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1 PC-Software — Installation under Windows

Note: You must have administrator privileges to install the device driver!

Execute the following steps on the PC to install the software JETI/ LiVal:

+ Start Windows 8.1 /10/ 11.
* Insert the USB flash drive in an open USB slot on your computer.

* Run ‘install.exe’ from the ‘Install’ folder of the USB flash drive. The following win-
dow appears:

JETI Lival Install

v JETI Lival V8.x
k Light Values Measuring System Install JETI LiVal...
Created by JETI
Technische Instrumente GmbH Install LUSB drivers...
Goschwitzer Str. 48 (zpecbos 12¢1/spectraval)
D-07745 Jena

Tel.: +45 (0)3641-23252-00
Fax: +49 (0)3641-23292-01

mail: sales@jeti com
Imtemet: Jjeti.
B Read Documentation (POF)

Explore LUSB memory drive...

Yo

Exit Install

Microgoft Windows 10 Pro (64 bit)

* Click on ]Install JETI LiVal...\ and follow the instructions to install the program.
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2 Start the Software

« Start Windows and then activate the menu.
 Connect the JETI device via USB or Bluetooth to the computer.

 Select JETI LiVal under All Programs.

The software will automatically search for all JETI devices connected to the PC. If more
than one unit is found, a selection list will appear.

By default, the next time the software is started, it will try to establish a connection with
the last used device to save time for searching through all ports and interfaces.

There are some command line arguments that can be used to change this default be-
havior. This will cause a use of fixed ports and interfaces:

COM number (e.g. ‘COM 64°) — connection through a given COM-port

FTDI address (e.g. ‘FTDI A6015FTH’) — USB-connection via FTDI driver

BT address (e.g. ‘BT 0x0013430FCFEB’) — connection via Bluetooth

TCPIP address (e.g. ‘TCPIP 192.163.115.163’) — connection via TCP/IP (for LAN-
devices)

Other arguments:

SEARCH - force searching of devices. May be useful if more than one device is con-
nected. In this case, JETI LiVal's attempt to open the last connected device is
omitted.

OFFLINE - start JET/ LiVal in offline mode.

Copyright © 2024 JETI Technische Instrumente GmbH 8
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To insert command line arguments, edit the program’s shortcut as follows: right-click the
‘JETI LiVal’ icon on the desktop and select . The following dialog appears:

#. JETILiVal V8.0.0 Properties

Security Detailz
General Shortcut
. JETI Lival WB.0.0

[l W

Target type: Application

Target location: JETI LiVal

Previous Versions
Compatibility

Target:

|-.F‘n:|gram Files (¢86JETI Livallival exe” COM 54|

Start in:

|"C:'-.F‘n:ugram Files (¢86)JETI Livaly” |

Shortout key: | Mone

Bun: Momal window w
Comment: | |
Open File Location Change lcon... Advanced. ..

Cancel Apply

X

Type in the arguments after the last quotation mark in the ‘Target’ box (‘COM 64’ in this

example). Use a space sign between the quotation mark and the arguments.

If no device can be found on the specified port, the software will ask to perform an

automatic scan as shown below:

M JET Lival
\ ERROR!
\ p Could not find device on COM-pont specified by argument!

Do you wish to search automatically?

Mo

Copyright © 2024 JETI Technische Instrumente GmbH
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2.1 Stray light correction

If a connection is being opened to a device that has been calibrated with stray light
correction, an attempt is made to automatically load the appropriate stray light matrix.
When using such a device with JETI LiVal for the first time, an Internet connection is
required. If no Internet connection is available or no suitable stray light matrix was found,
the following message appears:

L JET Lival X

Stray light matrix file not found. Please select the correct stray light
matrix file.

0K

After that, a file selection dialog appears where a correct stray light file can be selected
manually. If no file is selected, LiVal will start in offline mode without connecting to the
device. If the selected file was not a stray light matrix or the wrong one, the upper
message will appear again followed by file selection dialog.

A stray light matrix file can also be included manually. To do this, create the subdirec-
tory C: » ProgramData» JETI » SLM if it does not already exist and copy the file [serial-
number].slm into this directory. The next time JETI LiVal is restarted, the matrix is then
loaded automatically.

If you do not have a suitable stray light matrix available, please contact your supplier.

Copyright © 2024 JETI Technische Instrumente GmbH 10
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The extension ‘SLM’ on the button and in the table view under ‘Correction’
indicates that the stray light correction is used.

U JETILival | S/N: 2011088

Fle  Press  Opfos  Dxba  Calitraon’$ UV o scoossony’

Corecfon i

|l Preset:

summary table

| 2

Device number: 2011088
Name

Measuring mode
Correction

Date

Time

Syne. frequency [Hz]
T_int [ms]

Averages

Lv [cdisgm] (CIE1931 27)

CCT [K]

2.2 About

#1
Radiance
SLM

10:51:55
0,00
50,00

1

==

#2

Radiance
20.05.2021 20.05.2021

10:55:08
0,00
59,66

1

6,088E+02 4 8T4E+02

5444

Le [Wi(sr*sqm)] (230-1000nm) 3 853E+00 3 058E+00

5615

— O X
Waighang Funcoon:
Nare i
MEASUREMENT S
adiance - SLW
T T Cont (inerval 05)
T il ke Timas
T Cniick made
# |
[#2]
il |

| ko Takls ‘Fm | Rl '| umr'

- &

Luminance Ly |4,ET4E+Z =

) - w
E;d;aml Le [3.058E+0 srpme=
Comr. Color Temp CCT | E815  §

Chromaticity * |0.3738 ¥ |0.2544

Cheomaticity o [0.2001 ¥ [0.4828

Info/About will open an information window, which shows the software version, serial

number, connection type, baudrate and the firmware version.

Info

Battery status
Date/Time

Shift+F1

About

oW Mmeasurements:

Copyright © 2024 JETI Technische Instrumente GmbH
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u'L' About Y

L" JETI LiVal V8.#.#
' E I I Light Values Measuring System

Created by
JETI Technische Instrumente GmbH
Goschwitzer Str. 48
007745 Jena
Tel.: +45 3641-2328200
Fax: +45 3841-2228201
E-mail: sales@jeti. com
Internet: waw. jeti.com

Device Type: 2pechos 1211

Serial number: 2011085

Firmea are; SB1211_M30626_SPEC_RAD VERSION 3.4.12 18.03.21
Comnection Type:  USB {(FTDI). USB =ernial number. ATI3hTO

SDK: Version 4.8.1

Press to close the window.

Copyright © 2024 JETI Technische Instrumente GmbH
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3 Quick Start

« Connect the JETI spectroradiometer to a PC or Laptop.

« Start JETI LiVal under Programs in the menu (software and driver installa-

tion is described in the operation manual).

Menu bar Weighting function
_ I
<= Preset:  spectrum Weighting Function: .
and measuring mode
i e o | 'Ell information
asoci- e Number of
S00E-1- MEASUREMENT Pl I
8.50E1- {radiance) 3 ave rageS
. " sme—=~—4&—— Synchronization
- ™ Cont. (interval 0 s)
T.00E-1- LS I | Hold Integration Time
650E-1- . 8 ™ Quick mode. H
e Widget field | - Quick mode on/off
- frep | Target circle
E. 5.00E-1- 0
. scope of design
P g il on/off
& +weT [toTabie |Fauo [ toret [ weor |
. — Data to table
2.50E-1- RECV\EPCEV”
iy o e Display of
10081+ N e T measuring results
i (customizable)
o s o o i o s s o s sl e e o o o o 7 o o o
I p— Spectrsl Radisnce R
Value at the cursor Spectrum range Exit program
3.1 Measuring Mode Luminance/ Radiance
Attention: Do not look into the laser beam or aim the laser at another person! Do

not look into the beam with optical devices like telescopes or collimator

lenses!

Copyright © 2024 JETI Technische Instrumente GmbH
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3.2

 If JETI LiVal was started with no accessory attached to the device, the software
will be in Radiance mode.

Calibration:’#1 no accessory'  Info

ipectrum /\ Weighting Function:

| None
how measurements:
J Golored Al sadActive o

(radiance}

A e

» Click the button and adjust the instrument viewing to the desired position.

» Click one button to start the measurement.
« Maximum measuring time = 120s.
* Press to interrupt a running measurement in case of problems.

» Spectrum and measuring values will be shown.

* If you need other measuring values, use the option from the pop-up
menu (right mouse key) in the measuring results field and/ or |Preset )) Custom1-3|

(F10)).

» Proceed further measurements by clicking on the Measurement button again.

« Scroll between different measurements in the legend by clicking on their names.

» Measuring data transferred into the table view can be stored in ‘.csv’ or ‘.xIs’ file
formats.

* Use the button in the table view, select the file name, format and storage
location of the file and press .

Change Measuring Mode to llluminance/ Irradiance

« Attach the diffuser cap to the device.

Copyright © 2024 JETI Technische Instrumente GmbH 14
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« The measuring mode will be switched to Irradiance automatically and the units of
photometric and radiometric data will be changed accordingly.

MR JET Lival
Change of measuring head detected.
Please click "OK if replacement is finished.
oK
Calibration:'#2 diffusor’  Info
,pectrum Weighting Function:
None
J Color Showmeasurements: Zoom to Rectangle |v‘ RESET I
Al "‘\c‘tive
MEASUREMENT
(irradiance)
|
l_ Syn

« If there are remaining measurements in Radiance mode, the following message
will appear:

U JETI Lival

Measuring mode changed!
All data in memory will be cleared and/or reference files will be
closed
Do you want to clear the table viewas well?
To keep data click ‘Cancel” and change measuring head again.

Clear all kKeep table data Cancel

« Store the measurements if needed and switch to llluminance mode again.

» Use the program like before (except for the target marker).

Copyright © 2024 JETI Technische Instrumente GmbH 15
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4 Measurement

4.1 Measuring Procedure

The measurement procedure consists of a first
MEASUREMENT ﬂﬁ«verage spectra acquisition using a fixed integratiprj
(radiance) = ime, a sqbsequent calcullatlon of the best in
tegration time for a well-driven spectrum, a sec-

ond measurement with this time and a final dark

[ Sync |100000 - spectrum measurement. In some cases, more

[# Cont (interval 0 s) adaptation steps are necessary. You will be in-

L [ Holdntegraton Tme  fOrMed about the status of the measurement
s on the edge of the screen below the diagram:
‘Adaption to exposure’ or ‘Performing measure-
#1 2l ment'.
#2
43 The maximum integration time is 60s, therefore,

the maximum measuring time for low intensity
sources is approximately 130s (adaption time +
Zl: max. integration time + max. dark measuring
to Table | M auto toRef. || toPOF | time).

The measured spectrum as well as the radio-
metric, photometric and colorimetric data, cal-
culated from the spectrum, are displayed. Fur-
thermore, the number of the measurement is
shown in the legend.

The following measurements are shown to-
gether with their derived values. Clicking on the
spectrum line displays the data of former mea-
ed surements. A thick line always indicates the ac-

Luminance L, [T -
tual spectrum.
Radiance L. 3.35 . . . .
(250-1000nm) s=ar | The measuring button will be colored red during
the measurement and can be used to abort the
Quit procedure.

Pressing the key interrupts a running measurement too. The measured data will be
stored in temporary files during the measuring session. If an error occurs and JET/ LiVal

Copyright © 2024 JETI Technische Instrumente GmbH 16
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cannot be closed properly, it will try to recover data from temporary files after the next
program start. To recover, the user must click , when the following dialog appears:

MR JETI Lival

RECOVERY:
The program was not closed properly.
Try to recover measurﬁent data?

4.2 Synchronization (specbos 1211, specbos 2501, spectraval)

If you want to measure modulated light sources (typical examples are TV monitors and
PWM modulated LED’s), it is necessary to synchronize your device to the repetition rate,
because specbos 1211, specbos 2501 and spectraval devices are very sensitive.
Otherwise the results, especially of bright sources, will fluctuate significantly. If the
repetition rate of the display lies in the order of magnitude of the measuring time of the
instrument, the repeatability of the measurement will be poor.

To do this, select the @ Sync checkbox. The frequency setting can be adjusted manu-
ally between 0.1 (for older devices 16) and approximately 2000 Hz.

With a simple right mouse click in the numeric field with the frequency setting, typical fre-

quencies can be selected. In this selection there is also the field [determine sync frequency]
for automatic frequency appraisal.

If your light source is a PC monitor or a TV-set, a distance from it to the instrument
should be approximately two to three times the height of the screen. Set it to 90 % white
and exclude the influence of artificial light in the room (it would be a good idea to just

turn it off). To proceed the measurement, click on the field [determine sync frequency].

Copyright © 2024 JETI Technische Instrumente GmbH 17



Operating Instructions
Software JETI LiVal _I_
Document Revision 230 'E U

The following measurements use the set or measured frequency, as long as the @ Sync
is not unchecked again.

(SR
W Sync 50,000 >
Typical frequencies:
23,976 Hz s)
e Time
25Hz
2997 Hz
30 Hz
48 Hz "l
30 Hz
50,94 Hz
60 Hz
100 Hz
120 Hz
| determmesyncﬁequency | LI
7 auto | toRef. | to PDF |

If the sync measurement fails (error message: Could not determine sync frequency!), it
can have the following reasons:

» The instrument is positioned too far from the light source.
* The influence of the surrounding light or other light sources is too significant.

» The source is not modulated (note that some monitors do not fluctuate in intensity
if their brightness control is set to maximum).

4.3 Measuring Modes

4.3.1 Luminance Mode

« Connect the device to the PC.

Copyright © 2024 JETI Technische Instrumente GmbH 18
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 Start the software.

» Click on (or press the button switch of specbos 1211, specbos 2501 or
spectraval shortly, or use the shortcut +).

Target — Indication of the Measuring Area. In Luminance mode a button ap-
pears. It turns red when the laser is switched on.

v Sy
[ Co

v‘imﬂ%
kS

25 %
175 9%

specbos 1211, specbos 2501, spectraval: Alternatively, the switch on the rear side of
the device can be used. Press it shortly to switch the target marker on or off.

The diameter of the measuring spot can be adjusted by changing the distance to the
measuring object. The inside of the red circle marks the measuring area.

Adjust the device so that the laser circle is placed on the desired measuring location.
After switching the laser on, it blinks shortly in order to catch the attention of the user.

Afterwards, it shines continuously. A right mouse click on allows the reduction of
the laser’s intensity.

Attention: Do not look into the laser beam or aim the laser at another person! Do
not look into the beam with optical devices like telescopes or collimator
lenses!

Copyright © 2024 JETI Technische Instrumente GmbH 19
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* Click on or, alternatively, use the trigger connector to activate a mea-
surement. The measured data will be shown in the measurement display.

Average

MEASUREMENT
4l

|_ Sync ICCT Hz

[T Cont. (interval 0 =)

Target

|- Hold Integration Time
[T Quick mode

#1 ™

#2

#3

#4

#3

= al

toTable | auto | toRef || toPOF |

Luminance L. 184.3 =

* The key can interrupt a running measurement.

» For information only:

shows the used integration time and the measured counts (maximal value of
the spectrum).

* If needed: Rename the measurement (see chapter 6.2.1 ‘Change Measurement
Name and Graph Options’, page 103), export the measurement(s) (see chap-
ter 7.1.2 ‘Exporting the Data’, page 125) or save the measurement(s) as reference
(see chapter 7.2 "JETI LiVal Own Files’, page 126).

. exits the program.

4.3.2 Illuminance Mode
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Connect the device to the PC.

Attach the diffuser and position the device at the desired measuring position.

Start the software, it will switch to llluminance mode automatically.

Click on or alternatively use the trigger connector to initiate a mea-
surement. The measured data will be shown below the measurement button.

. can interrupt a running measurement.

« For information only:
shows the integration time and the number of measured counts (maximal
value of the spectrum).
button is invisible because the laser normally is senseless being used with
a diffuser. The shortcut + keeps working though, because the are some
cases (for example, a device calibrated together with a separate external diffuser
plate) in which the laser can be needed.

* If needed:
Rename the measurement (see chapter 6.2.1 ‘Change Measurement Name and
Graph Options’, page 103), export the measurement(s) (see chapter 7.1.2 ‘Export-
ing the Data’, page 125) or save the measurement(s) as reference (see chapter 7.2
‘JETI LiVal Own Files’, page 126).

. exits the program.

4.3.3 Luminous Flux Mode - specbos 1301 and 1311

« Attach your device to the integrating sphere.

Measuring port Sample port

e Connect the device to the PC.
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» Start the software, it will switch to Luminous flux mode.

* Insert the probe into the sample port of the integrating sphere and turn it on. It
may take some time to warm up.

+ Click on or, alternatively, use the trigger connector to initiate a mea-
surement. The measured data will be shown below the measurement button.

. can interrupt a running measurement.

* For information only:
shows the integration time and the counts.

+ If needed: Rename the measurement (see chapter 6.2.1 ‘Change Measurement
Name and Graph Options’, page 103), export the measurement(s) (see chap-
ter 7.1.2 ‘Exporting the Data’, page 125) or save the measurement(s) as reference
(see chapter 7.2 "JETI LiVal Own Files’, page 126).

. exits the program.

4.3.4 Luminous Flux Measurement Mode with Self-Absorption Correction

(only specbos 1311 with hinged sphere and auxiliary lamp)

If the integrating sphere is equipped with an auxiliary lamp, the lamp can be used to
compensate the self-absorption of the sample. This function is mainly applied if the 4=
measuring geometry is used.

The auxiliary lamp JLQ3 is described in a separate instruction.

sample or
closed port

specbos 1311

auxiliary lamp JLQ3
with manual shutter
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« Switch on the auxiliary lamp (connect the power supply) and open the manual
shutter.

+ Use the menu point [Extra Check auxiliary lamp Stability---] to monitor the stability of the
lamp.

File Preset Options | Extra | Calibration:#1 UV no accessory  Correction  Ini

@@ Preset: | Check auxiliary lamp stability L\SJ
- Max. signal targeting help =]
Generate color samples

MR Stability Check

Trend
4

Start I Close 2zl

» The stability check mode proceeds a measurement every 30 seconds and the
difference between two successive measurements is shown in percent.
“Trend’ displays a table with all the different values.

Remark: This check can also be used to monitor the temporal behavior of
other lamps.
Stop the stability check by clicking on if the desired stability, e.g. 0.5%, is
reached.

 For the following step, the sphere has to be without a sample and closed.

Correction | Info

| Integrating Sphere *| Determine correction spectrum for integrating sphere... | |
Show correction spectrum...

Load correction spectrum...
Reset correction spectrum

+ Select the menu point
[Correction Integrating Sphere )) Determine correction spectrum for integrating sphere...] (this
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is only possible if the device is connected to the sphere properly) and start the
first measurement of the auxiliary lamp.

m Determine Correction Spectrum

1. Measurement

Auxiliary lamp without probe:
Please leave the integrating sphere empty/ mount the
calibration lamp if appropriate and switch on the auxiliary lamp...

I Start |: I Cancel ‘

* Open the sphere, install the measuring sample (leave it switched off) and close
the sphere, afterwards, start the second measurement.

m Determine Correction Spectrum

2. Measurement

Auxiliary lamp with probe:
Please put in the non-active probe into the
integrating sphere and keep the auxiliary lamp on...

[ MNext [ l Cancel ‘
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« When the measurement is completed, close the auxiliary lamp shutter and finish
the correction measurement.

‘ Determine Correction Spectrum

Finished

Correction gpectrum was successfully measured.
Please turn off the auxiliary lamp now.

Finizh [ I Cancel ‘

+ To store the correction spectrum as a file (file extension ‘.aux’), click , when the
following dialog appears:

U JET Lival X

Do you want to save the correction spectrum?

Yes Mo

The stored correction spectrum can be read in again via the
Integrating sphere )) Load correction spectrum] menu item.

» Regardless of whether the save query was answered with yes, the correction spec-
trum will be calculated, stored and applied to all following measurements in Flux
mode.

This will be indicated by a ‘+CORR’ label after the calibration name in the menu.
Additionally, every measurement where the correction was used will be marked
yellow in the legend.

Calibration:'#6 Aug20'+CC‘)\RR Correction

spectrum 4 >
L

Show measurement
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Remark: The correction data can be used for all following measure-
ments as long as the sample type is not changed. Other-
wise, the auxiliary lamp measurement has to be repeated for
the new sample type or loaded via (Correction ) Integrating sphere )
>Load correction Spectrum| if a suitable correction spectrum has al-
ready been saved.

* The correction data can be removed using the menu item |Calibration

) Reset correction factor,  The data will not be stored if the measuring mode
was changed or JETI LiVal was closed.

» Use the menu point |Calibration >> Show correction Spectrum...|to visualize the correction
spectrum.

1.096-
1.094-
1.092-
1.090-
1.088-
1.086-
1.084-
1.082-
1.080-
1.078-
1.076-

1.072-
1.070-
1.068-
1.066-
1.064-
1.062-
1.060-
1.058-
1.056-
1.054-
1.052-
1.050-

» Turn on the power supply of the sample and proceed the measurement as de-
scribed in chapter 4.3.3 ‘Luminous Flux Mode — specbos 1301 and 1311, page 21.

+ After every measurement of the correction spectrum it is stored in a temporary file
and can be used e.g. after program restart without having to repeat measurements
(a confirmation popup-window will appear automatically).
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4.3.5 Luminous Intensity Mode — specbos 1401

« Connect the device to the PC and to the measuring set up.

« Start the software, it will switch to Luminous intensity mode.

 Type in the measuring distance.

‘ Measuring Distance

Pleaze enter the measuring distance for radiant intensity:
Distance! Condition B _(L ﬂ 100 mm

oK

It will be requested automatically if the program is started with the attached mea-
suring head. Use +@ to update the distance if it is changed during the

measurement.

