I/—I— INDUSTRIAL
Al ] |anaLYTICS

DOCO0893 KeitSpec Software
User Manual T Version 5.2.1

www.keit.co.uk
support@keit.co.uk

DOCO0893

www.keit.co.uk 28 March 2025, 11:17




Page 2

$5.2) IRmadillo

Table of Contents

I €11 1] o IS = U5 =T o SRR 4
O o o (=T U 1S3 (=P 4
1.2.  The Spectrometer tab: @n OVEIVIEW ...........cuuviiiiiieeiiiiiiiiiie e e e e e e eeaaa s 4
1.3. Collecting spectra in @& CONtINUOUS PrOCESS .........uuuuuummmmmnnnnnnnnininiiininnninninnnennenennnnnee 6
1.4. Loading a univariate MOUel ..............uuuummmiiiiiiiii e 10
1.5. Loading a chemometric MOdel ................uuuummiiimiiiiiiiiii e 12
I G T 11 (=4 o o PP 15
A (o To] 11010 o F- | - U 17
1.8. Connecting to control system (DCS Or PLC) ......ooooiiiiiiiiiiie e, 19

1.8.1. MOADUS RTU SIAVE......ceiiiiiiii e e e e e 19
1.8.2. MOADUS TCP SEIVET ...ttt e e e e e e e eeaeens 21
1.8.3. L@ 1O U N Y= Y 22
1.8.4. AULOSAVE 10 FOIAEN ..., 23
1.9, Manual SAMPIING.... ..o 25

2. The SPeCtroMEter tah ......cccooi i 29

3. Continuous Collection: The Configure Acquisition tab.............ccooooeei 32
3.1.  Configure ChEMOMELIICS .....ceeiiiiiiiiiiiiiiii e 33
3.2.  Chemometric MOAEl TYPES ..uuuiiii e 38
3.3.  Notes on Building and Exporting Models..............ciiiiiiiiiiiiiiiii e, 38
3.4. Interpreting Confidence MOAEIS .........covviiiiiiiiii e 39

4. The Project Data Viewer tab ... 40
4.1. Changing and Exporting the Background SCan..................uueueummimiemiiiiiiiiiiiiiiiiin. 43

5. Data Communication i Modbus RTU SIaVEe ........cccooiiiiiiiiieeeeeeeeee e 45
5.1. Enabling the Modbus RTU Slave tab ..., 45
5.2, Modbus RTU SIaVE taD......cooiiiiiiiiiiieeeeeeee e 46

6. Data Communication i ModbUS TCP SEIVEI.......cciiiiiiiiiiiiiiae e 47
6.1. Enabling the Modbus TCP Servertab........cccccccoviiiiiiiiiiiiiiiie 47
6.2.  MOADUS TCP SEIVEN taD.......uuuiii e a e e e e 47

7. Data Communication T OPC-UA ... ... e e 49
7.1. Enabling the OPC-UA 1A .......iiii e 49
7.2. The OPC-UAtaD.....cco i 50

8. Data Communication i Autosave to FOlder..........cooo oo 51
8.1. Enabling the Autosave to Folder tab ............cccccviiiiiiii 51
8.2.  The Autosave t0 FOIder tab..........cociiiiiiiiiie e 52

9. Manual Sampling: The Sample Acquisition tab ...............cvieiiiiiiiiiiic e, 53

10. B I (0181 o] 1= To o) 1 1T U 56

DOC0893 KeitSpec Software User Manual (28 March 2025 11:17)
www.keit.co.uk Back to Table of Contents



Page 3

$5.2) IRmadillo

10.1. Controller adminiStrator QUIJANCE .............uuuuuuummeiiiiiiiiiiiiiiiiiiiieiienieeeeneeneeeenennes 56
10.2. ComMMON ChEMOMELIICS EITOIS ..uutuuiiiieeeee et e e e e e et e e e e e e e e e et e e e e e e eeeeeennns 58
11. OFfliNE VIBWET ..o 60
11.1. Offline viewer: Continuous data COIlECLION..............uuuuuuiiiiiiiiiiiiiiiiiiees 61
11.2. Offline viewer: Manually collected SamPpleS.........ccoovveiiiiiiiiieeiieecee e, 62
12. LOG VIBWET .. 63

DOC0893 KeitSpec Software User Manual (28 March 2025 11:17)
www.keit.co.uk Back to Table of Contents



0 Page 4
@ IRmadillo

1. GETTING STARTED

1.1. Pre-requisites
It is assumed the instrument is correctly set up according to the relevant User Manual.

The controller operates on Windows 10 10T Enterprise LTSC. To ensure stability, it does not
install Windows updates automatically. Keit recommends running Windows updates before
setting up the IRmadillo.

KeitSpec should only be run in the Spectrometer User account. The IRmadillo can connect to
only one instance of KeitSpec. If KeitSpec is opened in another user account, it will not connect
to the spectrometer.

1.2. The Spectrometer tab: an overview

When the controller powers on, KeitSpec automatically loads with the Spectrometer tab open.
It will connect to the IRmadillo and open the last used project file. The IRmadillo comes with a
factory background scan that loads automatically.

Before you start taking spectral measurements, it is important to ensure that the spectrometer
is connected, is stable and is purged. Look for the following indicators:

@ Simulated Sample (KEIT-5331 Hardware Test KeitProject) - o b3
[ T E— 521208
- =
E —— | Cleaning Spectrometer Configure Project Data @ KEIT
. — Mode(FﬂW Acauisition S \ \/J spectrometers
Time to Collect Background e tAcdia ] () simulated
Background Frame Time (s) | Standby Mode
Scan 05 < min, S— (Emitter OFF) Spectrometer OK
No Errors or Warnings a
1.6E+3-4 -0.1 p
1.4E+3-] M rRayspfcthum [\
12603 4 peckground
i Absorbance % »
1643 I3
z ‘ g
£ o AAAS A s e AN A, _\/ -0 g
2 H
E o 2
400 b
o
0-7 T v T 0 P T T T T T T T 7 7 P =01
4000 3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 848 i
Wavenumber (cm™)
231
Spectrometer Health Current
231+
5 Dip-ProbeTemp (*C) 2573
g 31 1 Detector Temp (") 2500
< 23] Detector - SetPoint (*C) 000
£ 3 Sagnac Temp (*C) 28.00
g o Sagnac - SetPoint (*C) 0.00
z CPU Usage (%) 3
231- Working Memory (M8) 354
Free Drive Space (%) 69
231 i i i i i i i i i i i
07:14AM  O7:30AM  O745AM  0200AM  0815AM  08:30AM  0845AM  0%00AM  0%15AM  09:30AM  0%:45AM 10:01 AM
Collecting Scan Average 2 Scans

Figure 1: The Spectrometer tab

1. Spectrometer Status indicators

The following indicators may be shown:
@ Green tick: IRmadillo is connected and is thermally stable.

8 Red thermometer icon: IRmadillo is connected but is not yet thermally stable.
Wait for the IRmadillo to stabilise before taking any measurements.
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® Red cross: IRmadillo an error. Refer to the troubleshooting section of the
IRmadillo User Manual.

‘) Black arrows: IRmadillo is not connected

N
B Not saving icon: IRmadillo is not autosaving data

Before collecting data, ensure that the green tick is showing, and that the status is
6Spectrometer OKO.

