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Statement

Dear users,

Welcome to use NovaCLB, a pixel-by-pixel calibration system of cabinet. It is our great pleasure to offer
this manual to help you understand and use the product. We have striven for precision and reliability
during the compilation of this manual. The contents of this manual are subject to change without notice. If
you have any problem in use or you have any suggestion, please feel free to contact us according to the
contact information provided in this manual. We will do our utmost to satisfy your needs. We would like to

express our sincere thanks to your suggestions and make assessment for adoption as soon as possible.

Copyright

All the intellectual property rights involved in this manual belong to NovaStar. No part of this manual may
be reproduced or extracted in any form or by any means without prior written consent of NovaStar. All

rights are reserved.

Trademark

NOVASTAR o 4 trademark of NovaStar.



Definitions of document identifiers

NOTE: Information that requires special consideration.

TIP: Advice or prompt for users.




Contents

1

2

3

4

(@Y= Y= PR 1
CalibDration Preparation ... ettt e s b e st e b et e e e e anreeas 1
2.1 Laying out calibration darkrOOmM ...........c..eiiiiiiiiiiiii e 1
pA 2 o Yo LT IR TN o= o1 1] A SRS 3
N[0 )V IO IV = T o =T o - U L [0 1 o IS PRSRR 4
3.1  Selecting appropriate calibration Methods ...........ccceiiiiiiiiiii e 9
(0= 1o ][ Y= A OF= 111 o] £= 14 1o ] o ERUUR OO O PSP PPPPPTPTOPN 10
4.1 Calibration Of firSt CADINET ........coii it e e e e s e e e e e e e e aaees 11
4.1.1 CalibDration PreParatioNS. .........c..iee i 11
4.1.2 Configuration of measuring INStIUMENTS .......cccooie i 19
4.1.3 (0= 1 1o T = (o] g N v= T = SO PP PPPPPPPPPP 24
4.1.4 (02 1] o] 7= 11 o] o HA PO PP PP POOPPPPPPPPRN 41
4.2  Calibration of SUDSEQUENT CANINELS ........iiiiiiiiiee e 54
4.3 Identification of simulation diagram ............coeviiiiiiii 58
4.4 Method to view SIMUIAtioN IQgIaM .........ueiiiiiiiie e 59
4.5 Cases of the identification of simulation diagram ..o, 63
Calibration of Newly-inStalled MOGUIES ..........uuuuuuiiiiiiiiieiiieieiiieieieeie e reeeeererarersrsrsrersrnrnrrrnnes 68
51 L LT 0T U= L1 0] S 69
511 Configuration of information database............ccooiiiiiii 69
5.1.2 (0= o] 111 ot ] o1 (o] F O PP P PP TOTPPPUPPPPRN 71
5.2 L= 0 0= > T 74
5.3 (o o (] (N or=1 1] o] =i o LN PP TP PTPPPPPPPR 75
Uploading CoeffiCients (FACLOIY USE) ..ot e e e e e e eeeaee s 76
(O Lo T LY A D= (=T o = TST =30 LAV = o Y o SRR 79
4 R O o 1T 1 (1o To N o T o To =To 11| = Ju USRS 79

7.2 [od (o Tot=To [T Lo <Y 0] 015) £ 5= 1 (0] o [P 80



I OF- 1o Y1 g 1L A (o TS o1 (1= o T 83

LS B N UL 4 o] g 1721 4 Lo o [P PRSP 89
10 P CAULIONS ... e ———————————— 90
10.1 Precautions for database and batch management ............ccueiiiiiiie i 90
10.2 Precautions for Calibration PrOCESS ......coiiiiiiiiiiiii ettt e r e e e e e e r e e e e s s s n e e e e e e e e snnnnraees 91
10.3 Precautions for calibration reSults deteCtioN ............cccuuveiiiiii i 91
10.4  Operating SKillS Of CAMEIA.........c.uiiiiiiei e e e e e e e e e e e e s s s e rreaeeesannnrenes 92
10.5 Precautions fOr USE Of CAMEIA ......cccoii i 94
10.6  Precautions for saving database ........cccooeiiiiiiiii e ————— 94
11 B Ce T T 1 1= o o Yo £ 1 1o P 94

12 Document Version DESCIIPTION ......uiiiiiiiii ettt ettt ettt ettt e et e e e s abn e e e s snnneeas 95



NovaCLB-Cabinet User Manual

1 Overview

NovaCLB-Cabinet is a cabinet calibration software used in conjunction with M3 series of NovaStar. This
application software is specialized in providing a whole solution for cabinet calibration of LED displays,
which is used for calibration of regular cabinets before leaving factory, calibration of old cabinets,
calibration of rental cabinets and so on. Calibration is capable of significantly improving the uniformity of

LED display and eliminating the differences among cabinets as well as the border lines of cabinets.

2 Calibration Preparation

2.1 Laying out calibration darkroom

1) Calibration darkroom is required to be sealed and not be disrupted by external light. Meanwhile, the
darkroom shall be covered with low-reflectance black materials on the surroundings to reduce the

reflected light.
2) Darkroom width: 3 m (suggested); length: camera calibration distance.

The camera calibration distance mainly depends on the pixel pitch and LED cabinet resolution

(namely the cabinet size).
The colorimeter measuring distance is the same as the camera calibration distance by default.

The software automatically reads the cabinet resolution. You only need to enter the pixel pitch next to
Led Spacing on the Cabinet Paras page and the calibration distance (Distance) can be calculated

directly.
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Preparation & Environmental Parameters

Database Led Spacing: 10 mm
i : 19.2 ip: . |

Cabinet Control Diztance m Tip: Recommended:0. Om—0.Om

X Information

Cabinet Faraz
Led Arrangement: g
Calibration Paras v Ko Db
Measurement Tool ¥ Sereen Type
@ Regular Screen Irregular Screen

Correct target ¥

Calibration ¥

Tools ¥

huthorization locky

Language (B=1 4

hT (zhCH)

English (en)

THEH (ko-KR)

¥

With consideration of space reserved for the computer, camera and personnel activities, the

maximum distance of darkroom shall be added by 2—3 m;

Table. 2-1 Recommend calibration distance for some common cabinets

Pixel Pitch Cabinet Width/Height Camera Calibration Recommended Calibration
(mm) (mm) Distance Range (m) Distance (m)

10 128 7.4~18.4 12.9

7.5 160 6.9~17.2 12.05

6.66 144 5.5~13.8 9.65

3.9 256 5.8~14.3 10.05

2.54 135 3.8~94 6.6

1.25 480 3.5~8.6 6.05

0.83 540 2.6~6.5 4.55

3) Distance of calibration should be more than 20m, and draw a scale on the ground with paint to locate

calibration distance.

4) Install hygrometer thermometer to track the changes of temperature and humidity. Calibration

darkroom should be equipped with an air conditioner. Turned on the air conditioner half an hour

www.novastar.tech 2



NovaCLB-Cabinet User Manual
before each calibration and adjust the temperature and humidity to specified values. When
calibrating cabinets of the same batch, the temperature fluctuation shall be no more than 2°C.

5) Fully aging all cabinets before calibration, it is not recommended for calibrating the cabinets with

different aging time.

6) During the calibration, the position of the cabinet and calibration instrument must be fixed, and the
cabinet must be placed on a chassis to prevent it from being affected by the light reflected from the

ground.
7) Suitable cabinet handling processes to avoid long time delay in cabinet replacement.

8) Equipped with high-performance computer to improve the calibration efficiency.

2.2 Locating the cabinet

1) Aslotis recommended to be equipped on the chassis to fix the cabinet.
2) The outer surface of the chassis should be made of material with low reflectivity.
3) Front surface of the cabinet should be paralleled to or slightly extend from the chassis to prevent

chassis from blocking LED on cabinet surface when sampling; (see the figure below)

r——-—

o
| |
| |
| Cabinet |
| |
! |
! |
| !

Pedestal

Fig. 2-1 Surface of the cabinet extends from the chassis.

4) Chassis height is approximately 0.5m, slightly higher than the minimum tripod height;

Cabinet

[ Triped Pedestal
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Fig. 2-2 Chassis height is slightly higher than the height of tripod (no elevation on site, generally used for indoor

screens)

5) If condition allows, chassis can be designed to support retroversion cabinet placement, in order to

simulate the elevation from on-site view;

Cabfnet

Tripod Pedestal

Fig. 2-3 Cabinet tilted to simulate elevator (There is elevator on site, generally used for outdoor screen)

6) Moving the position of camera and chassis is strictly prohibited during calibration.

1. Moving camera, turning the camera focal length and other operations are

strictly prohibited during the calibration.

2. Each cabinet must be placed in the same position during calibration.
@ Otherwise, splicing results after calibration will be affected. It is suggested to
draw lines along both sides of the contact between the cabinet and the

chassis after the location of the first cabinet is determined in order to
determine the location of subsequent cabinets. Consistent tilt angle for each

cabinet must be ensured for cabinet tilt calibration.

3 NovalLCT-Mars Preparation

Run NovaLCT-Mars on the control computer, turn on the cabinets normally and set some general settings.
Critical steps and precautions will be introduced through the following graphical representation. See Nova

M3 Series Control System User Manual for the detailed steps of cabinets settings.

1) Logging in the advanced user page
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System(3) Seftings (C) Tools(T) Plug-in(P) | User(U) | Language(L) Help{H)
‘ | Advanced Synchronous System UserLogin(A)
E Enter demonstration mode(E)
Brightness | Screen Control | Monitoring | Multi- Media Player Login(T)
Local System Information
Control System 0 Other Device 0 View Details of Device
Monitor Information
I
Service Status: Service version:3.1
User Login
admin
Pasgword [ |

(-

Fig. 3-1 Logging in the advanced user page of NovaLCT-Mars

2) Setting parameters of sending card

Local System Information

Control System 0 Other Device View Details of Device

Manitar Information

N

System(3) Seflings (C) Tools(T) Plug-in(P) User(l)) Language(l) Help{H)
ScreenConﬁguNrightness Calibration | Screen Contral | Monitoring | Multi-function Card | Test Toal

®

<

I © @ @

U
0

Service Status: Service version:3.1

Screen Configuration
Select Communication Port

Current Operatio... [COMB

Configure Screeﬁ-:)

8] Load Config...
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a5 Screen Con

| Bending Board } scan Board | Screen Connection \

Display Mode Sending board resolution and graphics output resolution must be consistent
Current Display Mode

oar Graphics output
m“ﬂ HEEl resolution: 1440x 900 [j
Setthe sending board display mode
Resolution: Custom: 1440 B x

Hot Backup Setting
Master Device Slave Device
Master Sending Slave Sending
Board Index Master Port Index Board Index Slave Port Index

S ()

HOMI Settings

Auto Select

Audio 0wt S..
Bit Of InputS... |12 Bit - @ [:]

s e

— —— =

Fig. 3-2 Setting parameters of sending card

3) Start LED display(referring to Nova M3 Series Control System User Manual)

4) Setting performance parameters of receiving card.
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Screen Configuration-COME . E@Iﬂ

- - -

Sending Carﬂ Receiving Card [¥ereen Connection

module Information
Chip: MBIS03E Size: A3=16H Scanning Type 102 scan
Direction: Horizontal Decoding Type T4HC138 Decoding Data Groups g .

Cabinet Information

@ Reaular 1 Irregular
width (Pixen 128 = ==1061 ilease = Wicdth: 7 Height: 27 Flease =
. . - make sure |_| make sure [
Height (Pieel) (32 T ==31 that the Loading error Please try ta adjust pe... the width e

wicth anct and height

Module Casc... height of [CDnStructCa...J [ViewCabinetJ ofthe -

Performance Settings
Data Orowp E.. |

Refresh Rate 4a0 Hz Refresh Rate Ti...
Grayscale lewvel Mormally bright Grayscale Mode Refreshing rate firs «

Shift Clock Fre...

l

MHz Duty cycle

Phase Position Low Grayscale C...

] =
=]
in
A A A

Raow Blanking ... |25 =) (=2.00us) GhostContral En.. |20 :_ﬂ (1~24)

Line Changing ... |3 L]

Brightness Effl..  gg 149 Winimum OEwid.. gg4 ng

Smart Setings Loaa o e | Recemmng oar. | 8348 0Pl | [Reaa rom R [osna o Recatg
‘Savetofactory.. Restore factor.

Fig. 3-3 Setting performance parameters

The brightness of outdoor screens generally is high, which is likely to
cause overexposure of photos. The brightness efficiency of “Gray First”

@ and “Performance Balance” will be lower. So, “Gray First” and

“Performance Balance” are recommended when calibrating outdoor

screens.

5) Configuring LED display.
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| Sending Card | Receiving Card | Screen Connection

Screent

Screen Type: ) Simple Screen @ Standard Screen ) Complex Screen
Coordinat.. 3y o v 0 Wirtual Mo... [7] Enahle ... i
Portfor Operation columns 1 Rows 1 M

Sending Card Mumber

I—1 1
Sending Gard:

Fart:1

| Receiving
Card:1
‘idth: 128

Ethernet port Ma.
| 1 2 |

Connect to d

Receiving Card Size
‘yidth: 125

i
2

Height: 125

™ EetBlank | AnhdntheCirren.

_ R

Fig. 3-4 Display configuration
6) Starting calibration

As shown in the following figure, prompt “Enable network monitoring successfully” indicates that online

calibration succeeded.

System(S)  Settings () Tools(T  Plug-in (P User(llh  Language(l) Helpi{H)

: a
B L1 N
3 "

EScreenCDnﬂguratiDn Brightness | Calibration % Screen Contral | Monitoring | Multi-function Card | Cloud Monitaring
Lacal Systern Information

Contral System 1 Other Device 0 Wiewy Details of Device
Monitar Infarmation

Service Status: Service version:3.1
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r = — — — —— _— e e > =)
S Calibrati 1 =
creen Calibration S - - - - TS B W ¥ .
Single-Screen Mode | Combined-Se| |+ | | Online Calibration |Offl\ne Calibration | Manage Costficients I Double calioration cosfficierts ‘

Current Operation Metaark Setting

Comruni Port ——
coMe . Local IP 172163218 +|  Port 8080 ‘“‘

Current Screen

Cammunication Infarmation

@ Screent

Fig. 3-5 Starting calibration

3.1 Selecting appropriate calibration methods

1)

2)

3)

Select different calibration modes according to different conditions of cabinet.
If calibrating a whole cabinet, select Cabinet Calibration mode.

If the cabinet has new modules which have replaced the old or broken ones, select New Module

Calibration to calibrate newly replaced modules only.
Select different measuring modes according to the difference of cabinet types:

Single measurement mode of colorimeter (light gun): This mode requires only using once
colorimeter for auxiliary calibration before calibration. The requirement of accuracy is not high. So
ordinary colorimeter is acceptable. This mode supports the calibration of cabinets in most occasions.
All the cabinets produced in the same batch and having no obviously different aging time and no

obvious module effect can adopt this mode.

