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Manual
Software SPECTRO-T-3-DOCAL-Scope V1.0

(PC software for Microsoft® Windows® 10)

for sensors of SPECTRO-T-3 Series

This manual describes the installation of the PC software SPECTRO-T-3-DOCAL-Scope.

The software was developed for calibrating sensors of the SPECTRO-T-3 Series. Here, calibration takes place
with a calibration wizard, which guides the user step by step through the calibration process via the corresponding
instruction windows.

The calibration can optionally be done with NIR plates whose N*i*r* values are available in a file. During the
calibration you will be asked to load this file. Then a NIR plate is placed in front of the sensor. The corresponding
N*i*r* values are then loaded from the file by entering the corresponding serial number.

There are 3 preconditions

1. You need one reference plate. This is available from the supplier of the sensor.
2. You need different NIR plates. These are available from the supplier of the sensor.

3. You need a file (.ini file) in which the N*i*r* values for the various NIR plates are stored. This file is also
available from the supplier (via download - NIR plate Data Files).

Another method is to enter the N*i*r* values manually. In this case you also need a reference surface and different
surfaces from which the N*i*r* values are known.

If the calibration values are saved to a file after successful calibration, they can be loaded as a calibration template
for the next calibration, expanded, or sent directly to the sensor.

After successful calibration, the sensor can be taught different surfaces.

The parameters required for this are enabled on the PC interface. Other parameters, which can only be set via the
respective main software, or which were permanently set during calibration, are only displayed in gray and cannot
be changed.

As usual, the sensor data are visualized on the PC surface.

The current space coordinates N*i*r* as well as their difference (delta N*, delta i*, delta r*) to a respective hit are
also displayed.

The space coordinates as well as their deltas and two freely adjustable documentation entries can then be output
to a label printer, for example. The data can also be saved in a file which can then be reloaded for viewing.

We recommend the following label printer and accessories:

Printer Accessories Accessories
Company: cab Produkttechnik GmbH & Co. KG | Adhesive roll label Thermal transfer ribbon
Model: cab EOS2/300 Item No. 5780036 Item No. 5556661
Item No. 5978202 Material: TF Satin White

Width x Height: 50x30mm

You can download drivers, documentation, additional software, etc. at the following link:
https://www.cab.de/en/marking/label-printer/eos25/?ref=nav_lang

The installation of the software for the label printer is described in this manual.

Label printer and accessories can also be purchased from our company.

We have no experience with other printers and therefore cannot provide support.

Sensor Instruments GmbH - Schlinding 15 - D-94169 Thurmansbang
Tel.: +49 (0)8544 / 9719-0 - Fax: +49 (0)8544/9719-13
E-mail: info@sensorinstruments.de - www.sensorinstruments.de


https://www.cab.de/en/marking/label-printer/eos25/?ref=nav_lang
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1. Installation of the SPECTRO-T-3-DOCAL-Scope software

The following requirements must be fulfilled for successful installation of the software:

Microsoft® Windows® 10

IBM PC AT or compatible

VGA graphics

Microsoft-compatible mouse

Serial RS232 interface at the PC or USB slot or RJ45 connector

Cable cab-las4/PC for the RS232 interface or cab-4/USB USB converter or cab-4/ETH Ethernet
converter

Please install the software as described below:

1. You can download the software via a provided download link or, if applicable, install it via the
provided software DVD. To install the software, start the ‘SETUP’ program in the ‘SOFTWARFE’
folder.

2. The installation program displays a dialog and suggests to install the software in the

C:’FILENAME” directory on the hard disk.
You may accept this suggestion with OK or [ENTER], or you may change the path as desired.
Installation is then performed automatically.

3. During the installation process a new program group for the software is created in the Windows
Program Manager. In the program group an icon for starting the software is created automatically.
When installation is successfully completed the installation program displays "Setup OK".

4, After successful installation the software can be started with a left mouse button double-click on
the icon.

Windows™ s a registered trademark of Microsoft Corp.
VGA™ is a trademark of International Business Machines Corp.
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2. Operation of the SPECTRO-T-3-DOCAL-Scope software

Please read this chapter first before you start calibration.

When the SPECTRO-T-3-DOCAL-Scope software is started, the following window appears on the Windows
interface:

] SPECTRO T3 DOCAL Scope V1.0

SPECTRO T 3 DOCAL Scope V1.0

CONNECT =~ PARAT | PARA2 | TEACH | caum | pocu | ne p— sar @ x v e - e

CALIERATION [ UCAL | R T & - 4096~ o

60.0- 3584~
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20.0- 2560~

0.0- 2048-
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-60.0- -60.0-

-81.0- 1 i i i -81.0— 1 1 [
-81.0 -50.0 i 500 81.0 -81.0 -50.0 | 50.0 81.0

COMMUNICATION PORT 3 SPECTRO T 3V1.0 23/Apr/2024

The window size and position will be the same as when the software was last closed. A double-click with the right
mouse button, e.g. under the minimise symbol places the window centrally in its original size.

If a connection is not established automatically, e.g. if no sensor is connected, the software can be run in OFFLINE
mode. In offline mode it only is possible to exchange parameters with a file on a storage medium, which often is
helpful for the purpose of analysing parameter files.

If a sensor is connected and a connection still cannot be established, either the SCOPE version (program at the PC)
and the firmware version (program in the sensor) do not match, or the interface to the sensor must be correctly
configured.

If different Scope and firmware versions should be the problem, please get the Scope version that matches the
firmware from your supplier.

The interface configuration is described in the CONNECT tab chapter.

Pressing the right mouse button on an individual element will call up a short help text.

Due to a better overview, parameters that are not required, displays, graphs, etc., are greyed
out or invisible depending on the parameterization.
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2.1 Tab CONNECT
CONMNECT CONNECT:
Pressing the CONNECT tab opens a window for selecting and
COMMUNICATION PROTOCOL RSZ232 configuring the interface.

The COMMUNICATION PROTOCOL function field is used for

SELECTCOM PORT[1... / 1 : .
[1...256] ﬁ selecting either an RS232 or a TCP/IP protocol.