2. Errors and Warnings pane

Displays any errors or warnings on the IRmadillo. It should read "No Errors or Warnings."
If not, refer to the troubleshooting section of the IRmadillo User Manual.

3. Spectrum view

Displays the live spectrum from the IRmadillo, updating every ten seconds.

4. Water vapour absorbance region

Water vapor peaks appear between 1350 cmtd and 1700 cmad. Broad peaks in this region
suggest a poor air purge; check the IRmadillo User Manual. Narrow peaks elsewhere

indicate the probe's sensing ATR element needs cleaning and drying. Refer to DOC0935
for guidance.
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1.3. Collecting spectrain a continuous process

These steps guide you in creating a new continuous collection project, collecting a background
spectrum, and selecting settings. For measuring individual spectra of discrete samples, see

Section 1.9 Manual sampling.

1. Create a new continuous project by clicking the purple folder icon in the top left, then

chooseCr eat e

@ simulated Sample (KEIT-5331 Hardware TestKeitProject)

Configure

Project Data

»

vrewer

New Empty

Project >

Continuous
- 9 X

O

Manual Sample Acquisition... Frame Time (s) | Standby Mode lg S'm“"’r‘;:“eur oK
Save Copy of current Project (including data) Continuous Collection... & 10 sec (Emitter OFF) L
Open Project... No Errors or Warnings ~
1
Close Project
3
£ 8
§ 0 g
E 2
A
0= 7 g T T 7 i T i T 7 g 01
4000 3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 848 b
Wavenumber (cm™)
231
Spectrometer Health Current
231+
Dip-ProbeTemp (*C) 25.73
Sl Detector Temp (°C) 500
e 2 | Detector - SetPoint (*C) 0.00
E Sagnac Temp (*C) 28.00
& 231+ Sagnac - SetPoint (*C) 0.00
7 CPU Usage (%) &
231 Working Memory (MB) 354
Free Drive Space (%) 69
231- i i i i i i T i i i i
07:15AM  07:30 AM 07:45 AM 08:00 AM 08:15 AM 08:30 AM 08:45 AM 09:00 AM 09:15 AM 09:30 AM 09:45 AM 10:02 AM
Collecting Scan Average 2 Scans ()

Figure 2: Creating a new Empty Continuous Collection project

2. In In the window that opens, navigate to the desired location, enter a project name,

and click OK.

O New Keit Project Filename?

‘i Local Disk (C:)

4 B> ThisPC > Desktop >

Organise v New folder

I This PC o) Name =
B 3D Objects 2_12_28 Installer
[ Desktop Keit Installer 5.1.8
) Documents Remote upgrade files
. Downloads £ test_project.KeitProject
D Music
&= Pictures
B videos

Status

NEOE

Date modified

X
v o Search Desktop
A
Type Size
File folder
File folder
File folder

KEITPROJECT File 226,140 KB

File name:

A Hide Folders

Save as type: | Custom Pattern (*.KeitProject)

Figure 3: Creating a new Continuous Collection project
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3. Record a background spectrum. Keit recommends a 30-minute air scan. Ensure the
probe ATR element is clean. Adjust the scan duration using the Time to Collect

Background inputs.

@ simulated Sample (KEIT-5331 Hardware Test KeitProject)

521208

| Spectrometer Configure Project Data
e —— s Simulated
Background || Time to Collect Background Frame Time (s) | Standby Mode Q
san 30 Zimin, 105ec (Emitter OFF) Spectrometer OK
No Errors or Warnings "
1.66+3 -0.1
Y IS
1.2E+3|
1E+3-] -3
z A ¥
z m_'A', A gy A BB s o §
£ 3
£ g0l "
400-]
200+
0= T T 7 7 v T T 7 T 7 T ) 7 P 01 g
4000 3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 848
Wavenumber (cm™)
231
- Spectrometer Health Current
1]
Dip-ProbeTemp (*C) 25.73
§219 ‘ Detector Temp (C) 2500
£ 5 Detector - SetPoint (*C) 0.00
E | Sagnac Temp (*C) 28.00
é 231 Sagnac - SetPoint (*C) 0.00
CPU Usage (%) 13
231+ Working Memory (MB) 354
Free Drive Space (%) )
231- i i i i i i i i i i il
07:14 AM 07:30 AM 07:45 AM 08:00 AM 08:15 AM 08:30 AM 08:45 AM 09:00 AM 09:15 AM 09:30 AM 09:45 AM 10:01 AM
Collecting Scan Average 2 Scans (e

Figure 4: Changing background spectrum collection settings

Next, click Background Scan > Collect New Background.

o Simulated Sample (KEIT-5331 Hardware Test.KeitProject) -
| Spectrometer Configure Project Data @ KEIT
Background | Timeto Collect Background Frame Time (s) [ Standby Mode Q simulated
S 2 7 10 (Emitter OFF) Spectrometer OK
Gy Collect New Background ~ s
Load Background from other Project file No Errors or Warnings )
1.6E+3- 0.1
14318 Save Background to KeitData file ™ Ra
! Export Background to Text file
126437 | Export Background to SPC file
2 1E+3- Load Background from KeitData file 3
€ 800-){ Load Background from Autosaved History Folder ima i -0 §-
H
= 60| 3
400-]
200-|
R T T T R ) i i T i 7 i i 7 01 v
4000 3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 848
Wavenumber (cm™)
231
Spectrometer Health Current
2314
f Dip-ProbeTemp (*C) 2573
oy | Detector Temp (*C) 2500
€ 53] Detector - SetPoint (*C) 0.00
g Sagnac Temp (*C) 28.00
£ 5314 Sagnac - SetPoint (*C) 0.00
& CPU Usage (%) 34
231 Working Memory (MB) 454
Free Drive Space (%) 69
231 i P i T T i i i P P i
07:29AM  0745AM  08:00AM  08:15AM  0830AM  08:45AM  09:00AM  0%:15AM  09:30AM  09:45AM  10:00AM 10:16 AM
Collecting Scan Average 2 Scans (e

Figure 5: Recording a new background spectrum
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The Background Scan button turns green, and a progress bar at the bottom right shows
the scan's progress. Once completed, the button returns to white. Note: background
scan collection cannot be cancelled once started.

[~)

O

E —— |Cleaning Spectrometer Configure Project Data
) —— |Mode (F2) Acquisition Viewer
Time to Collect Background O simulated
Background 9 Frame Time (s) | Standby Mode
Uscan 7| 20 Zlmin, 10sec (Emitter OFF) Spectrometer. OK
B Cr) ~ No Errors or Warnings L}
1.6E+3
14E+3-
1.26+3-]
1E+3+ -3
g g
§ 800 g
£ E
2 oo 2
400-
200
4000 3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 848 v
Wavenumber (cm™)
231
Spectrometer Health Current
231+
Dip-ProbeTemp (*C) 2573
p 2 Detector Temp (") 2500
< 5y Detector - SetPoint (*C) 0.00
g Sagnac Temp (*C) 28.00
€ 23] Sagnac - SetPoint ("C) 0.00
> CPU Usage (%) %
21 Working Memory (MB) 455
Free Drive Space (%) 69
231 P P P P T T T i i T ol
07:31AM  O7:45AM  08:00AM  0815AM  08:30AM  0845AM  0900AM  0%1SAM  09:30AM  0945AM  10:00AM 10:17 AM
Collecting Background 6Scans [ )

Figure 6: Recording of a new background spectrum in progress

4. You're now ready to collect spectra. On the Configure Acquisition tab, set the Scan
Averaging Duration (default is 120 seconds).

