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Change History

Document Software Release Date Description
Version Version
Vv2.3.0 V2.3 2022-09-08 ® Added the Super Resolution Imaging function.

® Added the grayscale level selection function.

V2.1.0 V2.1 2021-09-17 ® Added the Coex control system connection.
® Added the full-grayscale calibration mode.
This mode must work with the Coex control system.

® Added the wider wavelength and brightness range
LED calibration function.

® Added the uniformity compensation function.

® Added the removing seam diagonal stripes function.
® Optimized the camera parameter adjustment.

® Added some troubleshooting sections.

V2.0.0 V2.0 2020-11-05 ® Added the C3200 camera usage.

® Added the curved surface correction function.
® Added the Continue Calibration function.

® Optimized the document structure and style.

V1.0.1 V1.0 2020-08-03 Optimized the document content.
V1.0.0 V1.0 2019-07-09 First release
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1 Introduction

1.1 Overview

CalCube MiniLED is the latest calibration software developed by NovaStar. The screen calibration mode
integrates several latest algorithms, such as the Super Resolution Imaging, full-grayscale calibration and low-
grayscale calibration, enabling high calibration speed and great calibration accuracy. Thanks to those, the
screen calibration can significantly shorten the image collection time and effectively improve on-site calibration
efficiency. And, it can eliminate color differences and achieve high brightness and chroma uniformity as well as
even grayscale transition of miniLED screens, remarkably improving miniLED screen’s image quality.

The screen calibration can be mainly used for on-site calibration of large miniLED and SMD screens.

1.2 Features

® Support for full-grayscale calibration to fix non-uniformity at different grayscale levels, allowing for even
grayscale transition of miniLED screens, especially the indoor fine-pitch screens

® Support for low-grayscale calibration to effectively fix low-grayscale mottling and uneven transition problems
caused by traditional calibration methods for cabinets that use special driver ICs, realizing perfect linear
grayscale transitions at low grayscale

® Super Resolution Imaging, shortening the image collection time and improving on-site calibration efficiency

® Support for mixed-light elimination technology to effectively fix the image blurring and overlap problems
caused by cross-interference of brightness between miniLEDs, offering improved display uniformity and
smoother display effect after calibration

® Camera calibration technology to measure brightness and chroma values more precisely, ensuring smoother
images after calibration

® Curved surface correction technology to eliminate curved surfaces of calibration partitions, making the entire
display as smooth as glass and transitions between partitions no longer a problem

® 12-digit calibration coefficients to reduce the brightness difference to less than +1% and chroma difference to
less than +0.003

1.3 Software Installation

CalCube MiniLED is installed in the same way as an ordinary application. You can install it by following the
setup wizard. After installation, a computer restart is required.

Operating environment: Windows 7 (64-bit only), Windows 10 (64-bit only). All operations in this document are
performed in Window 10.

Note:

If any security alert from anti-virus software or firewall appears during installation, choose to allow the
installation.

www.novastar.tech PAGE J
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1.4 Software Introduction

Navigation Page
Figure 1-1 Navigation page

&
. Recent
CalCube MiniLED
C
! Screen Calibration
@ Language
Authorization File
No. Authorization ID Camera ID Function
D
. E F
Area | Content Description
CalCube MiniLED
Software name and logo
A and logo
V2.3 Software version
Functions Support screen calibration.
B
Language Supported Ul languages: English and Simplified Chinese
: Open the selected project.
C Recent —
II': Delete the selected project.
Add an authorization file.
D Authorization File : A(_:id e_1uthc_)r|za_t|on files by cho_osmg a folder. _The sqftware can find all the
authorization files in a folder containing five subdirectories at most.
: Delete the selected authorization file.
mw Del h I d authorization fil
E Dongle status Display the dongle detection result: No dongles detected or The dongle was
detected.
New Create a screen calibration project file.
F
Open Project Open a screen calibration project file. The file extension is *.Nspro.

www.novastar.tech PAGE
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Main User Interface

