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1. INTRODUCTION

Based on our proprietary optimization algorithm and more than 10 carefully selected high power
LEDs, THOUSLITE LEDCube can easily and accurately simulate any lighting environment
having different Spectral Power Distribution (SPD). Currently, LEDCube is one of the best
commercialized spectral tunable lighting devices in the world. The target applications include
lighting research, surface color visual assessment standard lighting, camera & sensor
evaluation & calibration lighting, such as daylight simulator, healthy lighting, medical lighting,
non-visual effect of light, color rendering, whiteness evaluation, large test chart illumination etc.
In addition, LEDCube can create a large or customized standard lighting environment for color
visual assessment and camera sensor calibration.

Fig. 1.1 The applications of LEDCube

LEDCube
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1.1 LEDCube Features

® Reproducing high quality daylight illuminant

To reproduce any phase of daylight with highest quality on the market in terms of Color
Rendering Index (CRI) 99 and Metamerism Index (MI) Grade A

® Blackbody locus simulator

To accurately produce a range of sources from tungsten to daylight varying Correlated Color
Temperature (CCT) from 2000K to 20000K with user-defined CIE Ra and Duv

® SPD match

To accurately reproduce any measured or imported SPD to record any light you want. It is easy to
spread SPD files between different locations for light communication

® Luminance adjustable

The light is dimmable while keeping the same light quality

® Faster change between illuminants

Same illuminant properties during illuminant changes

® Single-channel control

Avrbitrarily control the intensity of each channel in LEDCube to design any light wanted

® Dynamic lighting

Programmable illuminant light sequence and interval

® Fast & accurate feedback

Maintain the same light quality, compensating for age and variable environments with external
color sensor. It is much more consistent over conventional lighting

® User-friendly software

Provide an easy and user-friendly software LEDNavigator- LC, and can be further customerized

® No flicker

It provides a uniform and flicker free lighting environment.

® Longer life time and excellent long term stability

Much longer lifetime compared to fluorescent technology, and optimized heat management
resulting in excellent long term stability

® Flexible installation

Provide flexible installation methods for different applications, such as viewing cabinet, lifting,
customerized support etc

® |LED channel wavelength selection service

Provide LED channel wavelength selection service from UV, VIS to NIR

® Wireless control

Up to 256 LEDCubes can be controlled separately or simultaneously via Zigbee technology, easy
to build large standard lighting space

® 36 hours customer response

If customers report any problems or issues related to the products in working day, we will
response in 36 hours for both domestic and international customers

Currently, there are three versions of LEDCube hardwares, including 11 LED channels (general

lighting research application), 15 LED channels (surface color visual assessment application) and
14 LED channels (camera & sensor evaluation & calibration application). The differences among

Cube
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these versions are LED layout and LED chips used in the hardware, but usage method and
software control are all the same.

LEDCube-11 LEDCube-C15 LEDCube-114
11 channel 15 channel 14 channel
400-700nm 350-700nm 400-730nm

Amplitude Modulation

10 bit (1024 steps dimmable for each channel)

No

>10,000 hours

80 light source in LEDCube hardware, unlimited in software

Standard daylight D65, D50 CIE Ra: 99, Mlvis: Grade A ( <0.25)

CCT: 2000~20000K, CIE Ra: 0~100, Duv: -0.02~+0.02

1 LEDCube hardware D65: 1700lm, 1 meter: 850lux; D50: 2400Im, 1 meter: 1250lux
Multiple LEDCube hardwares can achieve higher intensity

D65<+10K, D50< +5K; Luminance <+0.5%

D65<+25K, D50<+15K; Luminance <+1.5%

X-Rite i1 Pro 2, Konica Minolta CL500A, THOUSLITE FS Spectrometer
Jeti Specbos 121UV spectroradiometer

110/230V, 50/60Hz, 180W Maximum
0-30°C

USB cable, wireless control, touch screen controller

300x300x200 mm, 7kg

LEDCube light source, power cord, USB cable, wireless sender

Ceilling installation kit, measurement device, 50x50x60cm Munsell N7 viewing cabinet,
customerized aluminium support, touch screen controller, transmission converter

Six modules in LEDNavigator: Blackbody locus simulator, SPD match, Feedback, Dynamic
lighting, Single channel control, Single LEDCube control; SDK available on request

LEDCube
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2. LEDCube DIMENSION & SETUP
2.1 LEDCube Dimensions

The dimension of the LEDCube is shown in Fig 2.1. The weight of each LEDCube is

approximately 7 kg.

B @D
=\J, N7,

210

Lighting Surface

2.2 LEDCube Installation

270
300

270

300

Fig. 2.1 LEDCube dimensions (in millimeters)

LEDCube can be installed in different ways to fit different applications. The following ways of
installation are provided as reference.
1. Simple installation. As shown in Fig 2.2, LEDCubes could be installed to the ceiling by

hooking the LEDCubes to the customized steel chain. LEDCubes could be set into desired

angle through adjusting the length of the hooks.

LEDCube
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Steel chain
P
/@\
Ceiling LEDCube

Fig. 2.2 Simple installation for LEDCubes

2. Customized aluminium framework. As shown in Fig 2.3, multi LEDCubes could be installed
easily and firmly on the customized aluminium framework. The entire framework can be
movable via its wheels.

Cube
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Fig. 2.3 Aluminium frame holder for LEDCubes

3. Customized aluminium frame rack for 45/0 illumination. As shown in Fig. 2.4. This solution
is designed for the camera large test chart/model scene. High illumination uniformity (>90%)
on the large test chart is guaranteed.

Fig. 2.4 Aluminium frame holder for 45/0 illumination

Cube
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4. Munsell N7 standard viewing cabinet. As shown in Fig.2.5, THOUSLITE provides the
standard viewing cabinet in dimension of 50>60>60cm, which is very convenient to setup a
standard viewing environment. In addition, THOUSLITE also provide the customized
dimension cabinet service as shown in Fig. 2.6.

Fig. 2.6. LEDCube customized cabinet

2.3 LEDCube Hardware Interface & Optional Accessories

Fig. 2.7 shows the side view of LEDCube, indicating a power switch, a power socket, DB9 male
and female. LEDCube hardwares can be connected one by one via DB9 cables. Optional

9 LEDCube
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accessories include touch screen controller and transmission converter.

DB9 Male Port 7 7 DB9 Female Port
@ @ ® @
%) 0
HAN
Y 1
TN 1
%l%% EE Power Switch
K¥ ! . :
4 * 4 o] Power Socket

Fig. 2.7. Side view of LEDCube

2.3.1 Touch Screen Controller

When multiple LEDCube hardwares are connected via DB9cables, the DB9 female of last
LEDCube hardware can be connected with touch screen controller. As shown below, the touch
screen controller has one DB9 male and one USB port. The DB9 male is designed for LEDCube
hardware connection, and the USB port is designed for PC connection.

\
USB Port P DB9 Male Port

5 Sy —

PGz

)

Fig. 2.8. LEDCube touch screen controller
Touch screen controller interface and features are introduced below:

® Home interface: 3 buttons for 3 sub-interface, including SOURCES, SEQUENCE, SYSTEM,
press each button to enter corresponding sub-interface.

10
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sTHOUSLITE

(SDURCESJ [SEQUENCE] [ SYSTEM ]

LED-based Standard Lighting Environment Provider
www.thouslite.com

® SOURCES sub-interface: users can switch 80 light sources stored in the LEDCube hardware.
If no light source is saved to the corresponding buttons, LEDCube won’t do switch light by
pressing these buttons, such as No.5-9 buttons in the following image. The method to rewrite
or write the light source into the buttons are described in section 4.8.1. UP and DOWN arrow
button can switch the pages of light sources. OFF button can switch off the light source.

1 LED-based Standard Lighting Environment Provider
HOUSLITE www.thouslite.com

r— SOURCES /80
0 1 2 3 L
3000K 4000K D50 D65 Indoor
5 6 7 8 9
& R Y o

® SEQUENCE sub-interface: user can save up to 5 loops in this function, as shown below.

1 LED-based Standard Lighting Environment Provider
HOUSLITE www.thouslite.com

— LOOP/5

HEEHEE
@

Press the button of any loop to enter the detail of that loop. In each loop, user can set max up to 24
light sources of the 80 light sources in the LEDCube hardware with specified sequence and time
interval. Press button Source to set the light source number, and press button Time/s to set the time
interval between light source switch. Press button START to start a loop. Loop setup can also be
written or rewritten via software LEDNavigator, please refer to section 4.9 for detail.

11
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1HOUSL|TE LED-based Standard Lighting Environment Provider

www.thouslite.com

r— SEQUENCE /24
LOOP 1 Source Time/s
1 3000K 2
2 4000K 10
3 D50 20
4 4000K 10
/n\ k ¥ START

® SYSTEM sub-interface: shows the product type, Hardware S/N, Total Hour and Calibration
Date.

THOUSLlTE LED-based Standard Lighting Environment Provider

www.thouslite.com

SYSTEM

ProductType: LEDCube
Hardware S/N : -
Total Hour: 2 hours
Calibration Date:  2017/8/21 14:02:02

If PC is connected to touch screen controller (connection mode is detailed in section 2.4)

successfully, the touch screen controller will shows “Device is connected to PC”. Please do switch
to home interface when the controller is connected to PC.

EHOUSLITE

Device is connected to PC.

LED-based Standard Lighting Environment Provider
www.thouslite.com

2.3.2 Transmission Converter

Transmission Converter can transform the LEDCube to a transmissive lighting box for transparent
test chart illumination. It is shown in Fig. 2.9. Fig. 2.10 shows the way to install the converter to
LEDCube. User should unscrews the four screws, remove the diffusor, and then fix the converter
by the same 4 screws.

12
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Fig. 2.9. LEDCube transmission converter

Screw

Screw

Step 1 Step 2 Step 3

Fig. 2.10. LEDCube diffusor removal & installation

2.4 LEDCube Connection Modes
LEDCube hardware has three connection modes with the PC.

® | EDCube hardware-Touch Screen Controller-PC

13
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LEDCube LEDCube LEDCube

TC

PC

Touch Screen Controller

In this mode, single or multiple LEDCube hardwares are connected one by one via DB9
cables, and the last LEDCube hardware is connected with touch screen controller via DB9
cable, and then to PC via USB cable.

In this mode, the connection is stable, and controller can switch light source in LEDCube
hardware without PC.

® | EDCube hardware-Wireless sender-PC

LEDCube LEDCube LEDCube
[CE-====== b
PC
=
© Wireless Sender
Touch Screen Controller —

In this mode, wireless sender builds the Zigbee wireless network between PC and LEDCube
hardwares. Users only need to plug the wireless sender into the PC. The cable connections
between LEDCube hardwares and touch screen controller are optional, which is indicated by
broken line in the above image.

In this mode, the DB9 cables are not necessary. However, the connection is not stable
sometimes.

® | EDCube hardware-PC

14
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If

l J l

LEDCube LEDCube LEDCube

TC

PC
RS485 - USB Cable

\.