SELECT BAUDRATE M If RS232 is selected, a port from 1 to 256 can be selected with

SELECT COM PORT, depending on which port the sensor is

TRY TO CONNECT ' | DISCONNECT ' connected to. The sensor operates with a set baudrate that can

Toy o connect! j be modified v_vith CHANGE BAUDRATE (s_ee below). The sensor

Fimware Version and the user interface both must operate with the same baudrate.
Sensor: Type

Serial number: x0000c At the user interface the baudrate is set with SELECT

BAUDRATE. If after starting the software should not
automatically establish a connection, the correct baudrate can be
j found with SELECT BAUDRATE.

If an converter is used, the COM PORT number can be

ACCEPT CHANGE GEN. HWf determined by way of the hardware manager in the system
SETTINGS BAUDRATE INFO FILE control panel.
A click on the magnifier symbol opens a list with all the possible
PANELID | COM ports in the display.
LANGUAGE ENGLISH -| An RS232 to Ethernet converter (cab-4/ETH) is needed if the

sensor should communicate through a local network. With this

converter a connection to the sensor can be established using the

COMMUNICATION PROTOCOL TCP/IP TCP/IP protocol.

IP ADRESS foos00cs00¢00) OR HOST NAME Parameterisation of the cab-4/ETH converter (assigning of IP
Lo address, baudrate setting, ...) can be done with the

hd 152.168.2.153 SensorFinder software that is available free of charge on the

PORT NUMBER (Defauit 5000) 5000 internet.

In order to establish a connection to the converter, its IP address or HOST name must be entered in the field
IP ADDRESS (XXX.XXX.XXX.XxX) OR HOST NAME. The DROP DOWN menu (down arrow) shows the last 10 IP
addresses that were used. An address from this list can be directly selected by clicking on the respective item. The
DROP DOWN list is saved and is thus always available when the software is closed.

The PORT NUMBER for the cab-4/ETH is 5000. This port number must not be changed.

When you press the TRY TO CONNECT button, the software tries to establish a connection with the set parameters.
The communication status is shown in the display field. If the sensor answers with its FIRMWARE ID, the set
connection type can be accepted by pressing ACCEPT SETTINGS. You will then be returned to the PARA tab. If you
get a TIMEOUT message, the software could not establish a connection to the sensor. In this case please check if
the interface cable is correctly connected, if the sensor is supplied with power, and if the set parameters are correct.
If a connection has been accepted by pressing ACCEPT SETTINGS, the software starts automatically with these
settings when called the next time.

DISCONNECT disconnects the connection between sensor and PC. The software then switches to OFFLINE mode,
where it is only possible to exchange parameters with a file on a storage medium.

Under PANEL ID a name can be entered that will be displayed at different points in the program window, and that will
be recorded in different files (e.g. Record File) as well. With the input field LANGUAGE a language can be set with
which the individual controls are displayed on the surface. This also applies to the help function that is actuated with
the right mouse button.

Please note: The stable function of the interface is a basic prerequisite for measured value transfer from
the PC to the sensor.
Due to the limited data transfer rate through the serial RS232 interface
only slow changes of the raw signals at the sensor front end can be observed in the graphic
output window of the PC.
For maintaining maximum switching frequency at the sensor data communication with the
ATTENTION! PC must be stopped (press the STOP button).
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The baudrate for data transfer through the RS232 interface
can be set by means of the SELECT BAUDRATE drop down
menu and CHANGE BAUDRATE function field.

If the baudrate should be changed, a connection must first be
established by clicking on TRY TO CONNECT.
The CHANGE BAUDRATE button will then be active.

Now a new baudrate can be selected under SELECT
BAUDRATE.

A click on CHANGE BAUDRATE sends the new baudrate
information to the sensor.

When the new baudrate information has been successfully
sent, the sensor operates with the new baudrate. A window
will pop up, prompting you to select EEPROM and then to
press SEND. After a hardware reset the new baudrate only
will be used when EEPROM and SEND have been pressed.

A click on ACCEPT SETTINGS saves the current interface
settings, which will then be automatically set when the
software is restarted.

A click on the GEN. HW INFO FILE generates a file in which
all the important sensor data are stored in encrypted form.
This file can be sent to the manufacturer for diagnostic
purposes.
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Tab PARAL, PARAZ2, button SEND, GET, GO, STOP

PARA1 and PARAZ2:
A click on PARA1 or PARAZ2 opens a window where the sensor
parameters are displayed.

Some parameters are active and can be changed if, for
example, vectors are taught after calibration. Others are grayed
out and cannot be changed because they were preset during
calibration, for example.

The meanings of the parameters are explained in the manual of
the sensor.

A right-click on an active parameter (i.e. not grayed out) opens
a window with brief information.

SEND [F9]:

By clicking the SEND button (or by shortcut key F9) all currently
set parameters are transferred between PC and the sensor. The
target of the respective parameter transfer is determined by the
selected radio button (RAM, EEPROM or FILE).

GET [F10]:

The currently set values can be interrogated from the sensor by
clicking on the GET button (or with shortcut key button F10). The
source of data exchange is determined by the selected button
(RAM, EEPROM, or FILE).

RAM:
The current parameters are read from the RAM of the sensor on
pressing GET.

EEPROM:
The current parameters are read from its EEPROM upon
pressing GET.

FILE:

After pressing SEND, the current parameters can be written to
a selectable file on the hard disk. With GET parameters can be
read from such afile. When the SEND or GET button is pressed,
a dialog box opens for selecting the desired file.

GO [F11]:

Upon clicking this button, the data transfer from the sensor to
the PCis started. The data are displayed in the display elements
on the PC interface.

STOP [F12]:
Clicking this button ends the data transfer from the sensor to the
PC.
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AVERAGE 1 bl %Y-ERAGE' ald i iusti i
is function field is used for adjusting the number of scanning values
(measurement values) over which the raw signal measured at the receiver
is averaged. A higher AVERAGE default value reduces noise of the raw
signals at the receiver unit and there will be a decrease of the maximal
available switching frequency of the sensor.

DIGITAL OUTMODE:
This group of buttons offers the method of how to control the
5 digital outputs.

