
vision system from a smart phone,
the TAGTEGTAR pattern can be
captured from the smart phone with
the TAGTEGPP:

Furthermore, theTAGTE®@PP is used
for transferring the respective
TAGTEGTAR patrticle distribution
from a defined section of the plastic
product via WLAN (a¢.9.4G) into

the cloud. Subsequently decoding will

be performed and finally the product
data will be displayed on theAGTEC
APP of the smart phone.

TAGTEC
STAR-MARKER

TAGTEC
STAR-READER



" For thistaskthe STARMOBILE APP is used

W

SIM fehit 14:57 -

Back Authentication

Authentication

QR Detection

Sensor

-
Instruments




TAGTEC
STAR-MARKER

In the TAGTECLOUD all taught codes

are stored.

Upon request of FAGTEGTARMOBILE
READER, the currently existing STAR particle
distribution is compared with the stored
codes. The result of the comparison is then
sent from theTAGTECLOUD via WLAN (or
e.g.4G) to the smartphone and displayed in

the TAGTEGPP

TAGTEC
STAR-READER




 STAR Codeiddetected.

No SIM =

Found item: TAGTEC-4
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