Cabinet-by-cabinet measurement mode of colorimeter: In this mode, colorimeter is required for
each cabinet calibration. CS2000 is recommended as standard equipment. This mode supports the

calibration of rental cabinets of different batches and cabinets with serious module differences.
Select different preheating time according to the heat dissipation capacity of cabinet:

No preheating mode: In this mode, there is no need to consider the changes of brightness and
chroma uniformity caused by temperature changes during cabinet pre-heating. The calibration of the
cabinet will be carried out immediately after the cabinet is turned on. The calibration efficiency of this

method is higher and the calibration time of each cabinet is within 1 minute.
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» Preheating mode: In this mode, the cabinet is required to be preheated for a designated time
according to certain brightness and calibration begins after its temperature is becoming balanced.
The calibration efficiency of this method is lower and the calibration time of each cabinet is about 4 to
6 minutes. Users can design a special preheating room to preheat the cabinet to be calibrated in

advance in order to improve the calibration efficiency.

4 Cabinet Calibration

Specific calibration process is designed in order to achieve better calibration effect, improve calibration

efficiency and eliminate border lines among cabinets during cabinet calibration via NovaCLB-Cabinet:

Carry out
Calibration Calibratjon Calibration of simulatjon after ifrulation resi Stop cglibration
. of the first —»  subsequent  —» completion of the Not | to find the
preparation cabinet cabinets ninth cabinet ot nogmd problem
calibration i

imulation
esults norma

Continue to calibrate Carry
out simulation after
completion of the
nineteenth cabinet
calibration

imulation
esults norma

Continue to calibrate Carry
out simulation after
completion of the twenty-
ninth cabinet calibration

imulation
esults norma

Continue to calibrate Carry
out simulation once after
the completion of 15th to

30th cabinet calibration

imulation
esults norma

All cabinet
calibration is
completed

|

Calibrate the Cabinets those
need to be re-calibrated
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Fig. 4-1 Calibration process

In NovaCLB-Cabinet, it is required to study the measured parameters of LED cabinet of every
specification. Therefore, when calibrating each batch of cabinets, the software will automatically take 5,
10 or 20 cabinets as the sample cabinets and generate common parameters. The calibration parameters
may not be suitable for the sample cabinet. So, when the calibration of this batch of cabinets is fully
completed, the software will automatically analyze the ID of sample cabinets to be re-calibrated, which

usually ranges within 1 to 5. These cabinets need to be re-calibrated.

4.1 Calibration of first cabinet

Calibration software mainly includes three parts: calibration preparation-> configuration of measuring

instruments—> calibration target->calibration. Details are introduced as follows:

4.1.1 Calibration preparations

4.1.1.1Configuration of information base

The calibration information base is different from the calibration coefficient database. Information base not
only records the calibration coefficients of all the cabinets of the display screen, but also manages all the
parameters related to calibration. In this way, the users can record all the calibration information of each
display screen, and the brightness and chromaticity standards, time of calibration, uniformity and dead

point information of each cabinet before and after the calibration, etc.

Meanwhile, the software automatically control the database size in the information base. When the
calibration coefficient of the cabinet exceeds 1.8 G, the software will automatically compress the data or
create a new database and the user only needs to save the operation after cabinet calibration is

completed.

It is suggested that clients manage the calibration information base by taking the display screen as a unit.

Therefore, create an information base for this display screen while calibrating.

Select “Cabinet calibration” as calibration mode.

www.novastar.tech 11



NovaCLB-Cabinet User Manual

o

Preparation ¥

Nova Calibration for Cabinet

Measurement Tool £

Important notes:

Camera
Each batch of cabinets requires a corresponding information file (databasel, the
file will record the correction factor of each cabinet in the batch, please keep
Colorimeter 10 FEepesli
Calibration Mnde
@ Cabinet Calibration Hew Module
Barcode gun = -
Screen Parameters (optional)
Correct target % Be—Calibration
Cabinets: 64
Calibration ¥
Screen -

Dezeription:

Tools ¥
Screen Information File
Authorization Lecky Hew Load ‘ | Save As |
Languaze (B5) ¥ Directory: C:\Users‘Adninistrator\Desktop\Hew calibration project\New

calibration project (1) HCPro

Backup database Yhy backup?

Images =zaving address

D RS HowaCLE-Cabinet \CorrectFile ‘ Browse

DSave all cabinets’ images (Heed large spacel

Back | Hext
]

Camera:Disconnected | Colorimeter:Disconnected | Barcode S necd | Callibrated:0 | Times: 00:00:00

Fig. 4-2 Main interface of calibration software

® Calibration mode: Select Cabinet Calibration.

® Screen parameters: Parameter information herein is specific to big screen of the current
cabinet and can be set. As users manage the calibration information base taking a display
screen as the unit, objectively recording the full screen parameters will help the later
management of information base.

® Screen information file: A corresponding information file (calibration project) need to be
created for each display screen, which will record the information of the display screen, the

calibration coefficients of each cabinet, and the relevant calibration parameters.
» New : Create a new calibration project;
» Load: Load existed calibration project files;

» Save as: Modify name and path of the project files.
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® Backup database: The software defaults to check this option. Enabling backup data can
effectively prevent database file being damaged due to abnormal close of software or sudden
blackout of computer.

® Image saving address: Select a location to save cabinet images during calibration. If "Save all
cabinets’ images" is checked, all cabinet images will be saved. Otherwise, only images of the

current calibrated cabinet are saved.

4.1.1.2 Cabinet control

Preparation &
Online
Databaze
HawalCT IF: 172 . 16 . 1 . 149 | Port: 8030 | Conmect Disconmect
Cabinet Control
Ad: d
Cabinet Paras LCT Load Area: Cols: 125 Rows: 96 se‘(j‘i‘i;
Calibration Faras Receivwing card parameter files ————————
Sending Ethernet Receiving ’ .
Measurement Tool ¥ card port ol File Modi £y
Correct target ¥
Calibration ¥ hoquire recelving Send file to
: L Clear
card parameter file recelving card
Tools ¥
Authorization locky¥ 128 |2 178
Languaze (F5) ¥ Module =ize =zame
Cabinet Comtral
Inztructions
| Back | | Hext
]
Camera:Disconnected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00

Fig. 4-3 Cabinet configuration

1) Online: Input IP of the computer operated in LCT client and port number and click “connect”. After
the interface prompt the connection is successful, start online calibration. At this time, control system

automatically enters into calibration mode. We can see Gamma value of the LED screen is set as 1.

2) Advanced settings: Size of LCT loading area could be seen below this bar after connecting to LCT

successfully.
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Bdvanced
zettings

Click according to the requirement to modify cabinet resolution, starting row/column

coordinates at top left corner and unit size.

[¥) Correction of advanced configuration of cabinet @
[p—
X Coordinate X
Resolution of area Columns: €96 2 Fows: o6 |2 Swstem:
to be corrected: v

Starting lines and

columns in upper Column: |1 = Tow: 1 = | Settings
left corner of

Screen test

Unit Size setting

Basic unit coloumn: 2 i Ba=ic nint row: 2 ~

| Confirm

In general, there is no need to modify the default parameters after connecting to LCT during cabinet

calibration process.

Acguire receliving

. .. . . card parameter file . L
3) Acquire receiving card parameter file: Click to acquire receiving card

parameter file of current batch. Single receiving card parameter could be modified. Set a name easy

to recognize for the file. Select the file in the dropdown list and then send it to receiving card.

Send file tao

recelwing card

In general, click button during calibration process to save the configuration file to

local of calibration software side after LCT configure the first cabinet of this batch successfully. After one
cabinet is calibrated, switch to next one. Select send configuration file directly to turn on the cabinet. It

ensures that the subsequent cabinets can use the same receiving card parameters of the first cabinet.
4) Module information

If the sizes of module are the same, check “Module size same” and set the rows and columns of module.
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4.1.1.3 Cabinet parameters

3

Envirommental Parameters
Correct target ¥

Led Spacing: 20 mm

Calibration $

Distance: 15 m (Recommended 16m—S50m)
Calibration

Information

Calibration Record

Led Arrangement: @ Thrae ) Four () Other
Taols 3
Sereen Type
Common Color . .
Gamut Tool () Regular Secreen @ Irregular Scresn

Border Settings
Data Analysis

And Processing
Left

c (= Right = [
Columns: - Columns: 13 | |
Top Rows: = [ Bottom mo =
o S = . Rows: | =

Hote: When the mumber of basic unit columnsfrows (interwal pixels)
iz greater than 1, 1f the rmber of pixels on the cabinet edge 1=
futhorization locldy less than the unit =ize, the border must be set. Otherwise, image
analysis will fail The actual number of pizels on the cabinet edge
after the border i1z remowed must be greater than or equal to the
unit size you set.

Databaze Diwizion

Cabinet Ta Screen

Language (IB=) 4

FAEL (zh-CH)

English(en)

TN (ko-KR) | Back | | Hext

¥

Camera:Disconnected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:3 | Times: 00:00:00

Fig. 4-4 Cabinet parameters

1) Environmental parameters of cabinet: It mainly refers to the environmental conditions of

calibration, such as LED pixel pitch of cabinet and the calibration distance of cabinet.
2) Cabinetinformation: Set LED arrangement (which includes the number of LED in each pixel).
3) Screen Type: Screen types include regular and irregular screens.

When the screen is irregular and the number of pixels in the row/column on the cabinet edge is less
than the number of basic unit rows/columns, the row/column on the cabinet edge must be set as

border. Specific setting rules are as follows.

® \When the numbers of both basic unit rows and columns are 1, there is no need to set borders.
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® When the number of basic unit rows or columns is greater than 1, set the row/column on the
cabinet edge where the number of pixels are less than that of basic unit rows/columns as the

border.

Take the following figure as an example. Currently, the numbers of both basic unit rows and columns
are set to 2. The number of pixels in the row on the edge in area 1 is less than the number of basic
unit rows. Therefore, the row in area 1 must be set as the border. Similarly, the number of pixels in
the column on the edge in area 3 is less than the number of basic unit columns. Therefore, the

column in area 3 must be set as the border.

OO0O00O0O0
OO0O000OO0

O

Fig. 4-5 Setting borders
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4.1.1.4Calibration parameters

X
e Audio Prompt Parameters
#Audio Prompt: @ Continuous () Once (7) Close
Database = =
pudio File: D: \RuanJian\BaiDuf angPan\Bai duNetdi skisounds\2. w: \ Select
Cabinet: Contral Led Identification
Mlowed Dead Leds Ratio: 10 = %  Hote Z
S b4 Advanced
Cabinet Paras &
R 3 3 3 2 settings
Identification Direction: “Top Left To Right Dowr v}

Calibration Paras Cabinet number _—
Set whether to enable automatic case numbering and numbering rule Advanced
under enabled status settings

Measurement Tool ¥

Display color setting after correction
Correct target ¥ Dt splaycolion: © Yhite () Black
Brightness Data Correction
Calibration ¥
‘-Settings
Tools ¥ Edge correction parameter
Ed 3 Automatic = Select specified
_Authorization loclky g8:corTRCtlon = generation - configuration
Language (B=) 2
FA3Z (zh-CH)
English(en)
T (ko-KR)
| Back J 1 Hext
B 2% = — S 1 = == —
Camera:Disconnected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00

Fig. 4-6 Calibration parameters
1) Audio prompt parameters:

If the brightness of cabinet and result of module difference detection are abnormal after calibration
completed, it indicates that the target value has been exceeded and it will cause a warning sound. The

type of audio prompt can be set, including continues, once or closed.

2) LED pixel-by-pixel identification of the parameters

Advanced
settings

» Advanced settings: Click to set the scale of width and height of the module used for

identifying LED lamp point, and it is suggested to use the default value.
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() Advanced Setting [t S
Weight Ratio of Template: 0.8 0-1.5)
Height Ratio of Template: n.a mn-1.5

‘ 0K ‘ ‘ Cancel |

» Directions of pixel-by-pixel identification: Choose“\” (“from top left to bottom right”), “.”” (from
bottom left to top right), “+*” (from top right to bottom left) and “~\” (“from bottom right to top left”).
When LED at top left corner of the cabinet can't display normally, try to start from the bottom right

corner to identify LED.

» Allowed Dead Leds Ratio:  If the number of LEDs that cannot be identified in the cabinet is
greater than the setting proportion, calibration process will automatically stop and prompt. Please
confirm whether there are too much dead point in cabinet or certain part of LED pixel in cabinet is
covered at this time. If the problem is still unable to be solved, you can try to increase the proportion
for forcible calibration. When the screen type is set to irregular, the maximum allowed dead LEDs are

900.

3) Cabinet numbering

Advanced
zettings . .
to modify numbering mode and rule.

ol Case numberi... EI =l @

Fumbering mode

It defaults to manual numbering. Click

e

@ Manmal hutomatic

| Ol | Canceal
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4) Brightness Data Correction

Adjust the screen data collected by the camera. You can select Absolute Calibration to eliminate

the brightness and chroma difference among cabinets.

5) Edge correction parameter: Select “Automatic generation” or “Specified configuration”. When
the specified configuration is selected, click “Add” to add edge correction factor. Now select filling the
correction parameters manually or check “File import” to import the correction parameter file which

is generated through the tool “Data Analysis and Processing”.

Add edge correction factor E@

Hame: Create edge correction parameter

| File import | Import file

0.93 0.93 0.93 0. 93
0.93 0.93 0.93 0.93
0.93 0.93 0.93 0.93
| 0K H Canecel |

Fig. 4-7 Add edge correction factor

4.1.2 Configuration of measuring instruments

4.1.2.1Camera

Adjust the saturation of camera to “Normal” and imaging size to “Fit”.
Automatic adjustment and manual adjustment could be selected during the process.

Please refer to 10.4 Operating skills of camera.
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S

Cabinet Control

Camera Operation
Cabinet Faras

@ DigitalCamera Caliris Connect | Dlisconnact
Calibration Faras

Canon EOS 70D

Measurement Tool &

Saturation Adjustment

Camera The recommended interwa: saturation[B0-100], LED area[S0-150] If saturation iz nermal but
area 13 low, please adjust the camera micro coke made the image blur on the camera window
and analys=iz again.