For details on the Data Communications Methods panel, see Section 1.8.

The instrument will start recording spectra automatically once a valid background is

detected.

) X
== [ Cleaning
—1? A

Scan Averaging Duration
120
7 Scans

Zsec _| Frameod

g —
Configure Project Data

Acquisition  Viewer

Project Data .

Ve Chemometrics

()ON

Keit recommends averaging spectra for 120 seconds. The Scan Averaged
spectra can be saved in a Project File and can be published via the data
communication methods selected below. Chemometric analysis will be

perfermed on Scan Averaged spectra

Data Communication Methods

Modbus RTU stave (T oFF
Modbus TCP Server (I OFF

Background Collected At

16:49
25/03/2025

Collecting Scan Average

opc-Ua sener () oFF
Autosave to Folder (I OFF

7 Scans

Figure 7: The Configure Acquisition tab
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5. View spectrain real time on the Spectrometer tab. Interactive graphs display changes
in absorbance and spectral power over time. A table in the bottom right corner provides

the spectrometer's status.

@ simulated Sample (KEIT-5331 Hardware TestKeitProject)

| E —_— CMI::”;QRJ Spectrometer Configure Project Data @
= - = g2 Acquisition Viewer
[Fr— TR Simulated
Background Time to Collect Background Frame Time (s) | Standby Mode Q
Scan 'J 0 Jimin, P (Emitter OFF) Spectrometer OK
No Errors or Warnings "
16643
14E+3-]
12643
1E+3- 3
" g
g - g
] H
= 600- z
400-]
200-
T T T T 0 T T T 7 T 7 T 7 0 v i=-0.1
4000 3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 848 >
Wavenumber (cm™)
231 l
Spectrometer Health Current
231+
Dip-ProbeTemp (*C) 2573
iy I Detector Temp (C) 25,00
| | Detector - SetPoint (*C) 0.00
£ | . I Sagnac Temp (*C) 28.00
& o] Sagnac - SetPoint (*C) 000
5 CPU Usage (%) 3
2314 Working Memory (MB) 354
Free Drive Space (%) 9
231 P P T i i T i i i P T
07:14AM  07:30AM  O7:45AM  0B00AM  0&15AM  0830AM  0845AM  0300AM  0%15AM  09:30AM  09:45AM 10:01 AM
Collecting Scan Average 2 Scans (N

Figure 8: Viewing of incoming spectra
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1.4. Loading a univariate model

Loading a univariate model allows you to see how a spectral region evolves over time. It is
simpler and less informative than the chemometric models described in Section 1.5 but can

be useful for some applications.

1. Onthe Configure Acquisition tab, click the Configure button.

(-]
= | Cleani - 5
E —_— ing Spectrometer Configure Project Data
) —— |Mode F2) Acquisition Viewer ] spectromet
Scan Averaging Duration roject Data Chemometrics (1l Configure |
120 7 sec | Frame () on L Bl bl

7 Scans

120 seconds. The Scan Averaged
can be published via the data
Chemometric analysis will be

Keit recommends
spectra con be 2

Data Communication Methods
Modbus RTU stave (1 0FF opC-Ua Server (I OFF
Modous TP Server () OFF  Autosave to Folder (1 OFF

Background Collected At

16:49
25/03/2025

Frame 0

Collecting Scan Average 7Scans

Figure 9: Loading a chemometric model

2. A Chemometrics Editor window will open. Click the + icon on the left of the screen to
open a menu of model types and select Add New Model>> Univariate. This will open
an Edit Univariate window.

@ Chemometrics Editor O

Chemometric Models (add models and right-click or double-click to edit or delete)
| Type Name Display Filtering A

Add New Model> > Unscrambler (Prediction)
Add New Model= = Unscrambler (Classification)
Add New Model> =PLS Toolbox (Exported XML)
Add New Model=> > PLS Toolbax (Solo_Predictor)

Add New Model> > Univariate
Add New Model= > Calculation

Import Models from other Project

Delete All Models

Cutput:

Figure 10: The Chemometrics Editor
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3. In the Edit Univariate window, use the Min and Max inputs to set the wavenumber
range. Checkboxes allow you to toggle whether the Maximum, the Average and the
Minimum are reported. When you have made your selection, click OK to load the

model.

Q Edit Univariate

1000

Metrics:

Maximum
Average
Minimum

Measurement Wavenumber Range:

Min Max

1200

Cancel

Figure 11: Editing a Univariate model

4. A model of type Univariate should now be loaded into the Chemometrics Editor
window. When this model is selected, its details will be shown in the bottom panel.

Additional models can be added using the + button as before. Models can also be
deleted by right-clicking on a model and selecting Delete this Model. When you have

added all your models, click Done to close this window.

Click Done to finish.

o Chemometrics Editor

Chemometric Models (add models and right-click or double-click to edit or delete)

(]

-

Type Name ~
hﬂmm—

Stats 1000-1200

Output:

Avg 1000-1200,Max 1000-1200,Min 1000-1200

Figure 12: Applying a Univariate model
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1.5. Loading a chemometric model

Chemometric models allow you to view an interpretation of the spectra in terms of
concentrations of chemical species, or diagnostic statistics of the collected spectra, in real
time.

1. Onthe Configure Acquisition tab, click the Configure button.

@
Cleaning | spectrometer Confi jectData
el — igure Project Data
E —— MD“(HL p Acquisition Viewer \J sPectrometers
Scan Averaging Duration czf:rw“’ Chemometrics ‘ 1ls Configure ‘
= '
120 2sec | FrameO on S R
7 Scans ~
Data Communication Methods
Modbus RTU Sleveg\ OFF opc-ua sever (T OFF
Modbus TCP Server () OFF  Autosave to Folder (_) 1 OFF
Background Collected At
16:49
25/03/2025
v
Frame 0
Collecting Scan Average 75cans

Figure 13: Loading a chemometric model

2. A Chemometrics Editor window will open. Click the + icon on the left of the screen to
open a menu of model types and select the type of chemometric model to add. In this
example we will use a PLS Toolbox (Solo_Predictor) model (see Section 3.1
Configure Chemometrics for more information about available model types). Click the
model type and, when the file explorer window opens, navigate to the model you want
to load and click OK.

@ Chemometrics Editor o

Chemometric Models (add medels and right-click or double-click to edit or delete)
Type Name Display Filtering A

Add New Model> > Unscrambler (Prediction)

Add New Model> >Unscrambler (Classification)
Add New Model> >PLS Toolbox (Exported XML)

Add New Model> > Univariate k

Add New Model> > Calculation

Import Models from other Project

Delete All Models

Output: -

Figure 14: The Chemometrics Editor window
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3. A model can report several features of the spectra. In this example, the features are
the DP3+ measurement, t h e Ho?% and theiQmegiduals. Jelect the features to
report by checking or unchecking the boxes. Check that the desired outputs are listed
in the description window, then click OK when done. This will close the window.