Figure 1-2 Main user interface

Calibration

Camera Colorimeter

System Version NovalLCT Coex C
Colorimeter connected

Screen Mode Single Screen

Combined Screen

Screen

Resolution

Control System: Not connected Camera: Not connecled Colorimeter. Not connecled

Area | Content Description
CalCube MiniLED | Software name and logo
A and logo
V2.3 Software version
Device Connect the control system, camera and colorimeter devices.
Target Obtain the original values of LED display, set the calibration target values, etc.
B Camera Set partition information and analyze image parameters obtained by camera.
Calibration Display the parameters used to calibrate the screen, including display control,
brightness data, target values, etc.
Properties View information such as project name, module size, and calibration mode.
Settings Provide functions such as setting collection interval, software timeout, expanded
module rows and columns, log save path, and more.
c Help Open the software help document.
About Display the vendor information, including software name and version, company
information, and official email address.
Logs Provide a direct access to the directory where the relevant logs are located for
users to easily obtain the logs.
Control System Display the control system connection status.
D Camera Display the camera connection status.
Colorimeter Display the colorimeter connection status.
Note:

If the resolution of the screen to be calibrated is higher than 2K, select Settings > Collection Interval in area C
to increase the number of interval appropriately.

Settings

Collection Interval (ms) 500 s

Collection Timeout Time (ms) 120001

Timeout Time {

www.novastar.tech PAGE
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2 Basic Calibration Procedure

The basic calibration procedure includes setting up calibration environment, creating a calibration project,
connecting devices, setting target values, analyzing camera parameters and enabling calibration. Different
calibration modes have different calibration procedures.

High-Precision Calibration & Brightness and Chroma Calibration

Figure 2-1 High-precision calibration & brightness and chroma calibration procedure

Regenerate
coefficients o Yes|

R

-

Full-Grayscale Calibration

Figure 2-2 Full-grayscale calibration procedure

— >
Regenerate W
coefficients No Yes
Yes L—
|
No

Before full-grayscale calibration, make sure you have finished the Precise Grayscale operation of Image
Booster for the screen in NovaLCT. For details, please refer to NovaLCT LED Configuration Tool for
Synchronous Control System User Manual.

Note

www.novastar.tech PAGE g
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Low-Grayscale Calibration

Figure 2-3 Low-grayscale calibration procedure

=
-

|

Regenerate
coefficients No Yes

[

Note

For screens that use special ICs, after the low-grayscale calibration procedure is finished, do a full-grayscale
calibration procedure to ensure a good calibration effect.

www.novastar.tech PAGE S
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3 Calibration Preparations

3.1 Set up Hardware Environment

3.1.1 Configuration List

Calibration Tools | Type Description
Camera C1200 Collect LED display images.
C3200
CS-100A Measure the original values of the LED display.
Colorimeter CS-2000 A Colorimeter, such as light gun, color analyzer, or
spectroradiometer, is a device that measures color
CA-410 characteristics of the LED display.
Dongle / It is a USB dongle and contains the software authorization file.
Controller / Convert audio and video signals from the computer and send

them to the LED display.

To use the Super Resolution Imaging function, please select
the CX series, MX series, and MCTRL4K controllers.

Note: This function is enabled by default in low-grayscale
calibration mode.

Router / Provide long-distance network connection.

Control computer ® \When the CalCube MiniLED software works with the
NovaLCT control system, install NovaLCT on the control
computer to control the LED display.

® \When the CalCube MiniLED software works with the Coex

Computer control system, the software connects to the controller via
Ethernet cable directly and no control computer is needed.
Calibration computer | A computer installed with CalCube MiniLED software to
calibrate the LED display
Note

If you use the C3200 for calibration, the recommended configuration for the calibration computer is as follows.
* CPU: 3.0 GHz or greater

* RAM: 16 G or greater

» Network adapter: Intel(R) Ethernet Connection network adapter

* Operating system: Windows 10 (64-bit)

Required System Name Version
Control system NovaLCT V5.4.2 or later
Coex V1.0.0 or later

www.novastar.tech PAGE 23
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3.1.2 System Architecture

Figure 3-1 System architecture - one computer used

E Ethernet Cable

Dongle

USB Cable

I

Calibration/Control Computer
(CalCube MiniLED

| I | |
| I | |
| | i |
| I | |
| | | I
| I | |
| I /NovalL.CT) l |
| I | - |
I | | Controller |
| | | |
| I | Ethernet Cable |
| I | |
| I | |
| I | |
| I | |
| I | |
| | |Colorimeter |
| | | |
| Calibration Camera I | MiniLED Screen l
| | | I
Pixel Level LED Display Calibration System LED Display Control System

Figure 3-2 System architecture - two computers used

| I | |
| - ' | USB Cable |
| = = i~ TCPR/IP | [
| D I ! | | |
ongle —_— —_—
| g Calibration Computer I |Gontrol Computer |
| (CalCube MiniLED) | |  (NovalCT) |
| I | |
| | | EwoE—(
| | I Controller |
I | | I
| Ethernet Cable : | Ethernet Cable I
I I [
I I | I
| I | |
| I | I
| | I |
| I | |
I | | I
|

