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NovaCLB -Cabinet Cali bration System

Preface

Overview

NovaCLB -Cabinet is a cabinet calibration software. This 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

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

Reader

This document is intended for the following personnel :

Technical support engineers

On -site operators

www.novastar.tech PAGE i



NovaCLB -Cabinet Cali bration System

Contents

[l (<] = o< TR ii
1 Preparation Before CaliDration  ..........oooiiiioiiiie s et et srr e e e e e 1
1.7 LAYING OUE DAIKIOOIM  ...eeiiiiiiieiteet ettt sttt b bt e b e et e e et e bt eb e et e e bt e e b e e nnneenneenne e 1
1.2 Determing Prewarming PIAN ...ttt 2
1.3 Selecting Calibration POSILION  ...oiiiiiiiie ettt st sttt e sbeesbeesbeseeesneeeneeens 3
1.4 Marking CabiNet POSITION  ...cveiiiiee et e et e et e e se e st e st e e s e e e sneeesnte e e sreesnaeesnneeenneeeenres 3
O[] g= 10 T0 ] o)l T £ A O=1 o111 1] AN 4
2 I oY= T O I o (=T o - =4[ o TR 4
BV N[0V 101 M S R O U] a1 A @ o 1=T - io o KPS 7
2.2.1 Calibration PreparatiOn  .......ccceeeiiiiiii s ee e e e st e e e se e e s st e e e e aaee e e s sntae e e s anteesannneeeennnees 7

2.2.2 Configuration of Measuring INSIFUMENTS ..ot 10

2.2.3 CaliDration TAIGEL ...ooeiiiiiiieiieit ettt b et e b e s b e se et se ettt e e b e e b e e nneenees 15

2.2.4 Calibration Of FirSt CabiNe  ....uuuueieececeeeee e s s s s s s s st b bbb b bbb bbee s ssrsssennnns 19

3 Calibration of Subsequent CabiNetS ... et e et r e e e e ar e e e s e rnee aeeann 22
4 |dentification of SIMUIALION DIAGIAM ..o e e et e e e st e e b e e e e sebe e e e eeeeas 24
4.7 Use Of SIMUIALION FUNCHION  .eeeeeeeeeeeeeeeeeeeeee ettt ettt e e e e e e e e e e e e e e e e e e e e e e e e e aeeees 24
4.2 Cases of Identifying SIimulation DIagrams  ......cccceeiiie e et e s re s st ae e e s e e e srae e snneeans 26
4.2.1 Case 1: Good Effect, No Problems with Al C  abinets ..., 27

4.2.2 Case 2: Good Effect, No Problems with All Cabinets ..., 28

4.2.3 Case 3: Serious Modularity EffECt  ....oooi i 29

4.2.4 Case 4. Different Views of Cabinets Seen from Dif  ferent Angles .......ccccoeeiviiiiiiiiiccieeees 30

4.2.5 Case 5: Abnormal Dark Lines at Edge of Cabinet ... 31

4.2.6 Case 6: Individual C abinet with Ideal Uniformation ..........ooooviiiiiiii 32

LR I (18] o1 [=25] g oo ] 11T R P PP PRPP PR 33

www.novastar.tech PAGE B
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1 Preparation Before Calibration

1.1 Laying out Darkroom

1. The calibration darkroom must be sealed to avoid interfere nce by external light. It must
be also covered with low -reflect ion black materials around it to reduce reflected light.