———a

In this mode, single or multiple LEDCube hardwares are connected one by one via DB9
cables, and the last LEDCube hardware is connected with PC via RS485-USB cable. The
example of RS485-USB cable is shown below:

In this mode, the connection is table, but it requires unusual RS485-USB cable, and the PC is
necessary to switch to light source.
multiple LEDCube hardwares are used, the mode 1 (LEDCube hardware-Touch Screen

Controller-PC) and 2 (LEDCube hardware-Wireless sender-PC) are recommended, especially

mode 1.

2.5 Hardware Preparation

Preparation work before using software LEDNavigator is listed below:

»  Connect the LEDCube with electric supply through the power cable. The default voltage and
frequency is 110V/230V and 50-60Hz, depending on the country;

> Refer to the connection modes in section 2.4, build connection between LEDCube, touch
screen controller (optional) and PC;

»  Turn on the LEDCube by pressing power switch;

»  Plug in the software dongle in the PC;

> Connect measure device with PC through USB cable if measurement is necessary;

15
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> Install the drivers and environment in first use, refer to chapter 3 for detail
» Double click to open the software LEDNavigator as shown in Fig. 3.11. The software
features are detailed in chapter 4.
There are total three connections in the PC as shown in Fig. 3.12 and Fig. 3.13, including measure
device, LEDCube USB cable or wireless sender or touch screen controller (depends on the
LEDCube connection modes in section 2.4), dongle. Please note that if USB hub is used, it is
strongly recommended that the measure device is connected directly to the computer’s
motherboard rather than USB hub to ensure stable power supply.

Eg . » LEDNavigator V6.2.2 - LEDView-IR » LEDNavigator V6.2.2 LEDCube »

ar EBaF

9§ TE
=
El SEAEEE

| B

B wa
= Bs
| 3o
& EF

I H+HEH,

B #immE o

= MRS (D)

—a AHEREE (E)
- FHEEEE (F)

16

HE > | RS

-

Fig. 3.11. LEDNavigator

-
LEDCube
NO:00088
v___a_—.d

=5 M EA Esicl Foh
. Data 2017/8/1 16:03 =

|%| CESCRLdII 2017/8/1 15:42 REFEFT B 466 KB
5] cm12.dll 2017/8/11542  RIEEENE 96 KB
% pedi 2017/8/11543  RIREETE 10KB
%] duvt.dll 2017/8/1 15:43 R 2 518 KB
[&] rcdil 2017/8/1 1543  ROEEENE 15 KB
@] el 2017/8/11543  REEETE 3,865 KB
%] IFLdII 2017/8/1 15:43 REFEFT B 71KB
(%) InsionClass.dll 2017/8/1 15:42 MEERETE 12 KB
=] Jc.dil 2017/8/11543  RIAEETE 10KB
1%/ jeti_core.dll 2017/8/1 15:42 MEAEETE 224 KB
@] Rl 2017/8/1 1542  RIEEENE 52 KB
2] JREI 2017/8/1 1542  HEESTE 52 KB
%) LC.dIl 2017/8/1 15:42 R TR B 22 KB
£) LEDNavigator V6.2.3.exe 2017/8/2 1521 RS 1078 k8| |
%] libAsensetekLP.dIl 2017/8/1 1542 ,iﬁ 172 KB

Fig. 3.12 Wireless sender (left) and software dongle (right)
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Dongle
KZ{/ Wireless Sender

Fig. 3.13 Typical setup — three connections
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3 DEVICE DRIVER & ENVIRONMENT INSTALLATION

3.1 LEDCube & Wireless Sender & Touch Screen Controller Driver

LEDCube, wireless sender, and touch screen controller use the same driver. When LEDCube
hardware is connected to PC via USB cable or wireless sender in first use and the power is
connected, a yellow symbol can be found in Device Manager of the PC, as indicated in Fig. 3.1.

% Device Manager

File Action View Help

ol AR RENN 7 ol
§3 Intel(R) Dynamic Platform and Thermal Framework

I Memory technology devices

@ Mice and other pointing devices
[ Monitors

[ Network adapters

w R Other devices
I Bi USB-Serial Controller D I
™ Print queues
1 Processors
[ Sensor I/0 devices

[3 Sensors

Fig. 3.1 LEDCube driver installation yellow symbol

Please install the LEDCube driver after antivirus software closed. The driver file
“USBDriverlnstaller.exe” is provided by THOUSLITE in the folder Prerequisites\Drivers for
Windows Vista/7/Windows8/8.1/10. After driver installation, the yellow symbol disappears in
device manager, which indicates the LEDCube driver is successfully installed, as shown in Fig.
3.2.

:.l.: Device Manager
File Action View Help
e DB HEB
i3 Intel(R) Dynamic Platform and Thermal Framework

{1 Memory technology devices
@ Mice and other pointing devices
[ Meonitors
[ZP Network adapters
~ i Ports (COM & LPT)
I W Prolific USB-to-Serial Comm Port (COM10) I
= Print queues
[ Processors
[ Sensor /0 devices
[ Sensors

Fig. 3.2 LEDCube driver installation success

3.2 Measure Device Supported and Driver Installation

Currently, LEDNavigator-LC software is compatible with 3 spectral measure devices, including
X-Rite i1 Pro2, THOUSLITE FS, and Konica Minolta CL500A.

As for Konica Minolta CL500A, the driver will be installed automatically when connected with
PC in first use, In terms of THOUSLITE FS and X-Rite i1 Pro2, they require manually driver
installation in first use. The device calibration and setup geometry are described in section
4.5.

18
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If you need to integrate other spectral measure device, please contact us.

o

Fig. 3.3. X-Rite i1 Pro2(left), THOUSLITE FS (middle), Konica Minolta CL500A (right)

3.2.1 X-Rite i1 Pro2

Connect the il Pro2 with the PC through USB cable;

Find the “eye-one” in the device manager of the PC, as shown in Fig. 3.4;

Right click, select “Properties”, and then “Update Driver” of eye-one, as shown in Fig. 3.5;
Select “Browse my computer for driver software”, as shown in Fig. 3.6;

Set the file location of file Prerequisites/Drivers/ i1 Pro2 driver provided by THOUSLITE,
and complete the whole procedure.

File Action View Help

&= 5| HF

a = Thouslite-en-PC
-8 Computer

£

- Disk drives

» Ml Display adapters

> 1‘171, Human Interface Devices

3 g IDE ATA/ATAPI controllers

b £ Keyboards

b --B Mice and other pointing devices

» B Monitors

:> -EF Network adapters

4 - |l Other devices
B eeone ]

- |if Unknown device

i e[y USB-Senial Controller

» D Portable Devices

> T3 Ports (COM & LPT)

Fig. 3.4 i1 Pro2 in device manager

19
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File Action View Help
e @0 HE &ESHS

4 2 Thouslite-en-PC eye-one Properties
»-JM Computer :
» - Disk drives General | Driver | Details

& Display adapters
- S Uisplay adap =
>-C§ Human Interface Devices JED Eyeone
» L IDE ATAJATAFI controllers
s Keyboards Driver Provider:  Unknown

o . N .
b - Mice and other pointin Driver Date: Not available
>--‘__-jJ Menitors

b - L¥ Metwaork adapters
j by Other devices Digital Signer: Not digitally signed

Driver Viersion: Not available

iz Unknown device Driver Details To view details about the driver files.
5 USB-Serial Controller

:> Kl Portable Devices Update Driver... To update the driver software for this device.
- Y5 Ports (COM & LPT)

b ) Processors Roll Back Driver ff the device falls after updating the driver, rol
: . back to the previously installed driver.
| Sound, video and game controllers

- i -
PA= S)rs.tem dEVIC.ES Digable Disables the selected device.
s - i Universal Serial Bus controllers

Uninstal To uninstall the driver (Advanced).

oK || Cancal |

Fig. 3.5 Update the driver of i1 Pro2

) |l Update Driver Software - eye-one
How do you want to search for driver software?

= Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

= Browse my computer for driver software
Lacate and install driver software manually.

Fig.3.6 i1 Pro2 driver location setup

20
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3.2.2 THOUSLITE FS

® Please open the folder Prerequisites/Drivers/FS Spectrometer Driver. If your system is 32 bit,
please install DPInst.exe. If your system is 64 bit, then DPInst64.exe should be installed. As
shown in Fig. 3.7.

® Follow the instructions until the installation is succeeded.

amded
i386
Static

E DPInst.exe

=] dpinstxml

% DPInst6d.exe

B ftd2wouh
=4 ftdibus.cat
| frdibus.inf
=4 ftdiport.cat
4| fdiportinf
install.bat

Fig. 3.7 Install DPInst.exe or DPInst64.exe

3.3 Software Environment Installation

Software LEDNavigator requires NETFrameWork environment and VVC library. If the software

cannot be properly opened in the first use, it will pop up a message about missing DIl file, say

Unable to load DLL ¢‘SDCM.dIP’. Please install all the 4 environment files in

Prerequisites\Environment folder provided by THOUSLITE before running the software again. If

the OS reminds the environment files are already installed or cannot be installed, ignore these

environment files installation.

®  Microsoft. NETFrameWork4.0.exe <- most of win 7 & win 10 PC already has installed this
file

® vcredist_2010.exe

vcredist 2012 _a.exe

® vcredist 2012 h.exe

ﬁ@% Microsoft.NETFrameWork4.0.exe
= Please install all the 4 files.txt
£ vcredist 2010.exe

vcredist 2012_a.exe

vcredist 2012 b.exe
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4. SOFTWARE LEDNAVIGATOR-LC

4.1 Self Test before Main Interface

After the preparation work in section 2.5 are done, double click the software icon to open the
software LEDNavigator. Before the main interface pop up, the software will searching for
hardware connections and software local file information. It is described below:

» Check the dongle is connected or not. If not, the software cannot open.

Warning x

Cannot find any dongle, please insert the dongle and restart this
! software!

» Check the LEDCube connections. The pop up message information depends on different
LEDCube connection modes in section 2.4. Detail is shown in section 4.1.1-4.1.3.
» Check the measure device is connected or not.

4.1.1 LEDCube hardware-Touch Screen Controller-PC

In this mode, the software will pop up the following information if connection is success.

Message X

0 LED device detected: Touch Screen Controller

Afterwards, the software will compare the source names in both touch screen controller and
software local file. It takes 5-10 seconds.

Information X

Touch Screen controller detected.
Checking source names synchronization in both Touch Screen
Controller and software local file.

E

If it is the same, the synchronization of sources name is not necessary.

Information X

The source names in both Touch Screen Controller and software
local file(ModeDetails_00000000.log) are the same.
No need to synchronize.

HE

If it is different, users have to choose one as reference.
Choose Y, set the source name in software local file as reference, rewrite the corresponding names
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in touch screen controller;
Choose N, set the source name in touch screen controller as reference, rewrite the corresponding
names in software local file.
Confirm

The source names in Touch Screen Controller and software local

file(ModeDetails_00000000.log) are different

Please choose either one as reference to sychronize.

Press Yes to choose source names in software local file as reference

Press No to choose source names in Touch Screen Controller as
reference.

=(Y) A(N)

The sources names in the hardware is stored in touch screen controller, and the corresponding
names in the software is stored in the Data/ModeDetails_00000000. If user switch to LEDCube
connection mode 2 (LEDCube hardware-Wireless sender-PC), maybe they will save light source
to LEDCube hardware, and modify the source name in the software local file, resulting in the
different source names in touch screen controller and software local file.