@ Automatic Mode ) Marmal Mode | Auto A1l

Celor |Brightness (%) | Exposwre | Aperture I=0 Analyze | Saturation Area Check

Correct target ¥ n’ =0 j[ E00 j’ 8 j’lﬂﬂ jL\utomatic] /4 Bk . _|
¢ | o0 v| a0 |v| 23 |v|100 |v[satematic Hfh Wh y

Colorimeter

Earcode zun

Calibration % N v| a0 |~| 28 |~|i00 |v|atomatic| wa Wk J
L .
Tools ¥
duthorization loclds
Language (iB5) &
Hh7 (zh-CH)
English(en]
| Back | | Hext
¥

Camera:Connected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00

Fig. 4-8 Adjusting saturation of digital camera
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S

Calibration Paras

Camera Operation

Measurement Tool 2 P —
DigitalCamera Caliris Conmect ‘ Dlisconnect

Camera € Tt

Colorimeter Saturation Adjustment

The recommended interwa! saturation[B0-100], LED area[S0-150]. If satuwration iz normal but
Barcode gun area 1z low, please adjust the camera micro coke made the image blur on the camera windoew
and analysiz again.

Correct target 3 | izi?u.ration
Juztment

Calibration ¥ Color Brightness (%) Exposure Saturation Area
n 20 300 Hi R HA A
el i 5 20 300 HiA HiA
B 20 300 Hik Hifk
Authorization lockdy

Languaze (B=) 2

FT (ch-CH)

Englizh(en)

I (ke-ER)

| Back | | Hext

]
Camera:Connected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00

Fig. 4-9 Caliris camera settings

The two figures above are the pages after the digital and Caliris cameras are connected successfully. The
Caliris camera does not have the preview window. To view the position of the screen in the Caliris camera,
choose Saturation Adjustment > Live Preview. You can adjust the camera parameters to adjust the
saturation and area. Saturation adjustment for the digital camera can be automatic or manual, and for the

Caliris camera, it has the real-time analysis, automatic and manual modes.

® Automatic Mode: Click Auto All, and the brightness, exposure, aperture and ISO parameters will

be adjusted automatically until the Saturation and Area values become Normal.

® Manual Mode: Modify the brightness, exposure, aperture and ISO parameters manually to adjust

the Saturation and Area values until they become Normal.
If a Caliris camera is connected, click Saturation Adjustment to enter the adjustment page.

As shown in the figure below, the adjustment page has 2 tabs.
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[E=SEcE ™

Parameter Adjustment

Real-Time Analysis @ Automatic Mode Hanual Mode Auto ALL

Color | Brightness () Analyze Saturation Area

B[ 2 v| 300 [v| Automatic /A WA

“\ 20 v| 300 |v| Autonatic WA WA

B[ 2 v| 300 [v[ Automatic /A /A

® Live Preview: Preview the live image of LED screen shown in the camera. The
preview image can be zoomed by the following 2 methods with a zooming range of

15%—-3200%.
> Drag the slider.

» Inthe preview area, click to zoom in and right-click to zoom out.

® Image Viewing: View the images captured by the camera during saturation
analysis. Users can view the image in Red, Green and Blue separately.

® Parameter Adjustment: The Real-Time Analysis function is available only for

Caliris camera.

> If Real-Time Analysis is selected, after users select a color for preview, the system will
analyze the image of that color in live preview in real time and adjust its Saturation and

Area values to be Normal.

» If Real-Time Analysis is not selected, the color selection buttons are hidden, but the
Automatic Mode, Manual Mode, and Auto All buttons appear. The adjustment parameters

for Caliris and digital cameras are the same.

For the Caliris camera, after saturation analysis, ensure that the images of LEDs are not overlapped. If
they are overlapped, please adjust the camera parameters again to ensure that the saturation analysis

result is normal and they are not overlapped.

4.1.2.2Configuration of colorimeter

Please install the driver of colorimeter (CS2000, CS100, CS150 or PR655) and connect USB data cable

to the USB interface on computer without converting cable before using colorimeter.
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Preparation ¥ g .
3 4 Iz colorimeter carried?

| Measurement Tool & | ) Yes
Colorimeter means light gun, celor analyzer and other instruments of
. measuring LED color characteristic.
Camera @ Ha
Colorimeter
Barcode gun

| Correct target ¥ |

- Calibration ¥ |

- Tools ¥

| Authorization loclds |

| Languaz= (i8] ¥ |

| Back | | Hext

|| Camera:Disconnected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00

Preparation ¥ g .
3 4 Iz colorimeter carried?

| Measurement Tool & | B Tes
Colorimeter means light gun, celor analyzer and other instruments of
. measuring LED color characteristic.
Camera ) Fa
Colorimeter

Colorimeter operating

Barcode gun

() Auto by Colorimeter {more aceurate)
| Correct target ¥ |

Settings

1SS - Calibration ¥ Model: CS2000

> Toals sl COm: Cormect Disconmect

| Authorization loclds |

| Languaz= (i8] ¥ |

| Back | | Hext

]
|| Camera:Disconnected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00
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Fig. 4-10 Colorimeter configuration

4.1.2.3Barcode scanner

If the system is equipped with a barcode scanner, port and Baud rate need to be set under this interface,
and the software shall be connected. After calibration is enabled, there is no need to input cabinet number

because the barcode scanner can automatically read the cabinet number.

The Baud rate of the software is 9600 by default and it is not necessary to modify. The “COM”, namely the
device port of computer corresponding to the barcode scanner cannot have conflict with other device

ports.

Preparation ¥

Meazurement Tool & COm: :] Band: 9600 - | Cormect ‘

Camera

Dizconmect

Colorimeter

Barcode gun

Correct target %

Calibration ¥

Tools ¥

Authorizatioen locky

Language (851 %

| Back | | Hext

|
Camera:Disconnected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00

Fig. 4-11 Barcode scanner setting

4.1.3 Calibration target

NovaCLB provides different calibration target setting modes for users to select based on actual cabinet

situations.
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These situations are: there is no brightness and chroma difference among modules or cabinets, there is
brightness and chroma difference among modules or cabinets, Supplementary order (cases delivered

from go down in different time need to be put together).

Calibration target setting includes original value obtainment and target value setting.

1) If 10 cabinets have been calibrated, the target value cannot be modified
anymore. If the calibration effect based on the current target value does not

meet expectations, give up the previous calibration, rebuild database and

ﬂh re-calibrate all the cabinets.

2) If the calibration target value is modified when less than 10 cabinets have been
calibrated, the previously calibrated cabinets need re-calibrate and appear in

the list of cabinets requiring re-calibration.

4.1.3.1There is no brightness and chroma difference among modules or

cabinet

1) Measuring original value
If no colorimeter is available, skip this step and adopt default value as original value.
2) Setting target value

The software supports the three modes of Brightness calibration, Ordinary chroma calibration, and
Multiple bin chroma calibration. Brightness calibration will only change the brightness of three
primary colors R, G and B without loss of the color gamut of the display screen. But it could not eliminate
the difference of chroma on the LED. Ordinary chroma calibration will change the brightness of the
three primary colors and lose a small part of the color gamut. But it could make the LED brightness and
chroma attain high consistency. Multiple bin chroma calibration can eliminate difference of brightness
and chroma among modules or cabinets and supports blue adjustment which is mainly to optimize blue

effect. But it will lose some of the white effect.

Setting calibration target through the following method:
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Drag “brightness decay” pull rod and choose the proper brightness decay proportion. When “Ordinary
chroma calibration” is selected, the software will generate a coefficient in accordance with the
“chromaticity calibration standard”. When “Brightness calibration” is selected, it will generate the
coefficient in accordance with the “brightness calibration standard”. When “Multiple bin chroma correction”
is selected, it will generate the coefficient in accordance with the “Multiple bin chroma calibration
standard”, for example, when “20%” is selected for the brightness calibration, the brightness after the

calibration will be 20% decayed than the brightness before the calibration.

Correction mode

Preparation ¥ . . . .
& - Erightness Ordinary chroma Multiple bin chroma

- correction = correction = correction

Measurement Tool ¥

Target walue zettiing

Brightness Cx Cy Brightness decay proportion
Correct target #
Fed g0s. 62 0. 6a70 0. 3000 1 Fo10%
Porrect target Greem  1790.6¢  0.1730  0.7308 < 10w
Calibration ¥ Flue 300,83 0.1330 0.08z0 L] roG% u
Taols ¥ White 2837.09 0. 3131 0. 3290 L] ro10%

[] Enable colour temperature
Anthorization locky
B453 ¥

o T
Language (B=) ¥ 50:::04T £500 9300

| Back | | Completion

N e ecannacad | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00

Fig. 4-12 Setting calibration mode and target value

Check "Enable color temperature". The color temperature of the screen will not be changed when pulling

the rod to set brightness decay.
Click the color button in interface to set chroma value in color gamut mapping.

Note: The original color gamut value here is not the true original value of the display. It's just a relative

original value of software default. The target value acquired is also relative target value.
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Color Gamut S
520
\

Tips:the white triangle is original color gamut, and the black ome is target’s!

Fig. 4-13 Custom adjustment of color gamut

3) After setting target value is completed, click “Completion” enter next interface. If not satisfied with the

target value, click “Reset” to return to last step to reset.
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CRUPY — Original walue Target walue
Erightneszz Cx Cy
Brightness Cx Cy
Meazurement Tool ¥ Red: 805, 620 0. 8370 0. 3000
Red: g0z 000 0. 6300 0. 3000
Correct target 2 Green: 1790, 640 0.1730 0. 7306
Green: 1990, 000 0.1700 0. 7400
Covrect target Elue: 300. 530 0.1330 0. 0520
Calibration ¥ Blue: 327.000 0. 1300 0. 0300 White: 2837.0901 0.3131 0. 3290

Tool ¥ . i
29 = Correction mode: Drd1nar_rr' chrema Colour temperature: 6453
correction
Authorizatioen locky
Reset

Lanzuaze (B ¥

| Back | | Hext

]
Camera:Disconnected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00

Fig. 4-14 Original value and target value after setting

4.1.3.2There is some bright and color difference among cabinets or

modules

When there is some bright and color difference among cabinets to be calibrated, the original value must

be measured by colorimeter.

1) Measuring original values
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g a
Freparation 2 The caze to be corrected belongs to

Databaze

(") There is no bright and celor difference among cabinets or modules
Cabinet Control

& There is some bright and color difference among cabinets or

Cabinet Paras modules (Example rent cabinets, mixed cabinets, tail cargo cabinets, ete.)

Calibration Paras o~ Supplementary crder [ cases delivered from godewn in different time need
to be put together]

Measurement Tool ¥

Correct target #

Correct target

Calibration 4

Calibration

Calibration Record

Tools ¥

Authorizatioen locky

Lanzuaze (B ¥

»

Back Hext
hd

Camera:Disconnected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00
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() NovaCLB-Cabinet V4.1 - X
-
Cabinet Control Colorimeter configuration
) 1. Please firstly put the sample case at a fixed position
Cabinet Paras
2. In order to obtain even more accurate case s brightness and chromatic
value, please set the measuring area.
Calibration Paras 1
Setting for colorimet ring areal
- Measurement Tool 4 Locate the centre of a circle: -9 - -
oo Locate radius: -
Colorimeter 3. Fix colorimeter position
4. Set original value |
Barcode gun
Original value |
Correct target Measure brightness: 50 % Measurement
Correct target Color Brightness Cx Cy |
RedLed I 902 0.69 03
Calibration .. GreenLed 1990 0.17 074
Blueled 327 0.13 0.08
Calibration a
Whether to gauge the
Calibration Record cabinet one by one: © Yes O No
Tools E
Common Color |
Gamut Tool
Back Next
' e ———

Camera:Disconnected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00

Measuring area: As the colorimeter has limited focal circle size when measuring the brightness and
chromaticity of cabinets, set the measuring area before using the colorimeter to measure it in order to

more precisely acquire the brightness and chromaticity distribution of cabinets.

Setup
Click 1 and the interface below appears:
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[¥) Colorimeter Measurements Locate @
Measurement Parameters

Cabinet Reszolution:

Cols: 256 Rows: 256

Modify the following cirele to make
the image closest similar to
measurement environment:

Cemter: ( (1283 [128 2]

-

Radius: 32
(Expressed in pixels)

Hotice:

1+ Giwe priority to the colorimeter at
the cabinet center.

2+ Make sure locate circle as large as
possible to obtain a more accurate
meazsure walue. In the following ways:

av Inerease the distance of
the colorimeter measurement;

b Increase the
measurement angle of

‘ (1):4 | | Cancel ‘

Fig. 4-15 Setting of measuring area

Modify the “center” and “radius” of the circle to make sure the green part in the figure above is the same

as the location and ratio of the measurement area of actual colorimeter in the cabinet. Then click “OK”.

Measurement mode: There are two modes including “Manual” and “Auto by colorimeter”. "Manual”, in
which the user shall fill in the brightness and chromatic value. “Auto by colorimeter" means that after
connecting the colorimeter to the computer, click the “Measure” button and the software will automatically
control the colorimeter to make the measurement. At present it supports CS-2000 and CS100 colorimeter

produced by Konica Minolta Inc.
Measured values: Regulate measurement brightness of colorimeter.

Whether to gauge the cabinet one by one: Check “Yes”, and the colorimeter will be started to measure
the cabinets one by one. If the present calibration software has been connected to the colorimeter
(currently supporting CS2000/CS100/CS150), the software will automatically collect the brightness and
chromaticity measured values of the cabinets when executing “gauge one by one”. If it is not connected to
a colorimeter, the following dialogue box will pop up when start calibration, requesting the user to

manually fill in the measured value. Click “OK” and go to the next step.
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& Measured Values &
Neazure Ares
Besolution: Cols: 128 Rows 128
Colorimetar Locate Circle: : (B4, 64) Radius: 1B

Flaase £ollow the above messurements;If need to modify,
please end this cabibration and retwrn to the "colorimeter’ |

I‘ v-l““.
| Color Brightnass Cx Cy
-\ s oo
[ GresnLed | 1800 0.17 0.74
Blueled | 300 0.13 0.08

|
Fig. 4-16 Measuring brightness and chroma

2) Selecting a calibration mode and set target values

The software supports the three modes of Brightness calibration, Ordinary chroma calibration, and
multiple bin chroma calibration. Brightness calibration will only change the brightness of three
primary colors R, G and B without loss of the color gamut of the display screen. But it could not eliminate
the difference of chroma on the LED. Ordinary chroma calibration will change the brightness of the
three primary colors and lose a small part of the color gamut. But it could make the LED brightness and
chroma attain high consistency. Multiple bin chroma calibration can eliminate difference of brightness
and chroma among modules or cabinets and supports blue adjustment which is mainly to optimize blue

effect. But it will lose some of the white effect.
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Correction mode

Preparation %

Brightness @ Ordinary chroma Multiple bin chroma
= correction = correction = correction
Database Target walue setting
Brightness Cx Cy Brightness decay proportion

Cabinet Control

Red g0s. 62 0. 6870 0. 3000 4 ro10%
Cabinet Paras

Green 1790, 64 0.1730 0. 7306 L] v 10%

=

Calibration Faras Blue 300, 83 0. 1330 0. 0820 « [

Measurement Tool ¥ White 2597.09 0.3131 0.3290 1 Fo10%

I:‘ Enable colour temperature
Correct target £

B83 | g

_T t
5000 4 g0 9300

Correct target

Calibration F-3

Calibration

Calibration Record

Tools ¥

Authorizatioen locky

Lanzuaze (B ¥

| Back | | Completion

»
b

Camera:Disconnected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00

Fig. 4-17 Setting calibration target
Use the following methods to set calibration targets:

Drag “brightness decay” pull rod and choose the proper brightness decay proportion. When “Ordinary
chroma calibration” is selected, the software will generate a coefficient in accordance with the
“chromaticity calibration standard”. When “Brightness calibration” is selected, it will generate the
coefficient in accordance with the “brightness calibration standard”. When “Multiple bin chroma correction”
is selected, it will generate the coefficient in accordance with the “Multiple bin chroma calibration
standard”, for example, when “20%” is selected for the brightness calibration, the brightness after the

calibration will be 20% decayed than the brightness before the calibration.
Select “Enable color temperature” to set a proper color temperature and then modify other parameters.