: Calibration Camera | : :
Pixel Level LED Display Calibration System LED Display Control System

Note:

« Before calibration, make sure that the calibration computer and graphics card have the same resolution and
the scale is set to 100%. In addition, scaling must be disabled on the controller.

www.novastar.tech ey 7
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« When the CalCube MiniLED software works with the Coex control system, the software connects to the
controller via Ethernet cable directly and only one computer is enough. There is no distinction between control
computer and calibration computer.

3.1.3 Calibration Environment

Light Requirements

Ensure the following calibration site requirements are met:
® There is no external light interference and no obvious light around the screen during the calibration process.

® There is no infrared light emitting equipment (such as infrared light-sensing camera) at the camera
alignment position.

Calibration Distance

Make sure the LED partition image is in the center of the camera preview area and takes only 4/5 of the preview
area.

For example, to calibrate a COB screen with a pixel pitch of P0.9, the best distance for a 4K screenis 7 mto 8
m, and the best distance for a 2K screenis 3 mto 4 m.

Note:

The camera lens needs to be perpendicular to the center of the screen (left and right center + up and down
center) to avoid a large angle, otherwise abnormal results such as Moiré are likely to occur.

Figure 3-3 lllustration of calibration environment

3.2 Configure Software Environment

3.2.1 Network Connection

When the CalCube MiniLED software works with the NovaLCT control system, network connection settings are
required. When the CalCube MiniLED software works with the Coex control system, the software connects to
the controller with Ethernet cable directly and there is no distinction between control computer and calibration
computer. In this situation, skip this section.

www.novastar.tech PAGE 3
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® |f the control computer and calibration computer are the same one:

No network connection is required. The entire calibration procedure can be completed on the single
computer.

® |f the control computer and calibration computer are separate:

If the distance between the two computers is within 100 meters, use Ethernet cables to connect them directly.
If the distance is greater than 100 meters, connect them wirelessly.

- Cable connection: Connect the computers to the LAN ports of the router with Ethernet cable.
- Wireless connection: Connect the computers to the Wi-Fi of the router.

With cable connection or wireless connection, IP addresses of the two computers and the default IP
address of router must be on the same network segment when a control system is connected for
calibration.

Figure 3-4 Connection method

~ LA
I ! /
———— e ©

Calibration Computer Control Computer

N ~

Note:

* When two computers are used, the calibration computer's Ethernet port needs to be connected directly to the
C3200 camera. To realize communication between the calibration computer and control computer, connect a
HUB that converts USB to Ethernet port to a USB port of the calibration computer.

* The control computer and calibration computer can be laptop or desktop computer.

3.2.2 Disable Computer Sleeping

Step 1 Right-click a blank area on the desktop of the control computer and select Personalize.
Step 2 On the displayed page, select Screen Saver in the lower right corner.
Step 3 Choose Change power settings > Change plan settings.

Step 4 Set the computer sleeping settings to Never.

L& Turn off the display: 3 hours w

% Putthe computerto sleep: | Never b

1 minute

2 minutes
3 minutes
3 minutes
10 minutes
15 minutes
20 minutes
25 minutes
30 minutes
45 minutes
1 hour

2 hours

3 hours

4 hours

[ —

Change advanced power settings

Restore default settings for this plg
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If you use the C3200 for calibration, the calibration computer requires jumbo packet settings. If you use the

C1200, ignore this section.

Step 1 Right-click the Computer icon on the desktop and select Manage to open the Computer Management page.

Step 2 Click Device Manager on the left panel and then select Network adapters.

A Computer Management
Eile Action View Help
= 2 Em

3-‘ Computer Management (Local
v |f} System Tools
@ Task Scheduler
Event Viewer
a2 Shared Folders
& Local Users and Groups
&) Performance
A Device Manager
v &4 Storage
& Disk Management
;:_3. Services and Applications

. 3 Batteries

£ Bluetooth
. ® Cameras

[ Computer

s Disk drives

[ Display adapters

3 Firmware

s Human Interface Devices
» " IDE ATA/ATAP| controllers

» 3 Keyboards

O Mice and other pointing devices
@ Monitors

v [ Network adapters

I5F Bluetooth Device (Personal Area Network)
@ Intel(R) Ethernet Connection (2) 1219-V

3P Realtek PCle GbE Family Controller

[%] SVN Adapter V1.0
5 WAN Miniport (IKEv2)
& WAN Miniport (IP)

Step 3 In the drop-down options under Network adapters, double-click the computer's primary network adapter. At the
same time, make sure that the C3200 calibration camera is connected to the computer's primary network

adapter.