Default values are 316 mm (condition A of CIE 127-2007) and 100 mm (condition B

of CIE 127 2007). Other values are also possible if you don’t use the tubes.
Insert the probe into the holder and switch it on.

Insert the holder into the port.

Click on or, alternatively, use the trigger connector to activate a mea-

surement. The measured data will be shown below the measurement button.

can interrupt a running measurement.

Copyright © 2024 JETI Technische Instrumente GmbH

27



Operating Instructions
Software JETI LiVal
Document Revision 230

Ta[

* For information only:

to display the integration time and the measured counts (maximum through-

out spectrum).

 If needed:

Rename the measurement (see chapter 6.2.1 ‘Change Measurement Name and
Graph Options’, page 103, export the measurement(s) (see chapter 7.1.2 ‘Export-
ing the Data’, page 125) or save the measurement(s) as reference (see chapter 7.2
‘JETI LiVal Own Files’, page 126).

. exits the program.

4.4 Special Measurements

4.4.1 Small Luminance Sources

(only for focus devices)

specbos / spectraval with focus can be used for measurement spot sizes of 4 mm and
more, depending on the measurement distance. specbos / spectraval focus special
attachments (focusing optics) can be used to measure small sized lighting areas, e.g.
alphanumeric displays or signs. Different extensions for spots of 3mm, 1 mm and 0.5 mm

diameter are available.

Focusing optics 0.5

Name Measuring | Measuring Field of Length
diameter distance view

3mm 70 mm 2.1° 77 mm

1 mm 26 mm 1.9° 26 mm

0.5mm 46 mm 0.6° 77 mm

The attachments have to be screwed on the flange of specbos 12x1 focus. The device
detects the measuring head automatically and calls up the corresponding calibration

file.
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« Connect the device to the PC.

« Start the software.

+ Click on
A right mouse click on allows the reduction of the laser intensity. Use 0.2 %,

0.5% or 1.5% for best viewing conditions with the focusing optics.
The target is automatically reduced to 2.5 %, for your safety.

[ Syne  |1000.00 H
[ cont. (interval 0 s)

I Hnid integration Time

[#]
Y
1 =

b node
 a
12,5 %
v 25%
1,5% Zl
Torme ] 05%  p (o]
02%
. ey
_uminance 0,1% E+1 =

The device has to be positioned in the right measuring distance (focus) for the
measurement. For the right measuring distance, use the table above. The mea-
surement process itself is the same as without additional optics.

 Adjust the device so that the laser circle is placed on the desired measuring loca-
tion; attach the loupe when using the focusing optics of 0.5 mm.

» Click on or, alternatively, use the trigger connector to initiate a mea-
surement. The measured data will be displayed below the measurement button.

. can interrupt a started measurement.

* For information only:

Press to display the integration time and the measured counts (maximum
throughout spectrum).

+ If needed: Rename the measurement (see chapter 6.2.1 ‘Change Measurement
Name and Graph Options’, page 103), export the measurement(s) (see chap-
ter 7.1.2 ‘Exporting the Data’, page 125) or save the measurement(s) as reference
(see chapter 7.2 "JETI LiVal Own Files’, page 126).

. exits the program.
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4.4.2 Pulsed Sources

It is possible to measure single pulse sources of flash lamps with specbos 1201 and
specbos 1211. This is only possible in llluminance mode. Furthermore, it is necessary
to trigger the flash of the JETI device unit. See chapter “Trigger Functions’ (Operating
Instructions ‘JETI spectroradiometer specbos’ on the UBS flash drive) for the pinout of
the rear side connector and connect it with the trigger input of the flash lamp (using the
connector included in the device delivery).

Connect the device to the PC and attach the diffuser.

Start the software, it will switch to llluminance mode.

Switch the unit to [Options Type of light source )) single flash]_

Press the button to start a measurement. The integration time is fixed
to 200 ms. The photometric and radiometric values will be given as exposure; the
units are Ixs and Jm~2. In case of over- or underexposure, a warning message will
appear:

MR JET Lival

Warning!
Underexposure! Please increase intensity.

OK

[

 Adjust the intensity by decreasing or increasing the measuring distance. Regard-
less of underexposure the measurement is valid. In case of overexposure the
results are not valid and will not be shown.

The effective intensity /., [cd] of a single flash (with neglectable pulse length (us range))
can be calculated from the measured luminous exposure H, [Ixs] by the following equa-
tion (d — measuring distance [m]):

H,
Ieff:@'d2
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4.4.3 Generate Color Samples

The menu item [Extras>> Generate Color Samples| can be used to create various user-
defined color samples and/or to control a Murideo Fresco SIX-G generator. This can be
used, for example, to characterize a screen.

. Generate Color Samples x

Settings Control
[v Use RGB seqguence

noo - Connected with
505050 Murideo Fresco SIX-G generator;

100 100 100 DI

150 150 150
200 200 200 Pattern no.
255 255 255 gl 29
02550
00 255
255 255 0 -
255 0 255 R G B
0 255 255 S

0 125 125 zl

X [~ show color as a floating window in Lival

Add

Delay after setting of a color sample [ms]

z
=200 oK

Settings and control options:

The connection to a Murideo Fresco SIX-G generator can be established in the
right-hand window area using the \Not connected with Murideo \ button. If the generator
has been successfully connected, the button turns green and the label changes to
Gonnected with Murideo ...|. Pressing the button again closes the connection.

A color pattern of the generator can now be selected via $ Pattern no. .

With Pattern no. 29, either a user-specific RGB value can be used via the input
fields R G B or a user-defined sequence of different color patterns can be used with
@ Use RGB sequence in the left-hand window area. As soonasan R, G, B valueis
changed or after selecting @ use RGB sequence  or an RGB value from the color list, the
pattern no. 29 is set automatically.

Note: The RGB value can only be changed if @ Use RGB sequence is not
checked.
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Use & Use RGB sequence to automatically switch to the next color after each measure-
ment.

In & Delay after setting of a color sample [ms] , you can specify how many milliseconds to wait
after switching to the next measurement.

With , new color tones can be added to the end of the list by entering the RGB
values separated by spaces in the input window:

». Add RGE color sample >

{Type in RGE values 0..255 space separated.
Example: "100 0 255"

1250125

Press to remove a selected color from the list.

By selecting & show color as a floating window in LiVal , the color samples are displayed in
an extra window so that the color list or the RGB value can also be used without Murideo
Fresco SIX-G Generator.

4.4.4 Measurements with Accessories

The measuring range of specbos / spectraval in Luminance/ llluminance mode can
be shifted to higher intensities using external attenuating filters and diffusers with filters,
mounted in a cap to be attached to the instrument. If a filter is used, the instrument will
automatically use the respective calibration data.

» Connect the device to the PC and start the software.

* Click on (or press power switch of specbos 1211, specbos 2501 or
spectraval shortly).

+ Adjust the device and click on again, the laser will be switched off.
+ Attach the filter.

« Click on or alternatively use the trigger connector to initiate a mea-
surement. The measured data will be shown below the measurement button.

. can interrupt a running measurement.

« For information only:

Press to display the integration time and the counts (maximal raw value
throughout the spectrum).
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* If needed:
Rename the measurement (see chapter 6.2.1 ‘Change Measurement Name and
Graph Options’, page 103), export the measurement(s) (see chapter 7.1.2 ‘Export-
ing the Data’, page 125) or save the measurement(s) as reference (see chapter 7.2
‘JETI LiVal Own Files’, page 126).

. exits the program.

Sometimes it is necessary to use the device with additional accessories, which cannot
be detected automatically by the device’s sensors. In this case, you need to select the
calibration file manually. To do this, select [Calibration>> Sensor mode>> Sensor disabled] in the
menu.

| Calibration:'#1 no accessory Jul20’ ‘Cogrection

‘ Sensor mode * Sensor active
Open calibration panel ‘« Sensor disabled

v#1 no accassaorv lual20

The calibration file itself can then be selected in the drop-down menu next to the

Measuremert buton.

Remark: If the sensor is disabled, always make sure that the right calibration
file is selected to obtain correct measuring results.
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5 Displaying of Results

5.1 General

There are two areas in the main screen, where measuring results can be displayed.
The small field on the right side is suitable for numerical values mostly (though dia-
gramms for CRI and CQS can also be displayed in it). It is called the ‘Measuring results
field'.

The large area on the left side is suitable for more ambitious measurements like tables
and complex diagrams (though simple numerical values can also be displayed in it). It
is called the ‘Widget field’.

Both areas are customizable.

The values to be displayed in the ‘Measuring results field’ can be chosen freely from a
list. To do this, right click somewhere in the ‘Measuring results field’ and then click on

in the appearing pop-up menu.

The widgets to be displayed in the ‘Widget field’ can be set freely and designed if ‘Cus-
tom’ preset is chosen.

5.2 Measuring Results Field

The measuring results field only has very limited amount of space, and only a limited
number of values can be displayed in it simultaneously.

If you right click in the‘'Measuring results field’ and then click on , you will see
the following window:

.1 Customize X

Spectrum (simple)
Lv (Luminance, llluminance...}
Scotopic L'v

Le (Radiance, Irradiance..)

K OF O

Le extended (Radiance, Irradiance_ )]
sep. 1] 2] 3] 4[] 5[] 6
Correlated Color Temperature (CCT)[]
Duv

Dom. Wavelength & Color Purity
ch R

CIEXYZ

CRI (columns)

CRI (circle diagram)

CQS (columns)

CQS (CIELAB +values)

Peak Wavelength & FWHM
Centroid Wavelength

dE2000

L*a*b*

L*usw*

L*u*v* - saturation, chroma, hue

O 000000000 00

OK Cancel
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You can select/deselect the values you like/dislike to be displayed. If too many values
are selected so that there is not enough room, the following warning will be shown:

MR JETI Lival

Mot enough room to place the widget!
Please remaove some other widgets.

E%K

The room that every value requires can be different, so there is no universal formula for
the number of values that can be displayed. But as a rule of thumb 6 lines or 2 lines and
one diagram can be displayed as follows:

Luminance Ly | 7.384E+1 ff:'
Radiance Le 1.887E-1 W
{380-T50nm) 5r e

Corr. Color Temp CCT 3882 4

Chromaticity X | 0.4045 ¥ | 0.463

Chromaticity u' | 0.2080 ¥ | 0.5380

Luminance Ly 7.384E+1 ff:-

¥ | 846 ¥y | 738 Z | 210
Chromaticity % | 0.4048 ¥ | 0.4531

All values and charts from the ‘Measuring results field’ can be also found in the list of
widgets for the ‘Widget field’. The only exception is the simple version of spectrum chart
which is specially designed for a tight look of the ‘Measuring results field'.

5.3 Widget Field

Every calculation, diagram or value can be displayed at least in one ‘widget’ — a separate
window with a certain graphical or numerical representation. The user in custom mode
can arrange the widgets freely.

This concept is introduced since JETI LiVal version 6, and different ‘View’ - modes that
have existed in earlier versions had to become a part of it. So ‘presets’ were introduced.
Each preset is a certain fixed combination of widgets.
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‘Spectrum’, ‘Chromaticity xy’, ‘Chromaticity u’v’, ‘Raw spectrum’, ‘Rank view’, ‘PAR
(Photosynthetically Active Radiation)’ and ‘Summary table’ presets contain only one full-
screen widget. This makes them look similar as corresponding ‘View’-modes in earlier
JETI LiVal versions.

‘Spectral calculations’ and ‘TLCI-2012’ presets contain also only one widget. ‘CQS’ and
‘History’ contain 3, ‘CRI’ and ‘IES TM-30-15’ presets contain 4 and 7 widgets respec-
tively.

Each of three ‘Custom’ presets contains all of the widgets that are available in
JETI LiVal.

See chapter 12 ‘Shortcut Keys’, page 145, for shortcut keys to switch between different
display modes.

Preset | Options Extra  Calibration:%6 focus 0.5
|V Custom 1

[~

Custom2 & F10
Custom 3

Spectrum F2
Chromaticity xy F3
Chromaticity uv* F4
Raw =spectrum F5
Rank vigw F&

Spectral calculations

CRI

cas

TLCR2012

[ES THM-30

PAR (Photosyntheticaly Active Radiation)
History (Tracking)

Summary table F&
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In ‘Custom’ presets, any number of the widgets can be moved from the list on the left
side into the widget field with the drag-and-drop technique. The user can arrange them
freely.

File Preset Options Extra  Calibration:#5 focus 0.5mm'  Info

[<Ol>| Preset:  custom 1 (L[S

Photo/Radio
ctrum

CQS CIELAB Dg

Q=73
Q=70
Q=79

Values .

2vsi1=67 Q=93 i

-5 04

Xy

Chromaticity x* 02820 y 02922

Using E and buttons the current configuration of the ‘Custom’ preset can be stored
as a ‘.dat’ file.

Remark: For compatibility purposes JETI LiVal ignores all data it cannot inter-
pret. This means for example that it is possible to load a ‘Custom’
preset configuration file with an older JETI LiVal version than it was
created with, but the settings for new widgets that did not exist in the
older version will be ignored.

All settings and all data combined in the custom preset will be stored when the program
is closed. A description of every single widget follows.
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5.4 Photo/Radio

5.4.1 Chart: Spectrum

Available in: ‘Spectrum’, ‘CRI’, ‘CQS’, ‘Custom’ presets.

[El2)] Preset:  spectrum

Showmeasurements
Log scale Mormed Colored Al % Active i~ , - Zoom to Rectangle \v” RESET '
B,BEE4 -
B,50E-4 -
B.00E4 -
T.50E-4 -
T.D0E-4 -
B,50E-4 -
6,00E4 —
T 5,50E-4 -
=
E 5.00E-4-
B 4 50E-4-
4 4.00E-4—
c
8
T 3,50E-4-
&

30054
2.50E-4 -
2,00E4—
1,50E-4—
1,00E-4-
5.00E5-
OIO:JE"-(J_I 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 [} 1
360 400 420 44D 480 480 500 520 54D 560 5B0 €00 620 640 680 680 700 70 740 Ted 7eD
Afnm]

A= 380 nm Spectral Radiance [Wisrsgm=nm)] |-2.511E-8 Spectrum range: §‘ 330 mg 780 om

This widget shows the measured radiometric spectrum.
Widget Options:

Log scale

Switch Y-axis to logarithmic scale.

Normed

Shows all spectra normed to maximum of one for better comparability.

Colored

Display a colored spectrum. Visible light is displayed in colors that correspond to their
wavelengths. Ultraviolet and infrared radiation is displayed grey.

Copyright © 2024 JETI Technische Instrumente GmbH 38



Operating Instructions

Software JETI LiVal ' iE l |

Document Revision 230

Show measurements

Switch between All and Active
O All: All measured spectra are displayed in the diagram.
O Active: Only the active measured spectrum is displayed in the diagram.

O Selected: Only the selected measured spectra are displayed in the diagram.

Zoom

[E2] Preset: spectrum

Show measurements
Log scalel Normed | I Colored Al &% Active © Selected Zoom te Rectangle |V‘ RESET I
|
8,50E-4 -

« Zoom to Rectangle
8.00E-4- X-Zoom

¥-Zoom

T.50E-4 -
Zoom Around Foint

T.00E-4 —

B.50E-4 —

B.00E-4 —

E 5. 50E-4 -
c

I
E 5.00E-4-

| 1 1 |
380 400 420 440 480 480 500 520 540 530 G580 600 620 640 660 680 T T2 740 TED TEO
A [nm]

A= 320 nm Spectral Radiance [Wi(srsgm*nm})] -2.511E-2 Spectrum range: g 320 to g 720 nm

To zoom into a diagram, hold —key down, then click the left mouse button and drag
a rectangle that contains just the region you want to zoom into. The level of zoom can
be selected in the drop down menu above the diagram. X-Zoom and Y-Zoom are only
valid for the spectrum diagram. A checkmark shows the selected zoom and the print is
shown red.

Zoom out by clicking next to the Zoom drop down menu.
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Spectrum range

The start and the end of the displayed spectrum can be adjusted at the screen edge

below the diagram spectrum range, alternatively. In addition to using the or
keys, the displayed spectral limits can be typed in using the keyboard number pad. The
maximum interval for specos 1x01 or the spectraval device is between 380 nm and
780 nm. The full spectral range of the device is always used for a measurement.

5.4.2 Num: Lv

Available in: ‘Custom’ preset.

Lv
[Luminance L, 1.080E+3 ff;

Shows the photometric value of the active spectrum in the widget field (depending on the
used accessory it will be Luminance, llluminance, Luminous Flux or Luminous Intensity).

Relevant settings:

Luminous Efficiency Function: [Options>> Luminous Efficiency Function]
Photometric Units: [Options Photometric Units]
Number Format: [Options>> Number format]

5.4.3 Num: Le

Available in: ‘Custom’ preset.

Le X
Radiance L, |5,008E+0 J_
(380-780nm) SF m

Shows the radiometric value of the active spectrum. Depending on the used accessory
the value has a meaning of Radiance, Irradiance, Radiant Flux or Radiant Intensity.

Relevant settings:

Number Format: [Options>> Number format]
Calculation Range: [Options Calculation range]
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5.4.4 Num: Le (extended)

Available in: ‘Custom’ preset.

Le (extended)
Radiance
Le 200-280 nm:
280-315 nm:
315-400 nm:
400-550 nm:
550-750 nm:
750-1000 nm:

0.000E+0
0.000E+0
2.098E-1

2.093E+0
2.208E+0
1.211E+0

X

3

Ly
[

33

Ly
[

33

Ly
[

33

Ly
[

3

F3

Ly
~
V3

sFme

Shows 6 radiometric values calculated in specified wavelength ranges. Depending on
the used accessory the values have a meaning of Radiance, Irradiance, Radiant Flux or

Radiant Intensity.

Relevant settings:

Number Format: [Options Number format]
Calculation Range: [Options>> Calculation range]
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5.5 Color

5.5.1 Chart: xy

Available in: ‘Chromaticity xy’, ‘Custom’ presets.

w Ox

Show Measunemants

ILM hﬂ'nmmm Obsarver 2° (CIE1931) AN @ Active” Soleoted AU OT T I

The color coordinate diagram contains the Planckian curvature for orientation. The
actual measuring values are indicated in the diagram.

Use mouse wheel to zoom in, +se|ecting an area holding the left mouse key to zoom
to a rectangle and the right mouse key to reset.

Widget Options:

Labelled

Display wavelengths along the spectral color line.

Show RGB color triangle

Display RGB space (triangle and tolerances for primaries). If no tolerances are speci-
fied, they are set to the default squares 0.0100 x 0.0100 (x, y).

If & Compare with manual RGB space was selected in lOptions>> RGBL the manual RGB
space is additionally displayed as a white triangle.
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Auto-zoom

Zoom to the current measuring point so that size of the visible chart area is
0.1400 x 0.1400.

Show measurements

Switch between All and Active

O All: Chromaticities of all measurements are displayed in the diagram.

O Active: Chromaticity only of the active measurement is displayed in the diagram.

O Selected: Chromaticities only of the selected measurements are displayed in the
diagram.

Relevant settings:

Color Matching Function: {Options Color Matching Function
RGB color space: |Options )) RGB|
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5.5.2 Chart: u'v’

Available in: ‘Chromaticity u’v”, ‘Custom’ presets.

u'v' X

Show messremants
o & poive € Sleed

| bl | Show RGBcoorwiangle  Ctmenves ' (CIE13) Paster zzmrm

06000 - S o —

|
10,7000

The color coordinate diagram contains the Planckian curvature for orientation. The
actual measuring values are indicated in the diagram.

Use mouse wheel to zoom in, +se|ecting an area holding the left mouse key to zoom
to a rectangle and the right mouse key to reset.

Widget Options:

Labelled

Display wavelengths along the spectral color line.

Show RGB color triangle

Display RGB space (triangle and tolerances for primaries). If no tolerances are speci-
fied, they are set to the default squares 0.0100 x 0.0100 (x, y).

If @ Compare with manual RGB space | was selected in [Options RGBL the manual RGB
space is additionally displayed as a white triangle.
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Auto-zoom

Zoom to the current measuring point so that size of the visible chart area is
0.1400 x 0.1400.

Show measurements

Switch between All and Active
O All: Chromaticities of all measurements are displayed in the diagram.
O Active: Chromaticity only of the active measurement is displayed in the diagram.

O Selected: Chromaticities only of the selected measurements are displayed in the
diagram.

Relevant settings:

Color Matching Function: [Options Color Matching Function
RGB color space: |Options )) RGB|

5.5.3 Chart: L*a*b* (plane)

Available in: ‘Custom’ preset.

L*a*b* (plane) DX
Reference white: 40
Xn=100.0
Yn=100.0 604
Zn=100.0
404
d
T T T T . T T T T
-80 -60 -40 (20 20 40 B0 &0

Show measurements: 40
" All

{" Active B NhmpEr ;
@ Selected h_ silb i

Visualizes a*b* coordinates from CIE L*a*b* calculation for the current spectrum or for
all spectra as a point on a plane.

Relevant settings:

Color Matching Function: [Options Color Matching Function
L*a*b* white point reference: |Options ) L*a*b*
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5.5.4 Num: XYZ

Available in: ‘Custom’ preset.

XYZ X
x 202 y 152 7| 11

Displays the XYZ values of the measured spectrum.

Relevant settings:

Color Matching Function: [Options Color Matching Function

5.5.5 Num: xy

Available in: ‘Custom’ preset.

X
Chromaticity x | 0,5539 y | 0,4171

Displays xy chromaticity as two numbers with a precision of 4 decimal places.

Relevant settings:

Color Matching Function: [Options Color Matching Function]

5.5.6 Num:uv’

Available in: ‘Custom’ preset.

)Y
Chromaticity u' 0,2534 ' | 0,5204

Displays u’v’ chromaticity as two numbers with a precision of 4 decimal places.