4.1.2 LEDCube hardware-Wireless sender-PC

In this mode, software will automatically search all LEDCube hardwares in the network, and the
message will show below.

Message X

o LED device detected: LEDCube

4.1.3 LEDCube hardware-PC

In this mode, the software will find the LEDCube if only one LEDCube is connected. If multiple
LEDCube hardwares are connected, the software will show no LEDCube is found. However, the
software can control the LEDCube.

Message X

o' LED device detected: None

After self test, LEDNavigator-LC software interface will pop up, as shown below, including Menu,
Graphics, Single channel control, Database, Match, Lighting, Measure, Dynamic lighting. Menu
and Lighting parts are slightly different depending on different LEDCube connection modes.
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£Y LEDNavigator V6.2.3 Permission:LEDCube - x
Options _ Calculate Info Tool About | Menu
Light Reproduce | Dynamic Lighting (HW) Loop Design W) | Dynamic Lighting

CIE 1931y | BlackBody | SPD Graphics Database | Match LightingHW) | patabase
Match Option Increased Intensity v Match
Lighting

Blackbody/Daylight SPD Color

Input: <5000K is Blackbody  Input: 000K is Daylight
Switch Match Option to achieve better result!

ccT 6500 ] Multi optimized choices
Intensity 3778 | Ix[] Auto anchored 149 v

1000 |8
Match || Feedback Save SPDpre... |

Save to HW... | ‘ Save to SW...
300 350 400 450 500 550 600 650 700 750 800 830
-Measure
Target ~ —— Predicted —— Measured Measure
*® 03111 y 0.3267 Yilx) v 3706

-[+] Single-channel control ingle.ch
1| [+ [+1 v @ “'Q'E' control u'| 01976 v | 04669
420 450 475 505 525 595 605 635 660 ¥i
& ccr| 6613 Duv | 00029 CERa 936 [..|
MI.Ref. | D65  ~ Mivis ~ 0.19 Miww | 4.99

Measure Avg. 1 Measure | Save SPD.. |

Muis 001 Miwv0.02
Predicted SPD «emsesseesasmseness
HOUSLITE [:&:& 4
CCT: 6495 Duv:0.0032
L Miis:016  Miuv: 450
30.2 15.1 99.3 73.6 62.4 8.9 93.3 1.3 44.6 0.1 48.0 99.3 Measure succeed!
Tima=20

Fig. 4.1 LEDNavigator-LC software interface
4.2 Menu
LEDNavigator-LC has five submenu in Menu bar, which will be introduced as follow.
4.2.1 Menu/Options

This function is for the Spectral Weighting Function(SWF).
£% LEDMavigator V6.0.6
Options | Calculate  Info Tool About
I Spectral Weighting Function... I ‘__ighting
ﬂ Unload Spectral Weighting Functicn |

| 0216C027 letiLED

If an illuminance measure device (unit: lux) adopted, then SWF is unnecessary, please switch to
Unload Spectral Weighting Function.

If a luminance measure device (unit: cd/m?) adopted, then it would be necessary to use SWF to
compensate the standard white tile’s reflectance from the measured data. The standard white tile
needs to be purchased separately, as shown in Fig. 4.2. Fig. 4.3 shows the typical SWF curve of a
white tile. The SWF is the reciprocal of the spectral reflectance(1/Ref). Load the SWF by clicking
the Menu/Options/Spectral Weighting Function... .
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Fig. 4.2 An example of THOUSLITE standard white tile

11
1.09 /
1.08
g 107 /
8 1.06 \ /
£ 105 N__——
—
1.04
1.03
I e e S B L
380 430 480 530 580 630 680 730
Wavelength(nm)
Fig. 4.3 Spectral weighting function curve
4.2.2 Menu/Calculate
Options | Caleulate | Info Tool  About
Light ColorChecker{Classic) Simulating g {l
CES CRI Rf;
-LED /Rg —
a) ColorChecker(Classic) Simulating
n ColerChecker2d_xrite — [m] X L — I L = I L — I ]
[= ] [ s ] [= ] [
Target SPD Source: | —— | | . .
The Color difference when illuminated by Measured Lignt and Target Light o
‘Whitz Point is White Patch (No.19). Match
The color of all the 24 patches are simulated under Target SPD source.
Match Opticn ‘ CIER1-15 B
| Blackbody/Daylight | SPD | Color

T 5000

Input: <5000K is Blackbody Input: = 5000K is Daylight

A/D50/D55/D65/D75 will take more time to optimize

Intensity 3342 cd/m#2

14

U| 1w

I| Match |I Feedback ‘

| Save to HW... || Save 1

Measure

Fig. 4.4 ColorChecker(Classic) Simulating
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The software will simulate the 24 color checker (X-Rite color checker/Classic) viewed under
the simulated and target illuminant. The CIELAB color difference will be shown on the upper
corner of each color patch. The average color difference will be shown on the bottom of the
window.

b) CESCRI Rf/Rg

£9 CESCRI Calculator - O X

Predicted SPL | Measured SPI

Rf =99

Rg =100 Rg

Fig. 4.5 CES CRI Parameters

This button shows the CES Color Rendering Index (CES CRI) defined in TM-30-15,
including Fidelity index Rf and Gamut index Rg. For the details, please refer to
https://energy.gov/sites/prod/files/2015/12/f27/tm-30_fact-sheet.pdf. =~ The CES CRI
parameters Rf/Rg will be calculated respectively for the predicted and measured SPD.

4.2.3 Menu/Info

This submenu shows the running time for the current LED device. Please switch to single
LEDCube control to use this function.

Options EalculatEhnfu Toel About

Light Source RE' I T e I amic

4.2.4 Menu/Tool
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e e T T L N

Options Calculate  Info | Tool | About

Set LEDCubes Network ID{Grouping)... Lighting (HW

Clear wireless sender buffer SPD

Set User Defined Oberver(CIE 1931 default)...

This submenu includes three items,

a) Set LEDCubes Network ID(Grouping)... Users can set multi LEDCube hardwares in one
group, for the details please refer to Chapter 5 “LEDCube Wireless Connection Grouping”

b) Clear wireless sender buffer. When the working environment has strong signal interference,
the Zigbee network may be jammed, resulting in the poor connection between LEDCube and
PC. This function will increase the connection quality.

c) Set User Defined Observer (CIE 1931 default): the default setting is CIE 1931 standard color
matching functions. Users can choose CIE 1964 standard color matching functions, spectral
sensitivity curves of one typical camera sensor, or customized curves. The file is located in
Data/system.

4.2.5 Menu/About

This option shows the general information about the software.

About

LEDNavigator-LC

¥ \ersion: LEDNavigator V6.5.5
Tel: +86 0519 8528 9860
Fax: +86 0519 8528 9870
Business: sales@thouslite.com
Software: candong.he@thouslite.com
Internet: www.thouslite.com

4.3 Graphics

Graphics area in Fig. 4.6(a) ~ (c) demonstrates the target, predicted and measured light data. It has
3 tabs, i.e. CIE1931 chromaticity diagram, blackbody locus area enlarged CIE1931 chromaticity
diagram and SPD diagram. Button Clear can clear the curve and points in the Graphic area.
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CIE 1931 xy | BlackBody | SPD |

0.9 520
QO Target
0.8 QO Predicted
O
07 Measured
0.6
y 05
0.4
0.3
0.2
0.1
0.0
01 00 01 02 03 04 05 06 07 08 x Clear
(a) CIE1931 chromaticity diagram
| CIE 1931 xy | BlackBody | SPD |
.50
O Target
A5
QO Predicted
[0 Measured

y .35
.30
.25

.20

20 25 30 35 40 45 50 .55 .60

X

(b). Blackbody locus area enlarged CIE1931 chromaticity diagram
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CIE 1931 xy | BlackBody SPD

ML A i

300 350 400 450 500 550 600 650 700 750 800 830

Target Predicted —— Measured

(c). SPD diagram

Fig. 4.6 Graphics area

4.4 Single-channel Control

Single Channel Control allows users to set the intensity drive current of each LED channel in
LEDCube, as shown in Fig.4.7. Users could adjust the drive current of each channel by sliding the

bars or input the drive value directly. The corresponding SPD curves and color will change
correspondingly. The range is from 0-100 with resolution 0.1.

The slider Y% is used to adjust the drive current of each LED channel simultaneously at the
percentage of Y%. The left & right arrow keys on the keyboard are used to fine adjust the drive

value. Please note that the light quality of the output light will shift due to the nonlinearity
between the LED intensity and its drive current.

In section 4.7 lightness adjustment, we will introduce the way to linearly adjust the LED
intensity.
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CIE 1931 xy | BlackBody | SPD

T

300 350 400 450 500 550 600 650 700 750 800 830

Predicted —— Measured

Target

Single-channel control
525

420 450 475 505 590 605 630 660 Y (%)

10.6 3.5 22.2 19.4 5.3 17.5 368.5 1.3 8.0 4.4 18.5 36.5

Fig. 4.7 Interface of Single-channel Control Module

The Single-channel control can be activated by ticking the check box near the words
“Single-channel control”. User can choose LED channels included or excluded in the optimization
algorithm by ticking the check box above corresponding LED channel. The excluded channel will
be set 0 during optimization. However, users can still adjust the intensity of excluded channels
manually, as show in Fig. 4.8.

Single-channel control

7
[ Ll
420 450 475 |[505° 520

L]
595 605 | 635 660 [E(CH)]

17.2 14.6 28.0 0.0 72.2 0.0 0.0 1.8 99.0 0.0 15.6 99.0

Fig. 4.8 LED channel selection in optimization algorithms
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4.5 Measurement

Currently, LEDNavigator-LC software is compatible with three spectral measure devices,
including X-Rite i1 Pro2, THOUSLITE FS, and Konica Minolta CL500A. The device calibration
and setup geometry are described separately as follows:

® \When the X-Rite il Pro2 is connected, it requires calibration when the button Measure is
first pressed. Please remove the slider on the calibration white tile and place i1 Pro2 on it, as
shown in Fig. 4.9. The calibration will be finished in several seconds.

Caution K rgnsity 0
. i1Pro2 need calibration.
/ l % Please put iton the white tile, Match Feed
When ready, press Ok.

oK | X 0.0000

04 05 06 07 o0f s 10 o

e type:  LED Cube CcCT 0

device: i1_Pro2
Jon done.
-EDCube Version: 3.0

Reference | Mone

Fig. 4.9 i1 Pro 2 calibration

After calibration, please put the il Pro2 on the support holder. Fig. 4.10 shows the support
holder of i1 Pro2. The il Pro 2 can be easily held by inserting into the two pillars of the
holder.
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Fig. 4.10 i1 Pro2 holder
Fig. 4.11 shows the geometry of i1 Pro 2 and white tile during measurement and database rebuild.

Fig. 4.11 THOUSLITE white tile (left) and i1 Pro2 measurement geometry

The white tile and i1 Pro2 can be placed at any user desired position to measure, as shown in Fig.
4.12. Please note that the white tile’s SWF should be loaded as described in section 4.1.1, and the
data measured by i1 Pro2 in this setup is luminance (cd/m?).

il Pro2

Fig. 4.12 THOUSLITE il Pro2 and white tile measurement position
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If illuminance head of il Pro2 is purchased, as shown in Fig. 4.13, please install it after
calibration, as shown in Fig. 4.14. Typical measurement geometry is shown in Fig. 4.15.
Please note it is not necessary to load the white tile SWF in this setup, and the data
measured by il Pro2 is illuminance (Ix).