DIGITAL OUTMODE DIRECT HI

OFF:
No digital signal is output. All the corresponding function fields are hidden.

DIRECT:

In this mode a maximum of 5 teach vectors or 5 vector groups is permitted.

If in this row-by-row comparison the current space coordinates correspond with the teach-in parameters entered in
the vector table, this “hit” in the vector table is displayed as a vector number (V-No.) and is sent direct to the digital
outputs.

DIRECT HI:
If DIRECT HI is activated, the respective digital output is set to HIGH. If no vector is detected, the digital outputs
are in the LOW state.

DIRECT LO:
If DIRECT LO is activated, the specially digital output is set to LOW, while the other ones are set to HIGH. If no
vector is detected, the digital outputs are in the HIGH state.

BINARY HI:

If in the row-by-row comparison the current space coordinates correspond with the teach-parameters entered in the
vector table, this "hit" in the vector table is displayed as a vector number (V-No.) and is provided at the digital outputs
as a hit pattern.

In this mode a maximum of 31 teach vectors or 31 vector groups is permitted.

BINARY LO:
Same function as BINARY HI, but the bit pattern is output inversely.
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PARAZ2:

A click on PARA2 opens a window where vectors in the TEACH
TABLE can be assigned to certain groups, and for each vector
and the error status an explicit HOLD time can be set.

VECTOR GROUPS SELECT HOLD [ms]
FOR EACH ROW

Please note:
The sensor must be informed about the vector groups and
HOLD settings by pressing SEND.

VECTOR GROUPS:
By means of the GROUP table individual rows can be assigned
to a group.

In this example, VECTOR GROUPS has been set to ON,
i.e. group evaluation is activated.

Rows 0 and 1 have been assigned to group O.

Rows 2 and 3 have been assigned to group 1, and row 4 to group
2.

A GRP display is shown under the V-No: display.

If, as in this example, row 3 is detected in the evaluation, this row
and the corresponding group will be visualised.

The group number will be output through the outputs.

V-Mo: A total number of 48 different vectors can be taught.
In evaluation mode DIRECT HI and DIRECT LO a maximum of
“ 5 groups can be formed (group 0 to 4).
In evaluation mode BINARY HI and BINARY LO 31 groups can
GRP be formed.

All the cell values can be set to 0 by pressing RESET.
A double-click on the GRP display opens a larger display window.

HOLD in milliseconds [ms]:

The sensor operates with minimum scanning times in the magnitude of less than 100us. This is why most of the
PLCs that are connected to the digital outputs have difficulties with the safe detection of the resulting short switching
state changes. Entering values in the table provides pulse lengthening at the digital outputs of the sensor system
up to 100 ms. Each individual row can be assigned its own HOLD time.

When the RESET button is pressed, the complete table is set to the reset value indicated beside the RESET button.

Example:

Print marks are transported at a very high speed. The print marks are positioned in the sensor's range only for a
very short time (milliseconds or even shorter). A minimum pulse of 10 ms is required for the reliable detection of a
mark.

The background is taught to row 0, and the print mark to row 1. This is desirable because it allows the use of the
BEST HIT evaluation mode.

If row 0 and row 1 overlap seamlessly, the sensor operates perfectly. The output is immediately activated and
remains active at least for the time specified in the corresponding row.

If row 0 and row 1 do not overlap, the sensor detects an error at the transition from row 0 to row 1 (print mark),
which immediately is sent to the output and remains active there at least for the HOLD time. An error inevitably
would occur here if HOLD for the error state (255) was chosen too high, because the sensor only outputs a status
change again after HOLD has elapsed (this may be the print mark, but it does not have to be).

It is absolutely necessary here to select a HOLD time of O for error state 255.
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2.3 Tab TEACH (teach table)

CONNECT | PaRa1 | Para2  TEacH | caus | bocu | TEACH:

Clicking TEACH opens a view in which the TEACH TABLE and
MAXVEC-No. = 5 some parameters required for operation of the digital outputs are
displayed.
Some parameters are active and can be changed, e.g. if vectors
are taught after calibration. Others are grayed out and cannot be
SHAPE MODE SPHERE - changed because they were preset during calibration, for

EXTEACH OFF TRIGGER CONT example.
A right-click on an active parameter (i.e. not grayed out) opens a
window with brief information.

INTLIM

EVALUATION MODE BEST HIT

i r* N* | deltaE

E

0 | 000|000 | 000 | 000 0.00 0.00

1| 0.00 000|000 000 | 0.00 | 0.00 The TEACH TABLE is organised in rows, i.e. the individual
2 | 000|000 000]| 0.00 | D.00 | 0.00 parameters for the teach vectors are listed side by side in the
3 | 000|000 | 000| 000 | D.OD | 0OD respective row.

4 | 000 | 000 ) 000 | 000 0.00 0.00

5 | 000 | 0.00 | 000 | 0.00 | 0.00 | 0.00 The sensor can work with up to 48 teach vectors. The number of
6 | 000|000 000 0.00 | 0.00 | 0.00 the respective teach vector is shown in the left column of the

0.00 | 000 | 000 | 000 | ooo | D00 table.

Only rows with a green number are used for evaluation by the
sensor. The number of rows to be used is defined with MAXVEC-
No.

Gl E

TEACH DATATO Ne.: ﬁ 0 Inc =

‘ TEACH REFEREMCE FROM FILE TO ROW O

e ﬂ 0 O After pressing TEACH DATA TO, the currently displayed space

coordinates and the brightness value are transferred to the line of

the TEACH TABLE selected under No.:. In addition, a tolerance
(delta E) is set. The tolerances, as well as the teach values, can be changed if necessary by double-clicking the
respective field with the left mouse button (or by pressing F2) by entering numerical values with the PC keyboard.

If Inc is activated and the TEACH DATA TO button is pressed, an automatic incrementation (increase) of the input
field No.: by 1 is performed, i.e. the next line in the TEACH TABLE is selected.

Pressing the RESET button resets the TEACH TABLE (RESET value = 0).