Relevant settings:

Color Matching Function: [Options>> Color Matching Function]
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5.5.7 Num: L*a*b*

Available in: ‘Custom’ preset.

[E=Tr X
I* 986 g+ 648 pr 149

Displays CIE L*a*b* color coordinates.

The values are calculated as follows:

L* =116f(Y/Y,) — 16
a* = 500[f(X/X,) — f(Y/Y,)]
b =200[f(Y/Y,) — f(Z/Z,)),

where

ro={

¢ for &€ > (24/116)3,
(841/108)¢ + 16/116  for & < (24/116)2,

X, Y, Z are the tristimulus values of the test object color stimulus considered and X,, Yy,

Z, are the tristimulus values of the specified white object color stimulus.

Relevant settings:

Color Matching Function: [Options>> Color Matching Function
L*a*b* white point reference: |Options ) L*a"b*

5.5.8 Num: L*u*v*

Available in: ‘Custom’ preset.

L*u*v* X
1+ 312 | 175 0 107

£

Displays CIE 1976 (L*u*v*) color coordinates.

L* is the same as in the L*a*b* widget.
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u* and v* are calculated as

w* = 13L"(u' — u)))
v*=13L*(v' — 1)),

where u!, and v/, describe the specified white object color stimulus (the values are de-
rived from XYZ-values specified under the L*a*b* white point reference settings).

Relevant settings:

Color Matching Function [Options Color Matching Function]
L*a*b* white point reference |Options ) L*a"b*

5.5.9 Num: L*u*v* - Saturation, Chroma, Hue
Available in: ‘Custom’ preset.

L*u*v* - Saturation, Chroma, Hue E|

s | 06% ¢+ 205 g 314

Displays CIE 1976 (L*u*v*) additional values: saturation, chroma, hue-angle. They are
calculated as follows:

Sup = 13/ (0 — up))? + (v — })2,
Cro=Vu?+v2 = L"s,,

/ _ / *
- 7 = arctan—.
uw —u, u*

h,, = arctan

Relevant settings:

Color Matching Function: [Options Color Matching Function
L*a*b* white point reference: |Options ) L"a"b*
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5.5.10 Num: RGB

Available in: ‘Custom’ preset.

RGB

Observer:
ClE2015 2°

Sensitivity: 10%

RGB space:
manual

Primaries:
R=(0.7350; 0.2650)
G=(0.2740; 0.7170)
B=(0.1670; 0.0090)
W=(0.3333; 0.3333)

R= 11493
G= 13541
B= (14847

Displays the RGB values of the measured spectrum in a selected gamut, with respect
to a certain white point.

Relevant settings:

Color Matching Function: [Options Color Matching Function
Reference white point: |Options )) RGB

5.5.11 Num: CCT

Available in: ‘Custom’ preset.

CGT X

Corr. ColorTemp CCT | 5481 K

Displays the Correlated Color Temperature. If the point given by color coordinates lies
too far from the Planckian curvature (|D,,| > 0.05) or CCT value is beyond the range
from 600K to 20000K, CCT gets the value of 0, and its field is dimmed. Connected
calculations like CRI, CQS, TLCI, TM-30-15 or CFI that require a plausible CCT value
also cannot be done in this case.

Relevant settings:

Color Matching Function: [Options>> Color Matching Function
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5.5.12 Num: Duv

Available in: ‘Custom’ preset.

OX
Duv 0,003

Displays the chromaticity difference value D,,. This is the distance to the Planckian cur-
vature. D, is only meaningful for white samples. If the point given by color coordinates
lies too far from the Planckian curvature (| D, | > 0.05) or CCT value is beyond the range
from 600 K to 20000 K, D, gets the value of 0, and its field is dimmed.

Relevant settings:

Color Matching Function: [Options Color Matching Function]

5.5.13 Num: dE2000

Available in: ‘Custom’ preset.

dE2000 @

Reference white:
x=0.3324, y=03474 dEp 9.87
¥=5859e+03

Displays the color difference value dE2000. The reference point is a white point with the
same luminance as the measured test light source.

Relevant settings:

Color Matching Function: [Options Color Matching Function
Reference white point: |Options ) RGB
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5.5.14 Num: Color Difference

Available in: ‘Custom’ preset.

Color Difference D @

Current measurement -> default reference

Reference:

L*=59.1 dEyq 3.26
a*=9.68

b*=-141

Displays results of color difference calculations performed by a chosen standard (CIE76
or CIEDE2000; the resulting value is designated dE,, and dEy, respectively). The for-
mula for these calculations are based on CIE L*a*b* color coordinates.

Do a measurement. Click on \Current measurement -> default reference\ to make it a reference
for subsequent measurements. It is also applied as a reference to itself, that is why dE
value gets 0 after this operation.

Do other measurement and L*a*b* values of the reference measurement will be used
for calculations.

The reference L*a*b* color coordinates are stored for all color matching functions (CMF),
and the resulting dE value is calculated also for all CMFs, so that the CMF settings for
the reference measurement and for the current measurement always match.

Relevant settings:

Color Matching Function: [Options Color Matching Function
Calculation standard: [Options>> Color Difference]
L*a*b* white point reference: |Options ) L"a"b*

5.6 Color Quality

5.6.1 CRI

The calculation of the Color Rendering Index is done according to the CIE report 13.3-
1995.

The special indices R; to R4 and the JIS R;; are calculated. The general Color Ren-
dering Index R, as well as its extended version R, are shown.

Note: The meaning of R. index changes depending on CRI-settings
(). It can be the mean value of either 14 or 15 special
indices.
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This reference illuminant is calculated automatically from the Planckian law if the color
temperature of the sample is below 5000 K and from a daylight approximation if it is
above 5000 K. The measured CCT will be used for the reference illuminant calculation.

Remark: If the CCT calculation was not possible (see CCT description), then
the Color Rendering Index calculation is also not possible.

5.6.1.1 Chart: CRI Columns

Available in: ‘CRI’, ‘Custom’ presets.

CRI Columns X

Auto: ref. illuminant - daylight 5000-7000K, CCT= 5009 K
100
g0 22 88 g7 88
804 o oo O 4
70
60
50

40
30

20
10

87 90 gg

R1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

The widget displays the CRI data in columns. R, and R, indices are shown as two lines
in the background.

Relevant settings:

CRil reference illuminant:
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5.6.1.2 Chart: CRI Circle

Available in: ‘CRI’, ‘Custom’ presets.

CRI Circle X

Auto:

ref. illuminant -
daylight 5000-7000K
CCT=5009 K

The widget displays the CRI data as a circle diagram. R, and R, indices are shown as

two thin circle lines in the background.

Relevant settings:

CRiI reference illuminant:
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5.6.1.3 Chart: CRI Table

Available in: ‘CRI’, ‘Custom’ presets.

CRI table (CIE 13.3)

R3=81,2
R4=186,5
R5=88,2
R6=182,9

R7=85,1

Chromaticity difference DC=

CRI color samples

EEEEE

R1=190.2 R8=170.3
R7= 882 - R9=120

R10= 65,7
R11= 87,0
R12= 63,4
R13=89,9

R14= 88,0

Auto: ref. illuminant - daylight 5000-7000K, CCT= 5009 K

H ER EE

X

9,6E-3

JIS color sample

R15= 846 ’7

Ra=| 84,03

(mean value of R1 - R8)

Re= | 77,52

{(mean value of R1-R13)

The widget displays all CRI-relevant numeric results with color samples for better ori-
entation. Additionally, the chromaticity difference DC between the test object and the
reference illuminant is shown.

Relevant settings:

CRiI reference illuminant:

5.6.2 CQS

The calculation of the Color Quality Scale (CQS) is also possible.

‘A Color Quality Scale (CQS) is being developed at NIST, which evaluates several as-
pects of the quality of the color of objects illuminated by a light source. This metric
involves several facets of color quality, including color rendering, chromatic discrimina-
tion, and observer preferences.’ http://colorqualityscale.com/

The calculation of the Color Quality Scale values is done according to the sheet (ver-
sion 9.0.3) of NIST. In addition, the general score Q,, fidelity index (), color preference

scale @, and relative gamut area (), are calculated.

Remark:

If the CCT calculation was not possible (see CCT description), then
the Color Quality Scale calculation is also not possible.
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5.6.2.1 Chart: CQS Columns

Available in: ‘CQS’, ‘Custom’ presets.

Chart: CQS Columns X

100
90 86
80
70
60
50
40
30
20
10

90 90 a5 87 89

81 82 82 gg 79 82

12 3 4 56 7 & 9 1011 12 13 14 15 QaQ,Qp

This widget displays CQS relevant values as a column chart except @,, which is not
scaled to the range of 0 to 100 and, therefore, cannot be displayed in the same diagram.

Relevant settings:

None.

5.6.2.2 Chart: CQS CIELAB

Available in: ‘CQS’, ‘Custom’ presets.

CQs CIELAB

Q=73
Q=70
Q.79

Values
$vs1=67

The widget displays colors of reference and test light sources for each CQS color sample
in the CIELAB coordinate system. The general score @),, fidelity index (), color prefer-
ence scale ), and relative gamut area (), are also displayed. Individual V'S, values can
be read up from the ‘Values’ control.

Relevant settings:

None.
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5.6.3 TLCI & TLMF EBU R137

Television Lighting Consistency Index 2012 and Television Luminaire Matching Fac-
tor 2013 calculations are done according to the software and documentation of
EBU Tech 3353—3355 (see https://tech.ebu.ch/tv-lighting--consistency-
index-2).

Remark: If the CCT calculation was not possible (see CCT description), then
TLCI and TLMF calculations are also not possible.

5.6.3.1 Chart: TLCI EBU R137 Report

Available in: “TLCI-2012’, ‘Custom’ presets.

TLCI EBU R137 report X
Television Lighting Consistency Index-2012

Lightness Chroma ‘ Hue
TLCI-2012: 70 CCT =5405 R | 4+ + 0
RY| 0 0 -
vie| - 0
G - +
% 0 0 + + +
G + 0 0
E + + 0 - -
8 |
B/M + +++++
T + + 0 +++++
m + + + 0 +

el
est| 0400 425 450 475 S00 525 S0 575 GO0 B2S BS0 GTS W0 TX 7RO

The widget displays ‘Colorists advice table’, final @), value, color samples for test and
reference light sources and schematic graphs with spectra like the native EBU software
does.

Relevant settings:

None.
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5.6.3.2 Num: TLCI 2012

Available in: ‘Custom’ preset.

Qa=| 66

Num: TLCI 2012 X
Ref Test dL* dc* dH* dES Q

Dark skin 1 -0,344 -0,862 1,499 1,763 80,2
Light skin 2 -0,617 -0,194 1,488 1,623 83,2
Blue sky 3 -0,127 1,015 2,313 2,149 71,6
Foliage 4 0,589 1,204 0,629 1,481 86,0
Blue flower 5 -1,268 1,633 -0,507 2,232 69,7
Bluish green 6 -0,492 0,064 -1,876 1,941 76,3
Orange 7 0,462 -0,108 2,096 2,149 71,6
Purplish blue 8 -0,371 1,818 1,635 1,566 84,3
Moderate red 9 -0,802 -0,563 -0,541 1,119 92.4
Purple 10 -0,954 1,160 -2,746 3,183 496
Yellow green 11 0,828 1,464 -0,007 1,682 82,0
Orange yellow 12 0,849 0,638 2,855 3,046 R
Blue 13 -0,032 1,900 1,623 1,841 78,5
Green 14 1,080 1,226 -1,082 1,959 75,9
Red 15 -2,392 -1,361 -0,461 2,790 57,4
Yellow 16 0,691 1,114 1,881 2,292 68,4
Magenta 17 -1,926 0,311 -2,829 3,437 45,0
Cyan 18- -1,610 -0,038 1,764 2,396 66,0
White 90.01% 19 0,026 -0,496 -0,322 0,592 98,2
Neutral 8 59.1% 20 0,026 -0,411 -0,296 0,507 98,8
Neutral 6.5 36.2% 21 0,027 -0,351 -0,249 0,431 992
Neutral 5 19.77% 22 0,026 -0,295 -0,190 0,352 995
Neutral 3.5 9% 23 0,016 -0,229 -0,144 0,271 99,7
Black 3.13 24 0,009 -0,163  -0,106 0,194 99,9

The widget displays individual color differences for reference and test light samples.

Relevant settings:

None.
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5.6.3.3 Chart: TLMF EBU R137 Report

Available in: ‘Custom’ preset.

TLMF EBU R137 report X
Television Luminaire Matching Factor-2013

Lightness Chroma Hue ‘
TLMF-2013 35 CCT = 6675 | R | + +4+ ++4+
Ref: 11.csv [RIY}  ++ e
Y + +
el 0
G 0 +
ac| o 0 -
c| o 0 -----e-
Cc/B [
B| - -- 0
B/M 0 -- +++
M | 0 - +++++
ﬁ + 0 +++++ 4+

Ref

— et

T TR T A N T TN T A T A Y S I A
B WD 40 M) 40 4D 0 SN D S0 M) G0 R0 G40 6D BED TDD 0 THD TD

The widget displays ‘Colorists advice table’, final @), value, color samples for test and
reference light sources and schematic graphs with spectra like the native EBU software
does. The only differences from the TLCI widget are labeling and that the file name of
the reference spectrum is also specified.

Relevant settings:

Reference spectrum as file: |Options )) TLMF
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5.6.3.4 Num: TLMF 2013

Available in: ‘Custom’ preset.

TLMF 2013 X
Ref | Test dL~ dc~ dH" dE” Q

Dark skin 1 -0558 -2,182 -1,226 2564 623
Light skin 2 0754 2922 2042 3643 415
Blue sky 3 0394 2616 0907 2395 66,1
Foliage 4 0318 -0672 1989 2123 722
Blue flower 5 0243 2431 -1,862 3591 424
Bluish green 6 0258 0,144 3773 3785 393
Orange 7 -1687 -1256 0,374 2,136 719
Purplish blue 8 0719 1,754 0223 1766 802
Moderate red 9 -1460 -1,402 -2,749 3414 454
Purple 10 0055 1601 -2028 2673 599
Yellow green 11 -0597 -0,409 2,001 2727 721
Orange yellow 12 -1375 -1,145 1422 2285 685
Blue 13 0,806 1,337 0,255 1468 863
Green 14 -0.163 -0478 1435 1521 852
Red 15 -1440 -1,146 -1,333 2273 6838
Yellow 16 -1,046  -0,710 2,322 2644 605
Magenta 17 0760 0489 -3520 3635 417
Cyan 18 0942 1465 2053 2386 663
White 90.01% 19 0220 5259 4,829 7,143 124
Neutral 8 59.1% 20 0225 4661 4210 6285 16,1
Neutral 6.5 36.2% 21 -0.231 4006 3554 5360 220
Neutral 5 19.77% 22 0216 3,317 2920 4424 308
Neutral 3.5 9% 23 0,128 2595 2270 3450 @ 4438
Black 3.13 24 0,074 1,896 1,630 2501 637

The widget displays individual color differences for reference and test light samples.

Relevant settings:

Reference spectrum as file: |Options ) TLMF|
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5.6.4 Spectral Similarity Index (SSI)
Available in: ‘Custom’ preset.

Spectral Similarity Index (SSI) X
SSI[P2840] 68

CCT Test Spectrum 3840

CCT Reference Spectrum 3841

Ref
Tast

G,3E-3 -

5,0E-2 -

4,0E-2 -

30E-3 -

SPD normaliz ed

20E-3 -
1.0E-2-

S.8EG T ] I I I I I I I I I
375 405 435 455 455 525 555 585 8615 645 875

& [mrn)

The widget displays individual color differences for reference and test light samples
(according to SMPTE ST 2122:2020).

The Spectral Similarity Index (SSI) compares a cinema light source to a chosen known,
satisfactory, reference (typically daylight or artificial light). The SSl is a measure of the
similarity of the relative spectral distribution of a test source to that of a reference source
or illuminant, expressed as a single metric reported on a 100-point scale, independent
of any particular camera sensitivity characteristics or surface spectral reflectance. It can
be used to evaluate how similarly one can expect two light sources to work with, or in
place of, each other for motion-picture photography. It is also suitable for other lighting
applications.

Remark: If the CCT calculation was not possible (see CCT description), then
the SSI calculation is also not possible.

Relevant settings:

Reference spectrum:
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5.6.5 IES TM-30-18

IES TM-30-18 is a method of quantifying of the color rendition characteristics of a light
source. 99 CES (color evaluation samples) with known spectral reflectance functions
are analyzed for the light source with the measured spectrum and an ideal reference
light source. Results are grouped by their hue values into 16 groups ‘hue bins’. From
a comparison of results for the both light sources two values are derived: R/ (fidelity,
‘closeness to reference’) and R, (gamut, ‘increase or decrease in chroma’).

Remark: If the CCT calculation was not possible (see chapter 5.5.11 ‘Num:
CCT’, page 49), then the TM-30-18 calculation is also not possible.

5.6.5.1 Chart: TM-30-18 Test&Ref

Available in: ‘IES TM-30’, ‘Custom’ presets.

TM-30-18 Test & Ref X

CCT= 8651

Ref
Test

27—

22-
S 20-
£ 18-
=

- 15-

5]

H
T 12-
£

5 1.u—ﬁ
S 0g-

[}
05—

0.2

0.0~ | 1 | | | | | |
380 430 480 530 580 630 680 T30 780
A [nm]

The widget displays Correlated Color Temperature, the measured spectrum and gen-
erated on the basis of CCT reference spectrum, which is either daylight or Planckian
standard illuminant, or a mixture of both (as native IES TM-30-18 calculation tool does).

Relevant settings:

None.
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5.6.5.2 Chart: TM-30-18 Color Vector Graphic (CVG)

Available in: ‘IES TM-30’, ‘Custom’ presets.

The widget displays a color vector graphic in Lab-color space.

Relevant settings:

Color Vector Graphic (CVG) chart options: |Options )) TM-30|
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5.6.5.3 Chart: TM-30-18 Chroma Shift by Hue

Available in: ‘IES TM-30’, ‘Custom’ presets.

TM-30-18 Chroma Shift by Hue

X

20%

18%

10%

5%
0%
-5%
-10%

12 13 14 15

Chroma Shift by Hue

-15%

-20%

Hue Bin

The widget displays chroma shifts for every hue bin.

Relevant settings:

None.

5.6.5.4 Chart: TM-30-18 R¢ by Hue

Available in: ‘IES TM-30’, ‘Custom’ presets.

TM-30-18 Rf by Hue

X

100

a5
50
=ha]
80
T3
70
B5
B0
55
&0

Rf by Hue

Hue Bin

The widget displays individual values of fidelity index R, for every hue bin.

Relevant settings:

None.
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The widget displays gamut and fidelity indices as a point with coordinates (R, R,). The
light source has the best color rendition properties if the point is in the corner of the

white area.

Relevant settings:

Show/hide R; and R, values, their precision and font size: |Options

5.6.5.7 Num: TM-30-18 Table

Available in: ‘IES TM-30’, ‘Custom’ presets.

TM-30-18 Table

Hue Bin
1

10
11
12

14
15

Rf

7
5]
68
72

78
a0
a0
79
73
61
45
4
81
81

75
85

TM-30

X

Graphic shifts (%)

Chroma

-14%
-10%
-5%
2%
%
5%
-5%
-12%
-19%
-11%

%
13%
10%

8%
-4%

Hue
-2%
9%

18%
18%
10%

4%
1%
15%
28%
28%
18%
8%
-6%
-20%
-T%

The widget displays individual R, values, chroma and hue graphic shifts for every hue

bin.

Relevant settings:

None.

Copyright © 2024 JETI Technische Instrumente GmbH

65



Operating Instructions
Software JETI LiVal
Document Revision 230

5.6.5.8 Num: TM-30-18 — Ry, R,
Available in: ‘IES TM-30’, ‘Custom’ presets.

Th-30-18 - Rf, Rg X

R | 750 Ry| 95.3

The widget displays gamut and fidelity indices R, and R, as numbers.

Relevant settings:

Precision of R; & R,: |Options ) TM-30)

5.6.6 CIE2017 Color Fidelity Index (CFI)

Color Fidelity Index (CFl) can be seen as a further improvement of IES TM-30 method.
It also uses 99 samples called Test Color Samples (TCS) which are rather similar but

not exactly the same as Color Evaluation Samples used in TM-30.

Remark: If the CCT calculation was not possible (see CCT description), then

the CFI calculation is also not possible.
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5.6.6.1

Num: CIE2017 Color Fidelity Index

Available in: ‘Custom’ preset.

| Rf G
789 916
RMO  RF1
813 799
R20 R
56.3 641
R0  RMB1
847 71T
R0 R
91.0  94.0
Rf50  Ri51
915 915
Rf60  Rf61
915 877
Rf70  Rf71
622  53.8
RfS0  Rf31
756 799
RM0 RO
862 759

Rf2
831
Rf12
76.3
Rf22
66.7
Rf32
62.2
Rf42
727
Rf52
909
Rf62
86.1
Rf72
85.1
Rfé2
89.7
Rf32
70.9

CIE2017 Color Fidelity Index

Rf3

82.6
Rf13
82.9
Rf23
85.7
R33
9.7
R43
75.5
Rf53
83.3
Rf63
734
RT3
52.8
Rf83
87.8
Rf33
g2.7

Rf4

84 .1

Rf14
92.6
Rf24
69.1

R34
67.7
Rf44
99.0
Rf54
91.6
Rf64
741
Rf74
9.7
Rf64
85.8
R34
66.9

Rf2
67.5
Rf15
90.3
Rf25
578
Rf35
81.3
Rf45
83.9
Rf35
89.5
Rf65
69.9
RfTS
543
Rfé5
80.3
Rf35
749

Rf6

84.0

Rf16
711

Rf26
66.3

Rf36
91.3

Rf46
86.1

Rf56
81.5
Rf66
65.4
Rf76
524
Rf66
81.0
Rf96
83.6

RfT

73.9
Rf17
76.6
Rf27
86.8
RI37
734
Rf47
88.0
Rf57
80.7
Rf67
62.9
RfTT
69.3
Rf87
79.9
Rf97
85.3

Rfé
6.7
Rf18
84.8
Rf28&
80.2
Rf38
925
Rf48
85.8
Rf5&
81.4
Rf68
0.7
Rf7é
54.6
Rf8é
86.7
Rf38
84.3

X
Rf3
94 8
Rf19
73.8
Rf29
65.3
R39
96.3
R49
84.5
Rf59
911
Rf69
76.0
Rf79
80.3
Rf89
80.4
Rf39
8.7

Displays all special color fidelity indices R;; and the general color fidelity index R, as a

table.