Fig. 4.13. i1 Pro2 illumination head

Fig. 4.14 i1 Pro2 with illumination head

Fig. 4.15 i1 Pro2 with illumination head measurement position
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® When the THOUSLITE FS is connected, it requires dark calibration before first
measurement. Firstly please screw the protection head as shown in Fig. 4.16, and then start
the calibration. It is not necessary to load the white tile SWF in this setup, and the data
measured by THOUSLITE FS spectrometer is illuminance (Ix).

#@—

(

P,
‘ \(

1
\

Protection head

THOUSLITE FS Spectrometer

Fig. 4.16 Screw THOUSLITE FS spectrometer protection head before dark calibration

® \When the Konica Minolta CL500A is connected, no calibration is required before first
measure. Please place the CL500A at any user desired position to measure, same as Fig. 4.15.

Once the measure device is calibrated and setup, measurement could be conducted by pressing
Measure. The result will be shown in the below image. Meanwhile, the SPD curve will be
illustrated in the Graphics area. The detailed R1 ~ R15 parameters can be shown after pressing the

button ... near to CIE Ra. To calculate the metamerism index, the corresponding reference
illuminant should be chosen firstly.
-Measure
x| 0.0000 ¥ 0.0000 Yibg ~ 0.000
u' [ 0.0000 v 0.0000
CCT 0 Duw 0.0000 CIE Ra 0.0 |_|
MI. Ref.  Mone ~ Mlvis 0.00 Miluv | 0.00
Measure Avg, 1 Measure Save SPD...

The measured SPD data, which could be loaded as SPD source file in Match in section 4.7, could
be saved by pressing Save SPD..., as shown in the below image.
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: £% save Measured SPD
]

A <« Data *+ MeasuredSPD >

Organize « New folder
#a OneDrive " MName

'?‘—_E] 3-01.csv
[ This PC ) 5-04.cov
I Desktop |I‘?‘ﬁ-‘i-[).df.cw
| Documents 2E 3-0.4.csv
4 Downloads 5 2-0.4.c5v

h hucie v £

b4
w | D Search MeasuredSPD ye
Date medified Type )
2015/8/14 1605 Micresoft Offi
2015/8/14 1604 Microsoft Offi
2015/8/14 16:04 Microsoft Offi
Microsoft Offi

2015/8/14 16:02

Microsoft Offi
>

File name: | Measured5PD_201501201.c5v

Save as type:

» Hide Folders

4.6 LED Database

e

LED database file stores the characteristic of each LED channel in LEDCube in specified
environment. The database file is located in the folder Data/Database, the suffix name is LED. It
is the foundation to perform the optimization algorithm. Users can select the database built
previously or build new database (Fig. 4.17). The new database rebuild requires 15~30 minutes
(depends on the measure device and setup). During database rebuild, the software will light the
each channel at drive value from 5%-100% with 5% interval sequentially, and the measure device
will record the SPD and intensity at each drive value. Users can customize the name of new
database after rebuild. Make sure the whole procedure conducted in the dark environment.
The LED Database is located in folder Data/Database.

Database Match

Lighting(HW)

Confirm you are using database built in the same environment

as current setup

DatabaseTemplate_auto.LED

LEDPanel #5358 £53ENo1.LED

0A171002 THOUSLITE FS_Date 2017 7 4.LED

ID_0216B010 Device JETI Date 2017 7 4.LED
ID_02176001_Device THOUSLITE_FS_Date 2017 7 3.LED

02160706 THOUSLITE_FS_Date 20177 v “ Build New
102160706 THOUSLITE FS Date 2007 7 11.LED
08176003 THOUSLITE_FS_Date 2017 7 2.LED
0A171002_THOUSLITE_FS_Date 2017 7 3.LED —
ES5Crbe...

Fig. 4.17 LED Database selection or Build new database
If there are multiple LEDCube hardwares in current network, users can control a specific single
LEDCube as shown in Fig. 4.18. Moreover, the name can be user-defined for each LEDCube, as

shown in Fig. 4.19.
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4.7 Match
Match is the key feature for optimization algorithm, including Blackbody/Daylight, SPD, and

Color.

36

Fig. 4.18 Single LEDCube control

Database Match Lighting(HW)

Confirm you are using database built in the same environment

as current setup

02160706_THOUSLITE_FS_Date_ 20177 ~ Build Mew

Control Single LEDCube

£ DescribeWindow = O x|

Current LEDCube: 02160706
Current description:

Mew description:

Fig. 4.19 Single LEDCube description
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Database Match Lighting(HW)
Match Option Increased Intensity v Low v
I Blackbody/Daylight SPD Color I

Input: =5000K is Blackbody  Input: = 5000K is Daylight

Switch Match Option to achieve better result!

ccT 6500 [ Multi optimized choices
Intensity 874 | Ix Auto anchored 128 |Lv
40.9 o,
Match | | Feedback Save SPDpre...
Save to HW... Save to SW...

Fig. 4.20 Match interface

® Module Blackbody/Daylight. The software will optimize the output SPD to match Blackbody
(<5000K) or CIE Daylight (>=5000K) standard SPD. When 5000/5500/6500/7500 is input,
the software will consider the target SPD as D50/D55/D65/D75 and optimize the output light.
The input CCT range is from 2000K to 20000K.

Database Match Lighting{(HW)
Match Option Increased Intensity w Low v
Blackbody/Daylight SPD Color

Input: <5000K is Blackbody  Input: = 5000K is Daylight
Switch Match Option to achieve better result!

CCT 6500 [] Multi optimized choices

In this module, users could choose one of the 5 match options according to applications. In
general, the CIE R1-R15 and Increased Intensity Low options.

Database Match Lighting{HW)
Match Option Increased Intensity w Low v
lackbod Default
Blackbody/Day Duv (=0:Green, <0:Red)
CIE Ra (R1~R&)

Input: =5000K ' ! light

npuE = CIE R1-15 yig

Switch Match O \n¢reased Intensity

ccT 6500 [] Multi optimized choices

! LEDCube
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v" When Default is chosen, balanced weights of SPD/CCT/xy/CIE Ra will be assigned
during optimization.

v" When Duv is chosen, users can set Duv value from -0.02 to +0.02. For example when
0.01 was input, then a greenish light will be output while the CCT will remain the

same.
Database Match Lighting{(HW)
Match Option Duv (=0:Green, =0:Red) v 0.0000
Blackbody/Daylight SPD Color

Input: =5000K is Blackbody  Input: = 5000K is Daylight
Switch Match Option to achieve better result!

CCT 2300

v" If CIE Ra is chosen, users can set CIE Ra value from 0 to 100.

Database Match Lighting(HW)
Match Option CIE Ra (R1~R8) v aq
Blackbody/Daylight SPD Color

Input: =<5000K is Blackbody  Input: = 5000K is Daylight
Switch Match Option to achieve better result!

CCT 6500

v' If CIE R1-15 is chosen, balanced weights among SPD/CCT/CIE R1~R15 will be
assigned during optimization.

Database Match Lighting(HW)
Match Option CIE R1-15 ¥ Auto
Blackbody/Daylight SPD Color

Input: <5000K is Blackbody  Input: = S000K is Daylight
Switch Match Option to achieve better result!

ccT 6500 [] Multi optimized choices

v"If Increased Intensity is chosen, the software will optimize the output SPD based on
CIE R1~R15 method but at the same time increase the output intensity at the cost of

potential degradation of light quality. There are 4 levels available for the intensity
increase degree.
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Database Match Lighting(HW)
Match Option Increased Intensity v Low ~
lackbody/Dayligh on
Blackbody/Daylight SPD Color Medium
. . . | High
Input: =5000K is Blackbody  Input: = 5000K is Daylig Ult
ra
Switch Match Option to achieve better result!
ccT 6500 [] Multi optimized choices

® Module SPD. The software will optimize the output light according to the target SPD.
Users need to set the SPD type for the target SPD, and load in the SPD by Measure or Load...
buttons.

Blackbody/Daylight SPD Color

SPD Type | @ Daylight ) White{indoar) () Celer () Shape

SPD source Measured Load...

[] Multi optimized choices

Intensity 0 % Auto anchored o Lv
o or
Match Feedback Save SPDpre...

v Type Daylight: the input SPD is assumed daylight, balanced weights of
SPD/CCT/xy/CIE Ra will be assigned during optimization. However, the algorithm
will give more weights to CCT and CIE Ra during optimization compared to
“White(Indoor)”

v" Type White(Indoor): The input SPD will be considered as indoor white light, which
means parameters like CCT, CIE Ra, together with input SPD Curve, will be
considered during optimization.

v" Type Color. The input SPD will be considered as colorful, the parameters like CCT or
Ra will be ignored. The software only considers CIE 1931 chromaticity coordinates
x/y and SPD curve during optimization.

v" Type Shape. The output light will minimize the root mean square error (RMSE) for
the SPD curve through 380nm-730nm.

After setting the SPD Type, press Measured or Load...to load in the target SPD. Press
Measured to get the target SPD by measurement. Press Load... to get it from presaved SPD
file. The SPD file is located in folder Data/MeasuredSPD, and the SPD file could be created
by button Save SPD... in section 4.5 Measure.

® Module Color. Users could set CIE 1931 X, y coordinates as target parameters. The
LEDNavigator-LC will optimize the output light to match the x, y value.
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Blackbody/Daylight 5PD Color
Input: CIET931 xy
x | |p.3000 y | 0.3000

Multi optimized choices

Before pressing Match, users can choose “Multi optimized choices” by ticking the check box.
If the “Multi optimized choices” is selects, the software will offer 8 candidate results for user
to select. The option is available for both module Blackbody/Daylight and SPD.