Look over color gamut figure: Click the color button in interface, the following form interface will pop

up:
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Color Gamut LX)

Tips:the white triangle is original color gamut, and the black one is target’s!

Fig. 4-18 Color gamut

The white triangle in the above diagram is the original value of the software. If measured by colorimeter, it
is the real color gamut of the cabinet. The black triangle is the target color gamut to be reached after the
calibration. With this diagram, the change of cabinet color gamut before and after the calibration is shown
clearly. By right clicking “add” to change target color gamut. By right clicking “expand” to set the true color

gamut of the cabinet as the expect color gamut, i.e., losing no color gamut.

Completi
3) After setting target value is completed, clickIM enter next interface. If not satisfied with the

Razat
target value, click = | to return to last step to reset.
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Fracpepetidon A Original walue Target walue
Erightness Cx Cy
Erightness Cx Cy

Databaze Red: 505620 0.B&T0 0. 3000

Red:  anz. 000 0. 6800 0.3000
Cabinet Control Green: 1T90.B40  0.17T30 0. 7306

) Green! {990,000 0. 1700 0. 7400
Cebimet Faras Blue:  300.830 0.1330 0. 0820
Falibration Faras Blue: 327.000  0.1300 0. 0800 White: 2897.0901 0,313 0. 3280

Measurement Tool ¥ Ordinary chroma

Correction mode: 4
correction

Correct target # —
Rezet

Correct target

Colour temperature; B453

Calibration 4

Calibration

Calibration Record

Tools ¥

Authorizatioen locky

Lanzuaze (B ¥

| Back | | Hext

»
b

Camera:Disconnected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00
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4.1.3.3 Supplementary order (cases delivered from go down in different

time need to be put together)

Freparation £ Data sowrce operation

& ;
Datshaze @ Import from public colour gamut tool

Import

() Import multi-batch adjustment documents from LCT
Cabinet Control

Correction mode

Cabinet Paras @ Ordinary chroma correction () Multiple bin chroma correction

Calibration Faras

g0z 0.63 0.3
Measurement Tool ¥
1990 0.17 0.74
Py
Correct target £ P 013 0 0s
Correct target
Calibration F-3
g05. 624 0. 63T 0.3
balibration 1790, 6438 0173 0. 7308
Calibration Record 300, 532153 0. 133 0. 05z
Tools ¥ I:l Mannally adjust target value I:‘ Blue correction(@ptimizing the blue

of original walue calibration effect, may cause white lozz)

Authorizatioen locky

Lanzuaze (B ¥

| Back | | Completion

»
b

Camera:Disconnected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00

Fig. 4-19 Calibration of supplementary order
1) Importing original values from public color gamut tool.
It is necessary to import the original value and the target value of the batch to be calibrated.

Click “Common color gamut tool” in the menu bar to select the batch being calibrated.
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Freparation %

Measurement Tool ¥

Correct target =

Correct targset

Calibration %

Tools F3

Common Color
Gamnt Tool

Data Analysis
#fnd Processing

Database Dlivision

Cabinet To Screen

Authorization locldf

Language ('IE_EL) 2

=

T (h-CH)

English (enl

5 L

CameraDisconnected |

Batch

Common color gamut

Color Lum Cx Cy
900 0.69 0.3
1800 0.17 0.74
300 0.13 0.03

Color Lum Cx Cy
900 0.69 0.3

Green 1300 017 0.74
Blue 300 0.13 0.08
Hhite 3000 0.3236 0.3267
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Measurement Tool ¥
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Correct target ¥

() Import multi-batch

adjustment documents from LCT

Correction mode

Calibration ¥

() Ordinary chroma correction

@ Multiple bin chroma correction

NovaCLB-Cabinet User Manual

Import

Tools b3

@ Batch selection

s

Commen Color
Gamut Tool

Dlata Analysis
And Froceszing

Database Diwision

Cabinet To Sereen

Which batch doees current calibration belong
to?

@ Batchl

() Batch2

Fed Lum:900.0 Cx:0.6900 Cy:0. 3000

Green Lum:18500.0 Cx:0.1700 Cy:0.7400

Authorizatioen locky

Blue Lum:300.0 Cx:0.1300 Cy:0. 0800

Language (3=) ¥

‘ 0K ‘ ‘ Caneceal |

= Amizing the blue

= of original walue

= calibration ettect,

ay cause white losz)

| Back | | Completion

Camera:Disconnected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00

Fig. 4-20 Using common color gamut tool to set target value

Importing original value and target value file

The file is in .Ixy format generated through LCT multi batch adjustment.

Systerni(s)

=

Screen Configuration

Laocal Systemn Information

Caontrol Systermn

Muonitor Information

Settings (C)

Lser(lh  Languageil)

Tools(Ty | Plug-in (F)

HelpiH;

Calibration(C)

Screen Cantrol{P)
manitaring )

Led Error Detection(T)

Brig

20

-function Card

-

Cloud Monitoring ]

Multi-batch Adjustment(B)

Contraller Cabinet Configuration File Import (E)
Cuickly Adjust Dark ar Bright Lines{@)

-
®

Yideo Cantrol(v)

tails of Device

£

It is necessary to import the files of current batch to be calibrated.

Service Status: Service ve

rgian:3.
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Preparation ¥ Data sowrce operation

Import

Measurenent Tool ¥ () Import from public colowr gamut tool

@ Import multi-batch adjustment documents from LCT I
Correct target £

Correction mode

Correst target @ Ordinary chrema correction () Multiple bin chroma correction
Calibration P
a0z 0.689 0.3
Calibration
1980 017 0.74
Calibration Record 327 013 008
Tools ¥
Anthorizatien locky
G505 624 0. 63T 0.3
H=
haasuase GBSt 1790 B438 0173 0. 7306
300, 532153 0.133 0. 03z

I:l Mannally adjust target value I:‘ Blue correction(@ptimizing the blue
of original walue calibration effect, may cause white lozz)

| Back | | Hext

Camera:Disconnected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00

Fig. 4-21 Importing original value and target value files
3) Manually adjusting the original and target brightness and chroma of RGB.

The software supports the two modes of Ordinary chroma calibration and Multiple bin chroma
calibration. Ordinary chroma calibration will change the brightness of the three primary colors and lose
a small part of the color gamut. But it could make the LED brightness and chroma attain high consistency.
Multiple bin chroma calibration can eliminate difference of brightness and chroma among modules or
cabinets and supports blue adjustment which is mainly to optimize blue effect. But it will lose some of the

white effect.

Check “Manually adjust original value and target value” and select calibration mode. Select the number

and double click to modify the value.
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Preparation

¥ |

Measurement Tool ¥ |

Correct target

-

Correct target

Calibration
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Calibration

Calibration Record

- Tools

| Authorization lecky |

Language (B5) ¥ |

Data source operation

@ Import from public colour gamut tool

Import

() Import multi-batch adjustment documents from LCT

Correction mode

0 Ordinary chroma correction

() Multiple bin chroma correction

Original walue
Erightne Cx
Fed a0z 0.63
Green 1940 a.17
Elue 32T 0.13
Target walue
Erightne Cx
Red g05. 624 0. 68T
Green 17790, 6435 0.173
300. 832153 0.133
Elue

Cy
0.3
074

0.03

Cy
0.3
0. 7306

0. 032

Mannally adjust target value

D Blue correction(lptimizing the blue
of original walue calibration effect, may cauze white lozz)

| Back | Hext

Camera:Disconnected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00

www.novastar.tech

Fig. 4-22 Manually setting original and target value

40



NovaCLB-Cabinet User Manual

4.1.4 Calibration

2

Calibration Methods ————————— @) Send Cabinet
Measurement Tool ¥ Parameters
) Marmal @ Automatic Cuztomize ‘)
Correct target £ _
O
Correct target Calibration Frocess = 00 hnalyze Red Led ;..
Calibration ..@ ) Red ) Green ) Blue @ Red+ Greens Blue v i\.l;*:l}'ze Green ;- v

) Analyze Blue ="
Calibration Led L

Enable Gap Calibration Start B9 Create Coefs
Calibration Record

£ 1pload Coef:
Uplaod Coeffients pload Loets

Tools -3 &? Save To Databaze
Uplaod Coefs Save To Flach Save To Dlatabase .
) Save cabinet
Common Color name
Gamut Tool -
O
Data Analysis frite in module ‘ Image Test ‘ Chroma distributi
4nd Frosessing #% Sawe To Flash
Databaze Diwizion Feedback ———— ﬁ
Rate of walue .
Dead Leds: 0 100%
Cabinet To Screen Giefy peedies ‘)
Commen parameter -
O Save receiving
Authorization loclés The = The i The - card parameters
first: Uncreated Iy cecond: lncreated By third: Uncreated Iy Current IO

Language (B5) ¥

Back Hext

Fig. 4-23 Before calibration
Calibration methods: Including “Manual” and “Automatic”.

1) "Manual" refers to conduct each step of the calibration separately, which requires users to manually
start next step after finishing the previous step on the software. The advantage is that the step can be

conducted again if not satisfied after conducting any one step.

2) “Automatic”, the so-called automatic calibration is actually to add each step of the “Manual” to an
automatically operated process. After clicking “Start”, the software will automatically operate the

customized process.

After selecting “automatic”, users can click “customize” button and select the step to be automatically

executed by the software as shown in the screenshot below:
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Send Cabinet Parameters

D Pre—farm (Display white screen in a

30

Analyze Red Led
bnalyre Green Led
hnalyre Flue Led
Create Coefs
Tpload Coefs

@ Quick uploading ) Stable upleading

Save To Database
Save cabinet name

Sawve module ID

Sawe To Flash
[] Sawe to Factory Area

[[] #rite in module flash

Save receiving card —_—
parameters 0K

NovaCLB-Cabinet User Manual

Steps

Fig. 4-24 Customizing automatic calibration process

» Pre-warm: It is a unique function of “Automatic”. Check” Pre-warm” to enable pre-warm mode.

This mode is to prevent some cabinets from changing after working a period of time and leading

to the change of the brightness and chroma uniformity of the cabinets. Therefore, cabinets need

to be pre-warmed before calibration. It is suggested to enable this function for the cabinets with

poor heat dissipation and use the default parameters. If the pre-warm function is selected, the

calibration page will be displayed as follows.
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S
Cortadt it Calibration Methods 0
Manual ©) Automatic Customize .0 Prefarm
Calibration. o
Calibration Calibration Process (3] Analyze Red Led )":"
Calibration Record Red Green Blue ©) Red\ Green Blue (>} IA—:;]-Y“ Green }:"
. 0 Analyze Blue -n,
Tools - [V] Enable Gap Calibration Stop Led P
O Create Coefs
Coamon Color Uplaod Coeffients
i 0 Upload Coefs
Data Analysis
And ProceZs:ng € Save To Database
() Save cabinet
Database Division name
[} ] le I
Cabinet To Screen
0 Save To Flash
ization Feedback — o
| Rate of value
Dead Leds: 0 100%
ma‘ that reaches o
— Common parameter
F3Z (zh-CN)
The The The -
first: Uncreated 1\ RS Uncreated third: Uncreated ¥\ Corvent IN:
English(en) 4
is -
U Bt ‘ Back ] Next
E = 2
Camera:Connected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:3 | Times: 00:00:02

» Upload Coefs: You can choose to upload the coefficients to receiving card stably or quickly.
Stable uploading ensures data accuracy. The coefficient uploading method defaults to quick

uploading which uploads coefficients quickly.
» Save cabinet name: Support for one cabinet with two cards.
» Save module ID: Supports the receiving cards with module flash function.

a) Flash arrangement settings must be done first on receiving card configuration page of LCT. See

detailed operations in the figure below.
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E - il
-

Madule Information

Cahinet Information

Sending Card | Receiving Card | Screen Connection |

Chip: MBIS036 Size: 32%v=16H Scanning Type 12 scan
Direction: Harizontal Decoding Type T4HC138 Decoding Diata Groups g

@ Regular

Width (Pixel)
Heiaht (Pixel)

Module Casc..

) Irregular
128 = =081 Please =~ Wyidth: 27 Heiaht: 7 Please |
make sure
32 - _ _ _ make sure
B =32 that the Loading errar. Please try ta adjust pe... the width ]
it anc and height |
[From right to left v] height of - Construct Ca. Wiew Cabinet of the -

Performance Settings

siamitaan

Fefresh Rate
Grayscale level
Shift Clock Fre...
Fhase Pasition
Raow Blanking ...
Line Changing ...

Brightness Effi...

| Maasicnnsa '
Syrmmetrical/Data Group Extension :
Monitering Card Data Line Adjustment =
Additional Function shing rate firs -
% Flash Arrangement | - (25T %
Low Grayscale C.. o B

3 = w9
59.14% Minimum OE wid... g4 ng

et
(————) (WS-,

swwomamcon. - sme . cuse |
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NumberofFl. y NumberofFl. y  gpocoodie E [:]

BUS 1 2 3 4
BUS 1 BLIS 1 BUS 1 BUIS 1
F d ﬂ ﬂ Serial number 0 Serial number 1 Serial numhber 2 Serial number 3
’ 1 W|dth 32 S : INTFIP L e L : INT T aa} : Lol o
ﬂ ﬂ ﬂ ﬂ Height 16 Height 16 Height 16 Height 16
Murmber of data groups: | Mumber of data groups: | Mumber of data groups: | Mumber of gata groups:
ﬂ d d d BLIS 1 BLIS 1 BUS 1 BLIS 1
Serial number 7 Serial number & Serial number & Serial numbger 4
j d d d 2 W|dth 32 :\ I e tal f AT e tal E AT el
Height 16 Height 16 Height 16 Height 16
Murmber of gata groups: | Mumber of data groups: | Mumber of data groups: | Mumber of data groups:
d d d ﬂ BUS 1 BUS 1 BUS 1 BUS 1
Serial numiger 8 Serial numher 4 Serial number 10 Serial number 11
2| 2| 2| 2] 2 |widh 52 L oL N il
Height 16 Height 16 Height 16 Height 16
ﬂ ﬂ ﬂ ﬂ Mumber of data groups: | Mumber of data groups: | Mumber of data groups: | Mumber of data groups:
BLIS 1 BLIS 1 BUS 1 BLIS 1
ﬂ ﬂ ﬂ ﬂ Serial number 15 Serial number 14 Serial number 13 Serial numbger 12
4 Width 32 @ Aol o FET T Lt Mo
Height 16 Height 16 Height 16 Height 16
Flash Cantral Size Mumber of data groups: | Mumber of data groups: | Mumber of data groups: | Mumber of data groups:

!