Relevant settings:

None.
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5.6.6.2 Num: CIE2017 Color Fidelity Index Test & Ref

Available in: ‘Custom’ preset.

CIE2017 Color Fidelity Index Test & Ref

CCT= 5234

18-

16-
14-
12— N

1.0-

100

SPD (normalized to v

480 330

|
580
Anm]

630

660

X

— Ref

I I I
130 780

The widget displays Correlated Color Temperature, the measured spectrum and gen-
erated on the basis of CCT reference spectrum, which is either daylight or Planckian

standard illuminant, or a mixture of both.

Relevant settings:

None.

5.6.7 Num: Metamerism Index

Available in: ‘Custom’ preset.

Metamerism Index
CIE daylight illuminant: D55 du' v
10 10
2,3054E-3 Limit = 0.015
dE dE dE dE
1 2 3 3
M [380; 780] 3,027E-1 3,954E-1 1,673E-1 3,335E-1
v
M, [300; 700] 0,000E+0  |0,000E*0  |0,000E*0

dE
5

1,348E-1

(WY

150 23603: 2005

AV Quality Grade

&

0,000E+0 |

2,667E-1
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Calculates metamerism values M, and M, according to ISO 23603:2005.
M, will be calculated only if a specbos UV is used or the option

[fthe spectrum does not cover the full calculation
range for metamerism - extend it with zero values.

has been selected via |Options )) Metamerism|,

Color difference du,v, of the actual spectrum and the selected reference illuminant is
calculated. The field is marked with red if the limit of 0.015 is exceeded.

The individual dE of the metameric samples are shown in addition to the average values
M, and M,,.

Furthermore, the related quality grade is displayed.

Relevant settings:

Reference illuminant: |Options )) Metamerism|

5.7 LED Values

5.7.1 Num: Peak WL & FWHM

Available in: ‘Custom’ preset.

OX

Feak A 752  mm

Threshald: 0.0 3%

FWHM | 33828 =»m

This widget displays the peak wavelength of a spectrum and the belonging width
(FWHM-Full Width at Half of Maximum). This is especially of interest for LED and
similar spectra.

Relevant settings:

Threshold for calculations of peak wavelength and FWHM:
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5.7.2 Num: Centroid WL

Available in: ‘Custom’ preset.

OX

Centroid A 670.2 nm

Threshald: 0.0 3%

This widget displays the centroid wavelength of a spectrum. This is especially of interest

for LED and similar spectra.

Relevant settings:

Threshold for centroid calculation:

5.7.3 Num: LED Summary

Available in: ‘Custom’ preset.

Luminance Ly | 4493E+0 f;d
Chromaticity x | 0.3365 y | 03516
Dom. wavelength Color purity
861.2 i) 6.5 %
Peak wavelength FWHM
Threshald:
752 e 3388 mr 00%
Centroid wavelength Threshold:
B70.2 i 0.0%

The widget displays a summary of the main optical values of LEDs.

Relevant settings:

Color Matching Function: [Options>> Color Matching Function]
Luminous Efficiency Function: [Options Luminous Efficiency Function]
Photometric units: [Options Photometric Units]

Thresholds for calculation of peak wavelength, FWHM and centroid:
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5.7.4 Num: Dom. WL & Color Purity

Available in: ‘Custom’ preset.

OX

Dom. WL Color purity
A 5612 FIPH PE 6.5 B

This widget displays the dominant wavelength and the color purity, calculated from the
actual spectrum.

Relevant settings:

Color Matching Function: [Options/ Color Matching Function

5.8 Other

5.8.1 Chart: Raw Spectrum

Available in: ‘Raw spectrum’, ‘Custom’ presets.

Raw Spectrum =X

24000 - ------------
29000 ....mm..........
20000 ...n'“m.........
X

200 nm Counts 25852
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This displays the raw data of a measurement. This can be useful sometimes, e.g. if
the general characteristics of the measured spectrum outside the calibrated range are
of interest. The raw spectrum is the basis for all radiometric calculations.

Widget Options:

Zoom

Similar as in chapter 5.4.1 ‘Chart: Spectrum’, page 38.

Spectrum range

Similar as in chapter 5.4.1 ‘Chart: Spectrum’, page 38.

Relevant settings:

None.

5.8.2 Chart: Transmission

Available in: ‘Custom’ preset.

Transmission =
| Current measurement -> default reference ' Zoom to Rectangle | ¥ RESET

Reference nama: #5
— Trans./ refl. Curmrent spectum || Reference [[FgEilat]
-1660

100 —-1600

-1500

-1400

-1300

-1200

-1100

@
m
|

-1000

=)
i

o
(=T}
I |

-
o
|

-700

Transmittance/ Reflectance [%]

=
<

w
m
|

-500

400 450 500 550 600 650 700 750 800 850 900 950
K [nm]

A= 355 nm Value 63 counts/ims Spectrumrange: = 350 fo 3 1000 nm
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This widget displays results of transmission calculations performed on the basis of raw
data. Note that reference and current spectrum graphs displayed in the widget have not
counts as units but counts ms™!; reference spectrum and current spectrum can be taken
with different integration time and normalization to it is necessary to make the spectra
comparable.

Note: Transmission measurements are based on raw spectra to make it pos-
sible to use even uncalibrated devices. It allows to use data taken
beyond the calibrated range. The drawback is that the user is respon-
sible for choosing a reasonable wavelength range by himself.

Rule of thumb: use transmission data only in the range for which your
device could be calibrated (this information you can find in technical
data).

To do a transmission measurement:

» Do a measurement of a light source you want to use as reference.

 Click on ‘Current measurement -> default reference‘ button. The normalized raw spec-
trum is copied to an internal buffer and will be used as reference for all subsequent
measurements. It is also applied as reference to the current measurement, that is
why you see a 100 % transmission line after this operation.

» Place an object whose transmission you want to measure somewhere on the way
from the light source to device.

» Do another measurement. Light blue line is the desired transmission.

To perform a reflectance measurement:

- Go to |Options )) Spectral Weighting Function| and load reflectance data of your refer-
ence reflector. (Distribution of JETI LiVal contains an example reflectance file of a
grey diffuse reflector Example_ReflectanceTarget_20percent.csv which you can
find in Functions subfolder of where your JET/ LiVal is installed).

» Click on ‘Current measurement -> default reference‘ button. The normalized raw spec-
trum is divided by the loaded reflectance data (so you get data for the pure light
source without a reference reflector) and is copied to an internal buffer and will be
used as reference for all subsequent measurements. It is also applied as refer-
ence to the current measurement, that is why you see a transmission line that is
equal to the loaded reflectance data after this operation.

» Change the reference reflector to an object whose reflectance you want to mea-
sure.

» Do another measurement. Light blue line is the desired reflectance.
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Widget Options:

Show

Checkboxes in the legend let to display/hide the current and the reference spectra.

Transmission spectrum is always displayed.

Zoom

Similar as in chapter 5.4.1 ‘Chart: Spectrum’, page 38.

Spectrum range

Similar as in chapter 5.4.1 ‘Chart: Spectrum’, page 38.

Relevant settings:

Spectral weighting function: lOptions Spectral Weighting Function

5.8.3 Chart: Spectral Calculation

Available in: ‘Spectral calculation’, ‘Custom’ presets.

Spectral Calculation

OX

Muttiphy |V |please load a function... | Load... ' | show function '
Show measurements
Calculated Spectrum & Al € Active ¢ Selected MMI LT
1,00E+2~
g9 00E+

Start Wavelength [nm]

0

End Wavelength [nm]
0

Memo

Arbitrary Unit

0,000E+0 ame

Enables the user to make spectral calculations with two spectra or a measured spec-
trum and a weighting function. The basic operations of +, —, x and + are possible.
Select the operation from a drop down menu in the upper left corner of the window.
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The first operand is the active spectrum and the second one (function) can be a refer-
ence spectrum (see chapter 7.2 ‘JETI LiVal Own Files’, page 126) or another spectrum
in ‘.csv’ format according to the following structure:

TYPE,FUNCTION

Start Wavelength [nm],350
End Wavelength [nm],500
Number of points, 151

Memo, EX spectrum G-300M(PS-2)
Unit, none

Wavelength, Relative Intensity
350,0.987719

351,0.988889

352,0.990643

353,0.992982

354,0.995906

355,1.000000

356,0.999415

357,1.000000

358,0.998830

359,0.998830

360,0.996491
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The wavelength step width can be 1 nm or 5nm.

Spectral Calculation )
IMI IPhutusynthesisSpectrum.csv | Load... ' | e — ' Start Wavelength [nmi]
Show measurements | | I— 400
Calculated Spectrum ¢ Al " Active ® Selecteq 09 SCae | MNormed | | Colored N
1,40E-3- —
1,30E-3-
Wemo
1,20E-3-
DIN 5031-10 Action
1.108-3- spectrum of
? 1,00E-3- photosynthesis
g 9,00E-4-
E 8.00E-4- s
% 7,00E-4- IFunctinn
2 5.00E-4-
=
m |
g 5.00E-4
% 4.00E-47 L, |7,899E+0 f
3,00E-4- % [0320
2 00E-4- o [
1,00E-4-
Ll Bl 1 1 . | : Integral Value
400 550 600 650 700 725 w
Anm] 31002 =

If the second spectrum is an action spectrum and the operation is selected to Multiply,
the result will be a weighted spectrum. If the unit is specified with ‘none’, the unit of
the weighted spectrum will be displayed, otherwise the unit a.u. (arbitrary units) will be
used.

The second spectrum / weighting function has to be loaded with the button and

can be viewed using the button.

The spectrum resulting from the calculation is shown in the diagram. Furthermore, an
integral value is calculated through integration.

The settings of the spectra calculation will be stored.

The other widget options \LOQ Sca'e‘, ‘Normed\, ‘Colofed\ and the selection Show

measurements All / Active / Selected function similiar as in chapter 5.4.1 ‘Chart:
Spectrum’, page 38.

Examples for the application of weighting functions are the measurement of

« effective radiation for plants in greenhouses;

« damaging radiation for artwork;
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» hazardous optical radiation for humans according to directive 2006/25/EC (the
weighting functions are contained on the software USB flash drive);

» charging effectivity of phosphorescence displays.

Adequate care has to be exercised during measurements with weighting functions with
extreme slopes to obtain accurate results.

Relevant settings:

Number Format: [Options Number format

5.8.4 Chart: Rank View

Available in: ‘Rank view’, ‘Custom’ presets.

Rank View DX‘
RANK

not ranked

JETI LiVal offers the possibility to classify DUTs manually according to their xy chro-
maticity using the rank view widget.
At the beginning, the borders of the ranks in xy coordinates have to be defined.

Preparation of Ranks

Up to 12 different ranks can be arranged, which are summarized in one rank file. Each
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rank has to be defined by a polygon in the xy diagram, which can have up to 8 corners.

The menu point [Options Rank VieW] opens the following window:

“ Menu / Options /

"Rank View

RankNr. | 1 w| RankName: | [ Activated
Mumber of Points P
x ¥
bl
# 0.0000
0.0000 0.0000
0.0000 0.0000
|
Load =ettings { Save =ettings { Clear =ettings { Cloze {

Here it is possible to select the rank number, the number of corners (points), the xy
coordinates of the corners and the rank name. If the data of all ranks are specified, the

ranks can be stored together within a file via . Several groups with up to 12
ranks can be stored in different files. Use a distinguishable name for each file. Click

and select the appropriate file if you want to use the ranks for classification.
If not all ranks of a file are needed, deactivate the unnecessary ones with the Activated
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check box. The deactivated ranks will remain in the file for further use.
The activated ranks will be shown in the xy diagram.

N JETI Lival | S/M: 1510045 | Battery Status: Charging 82 %

File Preset Options Extra Calibration:#1 no accessory’ Info

<[> Preset:  chromaticity xy Weighting Function:

None

o _ Eln
Labelled ShowRGB color triangle Observer 2° (CIE1931) All - A e Auto-zoom

0.4307 -

Average

L 7 MEASUREMENT r
" F (radiance) =

0.4164 4 [“ sync [1000.00 g
3000 K/ 7g [ cont. (interval 0 5}
Target
l_ Hold Integration Time
0.4093 S [ Quick mode
%/
Ranks_Luxeon_Demolleasurements.spc- 1} _'|
/ 3500 K/ &6C / Ranks_Luxeon_DemoMeasurements.spc -2
0.4022 Ranks_Luxeon_DemoMeasurements.spc -3
/ Ranks_Luxeon_DemoMeasurements.spc - 4
E Ranks_Luxeon_DemoMeasurements.spc-5
3500 K/ 68 =
0.3950 et o 4
toTable |F 2o | torer || woeor |
o 2000 K/ TA
) X ///
0.3807 / o K}/ ,Z
0.37:
0.2884 '
0.3798 0.2888 0.3979 0.4089 0.4180 0.4250 0.4240 0.4421 0.4521 0.4812

x

od

Luminance L. 586 a5

Chromaticity x| 0.4486 ¥ | 04229

Usage of Ranks

Open the menu point [Preset Rank vieWI or press . A window, showing different
boxes for the ranks in addition to the measuring values, will be opened. Once the
measured xy coordinates fall into a rank, it is displayed in light green color, and its name
is displayed large in the lower part of the window.
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PR JETI Lival | S/N: 1510045 | Battery Status: Charging 82 %

File Preset Options Extra

Calibration:#1 no accessory’ Info

<] Preset:

rank view

3500 K/ 6A

3500 K/ 6B

—

Rank: Luxeon Rebel ES Bin Coordinates.set

‘

Weighting Function:
Mone

T3l

M ﬂ:\verage

{radiance) 3

[~ Sync

[~ Cont. (interval 0 s)
Target

[ Hold Integration Time

™ Quick mode

Ranks_Luxeon_Demoleasurements.spc - 1 al
Ranks_Luxeon_DemoMeasurements.spc - 2
Ranks_Luxeon_DemoMeasurements.spc- 3
Ranks_Luxeon_DemoMeasurements.spc - 4
Ranks_Luxeon_DemoMeasurements.spc - 5

il
| to Table 1!75u1u | to Ref. || to PDF 1

3500 K/ 6B

Luminance L, 78.4 =

Chromaticity x | 04025 ¥ | 03921

Furthermore, this rank is shown below the boxes. If the measuring result does not fall
into any specified rank, the message ‘out of specification’ will be shown.

N JET Lival | S/M: 1510045 | Battery Status: Charging 82 %

File Preset Options Extra

Calibration:'#1 no accessory’ Info

l€2] Preset:

rank view

3000 K/ 7A

Rank: Luxeon Rebel ES Bin Coordinates.set

al

Weighting Function:
None

Ta[

Average

MEASUREMENT r
(radiance) -

[ syne |1000.00
[~ Cont. (interval 0 )
[~ Hold Integration Time
[ Quick mode

Target

Ranks_Luxeon_DemoMeasurements.spc - 1 2
Ranks_Luxeon_DemoMeasurements.spc
Ranks_Luxeon_Demohleasurements si
Ranks_Luxeon_DemoMeasurements. spc - 4
Ranks_Luxeon_DemoMeasurements.spc-5

[ oTabe |Fauo [ torer || oror |

ed
m

Luminance L. 635

Chromaticity — * | 0.4140 ¥ | 0.3727
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Remark: If the xy coordinates lie on a border line, belonging to two different
ranks, the first rank in the sequence will be selected.

5.8.5 Num: Circadian Metrics

Available in: ‘Custom’ preset.

Circadian Metrics DX

Circadian metrics

DIN SPEC 5031100, August 2015
- e 1.52 = e

X, ipes (MEDD 1146 o

A ety 0,800

M, mel.oes (MDER) 0,884

Y meiv.e (MEER) 0,975

EML 1266 £

cCT 5327 K

The action spectrum for circadian effects due to suppression of melatonin is imple-
mented in the software. Therefore, it is possible to calculate the circadian radiant
value (X,,.;), the melanopic daylight equivalent photometric quantity (X, e, pe5), the
melanopic action factor (a.....), the melanopic daylight efficacy ratio (m, me.pes) and
melanopic equi-energy (E) efficacy ratio MEER (v, ) and the Equivalent Melanopic
Lux (EM L) of a light source.

CCT values are also indicated due to their correlation t0 @ -

Relevant settings:

Action spectrum: |Options/ Gircadian|
Luminous Efficiency Function: [Options>> Luminous Efficiency Function

Copyright © 2024 JETI Technische Instrumente GmbH 81



Operating Instructions

Software JETI LiVal ' iE l |

Document Revision 230

5.8.6 Num: ipRGC-Influenced Responses to Light

Available in: ‘Custom’ preset.

iPRGC-nfluenced Responses to Light X
ipRGC-Influenced Responses to Light
CIE 026,E:2018

. W
S-cone-opic L. 7,542E-2 g

. W
M-cone-opic L. | 2,120E-1 p—

- W
L-cone-opic L, |2,632E-1 g

. W
Rhodopic Ly 1.817E-1 g

. w
Melanopic  L,q 1568E-1 p—

This widget can be seen as a more modern and extended version of the ‘Circatian Met-
rics’ widget. Calculations are based on CIE DIS 026/E:2018 Draft International Stan-
dard.

Relevant settings:

None.

5.8.7 Num: Scotopic Lv
Available in: ‘Custom’ preset.
Scotopic L'v X

Scotopic Luminance L, |1729E+0 ;I—d

Shows the scotopic value of the active spectrum in the widget field (depending on the
used accessory it will be Scotopic Luminance, llluminance, Luminous Flux or Luminous
Intensity).

The value is calculated independently of the level of luminance and is also displayed for
luminance values > 0.005 cd/m?.

Relevant settings:

Photometric Units: [Options Photometric Units]
Number Format: [Options>> Number format]
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5.8.8 Num: Hazard

Available in: ‘Custom’ preset.

Hazard X
Setting for next meas urement Type of hazard: Retinal thermal alternative (a = 11.0 mrad); R(IEC 6247 1)
Type of hazard

Emission limits: Exempt28000/a  Low Risk:28000/a Mod Risk:71000/a l:
o Require radiance measuring mode: IF m
g Retinal thermal alternative method 11 mead Relevant equation: ;

.. Calibrated range: 2350 - 1000 nm
" Requwe Radiance measunng mode:

141600
ﬁz -n[MEcaz‘mg, ICNIRP LR - ZL}.ROOA)" - '09?E+6 SEH‘?
1.1 0 mead PRl - = W rad
o . IR 1 207E+4 R

Distance r. 2000 mm

Fov {d=size of field stop):
4
b
To determine the risk group, please
create the 11 mrad field of view.

Maximum permissible exposure duration:

t.= +Inf hours
0 0

Displays results of hazard calculations performed as described in CEI/IEC 62471:2006.
Calculations for eight hazard types are available:

11 mead at d=2.2 mm

Radiance measuring mode:

* Retinal blue light hazard (FOV 100 mrad, 11 mrad or 1.7 mrad)
* Retinal thermal hazard (FOV 11 mrad )

 Retinal thermal hazard (weak visual stimulus) (FOV 11 mrad)
Irradiance measuring mode:

« Actinic UV hazard for the skin and eye

* Near-UV hazard for the eye

 Retinal blue light hazard — small source

» Infrared radiation hazard for the eye

« Thermal hazard for the skin

* Blue light alternative method (FOV 100 mrad, 11 mrad or 1.7 mrad)
* Retinal thermal alternative method 11 mrad

 Retinal thermal (weak visual stimulus) alternative method 11 mrad
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Retinal blue light hazard and retinal thermal hazard measurements require that
the device is used in luminance/radiance mode; other hazard types require illumi-
nance/irradiance mode.

Although the option buttons on the left side of the widget are activated/deactivated de-
pending on the selected hazard type, the user is responsible for selecting the correct ac-
cessories (focusing optics, diffusors, apertures) himself. It is only checked whether the
selected hazard type is possible in the current measurement mode. Only in Radiance
mode, an additional check is made whether the calibration file matches the selected
Field of view (FOV).

On the right side of the widget the measurement results are displayed with the following
values: Type of hazard (including FOV or angle q, if relevant), emission limits and rel-
evant equation (for information only; they are different for different hazard types), result
of the relevant equation, maximum permissible exposure duration and risk group.

If the calculation range prescribed by the standard exceeds the calibration range of the
device, this is marked in the equation by highlighting of the corresponding sum limits.

Widget options:

Type of hazard
Type of hazard calculation to be made.
Radiance measuring mode:

Blue light:

- According to IEC 62471: The the risk group is determined according to IEC 62471,
i.e. the FOV (Field of view) is automatically selected in the correct order.

- Manually: FOV can be selected regardless of the previously measured risk group.
Retinal thermal / Retina thermal weak:

- R()\): Switch whether the R-curve according to IEC 62471 or according to ICNIRP
is to be used.