Y MultiMatch - O
q
Please select one optimize result with best parameters
® No.1 O Ne.2 Database Match Lighting(HW)
SPD - SPD e =
x 0.2459 y: 0.3588 x: 0.3458 y:0.3586 Match Option  Increased Intensity - Low ~
CCT: 4096 CRI: 988 Duv:0.0033 | |CCT: 4996 CRI: 992 Duv:0.0033
Mivis: 0.22 Mluv: 3.12 Mlvis: 0.19 Mluv: 2.98 Blackbody/Daylight SPD Color
Max intensity: 2752 Ix Max intensity: 3106 bx Input: <5000K is Blackbody  Input: 2 5000K is Daylight
Switch Match Option to achieve better result!
O No.3 O No. et 5000 | Multi optimized chuicasl
SPD - SPD e =
x 0.3458 y: 0.3585 x:0.3439 y: 0.3588 B
CCT: 4096 CRI: 988 Duv:0.0032 | |CCT: 4996 CRI: 989 Duv:0.0033 Intensity 0 | Ix| | Autoanchored 0 v
Mivis: 0.21 Mluv: 2.82 Mlvis: 0.28 Mluv: 2.67 .
"-...__‘_ £
Max intensity: 2745 |x Max intensity: 2724 |x ‘."I T m Cer— ‘ SesE e
O N3 O Nob Save to HW... | | Save to SW..
SPD - SPD e =
x: 0.3459 y: 0.3589 x: 0.3458 y: 03599 ~Measure
CCT: 4996 CRI: 985 Duwv:0.0034 | |CCT: 5002 CRE: 990 Duv:0.0039
Mivis: 0.23 Miuv: 2.83 Milvis: 0.22 Miuv: 2.83 x| 0.0000 y | 00000 | (v ~| 0.000
| Maxintensity: 2276 Ix Max intensity: 2386 b [ B 0000 B 00000
) No? ) Nos ccT 0 Duv | 0.0000 CIERa | 0.0 u
SPD - SPD e =
: 0.3458 y: 0.3586 x: 0.3461 y: 03609 M. Ref.  None ~ Mivis 0.00 Miwv | 0.00
CCT: 4099 CRI: 98,5 Duv:0.0033 | |CCT: 4996 CRI: 988 Duv:0.0043
Mlvis: 0.26 Mluv: 2.78 Mlvis: 0.25 Mluv: 2.66 Measure Avg. | 1 | T — | ‘ e |
Max intensity: 1785 Ix Max intensity: 2262 Ix
Dongle Type:  LEDCube(0}
Measure device: None
Ho U sL IT E LED davica type: None
=
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Fig. 4.21. Multi optimized choices

Lightness adjustment

After pressing Match, users could adjust the intensity slider as shown in below image. The
adjust range is 0%-100% and the minimum resolution is 0.1%, which could also be fine
adjusted by pressing the left & right arrow keys on the keyboard. During the adjustment, the
software will also show the predicted intensity and the LV value.

In addition, users can set target light intensity by enabling the “Auto anchored” feature. By
ticking the check box of “Auto anchored”, user can input the target light intensity, say
1500lux, and then the software will optimize the result to achieve the target intensity. If the
final measured result has a large difference compared to the predicted one, Feedback can be
used to compensate the difference. The option is available for both module
Blackbody/Daylight and SPD.

LEDCube
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Database Match Lighting(HW)
Match Option Increased Intensity w Low v
Blackbody/Daylight SPD Color

Input: =5000K is Blackbody  Input: = 5000K is Daylight
Switch Match Option to achieve better result!

cCcT 5000 [] Multi optimized choices
Intensity Ix Auto anchored 0 LV
L %
Match | | Feedback Save SPDpre..
Save to HW... Save to SW...

When the intensity slider is set below 5%, it may will result in relatively large difference
between LEDCube hardwares, because the consistency of LED chips at low intensity is
relatively poor, and the adjustment range of each LED channel is small at low intensity. For
example, the below image shows two LEDCube at same color temperature 5000K and same
intensity 1%. Apparently, they are visually different. If users have multiple LEDCube
hardwares to build lighting environment, we strongly recommend users not to set the
intensity slider below 5%. Instead, user can use two white LED channels in LEDCube to
create low intensity illumination, say lor 2 lux.

Please note the slider in this module is different from Y% in section 4.4.

» In section 4.4, the slider Y% is used to adjust the drive current of each LED channel
simultaneously at the percentage of Y%, but the relationship between the LED intensity
and its drive current are non-linear. The below image show a typical relationship between
drive value of LED channel and its intensity. Obviously, it is non-linear.
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»  The slider in this module will adjust the light intensity at the specified percentage rather
than drive value, and the software will calculate the drive value for the specified
percentage of the light intensity based on the data in the database.

® Match and Feedback button

Match Feedback

Press Match button to simulate the target light. The software will generate optimized result,
and then press Measure button to obtain the measured result. If there is a considerable
difference (say ACCT>100K) between measured result and target light, the Feedback button
could be performed to compensate the difference. After Feedback, the lightness percentage
will remain the same, while the absolute intensity will slightly change. In general, 1-2
Feedback process is enough to compensate the difference. If more than 3 Feedback process
cannot close to the target, different “Match Options” selection or database rebuild is
recommended. In addition, make sure press Measure to obtain the difference between
predicted and measured result before using Feedback.
® Saveto HW... and Save to SW...

Save to HW... Save to SW...

Press Save to HW... to save the current light into LEDCube hardware. Press Save to SW... to
save the light into software local loop file. Please refer to section 4.10 for details. The saved
light sources are easy for users to recall the light source in the future or to design the dynamic
lighting.

4.8 Lighting
LEDCube can save up to 80 light sources in its hardware. The Lighting interface are different
depending on different LEDCube connection modes in section 2.4

4.8.1 LEDCube hardware-Touch Screen Controller-PC

In this mode, the Lighting interface is shown below.
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Database Match Light(LCD)

~Lighting
0 1 2 3 4
5 6 7 8 9
Save Changes - Up Down
Save to HW... Save to SW...

This Lighting interface is the same as the SOURCES sub-interface on touch screen controller in
section 2.3. It includes 8 pages which can be selected by Up and Down button, and each page has
10 buttons. Press the number above each rectangle space can turn on the corresponding light
source. User can type the source name in the rectangle space, and then press Save Changes to save
the source name to the touch screen controller. Please note, Save Changes only save the source
names in controller, and saving light source is done by pressing Save to HW... in section 4.7
“Save to HW... and Save to SW...".

4.8.2 LEDCube hardware-Wireless sender-PC

In this mode, the Lighting interface is shown below.
Database Match Lighting(HW)

Lo ([ » L= |[ » |
e || s | e || w
Save to HW... Save to SW...

The above interface has 8 buttons which is the shortcuts for light number 0 ~ 7. Users could also
select the light source from drop-list button, or just click the Show All button. The light source
name should be defined by users when save the light. The background color of each button is
color of the saved light.
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rt) ModeChoose E@ﬂw
#167000K | #32: [ #e | [ s |
| F1A28S6 #17:7500K | #32: [ w0 | [ s
#2300 #18:8000K | #34: [ =50 | [ s |
| #33500K | #10:8500€ | #35: [ s | [ s |
| 44000 | #20:9000K | #36: | ez | | see |
| #54500K | w2n | #37: [ w5 | [ e |
| #6000k | w22 | #38; [ #sa | [ e ]
| #7550k | w23 | #30; [ e | [ e ]
| #86000K | w24 | #40; [ #e | [ w2 ]
Coomeon] (o ] [ me ] [ ] (o
m ] [ ] [ ]
== e e
[ #128le | w2z | #44: [ #ze0 | [ w7 |
| s | w20 | #45: [ #e: | [ #2 ]

: BT #0: | #46: [ #e2 | [ #m |

i [ s ] a1 | #47: [ #e2 | [ e |

If user want to save a new light source, user can click Save to HW... , type the source name, and
press OK. The source name will be stored in the software local file Data/ModeDetails_00000000,
which may results in the different source names in touch screen controller and software local file.

B 'Save - é} .x Snow Al

Choose a stroage to save current ligt | #0: No.0

Description No.0

S~

4.8.3 LEDCube hardware-PC

In this mode, the Lighting interface is exactly same as section 4.8.2.

4.9 Dynamic Lighting (HW)

Fig. 4.22 shows the interface of Dynamic Lighting (HW). Totally, users can select max 24
presaved light sources within one loop. Users can set the switch interval between light sources in
the loop. The minimum interval is 1 second. If the time is set to 0, the corresponding light source
will be skipped in the loop. Press Start or Stop button to start or stop a loop. In addition, users
could save the current setting into a loop by pressing Save to Loop as shown in Fig. 4.23.
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£% LEDNavigator V6.2.3 Permission:LEDCube - x
Options  Caleulate Info Tool About
Light Reproduce W Loop Design (SW)
~Load Loop
‘ Loop 1 | ‘ Loop 2 ‘ | Loop 3 ‘ | Loop 4 ‘

No. llluminant Time (1s) No. llluminant Time (1s)

2 | #n w2 14 | #0: v

3 |# v 15 | #0: o

4 |#7 v 16 | #0: v

5 |#0: v 17 #0: v

6 #0: L2 18 | #0: v

7 #0: = 19 | =#0: & -

8 #0: ¥ 20 | #0: v

9 | #0: v 21 #0: v

10 |#0: v 22 | #0: v

11 |#0 v 23 #0 v

12 |0 o 24 20 O Stop
EHOUSLITE

Fig. 4.22 Interface of Dynamic Lighting

rLoad Loop
| ‘ Loop 1 || ‘ Loop 2 | | Loop 3 | | Loop 4 |
No. llluminant Time (1s) No. llluminant Time (1s)
- v (1 20: v [0
1 e 13 |#0 Save to loop
2 =1 v [0 14 |21 v |0
4 #1: v/ [0 I 16 | #3% v g
~ Confirm ’
5 #d; v /|0
& =5, v |0 1 i
| i@] Are you sure overwrite current loop 17
7 #2: v/ [0 il
g = o |
g = Lo | Yes No
- I T
10 |2 v [0 22 |42 v (|0
11 |#2 v[lo 23 | #45: v [0
12 |# v |0 24 | 248 v [0 Stop

Fig. 4.23 Save changes to current loop

In the LEDCube connection mode 1(LEDCube hardware-Touch Screen Controller-PC), the “Save
current loop to touch screen controller” is enabled as shown in Fig. 4.24, and press Save button
can save the loop into one of five loop in SEQUENCE sub-interface of touch screen controller.
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o LEDNavigator V6.2.8 Permission:LEDCube

Options Calculate Tool About

Light Reproduce Dynamchlghtlng(HW)

Loop Design (SW)

~Load Loop
Loop 1 } i Loop 2 J ‘ Loop 3 J l Loop 4
No. llluminant Time (1s) No. llluminant Time (1s)
1 #0:6500 v 13 #0:6500 © 0 m
2 #1:Nod “|1 14 #1:No. v 0 "
3 #2:No2 |1 15 #2No2 v 0
4 #3:No3 w1 16  #3:No3 © 0
5 #4No4 v 0 17 #39 v |0
6  #5:NoS5 v 1 18 #42 Y
7 #2:No2 “|1 19 | #45: v 0 -
8  #3:No3 v 0 20 | #48: “|10
9 #0:6500  m 21 #39: -0
10  #1:Noa v 0 22 #a2 v 0
11 #2No2 v 0 23 #45: v |0
12 #3:No3 -~ 0 24 #48: « 0 Stop
I Save current loop into Touch Screen Controller loop(1~5) 1 Save I
'I'l HOUSLITE

Fig. 4.24 Save the loop to touch screen controller

4.10 Loop Design (SW)

The saved light sources via Save to SW... in section 4.7 is shown in the Loop Design (SW) page. In
the Loop Design (SW), users could save unlimited light sources into software. Press Load... button
to open a history Loop file, as shown in Fig. 4.25. Press Clear to clear previously loaded loop file.

Loop File  02168010.loop

£ LEDNavigator V6.2.3 Permission: EDCube

Options Calculate Info Tool About

Light Reproduce | Dynamic Lighting (HW) Loop Design (SW)

Tips: Double click to light an item

Users could edit Loop file in txt editor

No. Source Description
1 A 1
2 4150K 1
3 [ps0 1
| 4 [pes 1
£% Load loop file rd *
4 « Data » Loop v & | #FLoop o
izt et = @
mam #5 w=m - RS #m
? = * [ 0216B010.l00p LOOP Trt
[El 3o ” [ d65 .loop LOOP 3
= 85 +
Data
EFE
REAE AR
B—HCD# R
@ OneDrive
0 e
o v <
s | -
3 (0) i

me 1

- X
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Fig. 4.25 Load in a history loop file
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After the loop file is loaded, users could edit the Source Description and the Interval parameter, as
shown in Fig. 4.26. Up and down arrow button allows user to modify the sequence of light source
in the loop. Press Delete to remove a light source.