Module Parameters

Murnber ofd..

!

Starting % Co...
Starting ¥ Co...

Prompt: After setting width and height, click or drag left mouse button or
direction button to set the information of each Flash, and click right mou...

Fig. 4-25 Physical Arrangement and of Module Flash

b) Send module flash arrangement settings to receiving card.
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Screen Configuration-COM. _
||| Sending Card Receiving Card | Screen Connection
(| Module Infarmation
| Chip: MBIS036 Size: <1 BH Scanning Type 142 scan
I Direction: Horizontal Decoding Type  74HC138 Decoding Data Groups B
Cahinet Infarmation
@ Regular ) Irregular
Width (Pixely 128 B <1081 Please Yidth: 77 Height: 77 Please =
. . = make sure D make sure
Height (Phel |32 lEI =31 that the Loading error. Please try to adjust pe... the wwidth @
wickth an and height
Module Casc... [From rightt to left v] height of Construct Ca.. Yiew Cahinet of the -
i
Performance Settings 1
I il
| |
Reftesh Rate Hz Refresh Rate Ti.. |
Grayscale level Grayscale Mode N
Shift Clock Fre... MHz Duty cycle 50 - (25~T5) %
Fhase Position Low Grayscale G |o F
Row Blanking .. |25 [4| (=2.00us) GhostControl En.. (1~34)
I
Line Changing ... [3 =19 I

Brightness Effi.. 5q.14% Minirmum OEwid... G54 ps

- nstoniln R Sowiories Rosstanie

save o actor|

%—J "

Fig. 4-26 Send to receiving card

heoquire recelwing
c) Back to “Cabinet Control” interface and click i “i.
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Online
Database
NovalCTIP: | 172. 16 . 14 .193| Pot:  [8080 | Connect M
Cabinet Control
Cabinet Paras LCT Load Area: Cols: 512 Rows: 256
Calibeation P Receiving card parameter files

@ File Name:

Please input corfig file name:

i T | [ |
Module Size
Pixel Width B2 i Pixel Heiaht 2 F

Module size same

Camera:Disconnected | Colorimeter:Disconnected | Barc:de (;uleseonnected | Callibrated:0 | Times: 00:00:00
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Online
NovalCTIP: |172. 16 . 14 .193| Pot: (8080 | ‘ Connect ‘ H
Cabinet Control e
Cabinet Paras LCT Load Area: Cols: 512 Rows: 256 W
Calibration P Receiving card parameter files
Sending Ethemet  Receiving A
cand port card Fie Modfy
» 0 3 2018-6-14CabinetConfig(0-0-3)rcfg
0 0 2 2018-6-14CabinetConfig(0-0-2).rcfg -,
! 1
Module Size
Pixel Width 32 1 Pixel Height 132 E‘
M Module size same
Cabinet Control Instructions

==

Camera:Disconnected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00

Fig. 4-27 Acquire receiving card parameter file

d) Back to calibration custom process again and check“Save module ID”. Click; to start

to set module number.
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Humbering mode

Fixed bit bef. .. Separator -
[] Fixed bit aft... TS, - . [ v]
Instance mu. .. AO0I-1

Topological graph

Zoom 4 [ bo100

Humbering mode - = —

Fixed bit bef. .. Hova Separator -
Fixed bit aft... Hunberi. . . Z-shape = ﬁ
Instance mm. .. Howa—AO1-1

Topological graph — —
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Fig. 4-28 Set module number

» Save receiving card parameters: Check this option to save parameters to receiving card and

the parameters won't lost if the power is terminated.

4.1.4.1Calibration process

1) Starting calibration

a)

b)

Make sure that the lens of the camera is directed to the cabinet to be calibrated. If the system is
connected to a barcode scanner, scan the bar code of the cabinet directly and the calibration will

be started automatically.

You can see the Cabinet ID has been read automatically on the pop-up "cabinet ID" window.

Just click "OK”. When the barcode scanner is not connected, click “start”. The
"Cabinet ID" window will pop up and you need to enter the ID of the present cabinet.
If the Cabinet ID was set as automatic mode in 4.1.1.4 Calibration parameters , you

can see the Cabinet ID has been generated automatically on the pop-up "Cabinet ID" window and

just click "OK".

(@) Cabinet ID X

Please | For example: A-1,1-1, 001, etc.

Tip:Cabinet ID can mot contain any
of the ]:‘ollnl'ing, characters:
L4 Len 000,

oK

Fig. 4-29 Cabinet ID

"Cabinet ID" is the unique identifier for the cabinet in the batch and can't be repeated. After it is

entered, click "OK" button to start the calibration. Then the button changes to "End Calibration".

During the process, the calibration software will automatically control the screen to display the
corresponding colors. Operate the camera to collect image and analyze it intelligently. The
corresponding progress can be viewed in the progress list on the right of the interface. During the

calibration process, click "End Calibration" button to stop the current calibration process and
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cancel the calibration. If an error prompt appears during calibration, the process stops

automatically. Follow the prompt to change the settings and then click "Start Calibration" button to

start the calibration again.
2) Adjusting calibration target

Before generating the coefficient, following interface will pop up. Adjust target value on the interface or
directly adjust color gamut if not satisfied with previous target value. Click “Apply” to apply new value

and subsequent cabinets will use this value as well.

View effect
Effect view
Color: @ Red Green Blue © ¥hite
Bright: € ! » 30/100
V| Correction enabled Modify target
Target value adjustment
Correction mode
Brizhtness Ordinary chroma Multiple bin chroma
correction correction correction
Target value setting
Brightness Cx Cy Brightness decay proportion
Red 549.43 0.6352 0.3167 4 Po39%
Green 958. 93 0.20%6 0.6574 < » SI%
Blue 326.47 0.1444 0.1370 < » 0% ‘j
White | 1834.83 0.3131 <« P43y
| Enable colour temperature
4 K
t t
5000 8500 9300

Fig. 4-30 Modify target value-with colorimeter

3) Uploading coefficient

Uplaod Coefs ‘

a) Click the ‘ button and upload it to the coefficient control system. The screen

will display the calibration results. If you are not satisfied, you can re-set the "Calibration

Standard" for red, green and blue and upload again.

Sawve To Flash ‘

b) Click ‘ to save the generated coefficients to hardware.

Save To Databaze

c) Click to save the generated coefficients to database.
d) Click “Write in module flash”. The software will check the consistency of coefficients saved in the
Flash chip of current cabinet and the calibration coefficients sending from software to the cabinet.

If they are consistent, the software will save the coefficient to Flash.
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e) Click the "View Results" button and the following dialog box will pop up. Switch colors and

calibration switch to view the calibrated results.

View effect L&J

Effect wiew

Color: @ FRed Green BElue White
Bright: ¢ L3 304100
| Correction enabled Modi fy target

Fig. 4-31 Cabinet image control
f)  Click “Brightness data export” to export the brightness data of each lamp to the local Excel file.
Calibration information feedback

This column is mainly used to display the dead lamp information of current calibrated cabinet and

inconsistent information before and after calibration.
Common parameter

The common parameters will be computed for three times during calibration. They will be
generated respectively in the 5, 10 and 20™ cabinet. If the common parameter is not generated in
the cabinet of the set number, it will be continuously generated in the following cabinet until it is

generated. And the common parameter will be automatically saved to the database.
Calibration of first cabinet is completed

If “Manual calibration” is selected, the result of the single step will prompt after each step is
completed such as “analysis completed”, “uploading of coefficients completed”, etc. If "Automatic
calibration” is selected, it will display the information of the current step execution status in the status
bar below and update the icon on the right side in real time. After all the calibration steps are
completed, a dialogue box as shown below will pop up to prompt that the calibration of the present

cabinet has been completed.

After the calibration of the cabinet is completed, the screen will be displayed as black so as to avoid

being continuously lighted which may cause inconsistent brightness decay as the surrounding
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cabinets. If you need to view the calibration effect of other colors, click “View effect” to view.

hotice e e— —_

o The calibration is completed!

Fig. 4-32 Notice for the completion of calibration

4.1.4.2Calibration record

Update From Database

""""""""""""" Cabinet Catalog Datail
| || ilter: u: [
E;"inet Time Fix Colz: 0 Fix Rows 0  Full Ratio: 0

Coeffients |Dlead Leds |Expected Yalue |Heasu.red Value| |

Calibration

Calibration Record Fizxellol | FixelRow

| x1 | z2

Commen Color
Gamut Tool

Dlata Analysis
And Froceszing

Database Divizion

Cabinet To Screen

Empty Points||[Upload Coefs||Save To Fals|| Image Test

H Hexct

iCamera:Dl'sconnected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00

Fig. 4-33 Calibration record

1) Cabinet Catalog: The catalog shows all the cabinet IDs saved in the database. Double-click an entry

or selecting an entry and click “check” button, the column in the right will show the detailed data

information of the cabinet.
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2) Detail: This column lists the basic information of the cabinet, including calibration coefficient,
uniformity, dead light records, target value of calibration, measured brightness and chroma. After
reading calibration coefficient of a cabinet from the database, directly click "Upload Coefficient" at the

bottom to upload.

4.2 Calibration of subsequent cabinets

Move on to next cabinet and calibrate the subsequent cabinets according to the steps as shown in the

figure below.
B
ES
Calibration Methods —————————— @) Send Cabinet
Measurement Tool ¥ Parameters
) Marmal @ Automatic Customize 0
Correct target £ 0
Correct target Calibration Process =—————— 07 bnalyze Red Led }-'
Calibration ..@ ) Red ) Green ) Blue @ Red+ Greens Blue ) hnalyze Green =g

Led Fa

() dnalyze Elue =N
Calibration Led L

Enable Gap Calibration Start 00 Creste Coefs
Calibration Record

L} Upload Coefs

Uplaod Coeffients

Tools -3 £ Save To Databaze
‘ Uplaod Coefs ‘ ‘ Sawe To Flash ‘ Save To Databaze € Save cabinet
Common Color name
Gamut Tool 0
Data dnslysis frite in module ‘ Image Test ‘ Chroma distributi
And Frocessing € Save To Flazh
Databaze Division Feedback —————— 0
Rate of walue
Dead Leds: 0 100%
Cabinet To Screen et Fepehen 0
Commen parameter Save receiving
. . [}
Authorization loclés The = The o Th . card parameters
", & i,
first: Uncreated Iy cecond: lncreated 1y third: Uncreated Iy Current IO

Language (5] ¥

Back Hext

Fig. 4-34 Start calibration for subsequent cabinet

@ Cabinet ID X

Please |:| For example: A-1,1-1, 001, etc.

Tip:Cabinet ID can not comntain any
of the following characters:
e T 007,

0K

Fig. 4-35 ID of subsequent cabinet
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Click “Image Test” on the main interface to modify target value. Click “Preview” after the value has been

modified to view result. If satisfied, click “Apply” to apply the calibration target to the subsequent cabinets.

2

Calibration Methods —————————— ) Send Cabinet
Measurement Tool ¥ Parameters

| _ _ .
() Manmal @ futomatic Customize ‘)
Correct target £

3

Correct target Calibration Frocess —— 0 #nalyze Red Led }-."
Pl dbrentdon ) Red ) Green ) Blue @ Red+ Greens Blue Q" i\.l;*:l}'ze Green }- '
Q‘ Analyze Elue 1_...- v

Calibration Led L

Enable Gap Calibration Start 0} Create Coefs
Calibration Record

0 Upload Cosf:
Uplaod Coeffients pload Loets

Tools -3 £ Save To Databaze
‘ Uplaod Coefs ‘ ‘ Sawe To Flash ‘ Save To Databaze *‘ Save cabinet
Common Color name
Gamut Tool
O sue
Data dnslysis frite in module ‘ Image Test ‘ Chroma distributi
$od Processing € save To Flash
Databaze Diwizion Feedback ——— ‘)

Rate of walue

Dead Leds: i} 1008
Cabinet To Sereen Fad Leds that reaches ‘)

Commen parameter

Q‘ Save receiving
Authorization loclss The The The card parameters

N T, N
firct; "mereated @l g, Uncoeated @ TN 5. Uncreatedlh | o4 1D:

Languaze (550 ¥

Back Hext
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¥
Yiew effect @
Effact wiew
Celor: @ Red ) Green ) Blue I fhite
Bright: 4 3 30,100
[¥] Correction enabled Modi fy target
Target walue adjustment
Correction made —
Brightnes= @ Ordinary chroma Multiple bin chroma
correction = correction - eorrection
Target walune setting
Brightness Cx Cy Brightness decay proportion
Red 900. 00 0. 6300 0. 3000 1 F o 15%
Green 1500, 00 0. 1700 0. 7400 4 FoO0%
Flue 300. 00 0. 1300 0. 0800 4 Fo0% @
White 3000, 00 0. 3236 0. 3267 4 5%
[7] Enable colowr temperaturs
5930 K
t t t
S000 ES00 Q300

Fig. 4-36 Viewing result

&

Notice

Q The calibration is completed!
| o

Fig. 4-37 One click to complete the calibration of subsequent cabinets

1)

2)
3)

During the entire calibration process, the location of the chassis of the cabinet
and the camera, focal length and configuration must remain unchanged. In case
the improper operation causes the damage of the calibration site, a new
database shall be rebuild to calibrate the remaining cabinets which are regarded
as another batch (Make sure that the brightness and chroma standard for both
calibrations shall remain unchanged).

The location of each cabinet is required in strict consistency.

Every 20 cabinets are monitored for calibration results using the functional
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module "Simulate and Adjust coefficients" of "Data Analysis And Processing"

tool.

Cabinets requiring recalibration

After all cabinets are calibrated, it needs to calibrate the cabinet requiring recalibration again to ensure

splicing results after calibration.

The list of cabinets requiring calibration will be directly displayed at the right side of the software interface.

The reason why the cabinets need re-calibration will be judged automatically, and the user can check the

reasons and pick out the cabinets requiring recalibration for the same reason, which is convenient to

solve the problem once for all and recalibrate.