Page 13

O PLS Toolbox (Solo_Predictor).lvclass:Edit Model Dialog.vi
Metrics
ltem Rename A
[ Hotelling's TA2
Q Residuals
A
Description
Output: A
DP3+ Hotelling's T*2,Q Residuals
Imported on 2025-03-26 10:45 (last modified 2021-09-17 18:48)
from \\keit-server\Software Development\Controlled Components\Software Testing\
Endurance Testing Models\KEIT-2373-DP3+-PLS1.mat
Linear regression model using
Partial Least Squares calculated with the SIMPLS algorithm
Developed 17-Sep-2021 18:36:51.805
Author: Jonathon.Speed @KEIT-JBYQ2Z2
X-block: KEIT-2373 Dataset for model building.xlsx 786 by 249 (Jonathon.Speed @KEIT-
IDVANTAAINIIANI T AETIE 161ANING . INIIANITIEIIAN A1EY
} oK ’ Cancel

Figure 15: Adding a Solo_Predictor model

4. Additional models can be added using the + button as before. Models can also be
deleted by right-clicking on a model and selecting Delete this Model. When you have
added all your models, click Done to close this window.

o Chemometrics Editor

Chemometric Models (add models and right-click or double-click to edit or delete)

Type
PLST

oolbox

Name Display Filtering
edictor) | PLS -- KEIT-2 LS Off

PLS -- KEIT-2373-DP3+-PL51.mat

Output:
DP3+ Hotelling's T*2,Q Residuals

Imported on 2023-03-26 10:43 (last modified 2021-09-17 18:48)

from \\keit-s

rver\Software Dy

Linear regression model usin,
Partial Least Squares calculated with the SIMPLS algerithrm
Developed 17-Sep-2021 18:36:51.805

Gustho

r lnnathnn Snaad BEEIT. IBVOIT)

P Contrelled Comp \Software T g\End e Testing Models\KEIT-2373-DP3«-PLS1.mat

=

Figure 16: Adding an additional chemometric model
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5. The outputs of the model are now displayed in the Chemometrics panel. These values
update in real time as spectra are collected.

@ simulated Sample (Example Project 2KeitProject) - o x
E —— | Cleaning Spectrometer Configure Project Data @
iy — I \J
| e =

Made (F2) Acquisition Viewer
: Project Dats : ]
Scan Av?rag\ng Duration Ve Chemometrics |]|| Configure
120 Zsec_ Frame99
a5 D on PLS Toolbox: PLS -- KEIT-2373-DP3+-PLS1.mat -
ans DP3+ = -70.765839

Hotelling's TA2 = 2324190186

Keit recommends sveraging spectra for 120 seconds. The Scan Aversged
QResiduals = 6186543457

spectra can be saved in a Project File and can be published via the data
communication methods selected below. Chemometric analysis will be
performed on Scan Averaged spectra

Data Communication Methods
Modbus RTU Siave () OFF opc-a sewver () OFF
Modbus TcP Server () ) OFF  Autosave to Folder ()1 OFF

Background Collected At

16:49
25/03/2025

v

Calculation Time: 568ms Frame 99

Collecting Scan Average 2Scans G-

Figure 17: The Chemometrics panel
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1.6. Filtering

To reduce noi se, consider applying an exponent
depending on your process dynamics and chemistry changes.

1. Open the Chemometrics Editor. This window shows all models currently loaded on
your system and includes the Display Filtering column.

G Chemometrics Editor

O
Chemometric Models (add models and right-click or double-click to edit or delete)
Type Name Display Filtering ~
PLS Toolbox (Solo_Predictor) PLS -- KEIT-2373-DP3+-PLS1.mat Off

PLS -- KEIT-2373-DP3+ -PLS1.mat

Cutput:
DP3+ Hotelling's T*2,Q Residuals

Imported on 2025-03-26 10:45 (last modified 2021-09-17 18:48)
from \\keit-server\Software Development\Controlled Components\Software Testing\Endurance Testing Models\KEIT-2373-DP3+-PLS1.mat

Linear regression model using
Partial Least Squares calculated with the SIMPLS algornithm
Developed 17-Sep-2021 18:36:51.805

Lt | b Sovaad BKEIT_ IBVO2TD i

Figure 18 Display Filtering Column

2. Double-click the model in the Display Filtering column to edit the Display Filtering
Times. This opens the Edit Display Filtering Times window:

O Edit Display Filtering Times O
Display Filtering is an Exponential Filter that is applied to both
displayed data and to the output of Data Communication Methods

Exponential Filter Times in seconds
0 ~|DP3+

0 ~ Hotelling's T2

0 ~ QResiduals

OK Cancel

Figure 19 Edit Display Filtering Times
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3. Inthe Edit Display Filtering Times window, enter the filter time constant in seconds.
The example shows 10, 15, and 20 minutes. Press OK when done.

@ Edit Display Filtering Times O
Display Filtering is an Exponential Filter that is applied to both
displayed data and to the output of Data Communication Methods
Exponential Filter Times in seconds
600 DP3+

1 900 Hotelling's T42
1200 . QResiduals

-
-
-
-
-

4. The filtering time constant will appear in the Display Filtering column. Click Done to
apply the filters.

G Chemometrics Editor o
Chemometric Models (add models and right-click or double-click to edit or delete)
Type Name Display F.Emg
PLS Toelbex (Solo_Predicter) PLS -- KEIT-2373-DP3+-PLS1.mat Off
edictor) | PLS -- KEIT-23 d !

PLS -- KEIT-2373-DP3«-PLS1.mat
Output:
DP3+,Hotelling's T*2,Q Residuals

Imported on 2025-03-27 1607 (last modified 2021-09-17 18:48)
from \\keit-server\Software Development\Controlled Components\Software Testing\Endurance Testing Models\KEIT-2373-DP3+-PLS1.mat

Linear regression model using

Partial Least Squares calculated with the SIMPLS algerithm

Developed 17-5ep-2021 18:36:51.805

Aigthar lnnsthan Saasd@EFIT- IBVOITI v

Done
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1.7. Exporting data

Data recorded by the spectrometer and processed by the models can be exported as a text
file.

1. Open the Project Data Viewer tab. The model outputs are shown in an interactive
graph (top panel), which you can explore using the buttons in the top left corner. The
spectra are displayed in the bottom panel.

(]
— S
E == |[Cleaning | spectrometer  Configure Project Data @
(U Bl — |Mode®2] T acquisition Viewer J
() 8500 & op3.
00 L] ~ 2 Hoteling's 22
.ﬁ— - [ QResiduals
6500+ i A
6000 / \/\/\\/
5500-
s000-
4500-
4000-
3500-
3000+
2000+ // N \/
e V™ \
1000+
500-
o4
00min 10m 'Seni 40m: Si;w Omi Smi 301
off
Lo} O Newest 7 a
S5 Mouse [~] Export
g 0- ol °
H °
§ -0005- .
2 Mor
-0.01
-0.015-]

4000 3300 3800 370 3600 3500 3400 3300 3200 3100 3000 2000 2800 2700 2600 2500 2400 2300 2200 2100 2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900848
Wavenumber (cm™)

Collecting Scan Average 3 Scans CEEEEEE———

Figure 20: The Project Data Viewer tab

2. You may wish to mark time points in an experiment. To do this, right click the interactive
graph in the top panel at the point you wish to mark. A menu will open allowing you to
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Set Marker Here. Clicking this will open a new window prompting you to name the

time point.