Mo,

1

Source Description

20000K

15000K

10000K

Color

Interval ()

S000K This is a trial

Da5

D50

4000K

A

2000K

Fig. 4.26 Edit a light source in a loop

1

1

1

10

Jias

It should be noticed that all the changes will not be saved unless users press the save button. Press

Save As... to save the current working loop as a new loop file.

Set the Loop Repeat Times to change the loop times for the entire loop.
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4.11 Auto Light Produce

This module is applicable when users need to produce multi light source at once to save energy
and time. Users could input up to 80 kinds of light specs at once into this module. It will handle
the light producing procedure automatically. The whole module is shown in the following image.

{9 LEDNavigator V6.4.1 Permission:LEDCube - x
Options Caleulate  Tool About

Light Reproduce | Dynamic Lighting (HW) Loop Design (SW) Auto Light Produce
IThmshuld[ACCT] 2 | wWAreg Mreshoidiar Dynamic I

0-19 20-39 40-59 60-79 Area B Loop File Load... (\earg rea C
[140 | cct v |ceT Yiix) Low-Incre v No. Source Description Color Interval (s)

None | Vi ) DayL () White@@ Color () Shape

cCcT Yk Low-Incre v

cCcT Yk Low-Incre v

cCcT Yk Low-Incre v

cCcT Yk Low-Incre v

ccT Vilx) Low-Incre. v Start Auto Adjust

cCcT Yk Low-Incre v

ccT Vilx) Low-Incre. v -

cCcT Yk Low-Incre v

cCcT Yk Low-Incre v

cCcT Yk Low-Incre v

cCcT Yk Low-Incre v

cCcT Yk Low-Incre v

cCcT Yk Low-Incre v

ccT Vi) Low-Incre

ccT Vi) Low-Incre

ccT Vi) Low-Incre

ccT Vi) Low-Incre

ccT Vi) Low-Incre

SaveAsFiIe| ’m‘

The area A in up-left controls the threshold of CCT error (ACCT) and light intensity error(AY).
The automatic light producing procedure will come to a stop when the CCT error and light
intensity error fulfills the threshold. If the error always exceeds the threshold, the procedure will
repeat and come to a stop automatically after several times of “Feedback”.

The left red area B enables users to input light specs for each light item. There are 4 tabs in this
area, each contains up to 20 light items. The order in front of each light specs correspond to the
order of the button users intend to store the light. As for the light specs, there are 3 kinds of modes,
which has been introduced in detail in section 4.7. Users could define the target CCT
(Blackbody/Daylight mode), SPD, or Color.

The area C in the right will show the lights generated after the light producing procedure is over.
After users press button “Start Auto Adjust”, the software will start to produce light according to
the corresponding spec. After this procedure finished, users could decide whether to accept the
result or not. Through button “Save As File” or “Save to Hardware 0-79”, the result light could be
saved as a file or into the hardware buttons.
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4.11.1 Set Specs for Each Light Item
[v] 41 ccT CCT 3000 ¥(x) 1000 | Low-Incre ~
[]42 CCT v CCT | 3000 Y(x) E Duv v duv | 0.01
[v] 43 spD Load..| Set ¥(lx) 2000 DayL - = White'® Color = Shape
V] 44 Colc © Y(x) 800 x 033 | y | 033

D 45 CCT v CCT Y(Ix) Low-Incre ~

Let’s see the example shown in the up image. No. 41~44 light items have been set to some specs.
In No.41 light item, the target CCT is set to 3000K, target intensity is 10001x, match option set as
“Low-Incre...”. In N0.42, the intensity is vacant, which is why the checkbox in front could not be
checked. As for No.43, users loaded an SPD file as target, the intensity is set to 20001x, SPD type
is “Color”. In No.44, the match type is Color, so the color coordinates x/y could be set.

Only after the specs are set, users can check the checkbox in front of each light item. Only those
light items with checkbox checked will be taken into account during the light produce procedure.
Otherwise this light item will be ignored.

4.11.2 Generate Light Automatically

After all the light items are set, press “Start Auto Adjust” to start the automatic light producing
procedure. The time consumption depends on the numbers of the light to be produced and the type
of the measure device used. Generally speaking, each light will take 20 seconds to 2 minutes.
After the producing procedure is finished, the result would be shown in the result area,

{9 LEDNavigator V6.4.1 Permission:LEDCube - X
g

Options Calculate  Tool About

Light Reproduce | Dynamic Lighting (HW) Loop Design (SW) Auto Light Produce
Threshold{aceT) | 2 | % Threshold{AY) Dynamic
0-19 20-39 40-59 60-79 Loop File Load... Clear
~ No. Source Description Color Interval (s)
[Jo |ccr ~|ccr Y(ix) P
[J1 |ceT ~|ccT ¥ (Ix) 1 3 CCT=2950 Y=2006 1
2 CCT v CCT 3000 | Y(x) 2000 2 4_CCT=4021_Y=1999 1
[v]3 ccT CCT 4000 | ¥(lx) = 2000 3 5_CCT=5077_Y=2001 1
v]4 CCT © CCT 5000 Y(x) 2000
L - 4 |6_cCT=6022_Y=2001 1
[vls ccT CCT 6000 | Y(lx) 2000
5 7_CCT=7039_Y=1997 1
6 CCT CCT | 7000 | Y(x) | 2000
6 10_CCT=2851_¥=1802 1
[17 ccrt v ccr 8000 | Y(x 2000 = =
& ot ~|car it 7 [25.€CT=8047_y=2499 1 -

[¥]9 spD Load..| Set |¥(lx) 1800 DayL White'® Color = Shape

[J1o|ccT v|cer ¥ilx)
[]11 seD v m Set  Y() 3000 O DayL O White() Color ® Shape
[J12 ccr ~|cer Y(lx)
13 |cer v |cer ¥i(lx)
[114 ccT v |car ¥(Ix)
[J15 |ccT v |cer Y(lx)
[J16 ccr ~ | cer ¥(Ix)
[J17 ccr ~|cer Y(ix)
[]18 |ccT v |cer Y(lx)
[]19 ccT ~|ccr Y(lx)

Save Asfile | || Seve To Hardware 079 |

Please be noted that No.7 and No.11 are not shown in the right because users did not check the
checkbox of these two light items.
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4.11.3 Understand Description of Light

Each light generated will be shown with an automatic description. Please refer to the following
image. The description of No.2 light is “4_CCT=4021_Y=1999”, in which ” ” is a separate sign,
“4” means this light source is intended to be stored into button No.4. If users press “Save To
Hardware 0~79” then this light will be stored into No.4 button. “CCT=4021" means the measured
CCT is 4021K. While “Y=1999” means measured illumination is 1999Ix. Users should check the
parameters like CCT and Y to decide whether to accept this light.

Please be noted that the numbers before the first separate sign “ ” represents the button to be
stored. So do not edit the numbers unless necessary. Or the software will report failure when press
“Save to Hardware 0-79”.

No. Source Description Color Interval (s)

1 3 CCT=2950 Y=2006 [ ] 1

2 4 CCT=4021_¥=1999 1
3 [5.CCT=5077_v=2001 1
4 [6.CCT=6022_Y=2001 1

5 7_CCT=7039_Y¥=1997 1

6 [10.cCT=2851_y=1802 [ ] 1

7 25.CCT=8047 Y=2499 1

In this example, the No.3 light has a target CCT of 5000K, but the measured CCT is 5077K. If an
error of 77K is unacceptable, then users should rematch this light again. One way to solve this
problem is to change the threshold to 1%, then perform auto match. Another way is to match this
light manually as described in section 4.7.

Double click each item could lit up the corresponding light. Users could examine the intensity of
each LED channel after switching to the first tab “Light Reproduce”, as shown in the following
image. For operation details please refer to section 4.10.
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Light Reproduce = Dynamic Lighting (HW) Loop Design (SW) Auto Light Produce

CIE 1931 xy | BlackBody | SPD

300 350 400 450 500 550 600 650 700 750 800

—— Target —— Predicted —— Measured

1] Single-channel control

o v 4 «' 4 «' 4 4 v v 4 v ' v
405 425 445 475 [S05 8525 595 605 635 660 670 705 Q{ES]
4.2 1.0 21 9.2 2,3 6.1 0.0 43 2.4 7.3 07 38 53 35 92

4.11.4 Save Light

| Save As File | | Save To Hardware 0~79 |

Press “Save As File” to save the current result lights into a file. This file could be loaded in in
module “Loop Design(SW)”. Press “Save To Hardware 0~79” would save current lights into
corresponding buttons. Be caution that if the current button already contains a light source, this
operation would cover it with new light. Take the following image as example. Users set specs for
light 3. 4. 5. 6. 7. 10 and 25. After press “Save to Hardware 0-79”, the No. 3. 4. 5. 6. 7.

10 and 25 buttons will be re-write with these lights.

1

2
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5. LEDCube WIRELESS GROUPING

5.1 Brief Introduction

et wLeimereer R e ¢ s e e e
Options Calculate  Info | Tool | About

ISet LEDCubes Network ID{Grouping)... I Lighting (HW
Clear wireless sender buffer SED

Set User Defined Oberver{CIE 1931 default)...

If users have multiple LEDCube hardwares, “LEDCube wirelss grouping” allows users to separate
these hardwares into several groups. For example, if users have 10 LEDCubes and want to
separate them into 2 groups (4 and 6 units), Set LEDCubes Network ID(Grouping) could be used
to set the first 4 LEDCubes network ID as #2 and set the other 6 LEDCubes’ network ID as #3. In
this example, two wireless senders, with network ID #2 and #3, can be used to control
corresponding LEDCube hardware with the same network ID.

The grouping principles for LEDCube Network 1D

® All the LEDCubes and wireless senders are set as #1 in default settings

Each LEDCube and each wireless sender has its own wireless network 1D

Users can modify the network ID of LEDCube hardware or wireless sender via software
Only the same network ID wireless sender and LEDCube hardware can communicate

The network ID options is 1~9, which means users could only separate LEDCubes into max
9 groups

Only those LEDCubes and wireless sender produced after March 2017 supports network
grouping

5.2 Grouping Operation

After clicking Tool/Set LEDCubes Network ID (Grouping), a message will show up to indicates
the current network ID. Press OK to continue the grouping and press Cancel to quit.

Current Metwork *

Current Network ID: 1
W' Press OK to continue the network seting, press cancel to abort.

Cancel

o]

Press OK and continue to grouping interface, as shown in Fig. 5.1.

52

Cube



l'l'HOUSLITE AR R R R AT

Thousand Lights Lighting (Changzhou) Limited

£} LEDCube Groupize — O >

Step 1

Current devices in network

(%3]

Wireless sender LEDCube

Select what do you want to do

(@) Change Wireless Sender and LEDCubes together to a new Network D
() Just change Wireless Sender to a new Netwark ID

() Just change LEDCubes to a new Metwork D

If more LEDCubes than you want has been connected, please shut those LED'Cubes down

Current NetWork 1D #

Target Metwork ID # ) Next Step

Fig. 5.1 Grouping interface

The following figure shows the hardware unit in current network, i.e. a wireless sender and 5
LEDCubes.