SPECTRO-T-3-DOCAL-Scope V1.0 (06.06.2024) 10/30
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With TEACH REFERENCE FROM FILE TO ROW 0 a "teach

vector” can be taught from a file into row O of the teach table. As

soon as you have pressed the button, you will be asked to enter the

00001 NIRPLATE 1 serial number of the sample to be taught. After entering the serial

number, you will be asked to select the corresponding "Teach

I “Teach Reference File.ini - Editor Reference File.ini". If the reference (teach vector) is found in the

Bearbeiten | Format  Ansicht  Hilfe selected file, it is entered in the teach table and shown in the display
[GENER__,(_\L INFO] h h B below the button.

FILE TYPE: = "TEACH REFERENCE FILE"

TEACH REFERENCE FROM FILE TO ROW O

The file with the different teach vectors (reference values) must be
[6e001] created by the user beforehand.

:E‘TESTA‘:E NIR PLATE 1 It must be structured exactly as described here.

i= = -08.27
P .52 ATTENTION! Some special characters may not be displayed
CELL 0. correctly. This varies from country to country. It is therefore

CELL 9. recommended to avoid using special characters.
CELL 0.

[660082] First start the Microsoft Editor, for example, and enter the following
PLATE NAME = "NIR PLATE 2" text in the first two lines:
N* = 56.28

-7.57
r* = -19.69
CELL 3
CELL 4
CELL 5

Then enter different reference values (teach vectors) exactly as
described here.

[e@e03] In the square brackets is the serial number of the teach vector.
PLATE NAME = "NIR PLATE 3"
* = 84.59

A name for the teach vector is entered between the quotation
marks.

Zeile 20, 100%  Windows (CRLF) UTF-8

This is followed by the N*i*r* values and in CELL3, 4 and 5 the respective tolerances, which are dependent on the
SHAPE MODE parameter. These must be entered with a point (not a comma) as separator.

Any number of teach vectors can be entered in the file.

When all the teach vectors have been entered, select under File "Save as..." a suitable for the file with the
extension and save it, e.g.

The file can be opened with the editor at any time in order to change or extend it.

MAXVEC-No. - | 2 MAXVEC-No.: .
This function field serves for setting the number of vectors to
be checked.

With OUTMODE = BINARY HI or BINARY LO a maximum of 31 vectors or vector groups can be taught.

With OUTMODE = DIRECT HI or DIRECT LO a maximum of 5 vectors or vector groups can be taught.

If VECTOR GROUPS = ON, the sensor can be taught up to 48 vectors.

However, only 31 groups can be formed with OUTMODE = BINARY and 5 groups with DIRECT HI or LO. In the
TEACH TABLE rows 31-47 therefore have gray background.

The numerical value that is set here determines the current possible scan rate of the sensor. If the number of vectors
to be checked is lower, the sensor operates faster. The numerical value that is defined here refers to the number
of rows (starting with row 0) in the TEACH TABLE (— TEACH TABLE tab).

SPECTRO-T-3-DOCAL-Scope V1.0 (06.06.2024) 11/30



SHAPE MODE SPHERE

N C SPACE N*i*r*

r*

i* Tol
N C SPACE N*i*r*
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SHAPE MODE:

This function field is used to specify whether the space
coordinates N* i* r* should be viewed as a block, cylinder,
or sphere in space.

When viewed as a block, each space coordinate has its
own tolerance (N*Tol, i*Tol, r*Tol).

The space distance delta E is calculated from the
coordinates i*and r*.

A vector is recognised if the current space coordinates lie
in the block.

When viewed as a cylinder, the space coordinates i* and r*
have their own tolerance (i*r*Tol), and the space
coordinate N* has its own tolerance (N*Tol).

The space distance delta E is calculated from the
coordinates i* and r*.

A vector is recognised if the current space coordinates lie
in the cylinder.

In sphere mode there only is one tolerance for the space
coordinates.

The space distance delta E is calculated from the space
coordinates N* i* r*,

A vector is recognised if the current space coordinates lie
in the sphere.

SPECTRO-T-3-DOCAL-Scope V1.0 (06.06.2024)
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2.4  Graphical display elements

Tab XYZ:
Display of the current raw signals (tristimulus values) X, Y, Z of the 3-fold receiver.
The LED SAT indicates if one of the channels is in saturation. In this case, it lights up red.

%z | cseace | Gseacean | ooy | ST @ X v asel A double click with the left mouse button in the XYZ

o graph starts an automatic zoom function. A single
2840 click terminates this function.
3584
3328
07 2~ ey
2816,
2560
2304-
2048
1792
1536
1280
1024
768-
512
256-

0-

o 100
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Tab C SPACE:
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Space coordinates of the space selected under C SPACE are shown in the displays.

In GO mode, the deltas dN*, di*, dr* are calculated from the hit detected in the sensor and the current space

coordinates. (Left graphic)

If the DOCU tab is selected and the recording of data via CAPTURE DATA FRAME is activated, the deltas are
always calculated from the currently applied space coordinates and the teach vector in row 0 in the teach table.

If the deltas exceed the taught tolerance, the displays for the space coordinates will be colored orange and the
displays for the deltas will be colored according to their space shift. (Right graphic)

Example: The teach value for N* in the table is 91 and the tolerance is 2. The current value of N* is 93.94.

It is therefore 2.94 greater than the teach value of 91 and has exceeded the tolerance of 2. This in turn means that
the current surface is brighter than the taught one. In this case, the display dN* is shown white. If the N* value of
the current surface were smaller than the taught-in value of 91 minus 2 tolerance (89), then the current surface

would be darker and the display dN* would be colored black.

N* dN*
93.52 -0.53
I* di
-0.77 0.55
r* dr*
3.09 -0.21

deltaE 0.79

xrz csPacE | cspace3p | pocu |

N*
93.94

g

-1.29

*

r

3.46

delta E

sa7 @ x [EEE v [So0il z [EEA

dN*
2.94

di*
-1.02

dr*
2.94

4.29

SPECTRO-T-3-DOCAL-Scope V1.0 (06.06.2024)

14/30



se” Sor. Let’s make sensors more individual

Instruments

Tab C SPACE 3D:

Three-side view of the taught vector in space.