2. Darkroom width: 3 m (suggested); length: calibration distance of camer a, which
depends on the pixel pitch :

Pixel pitch x 800 < Calibration distance < Pixel pitch x 3000
However, the recommended best calibration distance for product ion line isbelow :
Calib ration distance = Pixel pitch x 1500

To guarantee measuring  accuracy of colorimeter, the colorimeter is expected to
measure a larger LED area, and the measuring distance depends on LE D cabinet
width (or height) and field angle é&:

Measuring distance = 0.4 x Cabinet height/tan é

With consideration of space reserved for the computer, camera and personnel
activities, the maximum distance of darkroom shall be added by 2 o3 m;

Figure 1-1 Recommend calibration distance

Pixel Pitch | Camerao . Cabinet Best Measuring Distance
. Best Distance (m) ) ,
(rimy) Distance (M) Height (m) of Colorimeter (m)
16 13~48 24 0.4 9
10 8~30 15 0.6 14
4.8~18 9
0.8 18
2.4~9 5
2.5 2.0~6 5 ] 23
1.4 2.0~¢ 5 1.2 27

3.  When the calibration distance is greater than 20 m, please draw a mark on the ground
to facilitate calibration distance positioning.
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NovaCLB -Cabinet Cali bration System

4. Install hygrometer to track temperature and humidity changes. The calibration
darkroom must be equipped with air conditioners, w hich must be turned on ha If an
hour before each calibration to adjust the temperature and humidity to the specified
values. When calibrating cabinets of the same batch, ensure the temperature
fluctuation must be within 2€C.

5. Perform fully aging on a Il cabinets before calibration. C  alibrating cabinets with different
aging time is not recommended.

6. The position sof cabinet and calibration instrument smust be fixed during calibration.
The cabinet must be placed on a pedestal to prevent it from being affected by the
light reflected from the ground.

Adopt proper cabinet  carrying process to avoid wasting time in cabinet replac ing.

8. Use high performance com puter to improve calibration efficiency.

Note :

For fine-pitch displays with different specifications, the recommended camera distance is 5
m. To be compatible with cabinets of most specifications, the ideal darkroom length is about
20 m.

1.2 Determing Prewarmi ng
Plan

Choose different prewarming time based on heat dissipation capacity of cabinets.

No prewarming mode: There is no need to consider changes of brightness and
chroma uniformity brought by the temperature changes during cabinet

prewarming. The cabinet calibration will be carried out immediately after the
cabinet is lighted up. The calibration efficiency of this method is higher , and the
calibration time of each cabinet is within 2 minutes.

Prewarming mode: Pre-warm the cabinet in a certain brightness fo r a specified
period of time, and calibrate it after its temperature tends to be stable. 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 prewarming chamber

to pre -warm the cabinets in  advance in order to improve calibration efficiency.
Notice:
The pre -prewarming time of each cabinet must be the same, as different pre -warming time

will result in brightness and chroma  discrepancies among cabinets , which seriously affects the
brightness and chroma consistency of the cabinets after calibration.
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1.3 Selecting Calibration
Position

During measuring, the camera must be placed right ahead of the cabinet and must
be perpendicular to the surface of the cabinet.

Figure 1-2 The pedestal hei ght is slightly higher than the camera tripod height (There is no
elevation on si te. Thisgenerally used for indoor screen) .

Cabinet

=
]
(e}
o
Pedestal

Figure 1-3 Tilt the cabinet to simulate the on  -site elevation (There is an elevation on site. This is
generally used for outdoor screen)

Notice:

Do not change the pedestal position , camera position and calibration parameters during
calibration after they are set .

1.4 Marking Cabinet Position

Mark the position of the first cabinet . You can draw marks or use the black tape to
mark the place of the first cabinet. The subsequent cabinets must be placed at the
same position, including the placing angle.
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2 Calibration of First Cabinet

2.1 NovaLCT Preparation

Run the NovaL CT on the control computer to light up the cabinet and perform some
general settings in NovaLCT. The key steps and precautions are illustrated by the
figures below. For details about cabinet settings, see NovaLCT LED Configuration Tool

for Synchronous System User Guide .

Step 1 Log into NovalLCT as an advanced user.