Current devices in network

Wireless sender LEDCube
The next step is the option of grouping,

® Change wireless sender and LEDCubes together to a new Network 1D
Just change wireless sender to a new network ID
® Just change LEDCubes to a new network 1D

Select what do you want to do

(@) Change Wireless Sender and LEDCubes together to a new Network D
() Just change Wireless Sender to a new Network D

() Just change LEDCubes to a new Network ID

If more LEDCubes than you want has been connected, please shut those LEDCubes down

The following figure shows the current network 1D and the target network ID.

Current NetWork 1D #

TargetMNetwork ID # 1

5.2.1 Grouping both LEDCube and Wireless Sender
Select the first option and set the target network 1D, then press Next Step, as shown below.
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~Select what do you want to do

I@ Change Wireless Sender and LEDCubes tagether to a new Network ID I

() Just change Wireless Sender to a new MNetwork ID

() Just change LEDCubes ta a new Network ID

If ore LEDCubes than you want has been connected, please shut those LEDCubes down

Current NetWork 1D #

Target Metwork ID # Next Step

In the second step, please confirm the connection of LEDCubes in one group and then press
Confirm Change.

Step 1 Step 2

Current devices in network 5

Wireless sender LEDCube

Both Wireless sender and all LEDCubes currently connected will be changed

From Network ID # 1 to Network ID #

Confirm all LEDCubes |stay connected | |

Previous Step Confirm Change

(s}
m

The following message will show up if the grouping is finished.

Regroupizing >

5.2.2 Grouping Wireless Sender only
Select the second option and set the target network ID, then press Next Step, as shown bellow.
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 Select what do you want to do

() Change Wireless Sender and LEDCubes together to a new Metwork D

() Just change Wireless Sender to a new Netwaork ID I

() Just change LEDCubes to a new Network ID

If rmore LEDCubes than you want has been connected, please shut those LEDCubes down

Current NetWork 1D #

Next Step

Target Network 1D #

In the second step, please confirm all the LEDCubes shut down (no power connection) and then
press Confirm Change.

Only Wireless Sender will be changed
From Network ID # 1 to Network ID# 2

Confirm all LEDCubes been

Previous Step Confirm Change

The following message will show up if the grouping finished.

Regroupizing >

OK

5.2.3 Grouping LEDCubes only

Select the third option and set the target network ID, then press Next Step, as shown bellow.

~ Select what do you want to do
() Change Wireless Sender and LEDCubes together to a new Network 1D

() Just change Wireless Sender to a new Network ID

@)IJust change LEDCubes to a new Network ID I

If mare LEDCubes than you want has been connected, please shut those LEDCubes down

Current MetWork |ID #

Target Metwork ID # |‘ Next Step

LEDCube
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In the second step, please confirm all the LEDCubes in one group stay connected and then press
Confirm Change.

Step 1 Step 2
Cnly LEDCubes will be changed
From Metwork ID # 1 to Network ID# | 2
Confirm all LEDCubes Is:a}-‘ connected _]
Previous Step Confirm Change

In the third step, please confirm all the LEDCubes shut down and press Confirm Change again.

Change wireless sender back to its original Network ID

From Network ID # 2 back to Network [D #

Confirm all LEDCubes beenfshut down [ ]
AN

~Ont Cha

0
i

The following message will show up if the process is finished.

Regroupizing >

./.l_..\'.

f . reset...
¥ Donel
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6. MATCH EXAMPLE

6.1 Auto Anchored Based Match Example

In this auto anchored based match example, we will take the CIE D65, 1000lux as an example. As

shown in Fig. 6.1, the procedure is described below:

1) Select the LED channels used in the optimization;

2) Select Match Option, we use Increased Intensity Low in this example;

3) Set CCT 6500;

4) Tick the check box of Multi optimized choice, user can decide to enable or disable this
function;

5) Tick the check box of Auto anchored, set the target intensity 1000lux;

6) Press Match, the software will provide 8 candidate results, choose no. 1 result, because its
excellent predicted performance (CCT=6496K, CIE Ra=99.1, MI=0.16, Max
intensity=3778lx, see Fig. 6.2 for detail;

7) Press Measure, the measured result is shown in Fig. 6.3, CCT=6118K, CIE Ra=97.8,
which is relatively far from predict performance;

8) Press Feedback, Fig. 6.4 shows the measured CCT=6502K, CIE Ra=98.9, M1=0.18,
Intensity=10011x, which is really excellent light quality;

9) Press Save to HW... or Save to SW...to save the light source to the software or LEDCube
hardware, as shown in Fig. 6.5.

£3 LEDNavigator V6.2.3 Permission:LEDCube - X

CIE 1931 xy | BlackBody

Options  Caleulate Info Tool About
Light Reproduce | Dynamic Lighting (HW)

Loop Design (SW)

SPD

Database Match Lighting(HW)

Match Option |Increasad Intensity R

Blackbady/Daylight $PD Color

Input: <5000K is Blackbody

Switch Match Option to ac3hieve better result!
|cc‘r 6500 | | Multi optimized chui:asl 4

Input: 2 5000K is Daylight

| Intensity 1000 | Ix[+/] Auto anchoredl 5 149 v
8 1000 |gp
|\ Match || Feedback \l Save SPDpre...
9
[T = I —= |
300 350 400 450 500 550 600 650 700 750 800 830 |
~Ivieasure
— Target Predicted Measured
x| 0.409 y | 05580 | V(W) 8
- Sl = ol | 1
u'| 01843 v | 0.5657
420 450 475 595 605 635 660 Yi
E 0% CCT 4204 Duv 0.0587 CIERa | 36.7 u
MI. Ref. | None ~ Mivis 0.00 Miuv 0.00
MessureAvg. | 1 | [ Measwre | [ saveseo. |
Corme e T
Mivis: 0.01 Miuv: 0.02
1 Predicted SPD s
HoUsLITE x=0.3128 ¥ 0.3290
I Cclesss  CRSa7  Duvdoo2
26.8 206 841 99.1 65.5 1.8 90.1 6.7 46.9 1.2 43.2 99.1 Mivis: 021 Miw: 5.09
Fig. 6.1 Auto anchored based match procedure
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¥ & MultiMatch - o x - X
[ Please select one optimize result with best parameters
Database Match Lighting(HW)
SPD SPD
x:0.3129 y:0.3291 % 0.3129 y: 0.3290 Match Option | Increased Intensity G e
CCT: 5495 CRI:99.1 Duv0.0032 || CCT: 6496 CRI: 98.9 Duv:0.0032
Mivis: 0.16 Miuv: 4.90 Mivis: 0.16 Miuv: 4.83 Blackbody/Daylight T e
Max intensity: 3778 Ix Max intensity: 3611 Ix
& & Input: <5000K is Blackbody  Input: 2 5000K is Daylight
Switch Match Option to achieve better result!
0 No4
[ y—— ccT 6500 Multi optimized choices
y % 0.3129
CCT: 6496 CRI: 99.0 Duvi0.0032 | CCT: 6493 CRI: 98.4 Duv:0.0033 Intensity 1000 | x[¥] Auto anchored 143 v
Wilvis: 0.16 Miuv: 4.77 Mlvis: 0.15 Miuv: 4.83 \
1000 | g
Max intensity: 3671 bx Max intensity: 3687 Ix N~
[ Match ][ Feedback | Save SPDpre.. |
SPD — SPD . | Save to HW... | | Save to SW... |
x:0.3127 y: 0.3303 x0.3129 < 0.3295
CCT: 6499 CRI: 98,6 Duv:0.0039  CCT: 6490 CRI: 97.3 Duv:0.0034 (Measure
Mlvis: 0.19 Miuv: 4.69 Mivis: 0.25 Miuv: 4.54 «| 04000 ¥ 05580 Yig ~| aos
Max intensity: 3525 Ix Max intensity: 2732 Ix =
u'| 0.1843 v | 0.5657
CCT 4294 Duv | 0.0587 CIERa | 367 |_|
SPD SPD
x:0.3128 y:0.3295 x0.3129 y: 0.3297 ML Ref. | None  ~ Mivis 0.00 Miuv|  0.00
CCT: 5495 CRI: 98.1 Duv0.0034 | CCT:6493 CRI: 97.9 Duv:0.0035
Wilvis: 0.18 Miuv: 4.73 Mivis: 0.20 Miuv: 4.66
Measure Avg. | 1 | [ Measure | | Save SPD... |
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CCTeaEE LD IUUU LUVULUSE
Mivis: 0.01 Miuv: 0.02 -
1 Predicted SPD —
HoUsLITE x 03128 y- 03290
I CCT: 64939 CRE 987 Duv:0.0032
Mivis: 0.21 Miuwv: 509
£3 LEDNavigator V6.2.3 Permission:LEDCube - hd
Options  Calculate Info Tool About
Light Reproduce | Dynamic Lighting (HW) Loop Design (SW)
CIE 1931 xy | BlackBody | SPD
= L Database | Match Lighting(HW)
Match Option | Increased Intensity v Low ~
Blackbody/Daylight SPD Color
Input: <5000K is Blackbody  Input: 2 5000K is Daylight
Switch Match Option to achieve better result!
cCcT 6500 Multi optimized choices
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~Measure
x| 0.3193 ¥ | 0.3370 Yl v 1004
u'| 0.1994 v' | 04735
CCT 6118 Duv | 0.0041 CIERa | 97.8 |_|
MI. Ref. | None Mlvis 0.00 Miuv | 0.00
Measure Avg. 1 | Measure | | Save SPD... |
RIS UT _A’_
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x 03129 y- 03231 ’*’l( e t
H 0 U s L I TE CCT: 6436 CRI: 331 Duv-0.0032
Mbviz: 016 Miwv: 490
Measure succesd!
IntTime=20

Fig. 6.3 Measured result after first measurement

£% LEDNavigator V6.2.3 Permission:LEDCube - X
Options Calculate Info Tool About
Light Reproduce | Dynamic Lighting (HW) Loop Design (SW)
CIE 1931 xy | BlackBod SPD
= & Database | Match Lighting(HW)
Match Option Increased Intensity v Low v
[\ Blackbody/Daylight SPD Color
/
Input: <5000K is Blackbody  Input: 2 5000K is Daylight
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[ Match [ Fecdback | Save SPDpre... |
Save to HW... ‘ ‘ | Save to SW... ‘
300 350 400 450 500 550 600 650 700 750 800 830
5 i ¥ 4 -Measure
— Target —— Predicted  —— Measures Clear
x| 03127 y 03297 Yo ~| 1001
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Fig. 6.4 Measured result after first Feedback
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[}

8.6

Options  Caleulate  Info
Light Reproduce | Dynamic Lighting (HW)
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Loop Design (SW)
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/| €9 save - o x
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Lighting(HW)

Intensity

SPD

Low ~

Color

Input: = S000K is Daylight
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T 6500
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30w