The space coordinates of all taught vectors with their tolerances, and the current space coordinates position are
displayed. A three-side view in space was chosen to provide a clearer representation.

saT @ X 2 P A left double-click in one of the
Xvz | cspace CSPACE3D IDOCU I graphs causes all the circles to be
3?,133 rer e 4096~ XYZ displayed in grey, only the circle with
asgq——++ 1+ L 1 | the detected vector is displayed in
200 al color.
15.0- A single left click returns to the
10.0- 2560~ | standard view.
i 2048~ o
0.0- A left double-click in the XYZ graph
e 20 starts an automatic zoom function.
-10.0- 1024~ — T A single left click closes this zoom
e = function again.
2041 T o . .
416 00 100 200 300370 b =5 The graph with the color chart in the
i o background can be zoomed in and
: i*IN* ’ eIN* out.
90.0- 90.0-
80.0- 80.0-
700~ 70.0-
60.0- 60.0-
50.0- -1 ! 50.0-
40.0- 40.0-
34.0-, 1 1 1 340, 1 1 1 1
226 0.0 200 480 314200 00 200 392
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Tab DOCU:
If the DOCU tab is selected and the recording of data via CAPTURE DATA FRAME is activated, the deltas are

always calculated from the currently applied space coordinates and the learning vector in line 0 in the teach value
table and shown in the individual displays.

If the deltas exceed the taught tolerance, then the corresponding graphs are highlighted in orange.

With the grey arrow keys to the left of the graphs you can scale the Y-axis of the graph.
Use the RESET button to set the graph to 0.

Use the green arrow keys in the upper left corner to drag and drop this view over the entire panel.

xvz| cseace | cspaceap Docu | SAT @ X
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* These numerical value display shows the space coordinates that are calculated from X, Y, Z.
Calculation is performed as described in CTRL SPACE.

r*

1219
N*

delimi® These numeric value display shows the deviations of the individual space coordinates of the current
surface to the "hit" (V-No:) in the TEACH TABLE.

The values are calculated on the PC user interface and not in the sensor and are only shown in these

delta 1* displays.

-0.57

delta N*

delta E delta E:
This display shows the space distance from a vector hit.

Calculation is performed as described in CTRL SPACE.

In FIRST HIT evaluation mode delta E is equal to the distance from a vector hit. If there was no
vector hit, delta E is calculated in relation to the last valid vector in the vector table (depending on
MAXVEC-No.)

In BEST HIT evaluation mode delta E also is equal to the distance from a vector hit. However, if
there was no vector hit, delta E has the value -1.00.

This also applies if the current intensity (X+Y+2)/3 falls below the INTLIM parameter.

V-Mao: V-No.:
This numerical value output field shows the currently detected vector number according to the entry
“ in the TEACH TABLE. The currently detected vector number is sent to the digital outputs as a
corresponding bit pattern.
A value of 255 means that none of the taught vectors was detected.
A double-click on the display will open a larger display window.

GRP GRP:
The currently detected group GRP and not V-No: is applied at the digital outputs as the corresponding
0| bit pattern.

A value of 255 means that none of the vectors or groups that have been learned has been detected.

IND INO:
_ This LED display visualises the status of input INO.
Q If 0 V is applied at the input, the LED is black.

If 24 V is applied at the input, the LED is green.
This display only is visible if the input is used.

TEMP TEMP:
This display shows the temperature in the sensor housing.

The display does NOT show degrees Celsius or Fahrenheit.

Please note: The above-mentioned output fields are only updated when data transfer between PC
and sensor is active (GO button pressed).
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The sensors are factory calibrated. If the CALIB parameter is set to FCAL (Factory CALibration), the sensor

operates with this factory calibration.

As an alternative the user can himself calibrate the sensor to different surfaces (User CALibration).

If CALIB=UCAL is selected, the sensor operates with the calibration made by the user.

A click on CALIB will open the following window:

coNnEeT | pama | Paraz | TEacH caue | pocu | CALIBREF | cALIBDATA | SENSOR DATA W Scrallall | cLOSE
REFERENCE SETVALUE ACTUAL XYZ VALUE OF REF RAW X
START CALIBRATION ASSISTANT " . p s e S s

0.0000 0.0000 0.0000 0 0 0 Y

TEEmEEaE CALCULATED XYZ OF REF Xn ¥ Zn 497

CONTROL SPACE OF REF SETVALUE NP u v Z Rt BRI R A2
0.0000 0.0000 0.0000 4096 4096 4096 553

SETVALUE TABLE

CTRLSPACE [ Nirr ROWS

GET CF

M= RAM | SEND | Go |

I EE

- AE | 138 ||| S108 |

With START CALIBRATION ASSISTANT you can start an assistant that guides you through the calibration.

The calibration can optionally be done with NIR plates whose N*i*r* values are available in a file. During the
calibration you will be asked to load this file. Then a NIR plate is placed in front of the sensor. The corresponding
N*i*r* values are then loaded from the file by entering the corresponding serial number.

There are 3 preconditions

1. You need one reference plate. This is available from the supplier of the sensor.
2. You need different NIR plates. These are available from the supplier of the sensor.

3. You need a file (.ini file) in which the N*i*r* values for the various NIR plates are stored. This file is also
available from the supplier (via download - NIR plate Data Files).

Another method is to enter the N*i*r* values manually. In this case you also need a reference surface and different
surfaces from which the N*i*r* values are known.

ATTENTION! It may happen that the Xn, Yn, Zn values cannot be determined due to an unsuitable choice of
reference surface. In this case, try another reference surface or one of the recommended NIR plates.

If the calibration values are saved to a file after successful calibration, they can be loaded as a calibration template
for the next calibration, expanded, or sent directly to the sensor.

Upon pressing GET CF, the calibration factors that have been determined are displayed in the tab
SENSOR DATA.

The individual tables, displays and display boxes for calculating the calibration factors are updated automatically
during the calibration process. They cannot be changed and need not be paid any further attention.
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2.6 Tab DOCU

Clicking DOCU opens a view in which, after pressing CAPTURE DATA FRAME, a recording of the space
coordinates starts depending on the setting in CAPTURE DATA MODE.