- oi: Angle « for retinal thermal hazard calculation. This option appears only if “Type
of hazard’ is set to ‘Thermal’.
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Irradiance measuring mode:

Actinic UV skin & eye / Eye UV-A / Blue-light small source / Eye IR / Skin thermal:
- no further settings necessary

Alternative methods Blue light / Retinal thermal / Retina thermal weak:
- Distance r: Distance of the field stop to the aperture stop
- Fov: Field of view calculated as the size of the field stop d / distance r

- For further settings for blue light (According to IEC 62471 / Manually) and for retinal
thermal and retinal thermal (weak visual stimulus) (R()\), angle «) see Radiance
measurement mode.

Note: Widget options affect only subsequent measurements. So, it is a nor-
mal behavior if nothing happens immediately after switching them.

Relevant settings:

Spectral Weighting Function: [Options>> Spectral Weighting Function]

Note: To avoid confusion with double-applied weighting function, hazard cal-

culation is not performed if any user-defined weighting function is
loaded.

5.8.9 Num: Hazard Efficacy Coefficients

Available in: ‘Custom’ preset.

Hazard Efficacy Coefficients X
1,553E-3 MW
K sV - kim
o W
K Uv-AV 3,357E-2 Kilm
W
K RV 498981 g

Shows the hazard efficacy coefficients Kgy, Kyvay and K;gy as described in
DIN EN IEC 62471-7.
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« The ultraviolet hazard effectiveness of light radiation Ky in mW/kim is the quo-
tient of an ultraviolet hazard quantity £s and the corresponding photometric quan-
tity By :

400
Ey-S(\)-dX
Ksy = 0 780)\ ) [mW /kim]
Ko+ fago Ex-V(X) - dA

 The ultraviolet UV-A hazard effectiveness of light radiation Kyyay in W/kim is
the quotient of a UV-A hazard quantity Eyv 4 and the corresponding photometric
quantity Fy :

400
By - d)
K _ 315 W /kim
T K [T B, V(A - dA [W/klm}

+ The effectiveness of the infrared eye hazard due to light radiation Kz in W/kim
is the quotient of an infrared eye hazard quantity £,z and the corresponding pho-
tometric quantity Ey:

o003 Ex-dA+ [500By - d
Kiryv = 750 [W /kim]
Ko+ [EO By V() - dA

5.8.10 Num: Museum Lighting

Available in: ‘Custom’ preset.

Museum Lighting Dg
Group  Samples Hoam [ 2] ® b (" Use Harrison's damage function
! m>
(" a Low-grade paper 5 0,038 10
==Harrison's function
Cb Rag paper 1200 0,012 os i
l b = 0.012
e Oil paints on canvas 850 0,012
0.6
Cd Textiles 290 0,012
0.4
(® e Water colors on rag paper 175 0,012
0.2
C Custom 100 0,012
0.0 =
300 400 500 600 700
\
Effective iradiance Damage potential Maximum exposure time
Egn | 3877E+0 M Pom | 3.861E-5 —Io tg= 45133 hours

Displays results of calculations of potential damage to museum objects according to
CIE 157:2004 ‘Control of Damage to Museum Objects by Optical Radiation’.

Calculations are performed in following steps:
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 The Effective Irradiance that causes damage is calculated as
Edm = /Ee,)\ : 5()\>dm,7"el ~dA [mW/mz]
A

« Damage Potential is calculated as

Eam
Pin = = W/ (m? - )]
» The Critical Duration of Exposure is calculated as
HS m
ty = Ec’lcrln [hours]

where H; 4, is the threshold effective radiant exposure set by user in dependence
on the group of sample materials.

s(N)am.rer USEd in the first equation is relative spectral object responsivity given either by
an exponential function of the form

S(A)dm e e—b(A—BOO)

or by the ‘Harrison’s damage function’.

Though the Harrison’s damage function (‘An Investigation of The Damage Hazard in
Spectral Energy’, Laurence S. Harrison, 1954) considered to be obsolete, it is still widely
used. To make it comparable with the exponential function, it has been normalized so
that it gives 1 at 300 nm, and also it has been extra- and interpolated because originally
it was tabbed from 300 nm to 780 nm in 20 nm steps.

Widget options:

Group of samples

The threshold effective radiant exposure H;, 4, and the coefficient b (the latter only if the
exponential function is used) depend on this setting.

Use Harrison’s damage function

If chosen, the coefficient b is ignored and Harrison’s damage function is use instead of
the exponential function.

Note: Widget options affect only subsequent measurements. So, it is a nor-
mal behavior if nothing happens immediately after switching them.

Relevant settings:

None.
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5.8.11 Num: Display Blue Light Measurement

Available in: ‘Custom’ preset.

Display Blue Light Measurement DX
L g (300 - 700 nm) 0,828 sr_M:nz
Kgv 4,941E-4 %
K¢ (0N sPEC 5021-100, August 2015) 0,603
Repirs 153 %
Rigre 27 %

R nepep 3714 %

Shows the results of calculations to assess the long-time effects of blue light radiation
from displays on human eyes and the blue light ratios required to test the so called "low

blue mode" of displays.

Calculations are performed in following steps:

 The blue light hazard weighted radiance is calculated as
700
Lg= / Lex - B()\) - dX
300

where B()) is the blue light hazard spectral weighting function.

 The blue light hazard efficacy is calculated as

700
Kpy — 300 Lea(A) - B(X) - dX

- 7
Ko+ foo Lea(\) - V() - dA

where

K,, is the maximum value of the spectral luminous efficacy (683 Im/W);
V(A) is the CIE spectral luminious efficiency function for phototopic vision.
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The circadian efficacy is calculated as

780
sy = Jo Leall) - CY) -

o Lea(N) - V(A) - dX

The ratio of a band with a bandwidth of +-20nm next to the blue peak to the entire
power spectrum is calculated as

BluePeak+20
RBP/FS = 100% . BlueP;s%k_zo Lev\()\) - d\ [%]
Le,)\()\) ~dA

380

The blue peak is determined in the range from 380nm - 500nm.

The ratio of light in the range from 415nm - 455nm compared to 400nm — 500nm

is calculated as *
Lea(M) - dA

Rrr/rp = 100% - 451(?0 ,,\( ) o
100 Lea(A) - dX

The blue peak in "low blue mode" should not be more than double as high as the
highest peak in other parts of the spectrum. The ratio of the highest peak outside
the blue (in the range greater than 500nm - 780nm) to the blue peak (in the range
from 380nm - 500nm) is calculated as

L ot BluePea,
RNBP/BP:mo%—g (BlucPeak [%]
BluePeak

Relevant settings:

Action spectrum for K¢: [Options Circadian
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5.8.12 Num: Ratio Calculation

Available in: ‘Custom’ preset.

Ratio Calculation X
Dividend
Start Wavelength [nm]  End Wavelength [nm]
= =
= 380 = 400
[ Divisor

Start Wavelength [nm]  End Wavelength [nm]
= -~
3 400 = 420

Ratio VValue |0.5646

Ratio Calculation allows to calculate the ratio of the integral values of two wavelength
ranges of a spectrum. The specified wavelength ranges will be stored for each mea-
surement separately.

Relevant settings:

None.

5.8.13 PAR (Photosynthetically Active Radiation)

The general PAR value E,;, is the number of photons emitted by a light source in one
second regardless of their individual frequency and of their impact on the biological
system. It is calculated according to the following formula:

A2
1
Ephot = H/E()O "X d>\7
A1

where E()\) — measured spectral distribution, \; » — wavelength range, i — Planck con-
stant, ¢ — speed of light.

Copyright © 2024 JETI Technische Instrumente GmbH 90



Operating Instructions
Software JETI LiVal _I_
Document Revision 230 'E U

5.8.13.1 Num: PAR

Available in: ‘Custom’ preset.

PAR (Photosynthefically Active Radiation) X

S ECTE 2T ETlL I ) ¥  Action spectrum of photosynthesis

= =

=400 =700

File name:
Photosynthetically active radiation
PhotosynthesisSpectrum.csv
Ephot |9.3905E+0 uMal -
s sqm File info:
ol start wavelength [nm] memo
phot (30 00nm) J0.0000E+0 uiol
e LI 0 00000 5 sqm 400 DIN 5031-10
Action spectrum
end wavelength [nm] |of photosynthesis
WMol
v Ephot (401..500nm) |2.9482E+0 5 sqm 795,
v Ephot (501_600nm) |3 5858E+0 ushgglm Photobiologically active radiation
Ephotbiol ~ |6.9490E+0 }Sm";—alm

M  Ephot (601.700nm) |3.3388E+0 *S‘Ms—g'm
[ Ephot (701..800nm) |0.0000E+0 ;"Lﬂ

The standard wavelength range for PAR is 400 nm to 700 nm, but the borders can be

changed. Furthermore, it is possible to calculate the PAR value in selected wavelength
ranges of 100 nm.

Additionally, it is possible to calculate an effective PAR number E,.umi if Action

spectrum of photosynthesis is checked. It uses a standardized action spectrum of
photosynthesis and weighs the effect of the photons depending on their wavelength.
The following formula is used (s(\)—action spectrum):

A2
1
Ephotbiol = m/E()\) ~s(A) - A-dA.
A1

The action spectrum according to DIN 5031-10 is supplied and must be loaded only
once. The file is located in the JETI LiVal functions folder. In the future, it is also used
by default after a program restart.

Alternatively, it is possible to use own action spectra. They have to meet the following
structure:
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TYPE,FUNCTION

Start Wavelength [nm],350
End Wavelength [nm],500
Number of points, 151
Memo,DIN5031-10

Unit, none

Wavelength, Relative Intensity
350,0.987719
351,0.988889
352,0.990643
353,0.992982
354,0.995906
355,1.000000
356,0.999415
357,1.000000

llluminance mode.

Remark: The PAR value is measured physically correct if the device is used in

Relevant settings:

None.

5.8.14 Num: NDVI (Normalized Difference Vegetation Index)

Available in: ‘Custom’ preset.

NDVI X

_ NIR-RED . -
NDVI = R < RED 7,290E-1

The NDVI is calculated according to the following formula:

NIR — RED

NDVI = SR RED

with RED =620 1to 700 nm and NI/R =790 to 810 nm.

Relevant settings:

None.
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5.8.15 History1-5
Available in: ‘History’, ‘Custom’ presets.

History1 X

"I X-axis
number e timne

3211E+2-

3.208E+2- \/

3.206E+2-

—_—

Total time| = = | 00:00:42.321

3.204E+2-

32028+2 - 1 1 1 1 1 1 1 1
12:31:35  12:31:40 12:31:45 12:31:50 12:31:55 12:32:00 12:32:05 12:32:10 12:32:17

These five widgets allow to track changing of a certain measuring value over the time.
They are especially useful in combination with ‘continuous scan’ mode.
X-axis marks are measurement names. Y-axis marks are corresponding values.

Widget options:

Value to track (left drop-down list)

Measuring value to be tracked: L,, L., CCT, z, y, «/, v', Dominant Wavelength, Color Pu-
rity, Centroid Wavelength, Peak Wavelength, FWHM, L. (extended; for any of 6 custom
set ranges), battery voltage and battery percent.

Number/time switch

If set to ‘number’, the data points are places equidistant along the x-axis corresponding
to the number of measurement. If set to ‘time’, the x-axis displays time.

Calculated value to show (right drop-down list)

There are some values that can be calculated from the history data: minimal and
maximal values, difference between maximum and minimum, mean value, ‘Michelson
contrast’ and the total time between the first and the last measurement.

In Irradiance measurement mode, the Luminous Exposure Hv can be additionally
calculated for the tracking value Ev and the Radiant Exposure He for the tracking value
Ee. Hv and He are calculated in the History widget over the total period of all existing
measurements.

Relevant settings:

See relevant settings of every individual value.
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5.8.16 Summary Table

Available in: ‘Summary table’, ‘Custom’ presets.

iSummary Table | X
1 | 2 | 3 | 4 5 6 | L
f_DeviDe number: 2011088 Device number: 2011088
| |Name # 2 Name # #2 =)
f_Maasllring mode Radiance Radiance Measuring mode Irradiance Irradiance Irradianc
I " |Correction SLM SLM Correction SLM SLM SLM
f_DaIe 19.10.2021 19.10.2021 Date 19.10.2021 19.10.2021 18.10.20
._Time 14:51.02 14:51:20 Time 14:58:05 14:58:07 14.58:08
" |calibration file #1 UV no accessory #1 UV no accessory Calibration file #2 Diffusor Mar21 #2 Diffusor Mar21 #2 Diffu
._Sym:. frequency [Hz] 0,00 o.00 Sync. frequency [Hz] 0,00 0,00 0,00
f_TjnI [ms] 25,00 61,74 T_int [ms] 25,00 25,00 25,00
I _Averages 1 1 Averages 1 1 1
._Lv [cdisgm] (CIE1931 2°) 1,161E+03 4 728E+02 Ev [Ix] (CIE1931 2°) 9,814E+03 9,780E+03 9,792E+
_ Hv [Ix*s] 0,000E+00 1,526E+04 3,026E+
._Le MWi(sr*sqm)] {350-1000nm) 6,562E+00 2,6B5E+00 Ee [Wisgm] (3560-1000nm) 5,656E+011 5,646E+01 5,B647E+
_ He [Jisgm] (350-1000nm) 0,000E+00 8,780E+01 1,745E+
I~ Time period for Hv and He [s] 0,000 1,56 3,09
f_CCT K1 5683 5680 CCT[K] 9094 o080 5083
I ~ |dE2000 (CIE1931 Z%) 1Hr 126 dE2000 (CIE1931 2¢) 16,9 16,9 16,9
._Chmm.Coord. (CIE1931 2%) Chrom. Coord. (CIE1931 2%)
= 0,3282 03280 x 0,2830 0,2831 0,2831
I _y 0,3488 03508 Y 0,3024 0,3024 0,3025
I~ L*a*b* (CIE1931 2°) (Xn=100.0, ¥n=100.0, Zn=100.0) L*a"b* (CIE1931 2°) (Xn=100.0, ¥n=100.0, Zn=100.0)
f_L‘ 2466 1787 L 5191 518.6 5187
._a‘ -22.8 -187 a* -50,5 -50,3 50,5
:_h’ 11,6 8,82 b* -102,2 -102,2 1018
| |Ratio Values Ratio Values
I _Wavelenglh Range Dividend [nm] 380 -400 380 - 400 Wavelength Range Dividend [nm] 380 -400 380 - 400 380 - 40
" |wavele ngth Range Divisor [nm] 400 - 420 400 - 420 Wavelength Range Divisor [nm] 400 - 420 400 - 420 400 - 42
._Ilaliu Value 0,5744 0,5561 Ratio Value 08104 0,6096 0,6116
" Iwavele ngth [nm] Le [Witsr*sgm*nm)] |Le [Wi(sr*sgm*nm)] Wavelength [nm] Ee [Wiisgm*nm)] Ee [W/(sgm*nm)] [Ee [W/(s
._JBD 4,93264E-03 1,83127E-03 380 8,247B4E-02 8,18737E-02 B8,15675
f_JB1 4,68747E-03 1,74618E-03 381 8,01268E-02 7,77977E-02 791007
._JBZ 4,71087E-03 173728E-03 382 7,53008E-02 7,84454E-02 8,01972
_333 5,00984E-03 1,84807E-03 383 8,11538E-02 7,96290E-02 8,08603
._334 5,14B58E-03 191625E-03 384 8,61605E-02 8,58477E-02 B8,50791 4
E | Ew
Display Row Names Delete Column Clear Table Export Table Table Options

The summary table is probably the most important widget because all measured data
can be stored there and then be exported into ‘.xIsx’ or ‘.csVv’ file formats.

Remark:

The labels ‘Spectral Radiance’/ ‘Irradiance’; ‘Luminance’/ ‘llluminance’

and ‘Radiance’/ ‘Irradiance’ are changing automatically in depen-

dence of the attached measuring head.

The transfer of data into the table is described in chapter 7.1.1 ‘Data Transfer into the
Table Widget’, page 125.

Relevant settings:

Values to be shown in the table: Table Options or Options ) Table|
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6 Settings

6.1 Measurement Settings

6.1.1 Averaging

The Average setting between the JET/ logo and the button can be used to
obtain the spectrum as an average value from up to 10000 successive measurements.

Average

4
j1

6.1.2 Integration Time

The default behavior (as described in chapter 4.1 ‘Measuring Procedure’, page 16) of
JETI spectroradiometers is automatic adaption of the integration time according to the
light level of the source before every measurement with maximal possible integration
time of 60s.

But the integration time adaption is a rather time-consuming procedure, and 60s are a
rather long period of time. Thus, several possibilities to reduce the measuring time were
implemented.

These are:

» Reducing the maximal integration time calculated by adaption algorithm. Use-
ful if measuring dark light sources or black color samples. Adaption is still per-
formed before every measurement, but the integration time will never be longer as
the specified value. (See chapter 6.1.2.1 ‘Setting of Maximal or Fixed Integration
Time’, page 96.)

 Using of fixed integration time. In this case, adaption is never performed, and
cases of over- or underexposure are ignored (though overexposured measure-
ments are marked red in the legend). This option is intended for experienced
users who can take responsibility for correct settings of integration time for a well-
driven spectrum. (See chapter 6.1.2.1 ‘Setting of Maximal or Fixed Integration
Time’, page 96.)

* Using of & Hold Integration Time = option. All subsequent measurements are per-
formed with the previously used integration time. Adaption is performed only
if over- or underexposure occurs. (See chapter 6.1.2.2 ‘Hold Integration Time’,
page 97.)
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* Using of ™ Quick Mode option (useful only in continuous mode with & Cont.
switched on). Adaption is never performed. For specbos 12x1 devices, dark
measurement is made only once at the beginning. Integration time is limited to
0.5s. Cases of over- or underexposure themselves are ignored (their results are
still stored with red marking in the legend), but these cases cause integration
time changes for the subsequent measurements. Precision of results is very low.
Useful for quick device adjustment. (See chapter 6.1.2.3 ‘Quick Mode’, page 98.)

« Using of [Extra>> Max. Signal Targeting Help]. Principally, the same as the Quick Mode,
but no calculations are performed and measuring results are not stored. Useful for
device adjustments, if it is to be directed to the brightest point of an extended light
source (what can be a problem, for example, for hazard measurements). (See
chapter 6.1.2.4 ‘Max. Signal Targeting Help’, page 98.)

Next sections describe all mentioned options separately.

6.1.2.1 Setting of Maximal or Fixed Integration Time

This option provides control over integration time settings. You can use +-
shortcut to open this window.

‘ Menu / Options / Integration Time

rMormal mode with adaption:

Max. integration time Max. adapted averages
- =
- 1000 ms - &0

rQuick mode:
Max. integration time Renew dark measurement every
= =
- 500 ms - 0 &

rFixed integration time:

Walue g 5.00 ms OFF

Warning: setting fixed integration time mode on can cause
unexpected measuring results.

oK Cancel

‘Max. integration time’ and ‘Max. adapted averages’ (spectraval only, for other devices
this control is not visible) are internal device parameters which have influence on the
behavior of the integration time adaption algorithm. The setting is saved to the internal
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memory of the device and stays the same until device is reconnected.

It can be useful to make many measurements of some dark light source within a relative
short time, if precision of measuring results is not very important.

If using fixed integration time, the setting is ignored.

¥ Max. integration time and % Renew dark measurement every ... s are settings which are rele-
vant if using ‘quick mode’ (for explanations, see chapter 6.1.2.3 ‘Quick Mode’, page 98).

In some cases, it is desirable to set the integration time to a fixed value. This can be
done through setting of the $ Vvalue of ‘Fixed integration time’ (in ms) and switching the

fixed integration time mode .

Fixed integration time:

Value %IWEIJJEI ms %
Warning: setting fixed integration time mode on can calse

unexpected measuring results.

The following measurements will use this integration time without performing of adap-
tion.

A suitable value for the integration time can be found after a first measurement with acti-
vated adaption by pressing the button (Tint). The information of adapted integration
time and the related counts will appear on the top of the window left from button.

Int. time: 3 x 227 65 ms ADC-counts: 51010

[ Zoom te Rectangle | ¥ RESET ]

sig

rements:

Remark: When a fixed integration time is used, there will be no warning in case
of underexposure, and in the case of overexposure the measurements
will be marked red in the legend.

6.1.2.2 Hold Integration Time

It is possible to save previously determined integration time for further measurements.
This can be of interest if many objects with similar intensity are measured: in this case
the time that the device spends for adaption of integration time can be saved. Simply
click the box @ Hold Integration Time . If over- and underexposure occurs, a warning will
be shown (Couldn’t hold integration time). Then a new adaptation will be processed and
the new time will be saved for further measurements.

Another technique that allows to set integration time to a fixed value manually is in-
tended only for experienced users. Refer to chapter 6.1.2.1 ‘Setting of Maximal or Fixed
Integration Time’, page 96 to learn how to do this.
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6.1.2.3 Quick Mode

Switch 8_ Cont. with the interval of 0s and @ Quick Mode on and start measurements.

I L U Uy H=

I Cont. (interval 0 5)
[ Hold Integration Time

Target

A,

#1 +]

For specbos12x1 devices, a so-called ‘dark compensation’ measurement will be per-
formed. After that, the device will be able to estimate the level of a dark signal for all
integration times and to save time on doing dark measurements again and again before
every measurement.

Though, for long measurement series ‘dark compensation’ measurements should be
repeated from time to time. This time period is settable under [Options Integration Time]
(field $ Renew dark measurement every ). 0 means that the ‘dark compensation’ measure-
ment is never repeated.

@ Auto transfer option stays disabled during the whole series of ‘quick measurements’.
But measuring results can be transferred to the table afterwards.

Integration time will change automatically during the series of ‘quick measurements’
seeking to keep the signal level at approximately a half of its maximum, but it never
exceeds the limit set under [Options Integration Time] (field ‘Max. integration time’ for
‘Quick mode’). Default setting is 0.5s.