@ Simulated Sample (Example Project 2 KeitProject) = o X
T — T —
Cleaning
| i — - Configure Project Data @
i ) —— |Mode (F2) Acq Viewer J
+ | %% 4 op3+
e Hotelling's T"2
M QResiduals  [A]
7000-{
6000~
5000-|
>
s D P
3000 Time Axis »
7 Apply Display Filtering
2o [ e vy ]
Edit Marker
1000+
Export »
o4 Autoscale Y Axes
- Export Metrics to TXT File »
= m T T T T T T T T T T T T T T T T T T T T T T
35 435 60s 755 90s 1055 120s 1355 150s 1655 180s 1955 210s 2055 240s 2555 200 2855 ExportSpectratofile  » fs. 300, 4055 4205 4355 450s 465
@] teaaing ) « R:huvew Batch Start Teon .
10 minutes
(=) 30 minute:
S Newest [ B
0.014 our =
" 3 howrs AtMouse [7] gt
0,005+
g 8 hours °
H e s |
£ o 1day H
3 -0.005- 3 days More
1
ol week
-0015-
-0.02 T T T T T 7 T T T T T T T T T T 7 T T T T T T T T 7 T T T T T
4000 30 3800 3700 3600 3500 3400 3300 3200 3100 3000 200 2800 2700 2600 2500 2400 2300 2200 2100 2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900848
Wavenumber (cm™)
Average 15can

Figure 21: Adding a Marker

3. To export the data, click the Export button on the right of the screen.

L]

BA =

T —
Project Data
Viewer

O EET

8500
(E2hy

7500

*\i

WWMM

4 op3+
9 Hotelling's T2
4 QResiduals

Bmin  7Smin  90min

13min  1%0min  16Smin  180min  195min  210min  2%min  240min

Relative to Batch Start
>

WSemin  120emin

255min  2M0min  285emin W1min

Newest [~
AtMouse fiport

] m

More

400 3900 30 3700 3600 3500 00 3300 3200 3100 3000 2000 2800 2700 2600 2500 2400 2300 2200 2100 2000 1900 1800 1700 160 1500 1400 1300 1200 1100 1000 900848

Collecting Sean Average

Figure 22: Exporting data

Wavenumber (cm™)

3 Scans

4. Selecting Export Metrics to TXT File will open a second menu allowing you to export
either the model outputs currently displayed in the graph (As Viewed) or the entire
dataset (All Data). Click your preference and a window will open, allowing you to
navigate to the desired location to save your file.
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@ simulated §: & ject 2KeitProject)
E = Spectrometer Configure ject Dat @
— | Mode (F2) Vi \J

EJ 9000

8000

/\ A
000 /*\—/
N

00s 15 30 45 60 75 s 1055 120s 1355 150s 165 1805 195 210s 2255 2405 2555 2%0s 2855 300s 3155 305 M5z 360s 305 3005 4055 4205 4355 45Ds 465 430 4955 SO S5
Relative to Batch Start

o [HUGSER] Leadng ] ¢

(FJpms
Hewes [ | B
001+
as Viewed File » 723
0. -
5 008 % Export Specira to File D
£ o o~ .
.g Import Spectra LEEd
f: -0.005 Wore
001+
o5

-0.02- T T T T T T T T T T T T 3 T T T T T T T T T T T T T T T T T T
4000 3900 3800 3700 3600 3500 3400 3300 3200 3100 3000 2900 2800 2700 2600 2500 2400 2300 2200 2100 2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 848
Wavenumber (cm™)

Collecting Scan Average 15can

Figure 23: Exporting chemometric predictions

5. Similarly, selecting Export Spectra to File will open a menu to export only Spectrain
View Range, All Spectra, or only Marked Spectra.

1.8. Connecting to control system (DCS or PLC)

KeitSpec provides four methods for data to be exported in real time:

1 Modbus RTU Slave (models ASM0627-xx-X-x-O-x-x only)
T Modbus TCP Server

T OPC-UA Server

9 Autosave to Folder

These can be activated configured on the Configure Acquisition tab in the Data
Communication Methods panel. Toggling the switches from OFF to ON adds new tabs to
the main window.

1.8.1. Modbus RTU Slave

1. To enable Modbus RTU Slave, toggle the Modbus RTU Slave switch. This will create
a new tab at the top of the window.
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@ simulated Sample (Example Project 2 KeitProject)

ry — S
E — | Mode (F2) B Acquisition

Scan Averaging Duration
120 O

Project Data
Viewer

©o
,

Data Communication Methods

Modbus &1V siave @) on 0pC-a Server (I OFF
) Autosave to ‘“'ﬂ*'@ OFF

Background Collected At

16c49
25/03/2025

Collecting Scan Average

[ viewr

e
Project Data Modbus
RTU Slave

Chemometrics

PLS Toolbox PLS -- KEIT-2373-DP3+-PLS1.mat

DP3+ = -49.575676

Hatelling's TA2 = 1336050659
Q Residuals = 3961.511963

Calculation Time: 653ms.

Figure 24: Enabling Modbus RTU Slave

3 Scans.

‘ il Configure

Frame 125

Page 20

O

2. Openthe Modbus RTU Slave tab. A list of Input and Holding Registers is given on the
panel on the right-hand side, showing the various outputs and their addresses. To
enable the connection, toggle the Enable Slave switch to the ON position. The text
below will show Connected when the connection has been made.

@ simulated Sample (test_project KeitProject

Project Data
Viewer

Modbus
RTU Slave

o g

Enable Slave

€

Connected

Last Received Command

Response String

Hold Display

Description of Last Command-Response:

Collecting Scan Average

Figure 25: The Modbus RTU Slave tab

Frame Number
137

Messages Processed
0

Exceptions

0

Bytes Received
0

Input and Holding Registers (for reference; select to see info below)

Address | Type

1002 16

1004 U

1006 Float

1008 Float

1010 Float

1012 Float

1014 Float

1016 ux

1018 uie

1020 u16

102 Float

5000 Text (ASCH)
6000 Text (ASCH)
6050 Text (ASCH)
7000 Text (ASCH)
7200 Text (ASCH)
7400 Text (ASCH)
7950 Text (ASCH)
8000 Text (ASCH)
9000 Aray of Float
Q200 Arrav of Float

Item

Number of Points in Spectrum (=N)
Emitter ON Time (Days)

Probe Temperature (*C)

Detector Temperature (*C)
Sagnac Temperature (*C)
Internal Humidity (Relative %)
Spectral Power

Frame Number

Number of Self-Diagnostic Errors
Number of Self-Diagnostic Warnings
Days Connected

Model Names (JSON)
Spectrometer ID

Spectrometer Info (JSON)
Self-Diagnostic Errors JSON)
Seif-Diagnostic Warnings (JSON)
All Temperatures (JSON)
Timestamp (1508601)

Metric Names (JSON)

Metrics (xM)

Metric Lincerainties (xM)

Register (selected above)
Number of Metrics (=M)

Start=1000, Length=1, U16

3

4 5cans

D Show in Hex

3. For further details on connecting via Modbus RTU, refer to DOC0871 Commissioning
Guide - data communication - Modbus RTU.

DOC0893 KeitSpec Software User Manual (28 March 2025 11:17)
Back to Table of Contents

www.keit.co.uk



@lnmadiuo“

1.8.2. Modbus TCP Server
1. To enable Modbus TCP Server, toggle the Modbus TCP Server switch. This will

create a new tab at the top of the window.