Freparation %

Databaze

Cabinet Contral

Cabinst Paras

Calibration Paras

Measurement Taol

Camera

Colorimeter

Barcods gun

Nova Calibration for Cabinet

Important notes:

Each batch of cabinsts requires a corresponding information file (databaze), the
£ile will record the correction factor of each eabinst in the batch, please keep
it properly.

Calibration Mads

@) Cabinet Calibration Hew Module
Screen Parameters [optional)
Re-Calibration
Cabinets g4
Sereen
Deseription
Screen Information File ————————————
Hew Load ‘ ‘ Sawve As |

Correct target &

Correct target

Calibration &

Calibration

Calibration Record

¥

Directory: C: YUsersiAdnini strator\Desktop EFE2H FIRE \#3EH FINE. FCPro
7] Baclup database Yhy bacloup?

Images saving address

| s

Back | Bt

DB\ HovalLB-Cabine thCorrectFile

[[] Save a1l cabinets’ images (Weed large space)

Camera:Disconnected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00

(¥) Re-Calibration Cabinet List ]
Calibrated Cabinet: 0  Celibrating Cabinet: 84
m 0  Fumber of re-calibration cabinet
Mmornal image Edge correctiom factor
Bl cquisition | | o great difference Help
Cabinet . .0 - . Reason for
In ol rokion taoa e Ao cn
‘ m 3

Fig. 4-38 Recalibration

1) During the whole calibration process, the location of the cabinet pedestal and
the position, focal length and configurations of the camera must remain
unchanged. If improper operation results in any change to the calibration site, a
new database must be created to calibrate the remaining cabinets which are

seemed as another batch. Ensure that the brightness and chroma standards
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must be the same as the first batch)..

2) For the first 30 cabinets, every 10 cabinets will be monitored by measurement
data simulation software for their calibration effects. After the first 30 cabinets,
every 20-40 cabinets will be simulated at the same time. The simulation of

calibration database is a very important part of cabinet calibration.

4.3 Identification of simulation diagram

Simulation diagram is generated through some calculation based on the calibration coefficient of the
cabinet. What the simulation diagram simulates is the splicing of the cabinet before calibration. So the

simulation diagram could be interpreted as the brightness analog diagram of cabinet.

No.1 cabinet
(Before calibration)

No.2 cabinet

(G e S Simulation software use

calibration coefficient to

Cameras respectively
collects red, green and
blue photos of each
cabinet

No.3 cabinet
(Before calibration)

Calibration software extracts
brightness of every point on
the picture and generate
calibration coefficient

simulate brightness

|| Before calibration and

Generate simulation

Diagram of cabinet
splicing

No.4 cabinet (2) (3)
(Before calibration)

4)

No.N cabinet
(Before calibration)

1)
Fig. 4-39 Generating principle of simulation diagram

The above diagram shows the simulation diagram generation principle. If simulation diagram is

unreasonable, look for reasons from three aspects:
(1) Unreasonable splicing before cabinet calibration (from the calibration direction).

It means abnormal situation on simulation diagram is caused by cabinet itself, please check the measured

red, green and blue image in calibration software.
(2) Something wrong with the pictures collected by camera.

If most cabinets have problems, please adjust the camera or camera parameters for re-calibration;
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If individual cabinet has problems, please re-calibrate the cabinet.
(3) Something wrong with the calibration software.
Simulation diagram identification method will be further introduced in Chapter 4.5.

The usage of measured data simulation software and the identification of simulation diagram will be
briefly introduced as follows with examples (Please refer to “Cabinet measured data analysis software

help file” for more information).

4.4 Method to view simulation diagram

Click “Data Analysis And Processing” to enter the cabinet database management platform

NovaCLB-CabSolver.
Then click “Simulate and Adjust coefficients” to generate the simulation image under this function option.

Besides the function of simulation, NovaCLB-CabSolver also has the functions of brightness analysis,

database combination, and exporting/deleting cabinet.

Please refer to NovaCLB-CabSolver Quick Start for detailed operation instructions of the management
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= e
3

Calibration Methods ——————————— ) ©Send Cabinet
Measurement Tool ¥ Parameters

) Marmal @ Automatic Customize 0
Correct target £

3

Correct target Calibration Process = o #nalyze Red Led }"
S ©Red O 6reen O Blue  © RedsGreenBlue () Andlyze Grem 7,

‘j Analyze Blue =N
Calibration Led e

Enable Gap Calibration Start ) Create Coefs
Calibration Record

O 1pload Cost
Uplaod Coeffients pload Loets

Tools -3 “ Save To Database
‘ Uplaod Coefs ‘ ‘ Sawe To Flash ‘ Save To Databaze “ Save cabinet
Common Color name
Gamut Tool 0
Data dnslysis frite in module ‘ Image Test ‘ Chroma distributi
$ond Processing O save To Flash
Database Divizion Feedback ——mm—— o 3 9

Rate of walue

Dead Leds: 0 100% t
Cabinet To Screen Fad heds that reaches 0 ri

Commen parameter

ﬁ Save receiving
Authorization loclés The . The # The b card parameters
fivst. Vnereated By g Wmerested My L0 Unerested ® oo

Languaze (550 ¥

Back Hext

Load Database = | Language(Bs) ~
Cahinet List Information | Brightness Analysis | Simulate and Adjust coefiicients DeletelExpnnI hierge I Cabinet lame I hiodify Coefiicients | Averag * | »
4 | [} | 3
Group Mode: @ Time
O Type
) Resolution

Fig. 4-40 Access to cabinet calibration management software
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1) Loading cabinet database

Click “Load database” and click “Add files” to directly import calibration database or click “Add folders’

to import the databases of already calibrated cabinets in the folder as shown in the figure below.

Load Database ~|| Language(8s) -

Add Files
Add Folders

Information | Brightness Analysis | Simulate and Adjust coefiicients De\eteJEprnI Merge | Cahinet Name I Modify Coefficients | Averag * | ©

Fig. 4-41 Loading cabinet database

2) Select "Order Splicing Simulation" or "Random Splicing Simulation":

Load Database - | Languaged8=) -

Cabinet List | Infarmation | Brightness Analysis | Simulate and Adjust coefiicients | Delete/Export | Merge | Calinet Name | Modiy Coeflicients | Averag < | »

Last Two Weeks

Paint ID: @ Yse ) No .
| Splice @ Order O Random | Cahinet total numbers: 10 g
Colar: @ Red ©) Green ©) Blue E3
. _ _ _ Sirmulation Range
Display: ) Gray () False Color @ Primary Color

@ @ Total

-, FirstN cabinetN
- equals

= LastM cabinet,N
~ equals

-, Random M cahinet N
- equals

) Range 1-1

Tips:inputthe range as 11-5°

s} | Adipow abpg | Aoy ssaumﬁug| swﬁ;eu3|eu!6uo|

Fig. 4-42 Selecting simulation type

3) Switching "Do Not Draw ID" and "Draw All the IDs" to view whether the splicing among cabinets

shown in the simulation diagram is normal.
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Load Database - Language(dB=) -

Cabinet List [ Infarmation | Brightness Analysis | Simulate and Adjust coefficients | Delete/Export | Merge | Cabinet Mame [ Modity Coefficients [ averag « [+
Last Two Week: . -
Splice: ® oOrder O Random Cahinet total numbers: 10 %
Calor: @ Red © Green ©) Blue S
. . _ _ Simulation Range
Display: ) Gray () False Color @ Prirnary Color

@ @ Total

= FirstM cabinet,M
- eguals

= LastM cabinet,M 1
- equals

-, Random N cabinetM 1
- eguals

) Range 1-1

Tips:input the ranae as 1-5'

| AJipoyy aBpg | AJpog Ssaumﬁug| =1afle |seuilug |

| Simulation

Fig. 4-43 Selecting whether simulation diagram to draw ID or not

4) Switch display mode. Primary color, graying and pseudo color are the three expressions of
measuring brightness. Some brightness differences difficult to be identified on the primary color

diagram are easy to be identified on grayscale, pseudo color diagram.

Load Database - | Language(@=) -

Cahinet List ‘Information Brightness Analysis | Simulate andAdjust coeflicients | Delete/Export | Merge | Cahinet Mame | Modify Goefiicients | Averag * | ©

Last Two Weeks PaintID @ vse © Mo

FublicTest6-4-1.d0 2
Shlice: @ order () Random Cahinet total numbers: 10 %
Color: @ Red ) Green ) Blue g
- - = = Simulation Range
‘Dlsp\ay: 0 Gray ) Falge Color @ Primary Color |

@ @ Total

-~ FirstN cahinet
= enuals

-, LastN cahinetM 1
~ equals

= Random M cabinet,M 1
- equals

_ Range 1-1

Tips:input the randge as -5

Alpoy 2Bpg | Adlpoyy ssaumﬁug| sable | fs|euBlg |

~ Simulation

Fig. 4-44 Switch display mode

5) Select simulation range, and then click | to generate the simulation diagram.
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‘ Information | Brightness Analysis | Simulate and Adjust coefficients | Delete/Export | Merge l Cahinet Name I Modify Coefficients | Averag * | *

Last Two Weeks

PaintID:
Splice:
Color:

Display:

9 Yse
@ Order
@ Red
_ Gray

) No
_ Random
) Green

_) False Color

) Blue

© Primary Color

<« [Lom »

Group Mode: @ Time
O Type

_ Resolution

Cabhinet total numbers: 10

uonEInwIS

Simulation Range

@ Total

First N cahinet,N
~ equals

- LastN cahinetN
equals

Random N cahinet N
~ equals

) Range 1-1

Tips:input the range as '1-5°

l W] SUB101300 I Aypo abp3 I Alpog sseumﬁugl sjahie, usleugﬁuol

Fig. 4-45 Simulation diagram

4.5 Cases of the identification of simulation diagram

The simulation diagram of NovaCLB-CabSolver is generated by calculation based on the cabinet

calibration coefficients. What the simulation diagram simulates is the splicing results of the cabinets

before calibration. The simulation diagram can be considered as the diagram of cabinet brightness

simulation before calibration. With the simulation diagram, calibration engineers can see the rough result

of spliced cabinets on the site (before calibration). If there is anything wrong with the measured brightness

data, the engineers can see the unreasonable situations, for example:

® There are obvious boundary lines or difference between cabinets, but actually there is none

(See Case 5).

Reasons: Modules on edges of cabinets or some lines of LEDs may have a problem.

® Most cabinets have serious modularity inside or regular defects (See Case 3 & 4).

Reasons: It is generally caused by the cabinet process. On-site calibration is recommended.

® On the simulation diagram, a few cabinets have significant differences from other cabinets
(gray or false color image) (See Case 6).

Reasons: Maybe the camera is not stable during image capturing. It is recommend that
these abnormal cabinets be re-calibrated.
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Case 1: good effect and normal cabinet

Casel (a) Green in primary color mode

Casel (b) Green in pseudo color mode

Fig. 4-46 Case 1

Analysis: The measured data of green before calibration is rather ideal in this case. There is no
significant abnormal data, and it also reflects that this batch of display screens has no obvious process
problems although they have a handful of modular and slight blurred screen phenomenon at the same
time. In addition, obvious lines within cabinet can be seen in the case, which is caused by module joints

within cabinet and normal.

Conclusion: Normal.

Case 2: Edge lines among cabinets
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Case2 (a) Green in primary color mode

Case2 (b) Green in pseudo color mode

Fig. 4-47 Case 2

Analysis: Obvious seam lines can be seen among the green cabinets in the case and show as horizontal
lines. It is extremely unreasonable. Generally there should be no such condition before cabinet calibration.

Therefore, there is something wrong with the pictures shot by camera.

Conclusion: It is suggested to decrease saturation and recalibrate.

Case 3: Serious effect of module
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Case3 (a) Green in primary color mode

Case 3 (b) Green in pseudo color mode

Fig. 4-48 Case 3

Analysis: Green module effect in this case is very sever. In this situation, though the cabinet calibration
can greatly improve the uniformity of cabinets, it is difficult to avoid a small brightness difference among

the cabinets after splicing on the site since the brightness varies obviously.

Conclusion: It is suggested to calibrate on site to ensure to achieve the optimal effect. Cabinet

calibration is able to improve a lot but unable to solve the problem completely.

Case: 4 : There are several cabinets with quite optimal uniformity
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Case4 (a) Green in primary color mode

Case4 (b) Green in pseudo color mode

Fig. 4-49 Case 4

Analysis: The measured data of green is quite normal before calibration in this case. But the uniformity of

cabinet3-5 is much better than other cabinets, which is quite abnormal.

Conclusion: Cabinet3-5 need recalibration.

Case5: Abnormal dark lines on cabinet edges
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Caseb5 (a) Red in primary color mode

Case5 (b) Red in graying mode

Fig. 4-50 Case 5

Analysis: The simulation diagram in the case show that obvious dark lines can be found among cabinets
before calibration of red. View the photos and find that the last line of red lights of the cabinet is darker.

View the cabinet and find that the last line of red lights of the cabinet are tilted.

Conclusion: It is suggested to calibrate the lights in the last row after making them in the right location.
Although the cabinet calibration can improve this situation in the calibration direction, it will still have dark

line problem when viewing it in another direction after calibration.

5 Calibration of Newly-installed Modules

Calibrate the newly-installed modules which have replaced old or broken modules in order to keep
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uniform visually with the surrounding modules.

5.1 Preparations

5.1.1 Configuration of information database

The calibration information base is different from the calibration coefficient database. Information base not
only records the calibration coefficients of all the cabinets of the display screen, but also manages all the
parameters related to calibration. In this way, the users can record all the calibration information of each
display screen, and the brightness and chromaticity standards, time of calibration, uniformity and dead

point information of each cabinet before and after the calibration, etc.

Meanwhile, the software automatically control the database size in the information base. When the
calibration coefficient of the cabinet exceeds 1.8 G, the software will automatically compress the data or
create a new database and the user only needs to save the operation after cabinet calibration is

completed.

It is suggested that clients manage the calibration information base by taking the display screen as a unit.

Therefore, firstly create an information base for this display screen while calibrating.
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Freparation &

Nova Calibration for Cabinet

Databaze

Important notes:
Cabinet Control
Each bateh of cabinets requires a corresponding information file (database), the
file will record the correction factor of each cabinet in the batch, pleasze keep
it properly.

Calibration Made
) Cabinet Calibration @ Hew Module

Measurement Tool ¥

Calibration ¥

Secreen Farameters (optional)

Tools b3
Cabinets: B4

Common Color
Gamut Tool Screen -
Description:

Data Analysis

| SroERER Screen Information File

Database Division Hew Load ‘ | Save Az |
Cabinet To Screen Directory;
Authorization Lecky Baclap databasze fhy bacleup?

Images saving address

_— ‘ Browse

I:‘Save a1l cabinets’ images (Heed large space)

Language (851 ¥

Back | Hext
]

Camera:Disconnected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00

Fig. 5-1 Main interface of calibration software

Screen parameters: Parameter information herein is specific to big screen of the current cabinet
and can be adjusted. As users manage the calibration information base taking a display screen as
the unit, objectively recording the full screen parameters will help future management of information

base.