Figure 2-1 Log ging into NovaLCT as an advanced user

System(3) Settings (C) Tools(T) Plug-in(P) | User(U) | Language(l) Help{H)
Advanced Synchronous System UserLogin{A)

E Demanstration Login(E)

Media Player Login{T)

Brightness = Screen Control |~ Monitoring | Multi-

Local System Information

Control System 1 Other Device 0 View Details of Device

Manitor Information

0 e B OO0 a9 =

PI

Sernvice Status: Senvice version:3.1

User Login ) et S|

admin
Password |“*“ |

Step 2 Set parameters of sending card.
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Figure 2-2 Setting parameters of sending card

Settings (C)  Tools(T)  Plug-in (P} User(U) Language(l) Help(H)

R E .

Brightness | Calibration = Screen Control | Monitoring | Multi-function Card | Test Tool

System(3

AScreen Configuratio

Ll

Grmation

Control System 1 Other Device 0 View Details of Device

b O U <0  HE
L ®  © | @

| Manitor Information
e @ | @

| semice Status: Semvice version:2.1

e —E—
Screen Configuration
LT c——

Select Communication Part

Current Operatio... ’ USB@Port_#000% Hub_#0001 v]

@ Configure Screen '
) Load Config...

4. Sending Card_Lkeceiving Card | Screen Cnnned.nn|

Display Mode

The two resolutions must be the same.
Current Display Mode

Sending Card .. 1440 x 900 Graphics Cutput R..A__1440 x 900

Source Configuration

Refresh Rate T.. Hz :

Redundancy
Setthe Current Devi.. Setas Primary Setas Backup
Primary Backup
i?i”rr?ellrﬁgzr?:irnogf Serial Mumber of SB;réiLt:uSr:r?;i?gf Serial Number of
Card Primary Port Card Backup Port

] () () (-

Step 3 Light up the screen (See NovalLCT LED Configuration Tool for Synchronous System User
Guide ).

Step 4 Set parameters of receiving card.
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Note:

The outdoor screens generally have high b
easily. To avoid this problem, please set the
Performance Balancing

since the brightness efficiency in those

rightness, which causes overexposure of photos
Grayscale Mode as Grayscale First or
two modes islower .

Step 5 Configure the screen.

Figure 2-3 Configuring the screen

F - - -

| Sending Card I mwﬂ?Screen Cnnnec‘tium
R

| Screent

Screen Type: @ Standard Screen (71 Complex Screen

Sending Card Mumber Basic Information
Coordinate: X '

Columns 1

Rows

Y 0 [ E

@ Enabl..  ScreenAr.. X
1 @H\ded...

Virtual Mo...

~
z
"Sending Card:1
Part:1

Receiving
Card:1
Width:128

Quick Connection

= IR
= Nilg=

Set Blank

=

' 1 MNote: Click or drag the left mouse button to confi.

[eniommsin) (et

-@@@ﬁ

Step 6 Start calibration.

As illustrated below, if "Enable network monitoring successfully” appears,

NovaLCT is ready for online calibration

www.novastar .tech
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Figure 2-4 Starting calibration

NovaCLB -Cabinet Cali bration System

System(3)

Screen Configuration

Seftings (C)  Tools(T)

Brightness
|| Local System Information

Control System 1

Monitor Information

Plug-in (P)

"N

Calibration

Other Device 0

User(lJ)

e B B .

Multi-function Card | Test Tool

Language(l) Help{H)

Screen Control | Monitoring

1

View Details of Device

[

O

O U
0 O O

Service Status: Service version:3.1

Screen Calibration

Single-Screen Mode I Combined-sc * | * |

Current Operation
Communication Port
| comes v|

Current Screen

@ Screent

- i

Online Calibration [Ofﬂine Calibration ] Manage Coefficients [
Network Setting
Local IP

[17247.11.122 v| Port

Communication Information
16:58:13 Enable network monitoring successfully

2.2 NovaCLB -Cabinet
Operation

2.2.1Calibration Preparation

Input the number of cabinets to be calibrated and click

www.novastar .tech
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3

Preparation &

Nova Calibration for Cabinet

TDatabase

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

Calibration Mnade
@ Cabinet Calibration () Hew Module

Cabinet Faras

Calibration Faras

Sereen Farameters (optional)

Measurement Tool & Ee—Calibration
Cabinets:

Camera

Sereen -
leseription:
Colorimeter
Sereen Information File
Barcode zun Hew Load ‘ | Save Az |
Correct target # Directory:
Correct tarzet Backup databaze Yhy bacleup?