@ Simulated Sample (Example Project 2.KeitProject)

ol —— |Cleaning | spectrometer Configure
E — 7"“"(‘2’ R Acquisition

Scan Averaging Duration Project Data
Viewer

120 sec | Frame145
* ol [ @&
12Scans

Keit recommey

Data Communication Methods

Modbus RTU Slave OFF OPC-UA Servtro\ OFF

Modbus Tcp server @) on | Autesave to rotder (T ofe

Background Collected At

16:49
25/03/2025

Collecting Scan Average

55
Project Data Modbus
Viewer TCP Server

Chemometrics

PLS Toolbox: PLS -~ KEIT-2373-DP3+-PLS1.mat
DP3+ = -49.575676
Hotelling's T*2 = 1336.050659
QResiduals = 3961511963

Calculation Time: 653ms

Figure 26: Enabling Modbus TCP Server
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12 Scans
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2. Open the Modbus TCP Server tab. A list of Input and Holding Registers is given on
the panel on the right-hand side, showing the various outputs and their addresses. To
enable the connection, toggle the Enable Server switch to the ON position. The text
below will show Connected when the connection has been made.

@ simulated Sample (test_projectKeitProject)
E — | Cleaning Spectrometer Configure Project Data Modbus
il = |Mode (F2) Acquisition Viewer TCP Server
Input and Holding Registers (for reference; select to see info below)
Enable Server| Address | Type tem ~
& 700 16
- 1002 Ul Number of Points in Spectrum (=N)
e Connected 1004 U Emitter ON Time (Days)
1006 Float Probe Temperature (*C)
r— 1008 Float Detector Temperature (*C)
Ethemet adapter Ethemet 2 Media disconnected A 910 Flost Sgnac Tempuntine I):
" Ethemet adapter Ethernet Media disconnected 12 Fost Intemal Humidity (Relative %)
Ethemet adapter Etheret 3 192.16822.179 i Flodt Spectial Powst
= = === = 2. 1016 U2 Frame Number
Client Connections Frame Number 1018 U6 Number of Self-Diagnostic Errors
Al s 1020 [ Number of Self-Diagnostic Warnings
1022 Float Days Connected
Messages Processed 5000 Text (ASCIl)  Model Names (JSON)
o b 5000 Text (ASCI) | Spectrometer ID
6050 Text (ASCI) | Spectrometer Info USON)
& cisad i ) 7000 Text (ASCI) | Self-Diagnostic Errors (SON)
| JESCIpRion GG a%t Lommanc-sesponta 7200 Text (ASCll) | Self-Diagnostic Warnings (JSON)
7400 Text (ASCII) All Temperatures (JSON)
z 7950 Text (ASCI) | Timestamp (1508601)
g 8000 Text (ASCI) | Metric Names (JSON)
] %000 Armay of Float | Metrics (xM)
< 9200 Arrav of Float _ Metic M) v
Register (selected above) () Show in Hex
Number of Metrics (=M) a
Start=1000, Length=1, U16
3
Scan A 13 Scans
verage

Figure 27: The Modbus TCP Server tab

3. For further details on connecting via Modbus TCP, refer to DOC0817 IRmadillo
Commissioning Guide 1 data communication i Modbus TCP/IP.

1.8.3. OPC-UA Server

1. To enable OPC-UA Server, toggle the OPC-UA Server switch. This will create a new
tab at the top of the window.

@ Simulated Sample (Example Project 2KeitProject) - a x
—— |Cleaning | spectrometer Confi i :
rl — gure Project Data OPC-UA
E == (Mode(F2)| T Acquisition Viewer Server \J

! 3 Project Data i
n Averagin ration )
Sca‘20 e_a:;.] gFE::ea‘;o Viewar Chemometrics ‘I|. Configure
- () on PLS Toolbox: PLS -- KEIT-2373-DP3+-PLS|.mat ~
DP3+ = -T3.304413

Hotelling's T2 = 2622.451416
QResiduals = 6012.895996

Data Communication Methods

Modbus RTU S\aveg\ OFF OPC-UA Server o OoN
Modbus TCP Server () OFF  Autosave to Folder (_) ) OFF

Background Collected At
16:49
25/03/2025

Calculation Time: 1.235 Frame 158

Collecting Scan Average 35cans

Figure 28: Enabling OPC-UA Server
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2. Open the OPC-UA Server tab. To enable the connection, toggle the Enable OPC-UA

Server switch to the ON position. The text below will show Connected when the
connection has been made.

@ Simulated Sample (Keit-2602.KeitProject)

- e —

E = |Cleaning Spectrometer Configure Project Data OPC-UA

Kl — [Moder2 _ Acquisition Viewer Server

Enable OPC-UA Server
) oN

Connected

OPC Server: opc.tepy//KEIT-LAP-004:4840

Frame Number Last Command

0
Network Adapters
Ethernet adapter Ethemet 3 "Media disconnected ~
Ethernet adapter Ethernet Media disconnected

Ethernet adapter Ethernet 2 192.168.22.163

Security and Certificates:

To use a security policy other than "None”, the Client's certificate (.der file) must be copied manually into this directory:
C:\Program i\ \ it Trusted Clients

The cestificate of this OPC-UA Server (which must be copied to the client) is:
C:\Program \Nati 3 \ \Keit Server Certificate.der

For one of Keit's own client programs, the client certificate is:
i ] \ Keit Client Certificate.der

\Prog
and Server certificates need to be copied to:
Ci\Prog \ P Trusted Servers

Collecting Scan Average 1Scan CE—

Figure 29: The OPC-UA Server tab

3. For further details on connecting via OPC-UA Server, refer to DOC0828 IRmadillo
Commissioning Guide 1 data communication i OPC-UA.

1.8.4. Autosave to Folder

1. To enable autosaving to folder, toggle the Autosave to Folder switch. This will create
a new tab at the top of the window.
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@ simulated Sample (Example Project 2KeitProject)

=
bl — Spectrometer Configure Autosave
i | Mode (2) | NG Acquisition To Folder

Project Data

Scan Averaging Duration i Chemometrics
120 7 sec | Frame158
0 N PLS Toolbox: PLS -- KEIT-2373-DP3+-PLST.mat
DP3+ = -73.304413
rages Hotelling's T*2 = 2622.451416

QResiduals = 6012.895996

Data Communication Methods

Modbus RTU stave (T oFF
Modbus TP server (I oFF

Background Collected At
16:49
25/03/2025

Calculation Time: 1.235

Collecting Scan Average

Figure 30: Enabling Autosave to Folder

‘Il. Configure

~

Frame 158

9 Scans.

2. Open the Autosave to Folder tab. The panel bounded by a blue rectangle allows you
to navigate to a folder to save data into. The Enable Saving toggle enables automatic

saving to the folder selected.

Enable Saving
ON

Figure 31: The Autosave to Folder tab

@ Simulated Sample (test_project KeitProject)
E — | Cleaning Spectrometer Configure Project Data Autosave
i —— |Mode (F2) isiti Viewer To Folder
Folder to Save to
1
Format
SPC
Last Save
Saving disabled
Collecting Scan Average

Frame Number
598

13 Scans

3. For further details on connecting via a watched folder, refer to DOC0876 IRmadillo
Commissioning Guide i data communication i Watched Folder.
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1.9. Manual sampling

These steps lead you through the process of creating a new manual sample acquisition project
and how to collect spectra manually.