If overexposure occurs, no warning is shown, and results of this measurement are still
stored. But the integration time will be automatically reduced for subsequent measure-
ments.

6.1.2.4 Max. Signal Targeting Help

Menu point |Extra )) Max. Signal Targeting Help| provides a simple tool for quick device ad-
justments to the maximum of signal.

Bxtra | Calibration’#1 UV no accessory  Correction  Info
Check auxiliary lamp stability

| Max. signal targeting help [ —

Generate color samples
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‘ Mazx. Signal Targeting Help

level = 26928 counts

tint = 116.12 ms

Relative signal

262.9-
i

207.3 counts / ms

{Reference max. [counts] / integraticn time [ms])

CIDs.e

After clicking on , quick measurements start to be performed in the same manner
as in @ Quick Mode . This procedure is even more quick than Quick Mode, because no
calculations are done and no results are stored.

If an overexposure occurs, a red warning appears shortly.

evel - TGN - | EONEEREOSE

tint = 112.00 s

The maximum of the indicator shows the maximal signal measured during the current
series of measurements.

So the idea of usage is like following: set your device on a tripod, click on and scan
slowly through an extended light source to get the maximal value. Then scan through
the light source for the second time to reach this maximum again.

6.1.3 Continuous Measurement

If you want to measure continuously, you have several options.

Copyright © 2024 JETI Technische Instrumente GmbH 99



Operating Instructions

Software JETI LiVal ' iE l |

Document Revision 230

Right-click on the checkbox & Cont. in the main panel or call the menu point
Continuous Mode]_

‘ Menu / Optiens / Continuous Mode

(®) Interval (standard) =0 s ) Schedule

start

please specify the target file...

Select file for capturing End capturing

The main choice is between the ‘Interval (standard)’ mode and the ‘Schedule’ mode.

The first one is just the classical continuous mode that was the only option up to
JETI LiVal version 6.10.x. The settable value is the time period between the end of
one measurement and the beginning of the next measurement in seconds.

If you select this mode, this will be shown also in the main window as follows:

¥ Cont. (interval 0 )

The advantage of this mode is that it is possible to set the interval to 0 and to fire the
measurements just one after another, what provides the quickest measurement series
the device is capable to.

But the mode has a drawback: it has no relation to the absolute time.

Sometimes the task is, for example, to make a measurement to the beginning of every
hour (or minute).
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To make it possible, the 2" ‘Schedule’ mode has been developed.

' Menu / Options / Continuous Mode

() Interval (standard) 0 s ®) Schedule
Start O Now
(® At [11:00:00 o'clock
on | 17.01.2020
End () Mever
® At |11:30:00 o'clock
on | 17.01.2020
~
Meazure every - 50 s
Don't measure between | 23:02:08 o'clock and
05:04:57 o'clock.
[ = 1
ciUzers\LeviDesktop\test! .cap
Select file for capturing End capturing

It is possible to set the start and the end time of the series of measurements: input it as
text from the keyboard in the ss:mm:hh or dd.mm.yyyy formats correspondingly.

If start time is set to ® Now , the measurement series will start as soon as you set the
check-box & Cont. in the main window of JET/ LiVal. Or if the check-box is already set,
as soon as you close the settings-window.

The measuring period set under ¥ Measure every must be reasonably long; if the time for
the next measurement comes while the previous measurement is still running, the next
measurement will be omitted.

Additional option & Don’t measure between ' gives a possibility to set a scheduled break in
the series of measurement. It was thought as a sort of ‘bedtime’-setting for applications
where it is senseless to measure in the night.

[+ Cont. (by =chedule):

I [:E_nn mtemratinm Tirme
ECIrATIN =

Select file for Capturing\ button allows to open a file for capturing. That means that results of
every measurement made in continuous mode will be stored in a file. The file is written
line-by-line to make operation of writing to file secure. The general purpose is to avoid
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data loss in the case of unexpected events (soft- or hardware crash) during long series
of measurements. (See also chapter 7.3 ‘Capturing’, page 130).

Continuous mode works also in combination with 8 Hold Integration Time . and
M Fixed integration time - options (see explanations above).

If you use a combination of both @ Hold Integration Time and . Cont. , the measurements
will be done without adaption. Integration time at start will be used for all subsequent
measurements until over- or underexposure happens.

If it happens, the adaption of integration time will be done again, and the series of
measurements will continue.

If you use @ fixed integration time = option, no adaption will be done.

6.1.4 Type of Light Source

See chapter 4.4.2 ‘Pulsed Sources’, page 30

6.1.5 Target

The target laser will be switched off automatically if it is switched on while a measure-
ment is started. Afterwards, it will not be switched on again by default.

Options | Extra  Calibration:#1 UV no accessory Correction  |nfo

Color Matching Function r
Luminous efficiency function
Phaotametric units 3
Mumber format » thow measurements
i W Active O Selected @
Calculation range ¢ ve ¢ Selecte

Type of light source 3
Continuous mode

Pass / Fail 4

Spectral weighting function

Filters ‘

Target ’| Laseron aﬂermeasurementt

Sound

Screen mode >—. HVK ‘k\(’
The |Options ) Target ) Laser on after measurement| causes the target laser to be switched on
again automatically after a measurement. This feature can be used for a new adjustment

of the measuring area.
The feature is active after each single or continuous measurement.
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6.1.6 Power button

The [Options>> Power button>> Dark power button during measurement] causes the power button
of the connected device to be darkened automatically during each measurement. This
option is only available for specbos 2501.

Options | Extra  Calibration:#1 no accessory Dec23  Correction  Info

| Color Matching Function 4
Luminous efficiency function
Photometric units 4
Number format ) Show measurements |:
Al Acive " Selected SRR

Calculation range

ype of light source 2
Continuous mode
Pass / Fail 3
Spectral weighting function

Filters
Target 4
Power button D |V Dark power button during measurement |,

Sound [

6.2 Settings of Measured Data

6.2.1 Change Measurement Name and Graph Options

The proceeded measurements are named with consecutive numbers. Corresponding
plots have some default appearance.

Do rename measurements or to change their graphical appearance, make a right mouse
click on the desired measurement name in the legend to open a pop-up menu.

#1
#Z
#3

Rename

Change Plot Options
’_1 Delete to PO

. item allows to rename a measurement:

Please enter a new name for ‘74"
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Change Plot Options| allows to change the plot color and line/point style:

».. Change Plot Options *
File Mame: #1
—Spectrum plot options
Plot Color
v zolid
o ~dash
r—Chromaticity plot opti
dot
Point Style dash dot
dash dot dot
empty square |
0K Cancel

. deletes the actual measurement.

A confirmation dialog will always appear before data are deleted.

6.2.2 Delete Measurements

Additionally, the active measurement or all measured data can be deleted under the

menu point .

File | Preset Options Extra Calibration:#2 Diffus

Save to reference Cirl+Shift+3
Load reference Ctrl+Shift+0

Export table as Excel File
Export as ZEMAX =spcd
Export as Instrument Systems Data File .isd

Save snapshot Fi1
Print snapshot Shift+F11
Clear active " Shift+Del
Clear all g Ctrl+Shift+Del

File / Measurement info
Open AppData directory

Quit

A single measurement can also be deleted with the + shortcut after selecting it
in the legend with a left mouse click. It is also possible to delete a number of measure-

ments using the or keys in the usual manner; simply mark the entries, which
are to be deleted. Use + to mark all measurements. All measurements can also
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be deleted at once with [Ctrl)+[Shift] Del.

A confirmation window will appear before data is deleted.

MR JET Lival

9 Do you really want to delete the selected items?

6.3 Calculations and Format Settings

6.3.1 Color Matching Function

Through the menu point [Option8>> Color Matching Function] it is possible to switch between
different color matching functions (CMF).

7.5.3 | 5/N: 2011088
Options | Extra Calibration:'#1 UY no accessory' Correction |nfo

| Color Matching Function 4 |v 2° (CIE1931) I
Luminous efficiency function 10° (CIE 1964) g
Photometric units ¥ Judd-Vos 1978 - 2°
Mumber format *  CIE 2006 - 2°
Calculation range CIE 2006 - 10®
Type of light source b CIE 2006 - 2° Schanda-Csuti Mod.
Target *  CIE 2006 - 2° TU limenau Mod.
Continuous mode CIE 2006 - 10° TU limenau Mod.

CIE 1931 2°, CIE 1964 10°, Judd-Vos 1978 2° CIE 2006 2° and 10°, CIE 2006 2°
Schanda-Csuti modified, CIE 2006 2° and 10° TU limenau modified functions are avail-
able.

In case of CIE 1931 2°, all relevant data get no index.

In case of CIE 1964 10°, all relevant data get the index 10.

In case of Judd-Vos 1978 2°, all relevant data get the index JV'.

In case of CIE 2006 2°, all relevant data get the index F.

In case of CIE 2006 10°, all relevant data get the index F'10.

In case of CIE 2006 2° Schanda-Csuti mod., all relevant data get the index fm.
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* In case of CIE 2006 2° TU limenau mod., all relevant data get the index /L.

* In case of CIE 2006 10° TU limenau mod., all relevant data get the index I L10.

Remark: Please keep in mind that JET/ spectroradiometer in Luminance mode
has a field of view of 1.8°!

It is recommended to use the 2° observer for fields of view up to 4°.

6.3.2 Photometric Units — Sl Units/ Imperial Units

It is possible to switch between Sl and imperial units using the |Options )) Photometric units|
menu point. In case of imperial units, Luminance units are footlamberts (L) and lllumi-
nance units are footcandle (fc).

Luminance L, |9372E+1 L
Radiance L. 1.291E+0 %:
{300-500nm) srm

6.3.3 Number Format

The |Options )) Number Format| allows the user to switch between scientific and floating
point notation.

Options | Extra  Calibration#1 no accessory”  Info

Observer L ky

Luminous efficiency function

Photometric units k

Number format r |V" scientific notation L\g'—‘
Calculation range flnating point notation
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6.3.4 Calculation Range

The menu point [Option8>> Calculation Range| allows to specify wavelength ranges that are

used for radiometric calculations, relevant for L..

QOptions | Extra  Calibration:#1 no ac

Ob=server g
Luminous efficiency function

Photometric units g
Mumber format L4

Calculation range . |
Typeofight source g »

Le (extended)
1 -

2 ~F

200

280

315

400

550

750

() VIS (380 - 780 nm)

i%Userselectedrange

Fromi -| 300 to

tos 280
to s 315
tos| 400
to > 580
to = 750
to s 1000

. Menu / Options / Calculation Range

Le (regular widget with a single value)

() calibrated range (380-780nm)

-
-

nm
nm
nm
nm
nm

nm

600 nm

For the regular 1-value Le widget, there is a choice between the wavelength range
that corresponds to the visible light (380 nm to 780 nm), the entire calibrated wavelength
range (specbos 1201, spectraval 1501, spectraval 1511 and specbos 2501: 380 nm
to 780 nm; specbos 1211: 350nm to 1000 nm; spectraval 1501-NIR / 1511-NIR and
specbos 2501-NIR: 380 nm to 1000 nm; specbos 1211-UV: 230 nm to 1000 nm; specbos
2501-UV: 200 nm to 1000 nm) and user selected range.

For the extended 6-values Le widget, 6 ranges can be specified by user.
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6.3.5 Luminous Efficiency Function

I Menu / Optiens / Luminous Efficiency Function

Use as luminous efficiency function for photometric calculations::

oK

¥ from Color Matching Functions set ofthe current observer

'klways V() from CIE19371 2° (default)

Cancel

By default, the central color matching function 7 () of the CIE 1931 color space is used
as luminosity function V() for photometric calculations.

The menu point [Options Luminous Efficiency Function] allows to change this behavior and to

use the central color matching function of the current observer (chosen under
Color Matching Function]) as the luminosity function.

6.3.6 Pass/ Fail

The option can be activated in the menu point [Extra Pass / Fail]. It is possible
to select one or both radiometric quantities and/ or the chromaticity xy.

Options | Extra  Calibration:#¥1 no accessory” Info

Observer

Luminous efficiency function
Photometric units

Number format

Calculation range:

]

Type of light =ource F
Target 4
Continuous mode

Pass / Fail

Ky

Dbserver 2° (CIE1931)

r | Radiometric (Min/Max)

Spectral weighting function

Fittarc

Chromaticity xy
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The radiometric quantities are characterized by a value and a tolerance (relative or
absolute alternatively). The tolerance of xy can be characterized by a polygon with 3 to
15 vertices or by the McAdam ellipse.

I Min/Max Test Radiometric Values

ewnvae  » (olive) a0
- = < < cd
[V Luminance - 5.0000E+1 - 4.00 % - 21.EIIZIIZIIZI = i
I~ Radiance Sl0.0000e0  So.00 % Zoow0
Close {

The ellipse is defined by:

« the central xy value;
» the McAdam coefficients gi1, go1 and g9;

» the color step (SDCM, maximum 10).

The standard values for the McAdam ellipses of different CCTs (EN 60081:1998 and
ANSI| C78.376-2001) are included. Furthermore, it is possible to define user specific
ellipses and store the data in a SET file for further use.

The option can be activated by clicking on the check box left to the category.
All specified values are saved and available after a restart of the program.

‘ Pass/Fail Test Chromaticity xy

¥ McAdam elipse c m——
E B500K (Daylighty oy 12 92z
36.0 _40.0 450 x10*
x y SDCH;
|
. ' ‘ . l 0.3130 0.3370 :IE
[~ n- polygon Number of Points E
® ¥ i
12 hd 1 0.3333 0.3333
p 0.3535 0.3536
3 0.3520 0.3520
4 0.0000 1.0000 a4
Close {
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The results of a check are shown after every measurement through coloring
of the background. Appropriate values in boxed green or red, respectively, and also as
a green checkmark/ red cross in the ‘Pass/ Fail’ window.

It is not possible to store the results.

6.3.7 Spectral Weighting Function

This spectral weighting function works on the same principle as the ‘Widget Field'—tool
spectral calculation (chapter 5.8.3 ‘Chart: Spectral Calculation’, page 74) in ‘Multiply’—
mode.

The main difference is that while ‘Spectral Calculation’ is just an additional tool, which
does not affect the measurement results themselves, ‘Spectral Weighting Function’ is
applied directly to the measured spectrum, and all derivative values are computed for
the resulting spectrum.

To turn it on, choose |Options )) Spectral Weighting Function| or use a shortcut in the main
window (whatever stays below ‘Weighting Function” — the word ‘none’ or a previously
loaded function — works as a shortcut and leads to the settings).

‘ Menu / Options [ Spectral Weighting Function

|pleaseluadafunctiun... ‘ Load... 1| Unload '

Action Spectrum
Start Wawvelength [nm] T

JUEFE —
0

uuuuu

End Wavelength [nm] S
o

_____

Memo [ EU500E

B 400E=]-
3.00E+1 -
JO0E=1-

Type

|
il il =11 =T in (=] e =n il an
I 0 100 200 30 40 50 &0 70 &0 80 1

Vavelength [nm]

Arbitrary Units

= —
=

Close
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Click Load and choose a weighting function that is assumed to be stored on disk as a
‘.csv'-file.
After the correction spectrum is loaded, you can close this window.

m Menu / Options [ Spectral Weighting Function

|c lambda Snm 2015.cav ‘ Load 1 | Unload ‘
Action Spectrum
Start Wawvelength [nmj]
1.00E+0-
380
0.00E-1-
End Wavelength [nm B
730 P T.00E-1-
'E 6.00E-1-
=0
Memo £ 5.00E-1-
Circadian 2015 g 4. 00E-1-
3.00E-1-
2.00E-1-
1.00E-1-
Type 2.05E-8-; 1 1 1 1 | | | [
W 3a0 450 500 550 600 650 70O 750 730
Wavelength [nm]
Close

Now all subsequent measurements will be weighted with the chosen function. The
function itself will be shown schematically in the main window.
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Every measurement affected by a weighting function is marked with yellow in the legend.
In addition, the name of the weighting function is displayed in the table that is shown in
‘table view’-mode and can be saved.

File Preset Options Extra  Calibration:#1 no accessory’ Info |

|<9[=>] Preset: summary table

R

1 | 2 | 3 H‘ i \
P = Jaxnbeda S 2015.cov
jl}evioe number: 1510032 MEASUREMEN
Name #1 (radiance)
4 . . S
Measuring mode Radiance
" |correction Offset
 |Date 2207 2020
] Target
Time 16:31:15 18:33:07
" |calibration file #1 no accessory #1 no accessory
" |Sync. frequency [Hz] 0,00 0,00
" |T_int [ms] 5+ 57,520 592,800
_Averapes 1 1
" |Lv [caisam] (CIE1931 %) 1005 277
" |Le [Wi{sr*sqm)] (300-880nm) 0,461 0,122
el to Table [V auto
" |Color difference (CIE1931 2¢)
- |dE0D 100,8 54,1
~ |Reference L*=0,000; a*=0,000; b*=0,000|L*=0,000; a*=0,000; b*=0,000
" |Color difference (CIE2006 2 Schanda-Csuti mod.)
~ |dE00 103,1 57,3
jﬂeferenoe L==0,000; a*=0,000; b*=0,000|L*=0,000; a*=0,000; b*=0,000
|

To turn the ‘Spectral Weighting Function’-mode off, go to the menu point
Spectral Weighting Function] again and click _

6.3.8 Filters

Savitzky-Golay-smoothing (or DISPO-Digital Smoothing Polynomial Filter) is a low-pass
filter, which can be seen as an improvement and generalization of standard moving win-
dow averaging. The idea of both is to replace each data value f; by a linear combination
g; of f; itself and some of its nearby neighbors:

nR

9i = Z Cnfitn

n=-—nrg,

Here n;, is the number of points used ‘to the left’ of a data point ¢, i.e., earlier than it,
while ng is the number used to the right, i.e., later. A so-called causal filter would have
nr = 0.

By moving window averaging all coefficients ¢, are equal ¢, = 1/(ng + ng + 1).

The idea of Savitzky-Golay filtering is to approximate the underlying function within the
moving window not by a constant (whose estimate is the average), but by a polynomial
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of higher order, typically quadratic or quartic. For each point f;, a polynomial is least-
squares fit to all n;, + nr + 1 points in the moving window and then g; is set to be the
value of that polynomial at position .

This allows it to preserve higher moments of the underlying function and, therefore, to
reduce any undesirable bias, or to put it simpler: the Savitzky-Golay-smoothing treats
narrow spectral lines much more gently than moving window averaging.

Remark: Note that it can be applied only before measurements, and it will only
affect the subsequent measurements.

The Savitzky-Golay-smoothing can be switched on/off under menu .

' Menu / Options / Filters

[ Savitzky-Golay
l_%OnfOﬁ'
- degree must be == 0
- degree must be even
- degree must be <= 2% points
degree points (left and right)
4 4
- o
Close

The degree of a polynomial and the number of points to the left and to the right from a
current data point (points = n;, = nr) have to be chosen. Degree = 0 corresponds to
the moving window averaging sub-case.

6.3.9 CRI

With the menu point it is possible to choose whether the R;; index is

considered for calculation or select the reference illuminant for CRI calculation manually.
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‘ Menu / Options / CRI ‘ Menu / Options / CRI
uze R15 sample uze R15 zample
Reference illuminant: Reference illuminant:
uto Auto

Manual | anual

[Planckian radiator CCT | 2300

daylight S000-7000K *

CCT | 6504 K

Planckian radiator

v daylight S000-7000K '
daylight =7000K
lluminant A

lluminant B
lluminant C
lluminant D50
lluminant D55
lluminant D65
lluminant 0¥S
lluminant TL33
lluminant TLE&4

If ‘use R15 sample’ option is checked, in the CRI circle diagram appears the 15" sector,
in the CRI column chart appears the 15" column, and R, index gets the meaning of the
mean value of all indices from R, to Ris.

If ‘Reference illuminant’ switch is set to ‘Manual’ then another illuminant as default one
and another CCT than the measured one can be used. In this case, successive mea-
surements will use the selected value of CCT. If the chromaticity difference DC is greater
than 5.4 - 1073, the resulting Color Rendering Indices may be expected to become less
accurate.

There are following standard illuminants you can choose from: (illuminant A, B, C, D
series, TL33, TL84).
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6.3.10 SsSI

With it is possible to select the reference spectrum for SSI calculation.

4. Menu/ Options / 551 X

Reference Spectrum
() Auto
() Custom Load reference

() Standard references CIE D65

@®CCT  CCT| 2200 | £ iPlanckian radiator 4

The following options are available for selecting a reference spectrum:

* Auto (default setting):
The reference spectrum is calculated using the CCT value of the test spectrum.
The CCT value must be at least 1000 K and at no more than 25000 K. If the CCT is
less than 4000 K, the blackbody spectrum is calculated as a reference, otherwise
the daylight spectrum.

» Custom:
A spectrum saved via[FiIe Save to reference] or the button can be selected as
a reference here. The file formats ‘.spc’ and ‘.csv’ (chapter 7.2.4 ‘CSV file format’,
page 129) are supported if exactly one spectrum has been saved in the file.

« Standard reference:
It is possible to choose between standard illuminants A, C, E, D50, D55, D65,
D75, ID50, ID65, FL1, FL2, FL3, FL4, FL5, FL6, FL7, FL8, FL9, FL10, FL11,
FL12, FL31, FL32, FL33, FL34, FL35, FL36, FL37, FL38, FL39, FL310,
FL311, FL312, FL313, FL314, FL315, LEDB1, LEDB2, LEDB3, LEDB4,
LEDB5, LEDBH1, LED RGB1, LED V1 and LED V2.