Screen information file: A corresponding information file (calibration project) need to be created for
each display screen, which will record the information of the display screen, the calibration

coefficients of each cabinet, and the relevant calibration parameters.
New : Create new project files of cabinet calibration and the database is the database of the module;

Load: Load project files of the cabinet in which the module locates. Database in this file includes the

database of the cabinet in which the module locate;
Save as: Modify name and path of the project files.

Backup database: The software defaults to check this option. Enabling backup data can effectively
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prevent database file being damaged due to abnormal close of software or sudden blackout of

computer.

Image saving address: Select a location to save cabinet images during calibration. If "Save all
cabinets’ images" is checked, all cabinet images will be saved. Otherwise, only images of the current

calibrated cabinet are saved.

5.1.2 Cabinet control

Preparation %

Online
Databaze
HowalCT IF: | 172. 16 . 1 . 149 Port: oS0 Conmect DIisconnect
Cabinet Control
Measurement Tool ¥ ICT Load Area: Cols: 128 Rows: 6

. . Receivwing card parameter files
Calibration ¥

Sending Ethernet EReceiving . .
Tools -3 ] port P File Modi £y
Common Color
Gamut Tool
Data Analysis
Aind Processin hoquire recelving Send file tao
g : L Clear
| card parameter file recelving card
Database Diwision
D Manually set the module position
Cabinet To Sereen
Authorizatioen locky 4 o
daxiliary ‘
T =,
%;a3§§ be captured: Start position: (0,0); Display size: %
| Back | | Hext

|
Camera:Disconnected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00

Fig. 5-2 Cabinet configuration

Online: Input IP of the computer operated in LCT client and port number and click “connect”. After
the interface prompt the connection is successful, start online calibration. At this time, control system

automatically enters into calibration mode. We can see Gamma value of the LED screen is set as 1.

hoquire recelving
card parameter file

Acquire receiving card parameter file: Click to acquire receiving card

parameter file of current batch. Single receiving card parameter could be modified. Set a name easy

to recognize for the file. Select the file in the dropdown list and then send it to receiving card.
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In general, click “Save configuration file” button during calibration process to save the configuration file to
local of calibration software side after LCT configure the first cabinet of this batch successfully. After one
cabinet is calibrated, switch to next one. Select send configuration file directly to turn on the cabinet. It

ensures that the subsequent cabinets can use the same receiving card parameters of the first cabinet.
3) Module location
It is necessary to locate the new module so as to calibrate new module precisely.

a) Manual setting

If the operator know about the location of the coordinates of new module, use manual setting to set. Set

coordinates and module size quickly and click “Next” to connect camera.

Preparation P

Online
Databasze
HowalCT TP | 1T2. 16 . 1 . 149 | Fort: S0os0 Conmect DIi=zconnect
Cabinet Control
Measurement Tool ¥ ICT Load Area: Cols: 128 Rows: 6

. . Receiving card parameter files
Calibration ¥

Sending Ethernet Receiving . .
I Tools 3 card port card EilE iz s
Common Color
| Gamat Tool
| Data Analysis
And Processin hoquire recelving Send file to
€ : L Clear
card parameter file recelving card

Database Division

|
| Mannally set the module position
Cabinet To Secreen

Authorization Locly Startp...  y 0 y: 0

—

= —— . L Cabinet Control
%;?3;; be captured: Start pozition: (0,0); Display size: Tnstrnctions

Language (13=) ¥ Module . .. 16

e

¥ |16

Ak

| Back | | Hext

|
Camera:Disconnected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00

Fig. 5-3 Manually set the location of new module

b) Auxiliary identification

Axiliary

If unable to locate the location of module, click !

and the following steps shown as
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the figure below.

NovaPro doesn’t support auxiliary identification.

Online

Databaze

Howal OT IF: 172 . 16 . 1 . 149 | Port: a0a0n PCON}!&H# ‘Iliscon.nect ‘

Cabinet Control

M LCT Load Area: Cols: 128 Rows: L
|E Receiwing card parameter files

Sending Ethernet Receiving
card port card

File Modi £y

Comman Color
Gamut Tool

Data Analysis
And Frocessing

hoquire recelving Send file tao
: L Clear
card parameter file receiving card

Manually set the module position

Start p. .. ¥ |0 = ¥. [0 5
h—.—
Module ... D= g]

Cabinet Control
Instructions

e | [we

Camera:Disconnected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00

Database Diwision

Cabinet To Sereen

Area to be captured: Start position: (0,0); Display =size:
(3z,32)

Fig. 5-4 Auxiliary identification

a) Set module size and click “Next’. The screen is divided into many partitions with number.

(Software defaults to divide according to 4x4).

-
MaoduleSize Information g

Module Size: |15 E”}{PE' E"
B S |

Fig. 5-5 Module size

b) Confirm the number of new module and click “OK”.
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Select Region X ‘

The area No. in the location of the
new module:

[ Show Number

T e L L L] —
N e L o — O
L4

Fig. 5-6 Confirming new module number

5.2 Camera

Adjust the saturation of camera to “Normal” and imaging size to “Appropriate”.
Automatic adjustment and manual adjustment could be selected during the process.

Please refer to 10.4 Operating skills of camera.
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3

Cabinet Faras

Camera Operation
Calibration Faras

DigitalCamera @ Caliri= Conmect | Dlisconmect
Meazurement Tool &
C1200
Camara
Saturation Adjustment
Colorimeter The recommended interwa: saturation[B0-30], LED area[S0-150].If saturation iz normal but
area 15 low, please adjust the camera micro coke made the image blur on the camera windew
and analysis again.
Barcode zun
Correct target ¥ @ Automatic Mode () Marmal Made Image Freview huto A1l ‘
Calibration % Color Brightness (%) Exposure hnalyze Saturation hrea Check
- R | 3 [~ utenatic HiA HiA J
Tools - 6 | 20 | 3 [~ utenatic /A WA J
B e MEEN T Wik HiA 2
huthorization locky
Languaze (B=) 2
F3L (zhCH)
Englizhien)
FrE 0 (ke-FR)
| Back | | Hext

¥

Camera:Connected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00

Fig. 5-7 Camera configuration

5.3 Module calibration

Calibration modes include Manual and Automatic. Automatic calibration allows customization. Please

refer to 4.1.4 Calibration for calibration mode and operating skills.

Note: Save to database has two cases:

1)

2)

Module database is created in 5.1.1 Configuration of information database. So the database saved

here is the database of latest calibrated module.

5.1.1 Configuration of information database has loaded the database of the cabinet in which the
module locates. So input the ID of the cabinet in which the module locates during input of cabinet ID.
Saved database is the cabinet database including the calibration coefficient of newly calibrated

module.

www.novastar.tech 75



NovaCLB-Cabinet User Manual

Preparation & Calibration Methods

- % Initialization

) Marmal @ Automatic Customize
Databaze

r | iR
Cabinet Control 00 hnalyze Red Led P,
Calibration Frocess =

Meazwrement Tool ¥ ) Red ) Green ) Blue @ Red Green Blue O il'lzl}'ze Green IS0
] s
Galibrationamg Enable Gap Calibration Start
B hnalyze Blue =%
O Lea s
Il Module Calibration Uplaod Coeffients

Tools A - | ¢ ) Create Coefs
Uplacd Coefs Save To Flash

Commen Color
Gamut Tool

Data Analysis Sawve To Databasze Image Test

And Froceszing

£} Upload Coefs

| 0% Save To Flash
Database Divizion

Cabinet To Seresn €} Save To Database

Authorization locky Th izl H i
e seri 2. 0

cabinet (module) where
the module iz located:

Lanzuaze (B ¥

| Back | | Hext

|
Camera:Disconnected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00

Fig. 5-8 Module calibration

6 Uploading Coefficients (factory use)

The function is designed for cabinet calibration. After the calibration of all cabinets is completed, connect
cabinet to full screen according to ID of receiving card via NovalLCT (above V4.4.1) and upload it to

hardware. Operating steps are shown in the figure below:
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Single-Screen Mode | Combined-Sc 4 | L | Orline Calibration | Offine Calbration | Manage Coetficients

Current Operation
Comrmunication Port Select Operation
[comaa -

] ;
current Sereen 1LUpload coefficients

2.8ave calibration coefficients to database

@ Screen? . .
3.5et coefficients for a new receiving card

4.Set coefficients for a new module

S.Adjust coeficients (Color is uniform on Screemny

G.Erase orreload calibration coefficients

7.Reset calibration coefficients

8.Upload Coefficientsifactory use)\

Pasition for Turning on Screen

@ Primary Display
) Extended Display

Enable/Disahle Calibration

IDlsabIe calibration

Single-Screen Mode | Combined-Sc * | * | [ Online Calibration | Offiine Calibration | Manage Coefficients |
n Select coefiicient region to be operated
Communication Port {
[comas -

Screen:1 Starting coordinate X=0, Y=0 Size 512WX256H

Current Sc
= Zooming ...
@ Screent
ID:1 ID:2 ID:3 1D:4
(1.1 (12) (13) (1.4)
O
1.0
ID:5 ID:6 ID:7 ID:8
2.1 22) 23) 24)

Position for Turning on Screen

@ Primary Display

Cahinet D
Extended Display Location: [7] Folder
EnablefDisable Calibration Operate
) FastUpl... @ Stable U...

[Disable calibration =

ST

—donom—

Fig. 6-1 Uploading coefficients (factory use)

Then click to read ID of receiving card. The ID may be empty because lower version of
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NovaLCT haven’t number the receiving card. Try to double click the cabinet on topological graph. ID
information including starting coordinates, partition size and ID of receiving card can be modified on the

following interface.

Receiving card ID infarmation

Tips:Location is relative to the location ofthe cabinet

Calumn Mumber.. |7 o
Row Mumberof .. |7 o
Width 128 &
Height 128 :

D ofreceiving c... &

ot

Fig. 6-2 ID information of receiving card

fr————————

Click ——— II

check “Folder” to import all cabinet at one time.

to load cabinet database. If multiple databases are saved by taking cabinet as a unit,

CIick|\* to upload all the cabinet databases.

» Quick upload: calibration coefficients will be uploaded to hardware in a short period of time.

» Stable upload: The upload speed is slower than quick upload. But it is more stable during uploading

data.

Click [—J . The window below will pop u. Check whether the effect of current display is normal.

. ‘fes - . .
Click and the current coefficients will be saved to receiving card.
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L R————————————— e

@ Flease check whether the display effect is Ok Select Wes'to cantinue to save. Otherwise the aperation will be terminated.

] [

7 Cabinet Database Division

The function of Database Dividing Software is to divide cabinet database into cabinet database of single
board or module database according to specific resolution. (Module database format is same to cabinet

database and only the resolution is different).

7.1 Operating procedure

Load cabinet | Select the resolution | Select the number ‘ Set the row ‘ Creat division
database <j»| of cabinet that to be of cabinet that to 1 number and topolagical
| divided | be divided ‘ column number graph
Over
S senermea | e e pame |
v database ¥l of database
Madify Set saving
resolution of | address of target Star divide
each cabinet cabinet database
Generate
A Set the name
i multiple  {e—]
databases of folder

Fig. 7-1 Operating procedure of cabinet database division

www.novastar.tech 79



7.2 Procedure demonstration

NovaCLB-Cabinet User Manual

Preparation %

Databaze

Important notes:
Cabinet Contral

it properly.
Calibration Made

Measurement Tool ¥

Nova Calibration for Cabinet

Each batech of cabinets requires a correspending information file (databaze), the
file will record the correction factor of each cabinet in the batch, please keep

Calibration 4 () Cabinet Calibration @ Hew Module
Sereen Farametersz (optional)
Module Calibration
Cabinets: B4
R & Screen -
Description:
Common Color
Gamut Tool Screen Information File
Data Analysis
hnd Processing ‘ Hew ‘ Load ‘ | Save Az |
Database Division Directory:

Backup databaze Why bacleup?

Cabinet To Screen

Images saving address
Authorization locky

Language (55 ¥

I:‘Save all eabinets’ images (Meed large space)

Browse

Back Hext

Camera:Disconnected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00

Original cabinet database

Import path:

irtse

Division information
7] Antonumber

Cabinet
rezolution:

Total quantity of cabinets of the res. ..

Cabinet
Tumber

Cabinet

division: 0 o Row [0 | el

Creat diwis. ..

Target cabinet database

Saving
address:

Select

Databaze type:
(@ Single database
Hame of
databaze:
Multiple databases

Hame of
folder:

Start Caneel Topologieal
oraph scaling

Transformation progress display

Language (Lang) (L1

Tip:Double-click to automatically mumber.

[ ] »

Hame of
database

Hame of Line

Transformation
i Row
cabinet numb er

Rieniberr status
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Fig. 7-2 Open cabinet database division

Language (Lang) (L)

Original cabinet database

Inport path: Select Folder

Diwizion information
Autonumber Tip:Deuble—click to antomatically number.

Cabinet
resolution:

Total quantity of cabinets of the res. .

Cabinet
runber :

Cabinet
divizion:

Creat divis. ..

Fig. 7-3 Loading original cabinet database

Language Lang) (L)

Qriginal cahinet datahase

Import path: £ E i E-hsr a4 E gt | Salect Folder Total cabinets: G4 Calibrated cabinets: 10
D|\r|5|0.n |nf0rrfqg_t_|_0_n.---" i T Autonumber Tip:Double-click to autormatically nurnber,
Cabinet — .
resoidtion: |% 125 '|
C ] ] Cabinat : | ©3kinet ¢ | Cabinet @ Cabinet
ATotal guantity of cabinets of the resolution:... 1Line 1R6w 2Line, 1Row | 3Line, 1 Row | 4Line, 1 Row
[ rombe E | e @t G | gias | @b
| - - 1 . 1 ' l
( gzm‘;:dm | (R 0230 o s Rew 0 23 |Row: (023
= [y = 4 2 P : T AHTEL T ANTTET + T HTEL
Fiow col S| abinel i\ 2ine,2Raw | 3Line, 2Row | 4Line,2Raw
| Creatdiisi. | |Lines @31y HP T 8
e RDW'I (3263) (64,95) (96,1273
(24 4'?,) Row Row s Row
VABOEIE faeitaze— e T e e B
Saving | Select 1Line 3R6w 2Line,3Row | 3Line, 3Row | 4Line, 3R 0w
address: e - (0,313 Lire s Lire: Lire:
. Réw-' (32,63 (64,45) {96,127}
Datahase type: (43 ?'1) Rowy Rowy : Rowy
@ Single datahase Cabir;et . uéﬁ‘ﬁﬁ“:— s 5
Mame of Al 4R6w 2Lin_e,4R0w 3Lin_e,4ROW 4Lin_e,4R0w
database: Line:'-;D,31) Lire: Lirg: Lipe:s
] E (32 63) (64,45) (96,1273
Multiple databases (72,85) Row : Rowy = Row s
: frdrle L) (79 4Ry frdrle L)
Mame offol...
|
Start Cancel Topological P | )
graph scaling |J
Transformation progress display
Ny Mame of B Line Marme of Transformation
cahinet numkber database status
. — ——

Fig. 7-4 Inputting division information

Cabinet resolution: Screen cabinets to convert by solution. As shown in the preceding figure, select the

cabinets with resolution 96*96 (96 rows * 96 columns).
Select cabinet number: Select cabinet No. to be converted.
Generate divided cabinet topology: Divide a cabinet into multiple equal parts based on the cabinet No.