1. Create a new manual project by clicking the purple folder icon in the top left corner,

@ simulated Sample (KEIT-5331 Hardware Test KeitProject) = o X
g ST b = 21208
F n — I clea!nng l Spectrometer Configure Project Data @ KEIT
Create New Project from existing Project » Acquisition Viewer \J spectrometers
gyl Create New Empty Project » Manual Sample Acquisition... e
Save Copy of current Project (including data) Continuous Collection... 10'sec (Emitter OFF) pectromete
o] Project...
RED Fo)e No Errors or Warnings ~
Close Project -0.1
146230 B W ofm [
1.2E+3 o
1E+3- -3
z g
$ 200 0 g
£ 3
L — 2
400-]
200~}
0- 0 T i T T T T 7 T T i T T i T =01
4000 3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 848 Y
Wavenumber (cm™)
231
Spectrometer Health Current
231+
. ! Dip-ProbeTemp (*C) 2573
g 51 I Detector Temp (*C) 25.00
£ 5y Detector - SetPoint (*C) 0.00
[ i Sagnac Temp (*C) 28.00
g 21 Sagnac - SetPoint (*C) 0.00
CPU Usage (%) a5
231 Working Memory (MB) 354
Free Drive Space (%) 69
231-1- T T iy ] T T i i T T i
07:16AM  07:30 AM 07:45 AM 08:00 AM 08:15 AM 08:30 AM 08:45 AM 09:00 AM 09:15 AM 09:30 AM 09:45 AM 10:03 AM
Collecting Scan Average 2 Scans (e

Figure 32: Creating a new Manual Sample Acquisition project

2. In the window that opens, navigate to the desired location and enter a name for your
project. Click OK to create the project.

3. You should next record a background spectrum. Keit recommends a 30-minute
background scan of air. Ensure that the probe ATR element is clean before doing so.
The background scan duration can be adjusted using the Time to Collect
Background inputs shown below.
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Time to Collect Background O simulsted
Background g Frame Time (s) | Standby Mode
Saan  ” 0 __mn, 10001 sec (Emitter OFF) Spectrometer OK
No Errors or Warnings a
1.66+3 0.1
14€+3- .{. . i
1.2€+3+
1E+3
I
£ H
ool MAL e e A l, &
i Bt L B A el A 4 2 1
&0
004
200
4000 3800 3600 3400 3200 3000 2800 2600 2400 200 2000 1800 1600 1400 1200 1000 848 ¥
Wavenumber (cm™)
3
Spectrometer Health Current
2314
Dip-ProbeTemp (*C) .73
231+ Detector Temp (*C) 2500
v Detector - SetPoint (*C) 0.00
£ o Sagnac Temp (*C) 2800
& Sagnac - SetPoint ("C) 0.00
% 2314 CPU Usage (%) b4
& Working Memory (M8) 63
- Free Drive Space (%) 1)
2 Free Memory (%) )
2314
B4— ; y T T r v T T r T r T r —
10:35 AM 10:38 AM 10:40 AM 10:42 AM 10:44 AM 10:46 AM 10:48 AM 10:50 AM 10:52 AM 10:54 AM 10:56 AM 10:58 AM 11:00 AM 11:02 AM 11:04 AM
Collecting Background 0Scans
Figure 33: Changing background spectrum collection settings
Next, click Background Scan > Collect New Background.
@ simulated Sample (Example Project Manual KeitProject) - o x
e —- - —
| Pl = |Cleaning |% o0 ctrometer :
L;ﬁ | Mode (F2) i m J
|- . Acquison
Time to Collect Background Frame Ti Standby Mode (D Simulated
Background_| e il o= Spectrometer OK
UMM Collect New Background 10 sec (Emitter OFF)
Load Background from other Project file No Errors or Wamings a
1.6 3 0.1
Save Background to KeitData file ectronm W
14623+  Export Background to Text file [;
Export Background to SPC file
126431 oad Background from KeitData file y v
1g.3||  Load Background from Autosaved History Folder
— »
£ wlha i
g 500 A e A e —v— -0 g
g Yy W ey £
i ]
004
200
0~} i i i T i i A i i i i i i i T =01
4000 3800 3600 3400 3200 3000 2800 2600 2400 200 2000 1800 1600 1400 1200 1000 848 v
Wavenumber (cm™)
21
Spectrometer Health Current
231
Dip-ProbeTemp (*C) 2573
21 Detector Temp (*C) 2500
- Detector - SetPoint ("C) 0.00
g Sagnac Temp (C) 80
s Sagnac - SetPoint ("C) 0.00
§ o CPU Usage (%) 3
& Working Memory (MB) 464
231 Free Drive Space (%) 0
Free Memory (%) 35
2314
B14— . T r r ; T T T y 7 r T r 7
10:35 AM 10:38 AM 10:40 AM 10:42 AM 10:44 AM 10:46 AM 10:48 AM 10:50 AM 10:52 AM 10:54 AM 10:56 AM 10:58 AM 11:00 AM 11:02 AM 11:04 AM
Running

Figure 34: Recording a new background spectrum

The Background Scan button will turn green and a progress bar at the bottom right
of the window will show the progress of the background scan. When the background
scan has completed, the Background Scan button will return to its original white
colour. Please note that background scan collection cannot be cancelled once it has

been started.
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@ simulated Sample (Example Project Manual KeitProject)

: ———
E = | Cleaning Spectrometer Sample
M —— |Mode 72 Acepiskion
Background || Time to Collect Background Frame Time (s) [ Standby Mode (O simulated
iScaniuZ 0 sec, 10001 sec o OFD Spectrometer OK
No Errors or Warnings A
1.6€+ 1
ectrum [/
1.4E+3 ’*. . ‘ I——
2 3
g g
§ g
£ H
400 3800 360 340 3200 3000 2800 2600 2400 2200 2000 180 1600 1400 1200 1000 848 v,
Wavenumber (cm™)
F5]
Spectrometer Health Current
231
Dip-ProbeTemp (*C) 573
P Detector Temp (‘) 3.0
8 Detector - SetPoint (*C) 000
2o Sagnac Temp (C) 800
[ Sagnac - SetPaint (C) 000
£ o CPU Usage (%) 7
& Working Memory (M8} %
214 Free Drive Space (%) E)
2 Free Memory (%) u
21
21} T ¥ 7 T T T 7 T T T T T T T T {
10:33 AM 1038AM  1040AM  1042AM  1044AM  1046AM  T048AM  10S0AM  10S2AM  10:S4AM  1056AM  10S8AM  1100AM  11:02AM 1104 AM

Collecting Background 0Scans [

Figure 35: Recording of a new background spectrum in progress

4. You are now ready to collect spectra. On the Sample Acquisition tab, enter the name
of the sample you are measuring and set the time to scan and number of samples.
Keit recommends scanning for 120 seconds and taking three samples.

@ Simulated Sample (Manual Project KeitProject) - o x
— i T —
1 B @
. Mode (F2) Acquisition \J
Sample Name Timetoscan  Samples Collect (| Configure |
Sample1 120 sec || 3 7 frmmntee RESSSREN 1 Cremometrics
Name Start (GMT Standard Time) Length (scans) robe Temp Spectral Power A
Export
L]
.
Ld
More

w] B =l

0

0,04

v

£ -0.06-]

§

§ 008+

2 -0
0,124
0,144
0,164
0,18

-0.