« CCT:
The reference spectrum is calculated on the basis of the CCT value entered as
a Planckian radiator or daylight spectrum, depending on the selection. The CCT
value must not be greater than 25000 K and not less than 4000 K for the daylight
spectrum and not less than 1000 K for the Planckian radiator.
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6.3.11 L*a*b*, L*u*v

The [Options L*a*b*, L*u*v*
tions.

allows to set the white point reference for CIE L*a*b* calcula-

m Menu / Options / L"a™b™, L u™™

Reference white point

) Ll
X - 118.0 Y 131.0 rad G4.0

6.3.12 Color Difference

The |Options ) Golor Difference | allows to set the calculation standard for the color difference
widget.

m Menu / Options / Color Difference

Uze calculation standard

| CIEDE2000 v
CIE76
[+ CIEDE2000

6.3.13 LED

The allows the user to set the Threshold level to be used for the FWHM
calculation and, separately, the level for the centroid calculation.

m Menu / Options / LED

Threshold (peak wavelength & FWHM): = 100 %%

Threshold (centroid) 100 |22
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6.3.14 Rank View

The [Option3>> Rank VieWI box is described in chapter 5.8.4 ‘Chart: Rank View’, page 77.

6.3.15 Circadian Metrics

With [Opti0n8>> Circadian] it is possible to select the Action spectrum. The original Brainard
data (DIN V 5031-100, June 2009) or those of DIN SPEC 5031-100, August 2015, can
be used.

‘ Menu / Options / Circadian

Use S_ (A} constant function from

| DIN SPEC 5031-100, August 2015 | ;
DIN V 5031-100, June 2009 |

|VDINSFEEHB'I-'I[I]..Hugust21]15 ? |

6.3.16 Metamerism

With [Option3>>Metamerism] it is possible to select the reference illuminant for the
metamerism calculation and to determine whether a spectrum should be expanded
with zero values if it does not cover the full calculation range for metamerism.

By default, this option is not selected and the calculation is only performed if the
spectrum covers the full calculation range.

ws Menu / Options / Metamerism >

CIE daylight illuminant:

D55 |v

Ifthe spectrum does not cover the full calculation |

wal ) N i
range for metamerism - extend it with zero values !

OK
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6.3.17 RGB

The [Opti0n3>> RGB] box lets to set a color space for RGB-calculation and display sensi-
tivity.

. Menu/ Options / RGB — O x

RGBspace:  sRGB/HDTV(TU-RBT.709-5) ¥/

Sensitivity
[ Compare with manual RGE space 10 50 80
30 _seles 70

RGB Primaries |1| g e 20 "/ -30
R G B White 107 .90

X 0,6400 0,2000 0,1500 03127 U/ 100
y: 0,3300 0,6000 0,0600 0,3290 a 100
B el A ’
Ok Cancel
You can
* use one of the predefined data sets:
— PAL/SECAM (EBU 3213/ITU) — CIE RGB
— D9300K, PAL — ColorMatch P22-EBU
— sRGB/HDTV (ITU-R BT.709-5) — NTSC (1953)
— sRGB / E54, Black and White — Wide Gamut 700/525/450 nm
- D75, SMPTE-C — ITU-R Rec.2020 / Rec.2100
— D65, SMPTE-C — Best
— D55, SMPTE-C — Beta
- D3200K, SMPTE-C — Bruce
— DCI-P3 — Don4
— D-Cinema v1.2 - ECIv2
— Adobe (1998) — Ekta Space PS5
— Trinitron — ProPhoto
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RGB space PAL/SECAM (EBU 3213/ITU) v
manual

RGB Primaries YPAL/SECAM (EBU 3213/ITU) N \]
D9300K, PAL

R sRGB / HDTV (ITU-R BT.709-5)

x| 0,6400 SRGB / E54, Black and White
D75, SMPTE-C

Y D65, SMPTE-C

[ NRAR SMPTF-

» (with RGB-space set to ‘manual’): type in user specific x and y values for the
primaries and the white point manually,

« (with RGB-space set to ‘manual’): get x and y values from the actual measurement
using the get buttons.

+ (with RGB-space set to ‘manual’): load an existing ‘.rgb’-file from disk using
button.

@ Compare with manual RGB space can be selected to compare the manual RGB space
with a predefined RGB space. The manual RGB space is displayed as a white triangle
in <Chart: xy> and <Chart: u’v’> for this purpose.

Both standard and manual settings can be saved to ‘.rgb’-file using the @ button (the
file format “.rgb’ is a legacy of JETI MoDiCal software and is compatible with it).

The button provides a small utility to generate white point coordinates for
different standard illuminants.

‘ Choose Standard llluminant

Currer seting (note: chromaiicity coordinates of standard illurminants are different for different setings):
Observer 107 (CIE1584)

lluminant E D50 D65 D75

)
Planck cet J__ 5000

ZBEI'I} 41EI'EI' 54EI'EI' E?EI'EI' BI}IJEI' HEInEI'EI'

QK Cancel

It is possible to choose between standard illuminants E, D50, D65, D75 and Planck (for
specified value of Correlated Color Temperature).
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Remark:

White point coordinates are calculated for the current Color Matching
Function (CMF) setting (which matters because white point coordi-
nates are different for different sets of Color Matching Functions). But
all the ‘Standard llluminant’-utility do is one-time change of ‘White’-
setting in the RGB-widget, which does not remember the user’s choice
in the utility. So, you should use the utility again every time after you
change your CMF setting to update the white point.

—knob is a pure display setting and it has no influence on any measuring results.
Here is a comparison of 10 % (left) and 90 % (right) sensitivity settings for the RGB-widget

displaying the same values:

1 Menu/ Options / RGB —

RGE space FALSECAM [EBU 3213/1T0) -

I™ Compare with manual RGE space

—l

R G E White
x 0.8400 0.2800 0.1500 03127
¥ 0,3300 10,6000 0,0600 0,32%0

[=d

OK Cancsl

v~ o)

Observer:
CIE1931 2*

Sensitivity: 10%

RGB space
PAL/SECAM {EBU 3213/TU)

Primaries:
R={0.6400; 0.3300)
©={0.2800; 0.6000)
B={0.1500; 0.0600)
W={0.327: 0.3290)

R= (13,14

6= 1223

B= 1791

OX

4L Menu/ Options / RGB - ] ey
RGB space PAL/SECAM (EBU 3213TU) V‘
Sensitivity
I™ Compare with manuzi RGE space 0 % 8
W el 70
5 -
— = = |l Pgy "4
A G B White: 10 -50
x 08400 10,2900 0,1500 03127 o 100
v | 03300 0.0000 00000 0.3280 r
90
= | [ed =
RGB
Observer.
CIE1931 2°
Sensitivity. 90%
RGE spacs!

PAL/SECAM (EBU 3213/TU}

The default setting value is 100 %.
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6.3.18 TLMF

With [OptionS>>TLMF] it is possible to select a ‘.csv’ file with a reference spectrum for
TLMF calculation.

MR Menu / Options / TLMF

Reference Spectrum (380-760 nm)

eI S B
5.404200e-02
5.732300e-02
7.545000e-02
1.183900e-01
4.453000e-01
1.403700e-01
1.428900e-01
1.505200e-01
1.783800e-01
1.950200e-01
1.000000e+00

3.879100e-01
2.454800e-01
2.595000e-01
2.722T00e-11
2.832600e-01
2.919600e-01
2.976500e-01 e

Default

| Cancel | | oK |

The file must contain a single spectrum and have LiVal-compatible ‘.csv’ format.

6.3.19 TM-30

With [Options TM-SO] it is possible to select precision of R, and R, values displayed
inside some of the TM-30-18 widgets.

For TM-30-18 R &R, widget, it is also possible to adjust their font size and to make them
invisible.
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For Color Vector Graphic Chart it is possible to show or hide some more items, like
labels, chroma isolines and additional values.

TM-30-18 RT& Rg DN
140

D @ (1) Approx. limits for
sources on the
Planckian lacus.

= Rf= 94,9 e
= Rg = 96.1

&>
TM-30-18 Color Vector Graphic (CVG) X
General (all widgets): 94-9 5 4 96.1
Precizion of Rf & Rg (decimal places) : 1 R, = 3 Rﬂ
Rf& Rg Chart
5 7 2
Fontsize 40
Coler Vector Graphic (CVG) Chart:
8 1
show Rf, Rg, CCT and Duv values
show bin labels and dividers
=] 16
show chroma isolines (10%, 20%)
10 15
11
- 12 1
=

6.4 Sound

With this option, JETI LiVal gives a sound signal after every measurement. The com-
puter needs to be equipped with a speaker or headphones.

m Menu / Options / Sound

[® Play a sound after a measurement ends: Test
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6.5 Screen mode

The [Options Screen mode )) Dark screen during measurement| causes the screen to be dark-
ened automatically during each measurement.

Options | Extra  Calibration:#1 UV no accessory’  Correction  Info

Color Matching Function ¥
Luminous efficiency function
Phaotometric units 2
Mumber farmat » fhow measurements
Calculation range @ Active { Selected @
Type of light source 3
Continuous mode
Pass / Fail 3
Spectral weighting function
Filters
Target 3
Sound
| Screen mode » | Dark screen during measurement . ||
L4}

Integration time |

By pressing any key the darkening can be removed temporarily until the next measure-
ment.

6.6 Table

Through [Options>> Table] or through the button in the table view, the desired
data to be listed in the summary table can be selected.

/ Options / Table s

Spectral data Photo / Radio | Colorimetric values | Color quality | Miscellaneous
Line Offset 33

[V Device Serial Number

I- Battery Voltage and Percentage

[~ Time Stamp as Seconds Since Midnight, 01.01.1900 (with milliseconds)
[v Calibration File

Uncheck allin all tabs OK CAMCEL

Copyright © 2024 JETI Technische Instrumente GmbH 123



Operating Instructions

Software JETI LiVal ' iE l |

Document Revision 230

Measurement name, date and time stamp are always exported and this behavior is not
settable.

+ Line Offset setting lets to leave the specified number of the table lines empty. The cells
in these lines can be edited afterwards (used for comments etc.).

For spectral radiometric and spectral transmission data, wavelength range and step are
settable under the "Spectral Data" tab (the step can be either 1 nm or 5nm).

General data  Spectral data | Photo / Radio l Colorimetric values ] Color quality l Miscellaneous l

™ Spectral Iradiance instepsof [W tnm [T Som
Wavelenath Rangenmi 3§ 380 4 780

[~ Spectral Calculation instepsof [§ 1nm [T 5nm
[ Integral Value

[~ Transmission Spectrum [%]: instepsof [§ inm [T 6nm

Wavelength Rangeinm] 3§ 380 3 780

[~ Raw Spectrum [counts]

If @ Hazard is checked, @ Calibration File also gets checked and dimmed, because in
most cases hazard measurement methods presume switching between different cali-
brations and information about it is essential.

The Luminous Exposure Hv and Radiant Exposure He options are only displayed in the
Irradiance measuring mode. In contrast to the history widget in the table view, these
values are only calculated for continuous measurements and refer to the period from
the start of the continuous measurement to the time of of the respective measurement.
When changing the calculation range, only current measurements are recalculated. For
loaded measured values, ‘not calculated’ appears after changing the calculation range.

General data l Spectral data  Photo / Radio |Culorimetricva|um ] Color quality l Miscellaneous l

W Illuminance Ev

[~ Scotopic lluminance Ev

Irradiance Ee:
[ regular, 1value
[~ extended, 6 values

[ Luminous Exposure Hv

Radiant Exposure He:
[ regular, 1value
[~ extended, 6 values
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7 Data Storage

7.1 Data Table Export

It is always necessary to transfer the measured data into the data table before they can
be exported.

7.1.1 Data Transfer into the Table Widget

Open the data table ([ Preset )) Summary Table] or use the short key )

Initially, the table is empty.

Select some measurements in the legend (use Ctrll and Shift| in a usual way to
select several single measurements or a block of subsequent measurements).

Click below the legend to export the data to the table.

to Taple | W auto to Ref. to PC

The selected measurement will be transferred.

The measurement names from the legend will be used as column headers in the table.
It is also possible to save loaded reference spectra in the same manner.

If the checkbox @ auto is activated, all following measurements will be transferred to
table automatically.

7.1.2 Exporting the Data

Measuring data transferred into the table can be stored in ‘csv’, ‘.xIs’ or *.xIsx’ file formats
(Excel 97 or higher).

Remark: Excel' installation is not required.

Use [File Export table as Excel File] or the |Export Table| button in the table view, enter the
file’s name, select a format and location for the file and press to save it.

Display Row Names Delete Column Clear Table Expnr'lT?{:h Table Options i

Ly

Remark: Only the values that were selected under [Options Table| respectively

Table Options| are exported.

It is not possible to load the exported data into JET/ LiVal again.
See next chapter on how to load data into the software again.

'registered trademark of Microsoft
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7.2 JETI LiVal Own Files

7.2.1 Save...

button in the main window below the legend or [File Save to reference] (in earlier

versions of JETI/ LiVal had this functionality) allows the user to save selected
spectra so that they can be loaded again in JET/ LiVal for example as a reference for
future measurements.

o Table | M aute | to F‘.&ke_" to PDF
Ly

Following formats are available:

» Character Separated Values (CSV, file extension ‘.csv’) or
« Galactic SPC file format (GRAMS compatible, file extension ‘.spc’).

First, select some measurements in the legend by clicking on them and using or

keys to select multiple items. After clicking on m button, a window with some
options appears.

. Save 1 Selected Measurement as Reference pod

Memao (will be saved in the file header):

Measurements made during the last Save hazard calculation info

equinox on Venus Save museum lighting calculation info

Save Hv and He calculation infa

Operator (will be saved in the file header):!

Large green hungry alien

oK Cancel

It is possible to add a user comment (memo) and the operator’s name (both are op-
tional and can be left empty), or to save information about hazard, museum lighting or
Luminous Exposure Hv and Radiant Exposure He measurement modes (without this
information, these calculations cannot not be performed correctly after the spectra are
loaded again).

Remark: Saved spectra can be used directly for Spectra Calculations (see
chapter 5.8.3 ‘Chart: Spectral Calculation’, page 74.

Copyright © 2024 JETI Technische Instrumente GmbH 126



Operating Instructions

Software JETI LiVal ' iE l |

Document Revision 230

7.2.2 Load...

Once saved spectra files can be loaded using the menu point |File ) Load reference,.

CSV and SPC file formats are accepted. Batch loading of multiple files as well as loading
of files that contain multiple spectra is also possible (to mark multiple files in the ‘Load’-

window use and key combinations in the usual manner of Windows-Explorer).

7.2.3 Import from SD card (spectraval 1511 only)

If some measurements were made with a spectraval 1511 device in standalone mode
and saved to its microSD card, it could be required to transfer them to PC.

Actually, the better and the more convenient way to do this is to get the microSD card
from the device, to plug it into an SD card slot on the PC using a special adapter and to
manage the files in a usual way using Windows Explorer.

If this way is not desired or not possible, JETI LiVal has a special tool to do the task. A
notable drawback of this tool is a poor transferring speed though.

Use the menu point [File Import from Device]

ﬁ' Preset Options Extra Calibration'#1 no at
Save to reference Cirl+3hift+5
Load reference Ctrl+3Shift+0

| Impaort from device

[,
Export table as Excel File b
Export as ZEMAX sped

Export as Instrument Systems Data File .isd

Save snapshot F11
Print snapshot Shift+F 11
Clear active Shift+Del
Clear all Cirl+3Shift+Del

File / Measurement info
Open AppData directory

Quuit
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W File / Import from Device

Current path: /Steffen-44

- spectraval 1511 | 20190216_162736 csv = ‘ mport selected fies '
£ /Steffen-1 20190216_162744 csv L
20190216_162914.csv

- /Gteffen-2
- Atzu

6_1
20190216_163519.csv ‘ Save selected files to disk '

[} /Testneu 20150216_163531 csv
/1234554321 20190216_163556.csv c\Projekte\Bla
- /RefData 20150216_163601.csv B
20150216_163607 csv

- /Peter-Ducke
- fLenin

Change path

| Delete selected files ‘

5D card successfully read out.

The tree on the left side shows the directory structure on the spectraval 1511’s microSD
card. After clicking on a directory name all files contained in this directory are listed

on the right side. Use common selection shortcuts to choose the files: , +
left click), (Ctri]+|shift] left click, |double click] (selects all files).

There are two options: it is possible to import files directly into JETI LiVal using the but-
ton ]|mport selected files\. The spectra will appear in the legend like normal measurements.
The second option is to save files to a chosen directory on some data storage device
(PC hard disk, USB flash, another SD card, etc.). Choose the target directory with

Change path|, and click on ’Save selected files to disk‘_
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7.2.4 CSV file format

Structure of CSV-files that JETI LiVal produces looks like following:

MODEL;SPECBOS

TYPE;Radiance

Number of datasets;2

Operator;Jack Daniels

Memo;It's some memo text

Start Wavelength [nm];350

End Wavelength [nm];1000

Number of points;651
Name;NameOfSpectrumNo1;,NameOfSpectrumNo2

Correction;Offset;Offset

Calibration file;#1 no accessory;#1 no accessory
Integration Time [ms];8.10,5.92
Date;05/18/2018;05/18/2018
Time;09:00:16am;09:23:58am

Wavelength [nm];Spectral Radiance [W/(sr*sqm*nm)]

350,6.708691E-03,9.557178E-03
351,7.967482E-03;1.131609E-02
352;9.664601E-03,1.397381E-02
353;1.165634E-02;1.720344E-02
354,;1.318849E-02;1.914403E-02
355;1.366467E-02,1.961429E-02
356,;1.287415E-02,1.844924E-02

1000;1.654410E-02,2.350264E-02

Sometimes the task is to create a CSV file with some exterior spectral data to use it later
in JETI LiVal. The easiest way to do this is to do any measurement with any device and
to save it with JETI LiVal. Then open the file in the Notepad or any other text editor and

exchange the data with yours.

Or just use the sample above keeping in mind the following:

The format of the header is not so strict; it is only important that certain tags are speci-

fied. These are:
MODEL — possible values are ‘SB1201’, ‘SPECBOS’ or ‘SV15x1’,

TYPE — possible values are ‘Radiance’, ‘Irradiance’, ‘Radiant Flux’, ‘Radiant Intensity’,

‘Radiant Exposure’ and ‘Arbitrary’; not case-sensitive.

Number of datasets — if not specified, the value is assumed to be equal to 1.

Operator — must be specified, but the value does not matter (maximum 63 characters),

Memo — as well (maximum 129 characters),
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Correction — as well,
Date — as well (in format MM/DD/YYYY),
Time — as well (in format hh:mm:ss).

Start Wavelength — must have a reasonable value,

End Wavelength — as well,

Number of points — as well (is always equal to End Wavelength - Start Wavelength + 1),
Calibration file — as well (in format #nr name),

Integration Time — as well.

Wavelength step must always be equal to 1.
Wavelength — must be specified as well as spectral data.
Empty lines are ignored.

Format and number of digits in the spectral data can be any (internally, the conversion
to numbers is made with C-function strtod).

Separator character can be comma or semicolon (but not mixed!). Decimal separator
must be a period character.

7.3 Capturing

In some applications it is necessary to make very long series of measurements, leaving
the device and the software unattended for long periods of time. In this case the problem
of secure data storage arises, because every soft- or hardware crash can kill the results
of hours or days of work.

For such a case a Capturing mode has been developed.

It works together with the Continuous mode (see chapter 6.1.3 ‘Continuous Measure-
ment’, page 99).
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Go to [Options Continuous mode] and click on [Select file for capturing|. Then choose a loca-
tion and a file name in a usual way.

Saven: | 0 RIS & «®maE
% Folders (7) RS ®) Schedule
Quick access 3D Objects _ Start ®) Now
- - - O At o'clock
Desktol
2 - Desktop on | 17.01.2020

™
Libraries i End (® Never

. \Z—-I Documents

Lg O At o'clock
This PC on 117 01 2020

I; ‘ Downloads on | 17.01.2020
Ne;-'.\lork b Musi Measure every : ] 5

usic
L
Don't measure between | 23:02:08 o'clock and
File name: I.cap j Save I
05:04:57 o'clock.
Save as type: ICap‘ture file {*.cap) LI Cancel |
]
please specify the target file...
Select file for capturing [}J End capturing

After doing this, all the measurements that will be made in continuous mode will be
written line by line into this file. Time stamp, photometric value and spectral radiometric
data are stored.

Note: In difference to other file formats, the spectral values are added line
by line and not column by column. If the data would be added column
by column, it would be necessary to rewrite the entire file after every
measurement, what is not quite secure.

7.4 Snapshot

Use [File Save Snapshot] menu commands to store the actual screen in a file (shortcut

) or to print it out (shortcut +).

M JET Lival
9 Please select what to save
Save entire panel Save graph only Cancel
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The entire screen or just the widget’'s window can be saved.
“jpg’, .bmp’ and ‘.png’ file formats are available. If you want to print the snapshot, you

will be asked to check your printer settings.

MR JETI Lival

Please selectwhat to print:

Print entire panel

Print graph cnly

Cancel

7.5 Zemax .spcd

Use [File )) Export as Zemax .spcd| menu command to store the selected measurement as

a Zemax-compatible spectrum file.

ort ZEMAX sped

Calibration:#1 no accessory’  Info

rectrum

Show measurements:

"-*\ctive

I Colored

All

. |“‘|“ ||||I
1 1 1
500 600 700
A [nm]

_____ i
0.0~
350400

A [nm]

Output preview

0.350 0.000000
0.357 0.001043
0.363 0.002927
0.370 0.003296
0.376 0.003756
0.383 0.003250
0.388 0.008851
0.396 0.007608
0.403 0.015980
0.408 0.023815
0.416 0.034305
0.422 0.049343
0.425 0.074750
0.435 0138705
0.442 0.262353

m | >

Number of points Start Wavelength [nm]
~ ~
100 21350

End Wavelength [nm]

"
= 1000
Preserve
wavelengths ' peaks
Prezerve w gths - the setof w gths stays always

the same for given number of points and start/end wavelengths.
These w hts seek to be idit Though, narrow
peaks of the spectrum can be "overjumped”, because maximum
number of points for Zemax is 100 and there are usually much
more than 100 peints in the measured spectrum.