Images saving address

— Erowse

DSave all cabinets’ images (Heed large space)

Calibration %

Tools ¥

duthorization laclsf

Back Hext

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

[ |

>
i

Online : In NovaCLB -Cabinet , input the IP address and port No. of the computer on
which the NovaLCT is running. Then, click Connect to establish communicat ion
between NovaCLB -Cabinet and NovalLCT.

Receiving card configuration files:  Click Acquire receiving card parameter file to get
the receiving card parameters (the last receiving card parameters sent by
NovaLCT).
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Figure 2-5 Online calibration

NovaCLB -Cabinet Cali bration System

Screen Calibration

(=@ = |

Single-Screen Mode cnmbj.-.ad_scm

Online Calbration | Offline Calibration | Manage Coefiicients | Double Calibration Coefficients |

Databaze

Cabinet Control

Cabinet Paras

Calibration Faras

Current Operation Metwork Setting
Communication Port 2080
[CC_MQB v] Local IP 172.18.12.38 ~| Port
-
Curr @ NovaCLB-Cabinet
l |
Online

ICT Load Area:

Receiving card parameter files

Cols:

128

1  J—
HowallT Ip;l 172 18 . 12 . 38 | Port: 32080 | @ Diszconmect

Eows: a6

Advanced
settings

Sending
card

Figure 2-6 Cabinet parameters

Ethernet Receiwing
port d

car

File

Modi f5

4 Send file to
L Clear
receiving card

3
-

TDatabase

Cabinet Control

Cabinet Faras

Calibration Faras

Camera

Colorimeter

Barcode zun

Correct target

Enwirommental Far

Distance:

Information

Led Arrangzement:

20 mm
15 m (Recommended 16m=S0m)
Three lf:} Four

een Type

Eegular Screen

() Irregular Screen

[ Beek | | Her |

Camera:Disconnected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00
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Figure 2-7 Calibration parameter s

3
-

Rrmcrarmefifom @ Audio Prompt Parameters

Audio Prompt: @ Contimmous () Onece ) Close
TDatabase _
fudio Filae: C:hWFrogram Files (%380 \Howa StariHowallE-Cabinet® Salact
Cabinet Comtrol Led Identification
#1lowed Dead Leds Ratio: 10 = % Hote i d
Cabinet Faras *::zr_u:e
settings
Identification Direction: Automatic E
Calibration Faras Cabinet number
Set whether to enable antomatic case mumbering and oumbering rule Adwanced
under enabled status settings
Measurement Tool ¥

Dizplay color setting after correction

Correct target ¥ Display color: @ White () Black

Brightness Data Correction
Calibration -4

Settings

i

| Tools ¥ Edze correction parameter

Ed ad & Butomatic = Select specified
b dutherization laclés g8 correction ~ generation = configwration

Language ((B=1 ¥

| Back | ﬂ Hext

% 1 \"-___-'"

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

2.2.2Configuration of Measuring Instrument s

Step 1 Make camera preparations (for digital cameras)

a. Connectthe camerato PC  via USB cable and toggle the camera switch to ON.
Then, click Connect onthe Camera page in NovaCLB. After the software prompts
that the camera is connected successfully,  the camera can be controlled
automatically via the software.

b. Set the mode dial

to M gear (manual) and set the lens focus to M (manual)
. If the lens has the anti -jitter function (Sigma is OS), turn off lla)

c. Switch ing between eyepiece framing and LCD framing : Enable "Real -time display
shooting" in camera menu and then you can press B to switch.

Step 2 Focus the camera (for digital cameras)

When calibrating cabinet, place the camera lens toward s the cabinet to be
calibrated and adjust the focal length to include the cabinet into the field of the
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camera. The number of pixels of cabinet is generally less than the pixels that can be
collected by the camera eachtime (The digital camera collects less than or equal

to 224 x150 pixe Is each time andt he 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 t he width and length of the imaging , .e., reserve 1/5
of the total | ength and width on the four sides.