If CAPTURE DATA MODE = MANUAL, a single frame is picked and displayed.

In case of CAPTURE DATA MODE = PERIOD, space coordinates are sampled via a PERIOD LENGTH [s] long
time, summed up and then averaged and displayed.

With CAPTURE DATA MODE = WHILE INO IS HIGH, space coordinates frames are recorded and summed up as
long as the input INO is set. After INO drops, the average values are formed and displayed.

ATTENTION! This mode only operates if one of the trigger modes is activated in the sensor.

The delta values of the individual space coordinates are calculated from the recorded space coordinates and the
teach vector in line 0 in the teach table and displayed in the individual displays.
If the deltas leave the taught tolerance, the corresponding graphs are highlighted in red.

| : SPECTRO T3 DOCAL Scope V1.0

SPECTRO T 3 DOCAL Scope V1.0
connect | pamat | Paraz | TEacH | caus Docu | =z | csPace | cspaceap ooy | SAT @ X | o BB R o |
N*
‘ SELECT RECORD FILE ' Iﬂ 5.00-
[r0 T 3 DOCAL Test Files fiir KalibrierassistentRecord File.dat | | [N 2 250
CAPTURE DATA MODE | PERIOD ~| L 000 | P
- i
PERIOD LENGTH[s] | 200 FRAMES o ¥ s
CAPTURE DATA FRAME e 5.00-
=
[® ADD PRINTOUT LINE1 TO RECORD FILE (COMMENT)
[Tar 250-
[ 000 T
PRINTOUT LINET (Max 20 characters) o d*  000-
|MY COMMENT ¥
0.00 gy
PRINTOUT LINE2 (Max 20 characters) delta E
|04-29-2024 15:48 1.00 5.00-
5.00-
‘ FILL LINEZ WITH DATE '
TEMP 250-
‘ PRINT DOCUMENTATION DATA ' | o0 | +
vNe & 000
‘ VIEW RECORD FILE ' Ve
-5.00-
= Ram | SEND ' | GO '
[~ EE |
COMMUNICATION PORT 3 [sPECTROT3VIO  23mpr2024
e | SEL I SI0C ] !

With the button SELECT RECORD FILE you select a file in which the X, Y, Z values, the space coordinates, the
respective delta values as well as the hit (V-No:) and the sensor temperature can be stored.
If the checkbox ADD PRINTOUT LIN1 TO RECORDER FILE (COMMENT) is selected, additionally the content of

PRINTOUT LINEL1 is stored in the file.

The file is saved after pressing CAPTURE DATA FRAME.

It should be noted that the file is only regenerated after pressing SELECT RECORD FILE.

In any other case, the data is simply appended to the file displayed in the file path.

Even if the software has been restarted.

Pressing PRINT DOCUMENTATION DATA will output the current space coordinates, their delta values and the two
text lines PRINTOUT LINE1 and PRINTOUT LINE2 to a printer. The button FILL LINE2 WITH DATE is used to
enter the current date and time into PRINTOUT LINE2.

The data can also be output to a label printer. Please note that the labels must be at least 50mm in width and 30mm
in heigth.
If the labels are not output correctly, this can be optimized in the settings of the respective printer(printer-dependent).
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After pressing VIEW RECORD FILE, a window is opened in which you can display the data from a recorded data
file by pressing LOAD RECORD DATA FILE.

The data saved in the file are shown in the displays and in the graphs.

From the entire file only a section of 100 values is shown in the graph.

However, you can scroll through the entire file using the BEGIN AT POS slider.

The yellow TIME WINDOW displays show the time window that the graphs are currently visualizing.

The cursor can be used to move to individual points, the value of which is shown in the displays to the right.
Moreover, the TIME AT CURSOR display shows when this point was recorded.

Press <<< to return to the main window.

| LOAD RECORD DATA FILE I |p:\DD Software\00 Farbkontrolle und Farbmessung\SPECTRO T 3 DOCALVSPECTRO T X <
TIME WINDOW FROM | 04-28-2024 | 15:53.08 TO | 04-29-2024 15:54:16 TIME AT CURSOR 04-29-2024 15:53:42
DELTACTRL SPACE l DELTAE ]
0.82-
0.50-
dN*
0.00- -0.60
-0.60-7 i i i 0 i i 1 1 '
] 10 20 30 40 50 60 70 80 80 100
0.54-
0.40-
020- G
-0
- e N o b
021+ i i i i i i 1 1 i
1] 10 20 30 40 50 60 70 20 a0 100
0.33-
0. ZS‘W\W ar
0.20-
0.15- 0.33
0.10-
0.06- 1 1 1 1 i 1 I 1 I |
0 10 20 30 40 50 60 70 80 a0 100
BEGIN
4 I——————————————————— 0
P ———
o 10 20 30 40 50 60 7O 80 90 100 110 120 130 140 150 160 170 180 190 200 210 224
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3. Commissioning the label printer EOS2/300

We recommend the following label printer and accessories:

Printer

Accessories

Accessories

Company: cab Produkttechnik GmbH & Co. KG
Model: cab EOS2/300
Item No. 5978202

Adhesive roll label
Item No. 5780036
Material: TF Satin White
Width x Height: 50x30mm

Thermal transfer ribbon
Item No. 5556661

You can download drivers, documentation, additional software, etc. at the following link:
https://www.cab.de/en/marking/label-printer/eos25/?ref=nav_lang

The installation of the software for the label printer is described in this manual.

Label printer and accessories can also be purchased from our company.

We have no experience with other printers and therefore cannot provide support.
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3.1 Loading the roll adhesive label and the thermal transfer ribbon

See also Operator’s Manual EOS2 / EOS5, subitem Loading Material (> 4 on page 12).
https://www.cab.de/en/marking/label-printer/eos25/#dokumentation = Documentation - Operation Manuals

3.1.1 Loading media from roll

1. Turnring (2) at the margin stop (1) counterclockwise, so that the arrow points to the symbol 'h., and thus
release the margin stop.