Preserve peaks - the set of wavelengths can vary in
dependence on the measured spectrum. The whole wavelength
range iz divided in to Number_of_Points-1 sections and the
wavelengths are chosen so that each of them corresponds to
the largest signal in its section. This iz the best way to go if your
spectrum has narrow peaks.

] [l | | | | 1 1 | | | 1 1 | | ] 1 | |
20 440 480 480 500 520 540 50 580 E00 €20 &40 €60 €80 FOO 720 T40 TFe0 TFEO

Spectral Radiance [W/(sr"sgm*nm)] | 6.425E -ﬂ.

720 nm

3s0 tu§

Spectrum range: §
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The output spectrum is stored in relative units (maximum spectral value = 1), wave-
length units are um, maximum number of wavelengths — 100 (because of internal limits
of Zemax).

Switch Preserve wavelengths/ peaks lets to choose between two modes: ‘preserve
wavelength’ makes the set of wavelengths equidistant as good as possible. This is
the preferred mode for usual smooth spectra like halogen lamps or LEDs. In ‘preserve
peaks’-mode the wavelengths are chosen so that every of them corresponds to maximal
spectral value in its segment. This can be useful if you are dealing with a line spectrum
and don’t want to have too many points in your output file.

The window ‘Output preview’ shows directly entire contents of the file that will be created.

7.6 Instrument Systems Data .isd

Use [File Export as Instrument Systems Data File .isd] menu command to store the selected
measurements as an Instrument Systems Data-compatible spectrum file.

Structure of ISD-files that JETI LiVal produces looks like following:

[Curve Information]
Name=Spectra
Data=Spectrum
Class=TCurveNode

[Spectrum]
Comment=
Results=

[Data]

Name=#1
Type=Double
NumberOfDataX=401
NumberOfDataY=2
X-MIN=380
X-MAX=780
X-Unit=nm
Y-Unit=W/m"2 sr nm
Data

380 1.220848E-04
381 1.136782E-04
382 1.303770E-04
383 1.423191E-04

780 2.663549E-04
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[#1/Comment]

[#1/Measurement Conditions]
Measurement Mode=SpectralAnalysis

[Data]

Name=#2
Type=Double
NumberOfDataX=401
NumberOfDataY=2
X-MIN=380
X-MAX=780
X-Unit=nm
Y-Unit=W/m"2 sr nm
Data

380 1.220848E-04
381 1.136782E-04
382 1.303770E-04
383 1.423191E-04

780 2.663549E-04
[#2/Comment]

[#2/Measurement Conditions]
Measurement Mode=SpectralAnalysis

Depending on the measuring mode, these measuring units are possible for Y-Unit:

Radiance: W/(m? - sr - nm)

Irradiance: W/(m? - nm)

Radiant flux: W/nm

Radiant intensity: W/(sr - nm)

7.7 Export as PDF Report

JETI LiVal has a powerful tool to create PDF reports from measuring results. It is pos-

sible to define contents of an output file freely using a special script editor.
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» Select some measurements in the legend (use Ctrl| and Shift| in a usual way to
select several single measurements or a block of subsequent measurements).

+ Click below the legend.

to Table | W auto io Ref. to POF

The following window will be opened, which allows to set several options and to define
the contents of the report.

. Bxport1 Selected Measurement to PDF / Template: Default x
Header graphics Contents: Help on content script
Serial Calib ~ | | SPECIAL OUTPUT N

time Corr

Following keywords can be used atthe begi

—_ All subsequent signs in the line will be igna
E l name fior' -the line is ignored
—the line is a horizontal separator
date N - -the line is two horizontal separators for tw

Header font Z 18 Load Clear Default time N N - inserts a blank entry
tint aver - "_free text
i -- ".rn.-free textin 2 columns
F'rmn?col he’ildmg. photo radio N "..."-free text only in right column
Serial Calib Xy w NewPage - page break
CCT Duv
DominantWL ColorPurity
_____________ Following keywords can be written by one ot
All keywords are NOT case-sensitive.
Lab v ©
< >
Heading font size = 13 () Onfirstpage (® On everypage Textfontsize = 13| Textline height = automatic
Footer.
Footer font g 7
i Colorfilled charts
Save Template Load Template [ View PDF after saving Export PDF Close
. . . . . . ‘ ’
Hint: Click on |Load Default| in the lower left and confirm with ‘Yes’. A default

script will be loaded.

The area in the left upper corner of the window sets possible header images. They will
appear on the top of every page of the PDF file. Their height is fixed and limited by the
height of the header; their width is adjusted to preserve aspect ratio.

allows to load any user defined images (must be in ‘JPG’ format)
Clear| allows to create documents with no images in the header and
Default| lets you use the standard JET/ logo as the header graphics.
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In the area below, you can add an additional headline and notes to the Header. It can
consist of several lines. The keywords Serial and Calib are interpreted in the same way
as in the contents script. Other keywords are not allowed here. Notes and remarks have
to be placed in quotation marks to be included in the PDF. It is also possible to place
them into 2 columns.

If the radio button ® On first page is activated, the headline is only shown on the first
page, otherwise, on every page.

The area to the right displays help on keywords which can be used in the script.

Measured values and graphics can be placed in one or two columns by simply entering
them in seperate lines or adjacent to each other in one line. Empty lines and horizontal
separators are allowed to arrange the data. There are two types of horizontal separa-

tors: to get a continuous line, you can set it by ‘---’ (minus-minus-minus); to get two
separate lines appropriate for two columns, you can set them as ‘- -’ (minus-space-
minus).

Basic-style or C-style comment signs (" and ‘//’) can be used to comment a line out.

Numeric values and graphics may have different proportions and widths. Some of them
can be placed adjacent to each other by writing them in a single line in the script. Others
might have to be placed on separate lines. Just play with the settings to get the best
result.

Notes and remarks are also possible. If there is text in quotation marks in a line, key-
words are ignored for this line.

Hint: Keywords that JETI LiVal cannot interpret are ignored, but the space
in the column is still reserved. You might use this possibility to shift
some values or graphics to the left or right column (look at the usage
of ‘N’ in the default script).

You can also set a footer at the bottom of the window. Here, the text does not have to
be in quotation marks, since only text input is possible.

With & header font , ¥ heading font size , ¥ Text font size and ¥ footer font you can change
the font size for header, headline, content and footer.

The PDF-settings can be stored as a template file ( and but-

tons). The path of the currently loaded template is displayed in the title bar.

If you close the window, and the current settings no longer match the loaded template,
a warning will appear:

U JETI Lival X
\ Changes have been made to the PDF export settings and have not yet
been saved as a template.
. p P
o Do you want to save the changes?
fes Mo
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causes the action to be aborted, so that the changes can be saved using the button

Save Template|,
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8 Finishing the Program

The program can be closed by selecting the button or using the hotkey +@. If
one or more measurements were not stored, the following window will appear to avoid
data loss:

MR JET Lival

Cne or more measurements are not saved/exported.
Do you really want to quit?
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9 Session Logging

Note: The folder that contains system files of JET/ LiVal mentioned below
can be easily accessed through [File ) Open AppData directory |,

JETI LiVal generates a log-file ‘1ival_session.log’ for each session (JETI LiVal over-
writes it at every program start), which is normally located under C: » Users» [username]
» AppData»Roaming» JETI»LiVal. The file contains important information about internal
calls of system functions which are responsible for communication with the device.

If you notice any reproducible error, you can backup this file after the error has hap-
pened but before you restart JETI LiVal and send it to JET/I with an explanation of what
exactly has happened. This can help us to make JETI LiVal better in the future.

The name of another log-file which is created ends with the device number and a suf-
fix ‘_parameters.log. These files are created for every individual device number and
contain basic parameters (like firmware version) of the device. These files are also
overwritten at every program start, though they are never deleted, so their total number
always correspond to the number of devices ever used with the current JETI LiVal.
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10 Calibration

10.1 Sensor Mode

| Calibration:'#1 no accessory Jul20" | Correction

| Sensor mode ' Sensor active
Open calibration panel |~’Sensor disabled
v#1 no accessorv lul2n

The two sensors in the measuring head recognize the accessory attached to the device
automatically. They can detect up to four different accessories and the software will use
the appropriate calibration file. By default, the first position is reserved for the Luminance
mode measurement without an accessory.

The software can manage up to 8 (12 for specbos 1211) calibration files related to
different accessories. If more than 4 files are stored it is necessary to select the numbers
from 5 to 8 (12) manually. CIick[Calibration>> Sensor mode>> Sensor disabled]. Afterwards, the

appropriate calibration file can be selected in the lower section of the menu .

Remark: If the sensor is disabled, always make sure that the right calibration
file is selected, to obtain correct measuring results.

10.2 Handling of Calibration Data

| Calibration:'#5 Diffusor' |c

Sensor mode ’
‘ Open calibration panel [. |

#1 no accessory Jul20
#2 OL200 diffusor
#3 OL200 with OD1

Note: This menu point is password protected.

JETI spectroradiometers are delivered in a calibrated status. The calibration data are
saved in the device. A separate file exists for each measuring mode and each accessory.
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The menu point [Calibration Open calibration panel...] displays all calibrations that are stored
in the device and lets to (re)calibrate it.

‘ Calibration Data

Mode Remark Start [nm] End [nm] Step [nm] Integration time [ms]

o
[=]
L]

Radiance no accessory 380 TE0 1 103

— not calibrated —

— not calibrated —

— not calibrated —
Radiant Flux 100mm integr. sphere 350 1000 1 3re

Radiant Intensity Sphere S0mm 2 1000

— not calibrated —

co [~ en | s [ [ ra [ =

— not calibrated —

[nm] | Calibration Value

ﬂ | Copy to clipboard {

. y
350 58828E+5 Calibrate
351 8.2427E+5S et _ | Load from devics '
352 8.2711E+5 | Save to device '
353 8.0188E+5 Reference standard: Measured value:
= {input some value) {from the cumrent measurement

354 1.0782E+E or input manually) E

— N ed od Load from disk
355 Z i L. | 9.000E+1 1 L.  1807E+2 =
3% 17952648 | savewdsk |
357 1.6116E+6 Calibration * ratio
358 1.7871E+8
T T OEI0EE | Reload all from device {

g 208 &
350 2.1899E+6 | Delete from device {
361 2.5512E+8
352 2.B932E+D _‘,I

Close
| =how graph '

Galtrae}

Starts calibration procedure.

’Copy to clipboard‘:

Copies the whole contents of the table to clipboard. After doing this one can easily paste
it into an Editor or Excel document.

’Load from device‘:

Load the selected calibration file.

Save o dovi:

Save the selected calibration file to the device.

Load from disk]|:

Load a calibration file from the disk and show this at the selected file place.

Save to disk|:

Save the selected calibration file to the disk.
’Reload all from device‘:

Load all calibration files from the device.
’Delete from device‘:

Delete the selected calibration file.
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10.3 New Calibration

The recalibration of the sensitivity data can be done by the user if a suited calibration
lamp with the latest spectral radiometric data is available.

The lamp file needs to have the following structure in ASCII format:

Measuring mode (‘Radiance’, ‘Irradiance’, ‘Radiant flux’ or ‘Radiant in-
tensity’; not case-sensitive)

Remark

Begin of wavelength range

End of wavelength range

Wavelength step (only 1 nm alloweq)

First spectral value

Second spectral value

Last spectral value.

The unit of the spectral data has to be as follows:

Radiance W/(m? - sr - nm)
Irradiance W/(m? - nm)
Radiant flux W /nm

Radiant intensity W/(sr - nm)

Remark: All calibrations are done independently.

First press the red button. Now the user has to make sure that the right lamp is
adjusted in a proper way in front of the device. If so, the user can confirm the calibration.
These steps can be repeated for other modes in the same manner.

The new calibration data are stored in a file with the extension ‘.cal’ on the PC as well
as directly in the device.

A calibration file has the following structure:

Measuring mode (same as of used lamp file)
Remark

Begin of wavelength range

End of wavelength range

Wavelength step

Integration time

First spectral value

Second spectral value

Last spectral value
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The units of the spectral data are as follows:

: counts/s
Radiance W/(m2 - sr - nm)

: counts/s
Irradiance W/ (m? - nm)

: counts/s
Radiant flux W

counts/s

Radiant intensity W/(sr - nm)
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11

LiVal file types

The following file formats are used in LiVal:

« “esv’), ‘.xls’ / “.xlsx’:

Measured data displayed in the table view can be saved in ‘.csv’ or ‘.xIs’ / ‘.xlsx’
file formats.

‘.spc’, ‘.csv’:

Measured spectra can be saved in JETI LiVal's own file format ‘.spc’ or alternatively
in “.csv’ format. The structure of the csv file is described in chapter 7.2.4 ‘CSV file
format’, page 129.

‘.spcd’:
Measurements can be also stored in a Zemax-compatible spectrum file ‘.spcd’
(see chapter 7.5 ‘Zemax .spcd’, page 132).

‘isd’:
An export of the measurements as Instrument System Data file ‘.isd’ is also pos-
sible (see chapter 7.6 ‘Instrument Systems Data .isd’, page 133).

‘Imp’, “.cal’:
Calibration: The structure of the lamp file (‘.Imp’) and the created calibration file
(‘.cal’) is described in chapter 10.3 ‘New Calibration’, page 142.

.aux’:
To compensate for the self-absorption of a sample in an integrating sphere
with auxiliary lamp, a correction spectrum can be measured and stored as a
binary ‘.aux’-file (see chapter 4.3.4 ‘Luminous Flux Measurement Mode with
Self-Absorption Correction’, page 22).

Lpdf, “txt’:

PDF reports can be created from the measurement results, as described in chap-
ter 7.7 ‘Export as PDF Report’, page 134. Template files in ‘“.txt’- format can be
created and loaded for different PDF report contents.

“jpg’, ".bmp’, “.png’:
A snapshot of the whole screen or just the widget’s window can be saved as “.jpg’,
“bmp’ or “.png’ file (see chapter 7.4 ‘Snapshot’, page 131).
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12 Shortcut Keys

About box (including product/ vendor ID, virtual COM port number,
baudrate, firmware version)

‘Shift]+ F1] Battery status (spectraval, specbos 1211-BT and specbos
2501)

Change view to the next preset

Shift + Change view to the previous preset

Change view to ‘spectrum’ preset

Change view to ‘chromaticity xy’ preset

Change view to ‘chromaticity u’v” preset

Change view to ‘raw spectrum’ preset (dark signal corrected)
Change view to ‘rank view’ preset

Change view to ‘summary table’ preset

9 Start the measurement

Change view to ‘custom’ preset or go to the next ‘custom’ preset.
Snapshot into file

Snapshot to printer

Display of the current integration time and maximum counts in
spectrum (including dark counts)

S Abort a running measurement
Open the distance panel of luminous intensity measurement

Disconnect /Reconnect the device (it will be available for a differ-
ent application)

«[shit]« S|  Save

Load

Export table in Excel

Open/ Close the panel with integrating time options

Start of a measurement (only if Measurement button is active)
Select all measurements

Clear active measurement

o
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Ctrl|+| Shift|+ Del Clear all measurements (with accepting window)
Ctrl + Switch the laser on/off
Alt +@ Quit the program
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13 Error Messages

The instrument needs no permanent maintenance, if you use it carefully. It is recom-
mended to recalibrate it every year. Ask your dealer or the producer (see chapter 14
‘Service’, page 150 for details).

Error message

Reason

Removal

Could not connect to
device! Please restart
the software.

Trying to reconnect the
device, whereas
something on its state
is changed (e.g. itis
connected to another
port or switched off).

Restart the software.

Could not connect to
device! Switched to
offline mode.

Device was found, but
communication is
impossible due to e.g.
incompatibility of the
firmware version.

Check the version of the
firmware, and update it if
necessary.

Stray light matrix file
not found. Please
select the correct stray
light matrix file.

No internet connection
available or no suitable
stray file found.

See chapter 2.1 ‘Stray light
correction’, page 10.

Could not delete
calibration file!

Internal device
memory or
communication error.

Contact your supplier.

Could not determine
flicker frequency!

Unknown flicker
frequency measuring
error.

Use the normal mode (without
Sync) for the measurement.

Could not determine
flicker frequency! It
seems there is no
modulation of the light
source.

Flicker frequency
measuring sensor was
not triggered by the
light source, i.e. the
intensity of the light
source is constant
without modulation.

Use the normal mode (without
Sync) for the measurement.
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Could not determine
flicker frequency!
Light source
modulation is too
fuzzy. You might enter
the sync frequency
manually.

No systematic in
triggering signals
received by flicker
frequency measuring
sensor could be found.
The reason may be
some other disturbing
light sources.

If the frequency is not known, it
might help to use some
averages to stabilize the
readings. If the frequency is
known, type it in manually.

Could not load
calibration file! Invalid
wavelength
step-width.

Only the wavelength
step of 1 nm is valid for
calibration files.

Take another calibration file or
change your file through in- or
extrapolation to make its

wavelength step equal to 1 nm.

Could not open lamp
file.

Lamp file opening
error.

Try another file name or
directory.

Could not perform
measurement!

Some error during the
measurement is
occurred.

Check you measurement
conditions and try again.

Could not print
snapshot!

Printing error.

Check your printer settings.

Could not read
parameter from
device!

Internal device
memory error.

Contact your supplier.

Could not send
calibration file to
device!

Internal device
memory or
communication error.

Contact your supplier.

Could not send
calibration file to
device! Device not
calibrated.

Internal communication
error.

Contact your supplier.

Error creating
directory.

JETI LiVal tries to save
its configuration in a
config.ini file in a JETI»
LiVal subdirectory, but
has no access.

Create this subdirectory C: »
Users? [username] » AppData’
Roaming» JETI»LiVal manually.

File not compatible!

Wrong format of a file
loaded for calculation
purposes.

Check the file format. For
example see chapter 7.2
‘JETI LiVal Own Files’, page 126.
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Firmware of JET/
device is not
compatible!

JETI LiVal needs at
least the firmware
version 2.0 for JETI
device 1201 and 3.0 for
JETI device 1211.

Contact your supplier.

Interval doesn’t fit.

Wavelength range
chosen for PAR
(photosynthetically
active radiation)
calculation doesn’t fit
the wavelength range
of the measured
spectrum.

Choose another wavelength
range.

Invalid function file!

Invalid file with spectral
weighting function.

Check format of the function file.

Laser turns off after
flash.

Laser has low intensity.

See chapter 6.1.5 ‘Target’,
page 102.

Lost device
connection! Device
was switched off. To
reconnect switch
device on and press
Ctrl+l.

Device has been
switched off.

Switch the device on and press

on) 1]

Lost device
connection! To
reconnect switch
device on and press
CTRL+L.

USB connection error.

Only if the blue lamp on the rear
side of the instrument is off: Pull
out the USB cable and connect it
again. Switch on the instrument

(only Bluetooth version). Then:

Press m{ﬂ

Missing calibration
data. Device is not
calibrated for this
measuring mode!

There is no suitable
calibration saved in the
device.

Change measuring mode or
calibrate the device for it.

No device found!
Switched to offline
mode.

Device not connected
or USB driver not
installed correctly. USB
drivers were installed
with connected
instrument.

Connect the device to the PC/
reconnect it or check the
installation of the device driver
(see chapter ‘JUETI USB Driver
Installation Guide’ in the device
operating instructions). Install
drivers again without connected
instrument.
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No message.
Software freezes in
after start.

Conflict with a
Bluetooth part.

See chapter ‘Installation of
Bluetooth Device JETI
specbos 1211-BT’ in the device
operating instructions.

Overexposure!
Measurement failed.

The measured object is
too bright to be
measured correctly
with minimum
exposure time of the
instrument.

Reduce the intensity with
calibrated filters.(see
https://www.jeti.com/
Products/Accessories/
Neutral-density-filters)

Please enter a value
between 0.01...60000
milliseconds!

Fixed integration time
is valid only in the
range 0.01 ms to
60000 ms. The real
lower limit for older
JETI device devices is
higher: 4 nm—5nm.

Enter a value between 0.01 ms
and 60000 ms.

Please load a file with
single reference!

Trying to load a
function from a CSV
file with multiple data
sets.

Choose another file or change
your file so that it has only one
data set.

Table is empty!

No data are transferred
to the table.

Select measurements you would
like to save from the list and click
button. Note, it can be
done automatically with @ auto
option switched on.

Warning.
Underexposure!
Please increase
intensity.

The measured object is
too dark.

If you use manual settings of the
integration time, make it longer.
If not, try to turn your light source
brighter.

Wrong lamp file!

Lamp file was not
readable or did not fit
the requirements.

Change lamp file or ensure the
correct file access.
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14 Service

Please contact in case of any question or technical problem:

JETI Technische Instrumente GmbH
Goschwitzer Stral3e 48

D-07745 Jena

GERMANY

Tel.: +49 3641 23292 00

Fax: +49 3641 23292 01

E-mail: support@jeti.com

Internet: www. jeti.com

Copyright © 2024 JETI Technische Instrumente GmbH. All rights reserved.

Software and operating instruction are delivered with respect to the License agreement and can be used only in accordance
with this License agreement. The hard and software as well as the operating instruction are subject to change without notice.
JETI Technische Instrumente GmbH assumes no liability or responsibility for inaccuracies and errors in the operating instruction.

It is not allowed to copy this documentation or parts of it without previous written permission by JETI Technische Instrumente GmbH

April 19, 2024
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