%

273
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r Save to HW... | | Save to SW... |
300 350 400 430 500 550 600 650 700 730 800 830
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— Target Predicted Measured
x| 03127 y | 03297 Y(x) v 1001
- [ Single-channel control
u'| 0.1975 v | 046
420 450 475 585 605 635 O Y(36)
ccr| 6502 Duv | 0.0037 CIERa 989 I_I
MI. Ref. | D65 Mivis 0.18 Miuv | 4.98
Measure Avg. 1 | Measure | | Save SPD... |

aTHOUSLITE |}

4.5 19.3 21.6 6.4 0.0 23.7 1.2 104 0.0 12.8 23.7

Fig. 6.5 Save the light source

6.2 Manually Intensity Adjustment Based Match Example

In this

manually intensity adjustment based match example, we will take the CIE D65, 1000lux as

an example. As shown in Fig. 6.6, the procedure is described below:

1)
2)
3)
4)

5)

6)

7)

8)
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Select the LED channels used in the optimization;

Select Match Option, we use Increased Intensity Low in this example;

Set CCT 6500;

Tick the check box of Multi optimized choice, user can decide enable or disable this
function;

Press Match, the software will provide 8 candidate results, choose no. 1 result, because its
excellent predicted performance (CCT=6496K, CIE Ra=99.1, MI=0.16, Max
intensity=3778lx, see Fig. 6.2 for detail;

Press Measure, the first measured result is shown in Fig. 6.6, CCT=6613K, CIE Ra=98.6,
Y (IX)=3706; adjust the intensity bar to the predicted intensity close to 1000lux (9861x in
Fig. 6.7), and then Press Measure, the measured result after first intensity adjustment is
shown in Fig. 6.7, CCT=6115K, CIE Ra=97.8, Y (Ix)=958Ix;

Press Feedback, Fig. 6.8 shows the measured CCT=6415K, CIE Ra=99.1, Y (Ix)=707; and
adjust the intensity bar again to the predicted intensity close to 1000lux (1002 Ix in Fig.
6.9); Press Measure, Fig. 6.9 shows the measured result after second intensity adjustment,
CCT=6481K, CIE Ra=98.7, Y (Ix)=979Ix; and then increase the intensity bar (1027Ix in
Fig. 6.10); Press Measure, Fig. 6.10 shows the measured result after third intensity
adjustment, CCT=6502K, CIE Ra=98.7, MI=0.19, Y (Ix)=1000Ix, which is really
excellent light quality; If the measured CCT is far from the target after third intensity
adjustment, use Feedback again, and adjust the intensity until the target is achieved.

Press Save to HW... or Save to SW...to save the light source to the software or LEDCube

Cube
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hardware.
£% LEDNavigator V6.2.3 Permission:LEDCube - X
Options Calculate Info Tool About
Light Reproduce | Dynamic Lighting (HW) Loop Design (SW)
CIE 1931 xy | BlackBody | SPD
2.1 BlackBody | Database Match Lighting(HW)
Match Option |Incleasedlntens|ty v Low ~
Blackbody/Daylight \ SPD Color
! Input: <5000K is Blackbody  Input: 2 5000K is Daylight
Switch Match Option to achieve better result!
Iccr 6500 I@ Muhioptimizedchoices|4
Intensity 3778 | Ix[_] Auto anchored w
5 7 1000 | g
Il Match I Feedback ‘I ‘ Save SPDpre... |
L 1
| Save to HW... 1 ’ Save to SW... ’
300 350 400 450 500 550 600 650 700 750 800 830 =
~Measure
—— Target —— Predicted —— Measured
x| 03111 y| 0326 Y v 3706
v 1 u' 01976 v | 04669
525 595 605 635 660 |7
s ccT 6613 Duv | 0.0029 CIERa 956|L[
ML Ref. D65 Miis  0.19 Miuv 499
6
Measure Avg. | 1 || Measure || | Save SPD... |
Mivis: 0.01 Miuv: 0.02
Predicted SPD eeeeemmsmmssannnn >
pTHOUSLITE 25" o3
CCT: 6496 CRE99.1 Duv0.0032
Mivis: 0.16 Miuv: 490
302 [ 151 | 993 | 736 | 624 | 89 | 933 | 15 | 446 | o0 480 | 993 Messure succeed!
s Timas 20
Fig. 6.6 manually intensity adjustment based match procedure

Database Match Lighting(HW)
Match Option Increased Intensity v Low
Blackbody/Daylight SPD Color

Input: <5000K is Blackbody  Input: = 5000K is Daylight

Switch Match Option to achieve better result!

ccT 6500 Multi optimized choices
Intensity Ix [] Auto anchored 129 |
261 | g
| Match | | Feedback Save SPDpre...
Save to HW... Save to SW...
~Measure
x| 03194 ¥ 0.3373 Yl v 958
u' [ 0.1993 v' 0.4737
CCT 6115 Duv 0.0042 CIERa | 97.8 |_|
MI. Ref. | DB3 i Mlvis 0.47 Mluw 4,94
Measure Avg. 1 Measure Save SPD...

Fig. 6.7 the measured result after first intensity adjustment
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Intensity

721 Ix [] Auto anchored 125 v
261 | g
| Match |I Feedback I Save SPDpre...
‘ Save to HW... ‘ ‘ Save to SW... ‘
~Measure
x| 03142 y | 03307
u'| 0.1982 v' | 04695
CCT | 6415 Duv  0.0034 CIERa | 99.1 I_I
MI. Ref. | D65 V Mivis 0.19 Miuv 499
Measure Avg. 1 | Measure | | Save SPD... |

Fig. 6.8 the measured result after first Feedback

Intensity x [ ] Auto anchored 130 |y
363 | o
| Match | | Feedback | Save SPDpre...
‘ Save to HW... ‘ ‘ Save to SW... ‘
-Measure
x| 03131 y | 0.3298 Yl o~ 979
u'| 0.1978 v' | 0.4688
CCT | 6481 Duv | 0.0035 CIERa | 98.7 I_I
MI. Ref. | DBS Mivis 0.18 Miuv 498
Measure Avg. 1 I| Measure |I | Save SPD. |

Fig. 6.9 the measured result after second intensity adjustment

Intensity Ix [ Auto anchored 130 |Lv
372 |
| Match | | Feedback | Save SPDpre...
‘ Save to HW... ‘ ‘ Save to SW... ‘
~Measure
x| 03127 y | 0.329 Y(x) ~| 1000
u'| 0.1976 v' | 0.4686
CCT | 6502 Duv | 0.0036 CIERa | 98.7 I_I
MI. Ref. | DB5  ~ Mlvis 0.19 Miluv | 4.98
Measure Avg. 1 I Measure I | Save SPD... |

Fig. 6.10 the measured result after third intensity adjustment
6.3 SPD File Based Match Example

In this SPD file based match example, we will take Load SPD file as an example. As shown in Fig.

6.11, the procedure is described below:

1) Select the LED channels used in the optimization;
2) Select SPD Type, each option is detailed in section 4.7;

3) Press Load... to load the SPD file, or Press Measured to measure the target light.

LEDCube
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4) Tick the check box of Multi optimized choice, user can decide to enable or disable this

function;

5) Tick the check box of Auto anchored, user can decide enable or disable this function;

6) Press Measure;

Other steps refer to section 6.1 and 6.2.

Permission:LEDCu

£ LEDNavigator V6.2.3

Options Calculate Info Tool About

Dynamic Lighting (HW)

Light Reproduce

Loop Design (SW)

CIE 1931 y | BlackBody | SPD
=, i Database | Match Lighting(HW)
€} Open SPD data file X
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4 ||| « Data > MeasuredsPD v|o| | m="Measuredspo® r
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el FE= 2
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+ T& # = TR 1526 MicroseltEs ""'--ISPD source | Measured | Load... 3
|5 3z * &s 2017/8/815:26  Microsoft E: AT ] |4
= =R * : i 1 2
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20170723-1EDc B4 BLED Microsoft E:
MeasuredsPD ) BLED oW Microsoft E: v 6 R
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x| 0.0000 y| 00000 | |v(b 0.000
w| 00000 v | 00000
Tt o Duv  0.0000 CERa | 00 .|
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Fig. 6.11 SPD file based match procedure
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7. SOFTWARE UPGRADE

In future, the software LEDNavigator-LC will be upgraded, THOUSLITE will provide the
updated version of software to customers. We take the LEDNavigator V6.1.2 (current version) and
LEDNavigator V6.2.4 (new version) as an example.

When users receive the new version software LEDNavigator VV6.2.4, Copy all the files in the Data
folder in the current version software LEDNavigator VV6.1.2, and then replace the all files in the
Data folder in the new version software LEDNavigator VV6.2.4, resulting in the same setting as the
current software (same Database, same light source name, etc).

» Customer Materials » THOUSLITE Software » LEDMavigator V6.1.2 » | LEDMavigator V6.1.2

#

0 =% EEEE: el Fuh
- 2017/7/5 20:29 ===
|#] cescridll 10:14 MEEETE 466 KB
T E omzd 014 TEEEE 96 K8
ol [ pedil 1014 AERSTE 10 KB
#* [2] duvtdll 1014  HEERETE 518 KB
. [ nedi 1004 EESETE 15 KB
Installati [2] 1p.dil 1014 HEEEFE 3,865 KB
[2] 1F1.dll 10:14 MERETE 71 KB
SR [ InsionClass.dll 014 HAEETE 12K8
[5 sc.dn 1014 ERETE 10 KB
4] jeti_care.dll 10:14 MEEETE 224 KB
[£] JR.dll 104 WERETE 52 KB
[] JredIl 7/6/2 10:14 MEEETE 52 KB
[ Ledl 2017/6/2 10:14  FIEEETE 21KB
€% LEDNavigator V6.1.2 2017/6/2 10:14 R 1,005 KB
4] libAsensetekLP.dIl 2017/6/2 10114 HAEETE 172 KB

Fig. 7.1 LEDNavigator V6.1.2 folder

t+ » Customer Materials » THOUSLITE Software » LEDNavigator V6.2.4 >|LEDNavigatorV6.2.4 I

e

] [0 =& v EMHE = Foh
. 2017/8/11 2251 3TfEE
= CESCRIAII 2017/8/11 2251  [IEESTE 466 KB
’ [ evzdll 2017/8/11 22:51 RIFREETE 96 KB
* [ pe.dl 2017/8/11 22: RERETE 10 KB
+ [] duvt.dll 201778411 22:51 MEEETE 518 KB
be [ nedn 2017/8/11 22:51 LERETE 5 KB
be Installati [ nedil 2017/8/11 22251 MEESETE 3,865 KB
il ] 1F1dl 2017/8/11 AR 71 KB
R D InsionClass.dll 2017/8/11 22:51 NEAERTE 12 KB
[2] Jc.dli 2017/8/11 2251  [IEESTE 10 KB
e [2] jeti_coredll 2017/8/11 2251 RFIEETB 224 KB
[4] Jr.dll AREETE 52 KB
[ JredIl 2017/8/11 2251 WEESTE 52 KB
[ ed 201778411 22:51 NEEETE 22 KB
£} LEDNavigator v6.2.4 2017/8/11 RIFTER 1,079 KB
[] libAsensetekLP.dll 2017/8/11 22:51 MEEETE 172 KB

Fig. 7.2 LEDNavigator V6.2.4 folder
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