2. Remove the margin stop (1) from the roll retainer (4).

3. Load label roll (3) on the roll retainer (4) in such a way that the labels can be inserted into the printhead in the
right position. The printing side of the labels must be visible from above.

4. Re-mount the margin stop (1) onto the roll retainer (4). Push the margin stop (1) to the roll (3) until the roll
touches both margin stops and a clear resistance is encountered.

5. Turnring (2) clockwise, so that the arrow (10) points to the symbol & and thus fix the margin stop (1) on the
roll retainer (4).

6. Turn lever (8) counterclockwise to open printhead.

7. Position guides (5) by turning the knob (7) so that they are several millimeters wider than the material.
8. Position material below the roller (6) and guide it through the print unit.

Attention! Guide material through the print unit below the label sensor (9).

9. Move guides (5) closely to the edges of the material without clamping the material.

10. Adjust label sensor (see next page)

11. Press printhead retainer down and turn lever (8) clockwise to lock the printhead.
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Adjusting the label sensor

Note!
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When the printer is delivered the label sensor is positioned in the middle of the paper feed.
Thus, the label sensor must only be adjusted if materials with the following characteristics are used:

» Material with reflex or cut-out marks, which are not in the middle.
* Multi-strip material with an even number of strips.

* Material with irregularly shaped labels.

If the labels recommended by us are used, an adjustment is not necessary.

1

o

\

!

The sensor position (3) is marked with a yellow LED in the sensor retainer.

1. Open the printhead.

2. Bring knob (3) by pressing it into the setting position (3b).

2

.

3. Position the sensor holder (1) by turning the knob (3) so that the sensor (2) can detect the front edge of the

label in the direction of paper flow or the reflex or cut-out mark.

4. Bring knob (3) by pressing it into the basic position (3a).
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3.1.2 Loading transfer ribbon

1. Clean the printhead before loading the transfer ribbon (see Operator's Manual EOS2, > 6.3 on page 18).
2. Open the printhead.
3. Set guide (1) on the ribbon supply hub to the correct transfer ribbon width (Figure left):

» Hold the hub and unlock the guide (1) by turning it in direction A..

« Slide the guide (1) in direction B and adjust the guide to the ribbon width using the scale.

» Hold the hub and lock the guide (1) by turning it in direction C.

4. Slide transfer ribbon roll (5) onto the ribbon supply hub (3) until it reaches the guide (1) so that the color
coating of the ribbon faces downward when being unwound.

Note!

To rewind the ribbon aribbon core (4) is needed that must be at least equal in width to the
supply ribbon. When changing the transfer ribbon use the empty supply ribbon core for
winding the next ribbon.

5. Adjust the position of the guide on the take-up hub to the width of the ribbon core (4) and push ribbon core on
the take-up hub (2).

6. Guide the transfer ribbon though the printing unit as shown in Figure below.

ATTENTION!
Guide transfer ribbon over the label sensor (6).

7. Secure starting end of transfer ribbon to the transfer ribbon core (4) with adhesive tape. Regard
counterclockwise rotation direction of the transfer ribbon take-up hub here.

8. Turn transfer ribbon take-up hub (2) counterclockwise to smooth out the feed path of the transfer ribbon.

9. Close the printhead.
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3.2 Installing the printer driver for Windows via USB cable

The following describes how to install the driver for the EOS2 label printer under Windows via the USB interface.
See also PDF file ,Configuration manual cab Label Printers* under the following link:

https://www.cab.de/en/marking/label-printer/eos25/#dokumentation

1. Make sure that the label printer is switched off.
2. Exit all running programs

3. Connect the printer to the power supply and connect the A-B cable to your computer.
ATTENTION!
Do not yet switch on the printer!

4. First download the printer driver "cab Windows Driver" to the hard disk of your PC.
You can find the driver on the cab homepage under the following link:

https://www.cab.de/en/marking/label-printer/eos25/#software
- Driver = cab Windows Driver = Save file

The driver is then either in the download folder or in the path you may have selected.
Unzip the "cab Windows Driver.zip" file.
5. Now turn on the printer. The Windows installation wizard is started automatically.

6. Start the application ,Prninst“ and follow the instructions on the screen. After successful installation, an icon
for the label printer appears in the Windows system folder "Printers".

cab_Windows_Driver

e B X =

¥ = Verwalten

Start Freigeben Ansicht Anwendungstools

oh Ausschneiden

L'J J W Pfad kopieren

T’J Neues Element ~

ﬂ [ Offnen ~  HH Alles a

1 | Einfacher Zugriff = Bearbeiten Nichts ¢
An Schnellzugriff Kopieren Einfigen . . Verschieben Kopieren Ldschen Umbenennen  Neuer Eigenschaften
anheften e} Verknpfu e nfe = nach ™ nach ~ e Ordner e L= Verlauf E’] Auswal
Zwischenablage Organisieren Neu Offnen Ausw
T > Dieser PC » Data (D) » Mist > cab_Windows_Driver
m Videos ~ Name Anderungsdatum Typ
& Lokaler Datentréger (C:) Common 17.12.2021 09:49 Dateiordner
~- Data () Win32 17.122021 09:49 Dateiordner
Backup von NAS Win64 17.12.2021 09:49 Dateiordner
DistKidLabViewWork =4 Cab 17.12.2021 09:49 Sicherheitskatalog
Mist | CABOEM 17.12.2021 09:49 Setup-Informationen
cab Windows Driver @ LIESMICH 17.12.2021 09:49 Microsoft Edge PDF ...
@ LISEZMOI 17.12.2021 09:49 Microsoft Edge PDF ...
Common -
. <& Prninst 17.12.2021 09:49 Anwendung
Win32
= pmlist 17.12.2021 09:49 Textdokument
Win64
" @ README 17.12.2021 09:49 Microsoft Edge PDF ...

i cab_Windows_Driver
WorkF8322 V8 3
WorkF8322 Vi1 1

@ SC_CancelBidirectionalSupport
@ StatMon
@ TC_CancelBidirectionalSupport

17.12.2021 09:49
17.12.2021 09:49
17.12.2021 09:49

Microsoft Edge PDF ...
Anwendung

Microsoft Edge PDF ...
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Confirm with "Next".