Modify resolution or No.: Select a cabinet from the topology and right-click to change its resolution or
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No.

Automatic numbering: Select this option and double-click a cabinet to automatically number it.

Language (Lang) (L)

Otiginal cahinet datahase

Importpath: B EvarE - s 3OS iE I 8 | Select Folder Total cahinets: 64 Calibrated cabinets: 10
D"gz'gi:;r:mrmation | Autonumber Tip:Double-click to automatically number.
. YE*128 -
resolution: _ _ Caninet » | Cabinet = | Cabinet : | Cabinet :
Total quantity of cabinets ofthe resolution:.. 1Line1R0.w ZLine,1Row | 3Line,1Row | 4Line,1 Row
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| graph scaling
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FIOAISET cahinet IR number datahase status

Fig. 7-5 Setting conversion information
Select: Select a location to save converted database.
Single database: Divide generated data based on No. and save it into a database.
Database name: Set the name of the database generated after division.

Multiple databases: Divide generated data based on No. and save it into different databases. These

databases are saved in a folder.
Folder name: Set folder name and save cabinet databases.
Start to convert: Start to divide database.

Operation information list: Display conversion state in real time.
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When uploading cabinet database, upload one cabinet each time. For a screen that is composed of many

can be completed once.

cabinets, it takes a lot of time to upload databases of all cabinets. Now, use the cabinet-to-screen tool

The specific operation is as follows

1)

Import cabinet database

Cabinet Databazes

Screen Setting

NovaCLB-CabinetToScreen to change cabinet database into a screen database, and database uploading

Cabinet Rows m

Cabinet Columns m

language { 185 )

kit

[ BEE

Target Databaze —

Setted i

- Converted

Zoom

4

b o100

- Convert Failed
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Cabinet Databazes

language { 185 )

| D:h\Documentsh3. 29T3. mdb

Screen Setting

Cabinet Rows m

0 Defanlt

Target Database

Cabinet Columnz m

I sk

Setted

- Converted

Zoom 4 m

bo1.00

- Convert Failed

Fig. 8-1 Import cabinet database

2) Configuration cabinet topological graph
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Cabinet Databazes

languaze (1B

B WEE W E - A 37 B IE WETBRE \20140526-1. mdb

Sereen Setting

Cabinet Bows |3

E" Cabinet Colunnz |3

[0 Default

Target Database

Setted

N E1ank [ e B cocoert Failed

3) Setting cabinet

ID

Fig. 8-2 Configuration of cabinet topological graph

Double click a cabinet on the topology and enter its ID (for viewing onsite). Cabinet ID should be manually

entered.

To set a position of the screen black, double-click this position. Check “set black”, and enter the pixel row

and column number.
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language (&8 )

I refault

Tetted N Eank
Target Datahase

[ [—

I Coovert Failed

Swom Sofieg
Cabinet Fows 3 [5] Cabinet ColumnsS 4] Zoom 4
1
256, 128)

b1

Cabinet Databases

Fig. 8-3 Setting cabinet ID

D ‘Documen

Sereen Setting
Cabinet Fows 3 [2] Cobinet ColumsS |5 Zoom ¢ =
1
1
(256, 128)

I et

Target Databaze

(256, 128)

5

(256, 128)

Cbinet 0 | | []Set Hluk
Blank Colunns 258
Blank Rows 126

— -

Setted N B1ark

[ e I Convert Failed

language ( &5 )

bo1.00
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language { §5

Cabinet Databases

Sereen Setting

Cabinat Fows 3 [5  Cabinet Colunmss 5]

1 2 3 1

1 2 3 4 5

| (256, 128) (256, 128]

(256, 128) (256, 128) (258, 128

[ T 8
2
| (256, 128) (256, 128) (258, 128)
|
| a 10 11 1z
b o3
(256, 128 (256, 128) (256, 128) (258, 128)

[ pefautt Setted N 51an B o ed B cocvert Failed

Target Datsbaze

Fig. 8-5 Configuration completed

4) Create target database, namely full screen database.

language ( IS8 }

Cabinet Databazes

Sereen Setting

Cabinet Toms Cainet Colmne S 2]

2 3 4

\,

,128) | (258, 128)

l
B T 8
z
| (258, 128) (256, 128) (256, 128)
10 11
(258, 128) (258, 128)

(256, 128) (256, 128) (256, 126)

| Ll 12

(258, 128)

(258, 123)

[ pefault Setted N E1ank I converted I Covvert Failed

Target Database

| D: \Tocument s\Division database. db Q
' gt

Fig. 8-6 Create target database

5) Click “Convert” to convert the cabinet database into a full-screen database.
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Cabinet Datsbaszes

I: \Documen

language { &5 )

Sereen Setting

Cabimet Rows 1[5

Cabinet Colums[S 2]

4

(256, 128)

9
(256, 128)

0 nefantt

Target Database

Setted

4

5
(256, 128)

(256, 128)

(256, 128]

N FLank [ e B coovert Failed

D:4DocumentsiDivizion database. db

Cabinet Databazes

Fig. 8-7 Converting process

language ( S

Sersen Setting

Cabinet Rows

Setted

[ pegant

Target Database

N Elenk I et ed I convert Failed

I:h\DocumentziDivision datsbase. db
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Fig. 8-8 Converting completed
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9 Authorization

NovaCLB-Cabinet adopts the management methods of dongle and authorized file binding authorization;

and every dongle corresponds to one authorized file, which is combined with the file authorization.

When the software is operated, the following window will appear; click OK to open the software, where the

software is not authorized and it cannot be used normally.

Warning IE‘

0 Can not find the authorized dog!

Insert dongle to the USB port of the computer. Click “Authorize lock management” on the software. Then

click *' to import the authorized file (in the disk) corresponding to the dongle.Multiple

authorized file can be imported, thus, the software (after being copied to other computers) can be used by

inserting the dongle.
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Preparation %

Authorization documents list:
Dlatabaze

Rum duthor ID Camera I o
Cabinet Control g5 ‘ ‘
2 1062903402 234024001649 -
flegsumensnteloglss 3 1198524237 024021004379 ‘ ‘
4 1358808311 0oB04291 *
Calibration P -
5 1801157509 00B04293 3
Modile Calibration =] 1854827156 00B04545
T 1T4B5T3220 344055000937
Tools A g 1766325753 023022004469
9 1857303001 1780901618 |4
Commen Color
Garnt Tool 10 19152034086 0161603114
Data Analysis 11 2093554491 00B0Z2935 -

And Froceszing

Database Divizion

Cabinet To Seresn

| Authorization locls:

duthoriration
lock management

| Language (551 ¥

| ¥

Camera:Disconnected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00

Fig. 9-1 Authorization management

10 Precautions

10.1 Precautions for database and batch management

The cabinet calibration software takes one batch of screens as a management unit. For each batch of the
screens, a new database shall be created to manage the calibration parameters and calibration

coefficients of these screens, which shall be properly managed by the manufacturer:

1) The cabinets to be calibrated and managed by the same database shall go through an aging process
before they are calibrated. The time for aging must be almost approximately the same. Take a new
screen for instance: the recommended time for aging before the calibration is 48h, and the aging time

difference among different cabinets shall be no longer than 24h.

2) If there are cabinets from different batches, different databases must be separately created for the

cabinets.
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Even in the same batch of cabinets, if there are cabinets of different sizes (for example, of different
resolution), they must be calibrated as cabinets of another batch, and separate database should be

created for them.

It shall be guaranteed that when calibrating the same batch of cabinets, the position of the cabinet to
be calibrated and the camera, focus length and configuration shall remain unchanged. In case the
improper operation result in the damage of the calibration site, a new database shall be created to
calibrate the remaining cabinets which are seemed as another batch (At the same time, it shall be

guaranteed that brightness and chromaticity standard for both calibrations shall remain unchanged).

10.2 Precautions for calibration process

Please strictly follow the calibration process of cabinet calibration software to calibrate cabinets one by

one.

10.3 Precautions for calibration results detection

We can’t visually observe the splicing results of LED display after the cabinet calibration. The untimely

discovery of software error or improper operation may lead to unsatisfactory site splicing results. In this

case, cabinet splicing simulation software (using the functional module "Simulate and Adjust coefficients"

of" Data Analysis And Processing"” tool) is needed for conducting simulation testing on calibrated cabinet,

precautions are as follows:

1)

2)

3)

After calibrating the 9, 19™ and 29" cabinets, please use the functional module "Simulate and
Adjust coefficients" of" Data Analysis And Processing" tool to observe the calibration data, and if the
data seems to be normal, you may go on with the calibration, and monitor the observed calibration
result after the simulation of every 15~30 cabinets. If abnormal condition occurs, please timely adjust

or contact NovaStar for troubleshooting.

Be sure to pick the cabinet in need of re-calibration hinted by calibration software and calibrate again.
After the 20th cabinet calibration is completed, it is suggested to pick and calibrate cabinets need to
be calibrated again, and subsequent cabinets should be calibrated from time to time. You can also

pick and calibrate cabinets need to be calibrated again after all cabinets are calibrated.

For the display screen whose cabinets can't be all spliced to check the calibration results, we suggest
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you to splice 3x3 cabinets to see the splicing results after the cabinet calibration.

10.4 Operating skills of camera

1) Preparations

A.

Connect camera to computer through USB cable and keep the camera in ON status. Click
“Connect camera” and prompt “Connection succeeded.” Then control the camera via software

automatically.

as M (manual) and switch focusing to M (manual). Turn off

if the lens has the function of anti-shaking (Sigma is OS).

Switching between eyepiece and LCD screen viewfinder: Enable “Live View Shooting” in the

menu and press , to switch between eyepiece and LCD screen viewfinder

2) Camerafocusing

When calibrating cabinet, place the camera lens towards the cabinet to be calibrated and adjust the focal

length to include the cabinet into the field of the camera.

The number of pixels of cabinet is generally less than the pixels that can be collected by the camera each

time (The digital camera collects less than or equal to 224x150 pixels each time and the Caliris camera,

480x330 pixels.) Therefore, adjust the focal length to let the cabinet locate in the center of the camera

imaging and let the cabinet take up half of the width and length of the imaging, i.e., reserve 1/5 of the total

length and width on the four sides.
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(a) Standard imaging

(b) Imaging is too small (c) Imaging is too large
Fig. 10-1 imaging size of a subarea

Adjust imaging to a proper size. Then adjust focusing to set pixel size of module to above 50. After

adjustment is completed, analyze camera parameters. Keep adjusting until the imaging size is normal.

F
Cabinet Faras
Camera Operation
Calibration Paras
DigitalCamera Caliris Commect ‘ Disconnect
Measurement Tool £
C1200
Camera
Saturation Adjustment
Colorimeter The recommended interwa: saturation[B0-90], LED arealS0-150]. If zaturation iz normal but
area 15 low, please adjust the camera micro coke made the image blur on the camera windew
and analysis again.
Barcode zun
Correct target 3 @ futomatic Mode Manual Mode Image Freview ‘ Auto ALl ‘
Calibration ¥ Color Brightness (%) Exposure hnalyre Saturation hraa Check
: | soo x| sutemstic | wermal (e Fit (118) y
Tools % 5 | 20 | 300 |7|[ Autematic | Wormaliva) Fit (137) J
B[ x| so0 7| mutonatic | Wermal ) Fit(123) J
huthorization locky
Langnagze (iBE) 2
37 (zh-CH)
Englizh(en)
T3 (ko-ER)
| Back | | Hext
¥

Camera:Connected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00

Fig. 10-2 Proper imaging size

When enabling LCD Screen viewfinder, press m to zoom in the image 5 times
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or 10 times of the original size

3) Saturation adjustment

Click "Analyze." The software automatically calculates the saturation. Adjust the aperture size, time of
exposure and calibration brightness value to enable the saturation to be normal. The saturation value
ranging from 60 to 100 is normal, and the area value ranging from 50 to 150 is fit. The adjustment
principle is as follows: the adjustment must be conducted in the following order: aperture size > time of
exposure > calibration brightness value. Generally, the aperture value is inversely proportional to the
saturation, and the time of exposure and brightness are directly proportional to the saturation. After the

red (R) saturation, green (G) saturation and blue (B) saturation are normal, click "Apply".

@ If imaging size is “Too small’, properly defocus. If it is still unreasonable after

defocusing, try to adjust by moving camera.

10.5 Precautions for use of camera

During image capture, please check whether the camera is in "Full PC” if the camera has no action for a

long time. If it is so, the camera need to be reset, and calibration can be conducted after reconnection.

10.6 Precautions for saving database

When the software is saving the database (calibration coefficient), please do not close the software,
otherwise it may result in abnormality of the software. Abnormal information prompt will show abnormality

of database operation.

11 Troubleshooting

Problem Troubleshooting

Software alert: Point Change Identification Direction on the Calibration Paras page.

positioning errors Increase Allowed Dead LEDs Ratio on the Calibration Paras page.

Screen blurred after See Calibration > Measuring image. Normally, one LED lamp is framed by one square.
calibration Change Identification Direction and recalibrate the screen.

Software alert: Color Check whether the screen is too dark, or the color on the screen when using camera to take
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error of image data pictures is wrong.

Software alert: Camera Check the connection wire between camera and control computer.

not connected Check the camera's remaining battery capacity.

Software alert: Check whether the cabinet resolution is too large. 7D supports 192*144.

Unexpected error Try to restart the calibration software, camera and computer.

Software alert: The If the cabinet is seriously modularized, the calibration software may judge the not inclined
cabinet is inclined cabinet as inclined. After you confirm that the cabinet is not inclined, choose to force the
(Actually it is not). calibration to continue.

Cabinet calibration requires that the cabinets before calibrated has consistent uniformity

The screen composed of | within a certain angle ranges. Some in-line cabinets have process problems in the angle.

some calibrated in-line Therefore, the screen which is composed of those calibrated in-line cabinets has great
cabinets has great uniformity difference at different angles. Cabinet calibration cannot fix the angle process
uniformity difference. problem. It is recommended that you use NovasStar full screen calibration software to

calibrate the screen which is composed of those in-line cabinets.
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