Figure 2-8 Standard imaging size

Figure 2-9 Imaging size too small

After adjusting the imaging size, focus the camera to make the pixel imaging vague
a little bit. It may need to adjust focusing to make the imaging clear when analyzing
camera parameters later.
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Figure 2-11 Cabinet imaging
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2 X EX A ERAE D R B N
TEEEREEEREEREEREEREEREREREN)
T EEEREEEREEREEERERENREEN)
TEEREEREEEREEEREEREERERREN)
BB OO PO
D DO OO OO OO EE
TEEEREEEREEREEREEREERENREEREN)
A RE SR AE S AR N
EORXAEENSAENE N

Note:

When using LCD framing, you can press ﬂ to make the image switch among its original
size, 5x and 10x magnifications

Step 3 Adjust camera saturation.

Figure 2-12 Adjusting saturation of digital cam era

-3
Cabinet Control

Camera Operation
Cabinet Faras

DigitalCamera Caliris Conmect ‘ Disconnect
Calibration Paras

Canen EOS TOD

Meazurement Tool #

Saturation Adjustment

Camera The recommended interva: saturation[B0-100], LED area[S0-150]. If saturation is mormal but

area is low, please adjust the camera micro coke made the image blur on the camera window
and analysis again.

@ hutomatic Mode Marmal Mode ‘ duto A1l

Color |Brightness (%) | Exposure | Aperture I=0 Analyze | Saturatien Area Cheal
S n| 20 |~ a0 || 28 [~|100 |v|stenatic] Wk HiA J
¢ | e |=| s || s [~fio0 |v|stonatic]  wa HiA y

Colorimeter

Barcade zun

Calibration ¥ | 20 |x|am || 28 [v|i0 |¥|smtenatic]  wa WA J
Tools ¥
duthorization laclss
Languaze ((B5) 4
AT (zh-CH)
English(en)
| Back | | Hext
¥

Camera:Connected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | Times: 00:00:00
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Figure 2-13 Caliris camera settings

F3

Calibration Faras

Camerz Operation

DigitalCamera Caliris Conmect | Dizconnect

Camera C Test

Meazurement Tool &

Colorimeter Saturation Adjustment

The recommended interwa: satuwration[B0-100], LED area[S0-150].If satwation iz normal but

area 1% low, please adjust the camera micro colte made the image blur on the camera window
and analysis again.

Correct target ¥ ‘ izi..uration
ustment

Barcode zun

Calibration ¥ Color Brightness (%) Expozure Saturation hrea
2 B i i
pheqla % G 20 300 Wik ik
E 20 300 Hin Hin
duathorization locldf
Languaze (551 2
faxT (zhCH)
Englizh (enl
T (ko-KR)
| Back | | Hext

¥ l

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

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.
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Figure 2-14 Saturation adjustment

As shown in Figure 2-14, the adjustment page has 2  tabs, described as below

Live Preview : Preview the live image of LED screen shown in the camera. The
preview image can be zo  omed by the following 2 methods with a zooming
range of 15% 63200%.

i Drag the slider.
i Inthe preview area, click to zoom in and right -click to zoom out.

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

Parameter Adjustment : The Real-Time Analysis function is available only  for Caliris
camera.

1 If Real-Time Analysis is selected , after user sselect a color for preview , the system will
analyze the image of that color in live preview in real time and adjustits  Saturation and
Area values to be Normal .

i If Real-Time Analysis is not selected, the color selection button sare hidden, but the
Automatic Mode , Manual Mode , and Auto All buttons appear. Th e adjustment
parameters for Caliris and digital cameras are the same.

For the Caliris camera, a fter 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.

Step 4 Set the colorimeter.

Select No if a light gun (a kind of colorimeter) is not needed to measure the
brightness and ¢ hroma values after calibration.
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