Druckerinstallations-Assistent

Dieser Assistent hilft Ihnen dabei, Druckertreiber zu
installieren, zu aktualisieren oder zu entfernen

Version 5.4.12
Copyright (C) 2000-2018 Euro Plus d.0.0
Alle Rechte vorbehalten

Select - Install printer driver.

Druckerinstallations-Assistent ‘

Installationsoptionen
Bitte wahlen Sie eine der Optionen zum Installieren oder Entfernen von Treibern

allieren

—> Druckertreiber ins

nstallierten Druckertreiber.

Verlassen < Zurick

Select - USB interface.

The USB interface may have to be briefly disconnected and then reconnected.

Druckerinstallations-Assistent ‘

Schnittstelle auswahlen
Schnittstelle auswahlen, mit der der Drucker verbunden ist &

—> Lokale Schnittstelle

nstallation an serieller (COM) oder paralleler (LPT) Schnittstelle

k

«schnittstelle
on per Ethernet (LAN) od

- N

ns

—> USB-Schnittstelle

lay-Gerat.

Andere Schnittstellen oder manuelle Installation an beliebiger Schnittstelle

Verlassen < Zuriick Weiter >
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If the printer was recognized, you can still make printer settings here.

However, this is normally not necessary.
Press - Install.

Druckerinstallations-Assistent ‘

Druckereinstellungen
Bitte wahlen Sie vor der Installation Drucker-Optionen aus.

Druckername: CAB E0S2/300|

Treiberversion

Portname USB001

Wahlen Sie die Sprache: | Deutsch v

[[] Als Windows Standarddrucker verwenden

Verlassen < Zurlick Installieren

Druckerinstallations-Assistent ‘

Geratetreiber wird installiert
Druckerinstallations-Assistent installiert den Gerétetreiber.

Geratetreiber wird installiert.
CAB EOS2/300

If the installation was successful, the following window appears.
Now press > Exit.

Druckerinstallations-Assistent ‘

Zusammenfassung
Operation abgeschlossen. Bitte lesen Sie die folgende Zusammenfassung.

Installierte Drucker:

Installation von CAB E0S2/300 (ver. 5.3.3.7326) an Schnittstelle USB001
erfolgreich

D Anderen Drucker installieren

se” Sor. Let’s make sensors more individual
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3.3  Setting the printer properties

After the printer has been installed, it is displayed in the Windows system folder "Printers".

Einstellungen

(Y Startseite

Einstellung suchen

Gerdte

E@ Bluetooth- & andere Gerite
lﬁl Drucker & Scanner
O Maus

B3 Touchpad

Eingabe

P Stift & Windows Ink

Press - Manage and then - Printer settings.

Drucker & Scanner

Drucker & Scanner hinzufligen

. Drucker oder Scanner hinzufiigen

Drucker & Scanner

Brother MFC-9120CN [001ba9c6bd36]
Treiber nicht verfligbar

Ig] CAB EOS2/300

Warteschlange 6ffnen Verwalten

M (Cannn M@GE7NN cariec Printer

For = Size, set 50.00 for Width and 30.00 for Height.

This is the label size.
Confirm with > Apply and - OK.

Geréat entfernen

& Einstellungen %4 Druckeinstellungen fiir CAB EOS2/300 X
Drucker Speicher Barcode Schriften Befehlsschrift International
Kundenspezifische Befehle Import/Export Einstellungen Uber
ﬁ C A B E O S 2/ 3 OO Optionen Erweiterte Einstellungen Grauabstufung Vorlagen
Einstellungen
Kopien: 1
Gerat verwalten Geschwindigkeit: 100 ~ | mmis
Temperatur: 0 A
Druckerstatus:  Leerlauf Vorlagen: [Benutzerdefiniert =l
" Papierformat
Druckerwarteschlange &ffnen - em & Fiocriormat
@ mm ) (" Querformat
. i .
Testseite drucken Czon 00 L= [~ drehen 180
Grofe
Problembehandlung ausfuhren Breite: 50,00
Hohe: 30,00
Druckerei ge nschaften Nichtdruckbarer Bereich
Links: 0,00 Oben: 0,00
Druckeinstellungen —— o - 000
Hardwareeigenschaften
Abbrechen | Ubernehmen Hilfe:
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Now start the SPECTRO-T-3-DOCAL-Scope and establish the connection to the sensor.
In the DOCU tab, some data records can now be recorded.
The PRINTOUT LINE fields can also be written.

CONMNECT I PARAT | PARA2Z I TEACH | cALB  DOCU

| SELECT RECORD FILE ‘

|m T 3 DOCAL Test Files fiir KalibrierassistentiRecord File.dat

CAPTURE DATA MODE | PERIOD v|

PERIOD LENGTH [s] 0.50

[@ ADD PRINTOUT LINE1 TO RECORD FILE (COMMENT)

PRINTOUT LINET (Max 20 characters)
|MY COMMENT

PRINTOUT LINE2 (Max 20 characters)
|04-29-2024 15:48

| FILL LINE2 WITH DATE ‘

| PRINT DOCUMENTATION DATA '

| VIEW RECORD FILE '

= Ram |

SEND ' | GO ‘

W EE

I~ FLE | GET ' |

s @ x I v Nsied - B

STOP .

ICOMMUNICA'I'IONPORT I 3

SPECTROT3V10

23/Apri2024

Then press > PRINT DOCUMENTATION DATA.
Select the label printer "CAB EOS2/300" and confirm with OK.
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Sensor

Let's make sensors more individual

Instruments

A successful printout looks like this, for example:

Material: Green granulate
PartNo. 12345

L*=60.46 dL*=-0.15
a'=-2237 da'=043
b*=44.08 db*=0.09

Material: Green granulate
PartNo. 12345

L*=60.46 dL*=-0.15
a*=-22.37 da*=0.43
4408 db*=0.09

A'k\\\\\\\\\\\k\\\\
& SRR

SPECTRO-T-3-DOCAL-Scope V1.0 (06.06.2024)

30/30