2-] U T I T T i T i T U T U i T i T U T i U T T T i T T T T T T
4000 3900 3800 3700 3600 3500 3400 3300 3200 3100 3000 2500 2800 2700 2600 2500 2400 2300 2200 2100 2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800 700648
Wavenumber (cm™)

Running (Calibration transfer disabled)

Figure 36: Collecting Manual Samples

5. Place your sample on the probe tip. Click the blue Collect Sample button or press F1
to collect samples. The Collect Sample button will go green during sample collection.
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6. Spectra can be viewed once they have been saved in the Sample Acquisition tab. Click
on a sample in the table to display its spectrum on the plot. You may select and display

multiple spectra by ctrl+clicking or shift+clicking.

@ Simulated Sample (Manual Project KeitProject)

- ——yE——
=== | Cleaning
E [ Spectrometer sample

Acquisition

Sample Name Timetoscan  Samples Collect

Sample 1 120 sec 1 s Sample (F1)

Name Start (GMT Standard Time) Length (scans) Probe Temp| Spectral Power
Sample 1 2022-06-09 17:05:07 130 sec (13) 263°C 108
Sample 1 2022-06-09 17:07:17 130 sec (13) 263°C 108

Sample 1

v

>

0.35 &' . b

Absorbance

-0.05

Sample 1

Wavenumber (cm™)

i i 0 i 0 T i 0 i T T v v T v v v 0 0 v v v 0 v v T i i 0 i 0 i i [
4000 3900 3800 3700 3600 3500 3400 3300 3200 3100 3000 2900 2800 2700 2600 2500 2400 2300 2200 2100 2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800 700649

Running (Calibration transfer disabled)

Figure 37: Viewing Manual Samples

7. To export the spectra of manual samples to a text file for import into a chemometrics
modelling program, click the Export button, then select Export Spectra to File > All

Spectra.
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Figure 38: Exporting spectra
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2. THE SPECTROMETER TAB

The Spectrometer tab provides setup information and ensures the instrument is working.
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Figure 39: The Spectrometer tab

1. The File menu

a. Create New Project from existing Project: Creates a new project file of the same
type (Continuous/Manual), copying all models, settings, and the background from
the current open project file.

b. Create new Empty Project: Creates a new empty project file (either Manual
Sample Acquisition or Continuous Collection).

c. Save Copy of current Project (including data): Creates a copy of the current
project, including all spectral data. This is the safest way to duplicate a project;
copying in your file browser while the project is open in KeitSpec may corrupt the
project file.

d. Open Project: Opens a project from disk. The project's background spectrum will
replace the current background (if any). Use the Background Scan button options
to load or collect a different background spectrum.

e. Close Project: This option can be used to safely close a project.

2. Context help

Context help appears in a floating window, providing information about the control or
display the mouse pointer is hovering over. Use this feature to learn more about the
software interface controls.
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3. More options
a. Spectrometer Action

i. Reset Spectrometer: If the spectrometer stops responding, reset it using
this dropdown.

i. Reenable Sagnac TEC: For some older models of IRmadillo (ASM0627-xx-
X-A-x-x-X), exceeding the operating temperature range can damage
electronics. Thermal stabilization will shut down automatically, and an error
will appear in the Data Integrity pane (item 3110). Restart thermal
stabilization when the IRmadillo returns to its specified temperature range.

b. Change Timezone: Allows the user to change the timezone in which the project file
is saved.

c. Create data package for Health Check: Keit offers an annual health check as part
of the I Rmadill ob6s Mai ntenance and Support
gathers the necessary files for Keit to perform the health check. To enrol in the MSP,
contact your sales representative.

4. Background scan

FTIR requires a background spectrum (reference scan) before measuring absorption.
Collect the background spectrum before inserting the probe into the reaction or process.

a. Collect New Background: Collects a new background spectrum for the duration
that is given in the Time to Collect Background boxes.

b. Load Background from other Project file: Loads the background spectrum from
another project file.

c. Save Background to KeitDatafile: Saves the background spect
format.

d. Export Background to Text file: Saves the background spectrum as a human-
readable text file.

e. Export Background to SPC file: Saves the background spectrum as an SPC file.

f. Load Background from KeitData file: Loads a background spectrum that has
been saved in Keitédés data for mat .

g. Load Background from Autosaved History Folder: Background spectra are
automatically st or e contraler. Thish eontrol Blloves dihesel o0 6 s
backgrounds to be reloaded into KeitSpec.

5. Cleaning Mode

Manual Cleaning Mode returns spectra every 2 seconds, useful for cleaning the probe tip.
In this mode, spectra are not analyzed, stored, or reported via DCS. To return to Normal
Running Mode, click 'Dismiss' or close the window.

6. Standby Mode
Standby mode disables the emitter (infrared light source) in the probe.
7. Spectrometer Status

Shows the status of the spectrometer. For more information, see Section 1.2 The
Spectrometer tab: an overview.
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8. Simulated Mode
Uses simulated data, allowing you to learn the software without a spectrometer.
9. Spectrum

Displays the current raw spectrum, absorption spectrum, and background reference
spectrum. Use the top-left controls to zoom in on a specific spectral region.

10. Data Integrity pane

The spectrometer performs internal diagnostics to ensure reliable measurements. Any
compromising conditions are shown in this panel, such as the instrument warming up. For
more details, see Section 10 Troubleshooting.

11. Spectrometer health chart
Shows the metric that has been selected in the spectrometer health table.
12. Spectrometer health table

Relevant spectrometer performance metrics are shown in this table. Selecting a row plots
the recent history of that metric in the spectrometer health chart.

13. Status bar

Instrument information appears in this bar, such as whether a background spectrum is

| oaded or i f data is being collected. The
di sabl ed) 6, referring to a spectral space
calibration transfer between spectrometers is best done by augmenting the calibration with
spectra from the second spectrometer. Some specialized applications benefit from using

a spectral space transform on live data. Keit will advise on the best calibration transfer
method during the calibration process if purchasing multiple instruments.

14. Progress bar

Shows the progress of the current scan.

DOC0893 KeitSpec Software User Manual (28 March 2025 11:17)
www.keit.co.uk Back to Table of Contents



Page 32

$5.2) IRmadillo

3. CONTINUOUS COLLECTION: THE CONFIGURE ACQUISITION
TAB

When you create a new project file in Continuous Collection mode, the Configure Acquisition
tab will appear. This allows you to change the settings for data collection.

Figure 40: The Continuous Acquisition tab
1. Scan Averaging Duration

This sets the length of time for which spectra are averaged. Keit recommends averaging
for 120 seconds for most applications.

2. Project Data Viewer toggle

When turned on, the Project Data Viewer tab will appear. This allows you to look at trends
in the spectra over time. See Section 4 The Project Data Viewer tab for more information.

3. Data Communication Methods

KeitSpec can communicate data externally by four different methods: Modbus RTU
(models ASM0627-xx-x-x-O-x-x only), Modbus TCP, OPC-UA (subject to the purchase of
a separate OPC-UA licence), and by saving spectra to a folder over your local network.
Use these toggles to enable the communication method(s) that are required.

4. Background collection time
This gives the date and time at which the background currently in use was collected.
5. Configure Chemometrics

KeitSpec includes analysis engines for chemometric models from various external
software. The Configure Chemometrics button opens a window to adjust these models.
When a model is loaded or changed, the software recalculates its outputs for all spectra
in the Project file, which may take time for large files or complex models. See Section 3.1
Configure Chemometrics for details.

DOC0893 KeitSpec Software User Manual (28 March 2025 11:17)
www.keit.co.uk Back to Table of Contents
































































