Step 4 In the displayed properties window, click the Advanced tab and change the following adapter parameters.

® Set Jumbo Packet to 9014 Bytes.

General | Advanced [D.mar ]Detaﬁs | FowarMmagmml

The following properties are available for this network adapter. Click
the property you want to change on the left, and then select its value
on the right.

Property: Value:

[5014 Bytes -

Adaptive Inter-Frame Spacing -
Flow Control 7
[ Gigabit Master Slave Mode

Interrupt Moderation

Intermupt Moderation Rate E |
IPv4 Checksum Offload

( Jumbo Packet |
Large Send Offload (IPv4) =

| Large Send Offload (IPvE) |
Link Speed & Duplex

Locally Administered Address

Log Link State Event

Priority & VLAN

Receive Buffers ai

www.novastar.tech
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® Set Receive Buffers to 2048.
Step 5 Click OK.

3.3 Set NovaLCT Monitoring

If the CalCube MiniLED software works with the NovaLCT control system, monitoring settings are required. If
the Coex control system is used, skip this section.

Step 1 Open NovaLCT and ensure good communication between the calibration computer and control computer.

Step 2 Choose User > Advanced Synchronous System User Login, enter the password (initial password: admin),
and click Login.

Figure 3-5 Login
System(S) Settings (C) Tools(T) Plug-in(P) WUseril) Language(l) Help(H)

B B I e &

Brightness | Screen Control | M{ User Login @ bring
Local System Information

Control System 0 Password || | of Device

Manitor Information

NC_.__ e e O]

Service Status: Service version:3.1.1

Step 3 Click Calibration to open the calibration page.

Figure 3-6 Calibration button
System(S) Settings (C) Tools(T) Plug—ln(ﬁ) Us_er(U) Language(L) Help(H)

E = | &

=

OunckConﬁgdrauon Screen Configuration | Brightness | Calibration | Screen Control =~ Monitoring = Multi-function Card

«“

Local System Information

Control System 1 Other Device Unknown View Details of Device

Monitor Information

i 2
) o o

'. Service Status: Service version:3.1.1

Step 4 On the Screen Calibration page, set Local IP and Port under Network Setting.

® | ocal IP: Indicates the IP address of the control computer. This IP address and the IP address of the
calibration computer must be on the same network segment.

® Port: The default value is 8080.

If a message saying Enable network monitoring successfully is displayed, the monitoring settings are done
in NovalLCT. If a message indicating that monitoring failed is displayed, please check whether the network
connection is normal and whether there is a port conflict. If there is a conflict, change the port number and try
again.
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Figure 3-7 Ready for calibration

ot [E=EEN)
soeenCaliston % e e ————
Combined-Sereen Mode D] Onling Calibration | Offiine Calibration | Manage C: = | Double Calibration C: |

Network Setting

@ Combined screen 1 Local IP 172.16.163.64 = Port 8080 [j

nication Information

Settings of Displaying Image
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3.4 Enable Authorization

The authorization management method of CalCube MiniLED is that a dongle and an authorization file are bond.
A dongle corresponds to an authorization file. Both the dongle and authorization file are required. The
authorization file can be obtained from the USB drive provided along with the software.

Step 1 Open CalCube MiniLED and insert the dongle into the USB port of the calibration computer.
Step 2 In the Authorization File area, click or to import the authorization file corresponding to the dongle.

The software will search for and find all the authorization files in a folder containing five subdirectories at most,
and read and import them to the software.

B

Authorization File

No. Authorization ID Camera ID Function

Note:

1. During authorization file importing, if both the newly imported camera ID and authorization ID are the same
as the authorization information imported earlier, the new information will replace the old information by
default.

2. During authorization file importing, if the newly imported camera ID is the same as the camera ID imported
earlier but the new and old authorization IDs are different, the software will automatically add the new

authorization file.
3. An authorization ID can correspond to only one camera ID.

www.novastar.tech PAGE K}
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4 Create a Calibration Project

Step 1 Select Screen Calibration and click the New button to open the project page.
Step 2 (Optional) On the displayed Project page, change the project name.
The project name defaults to "New_Screen_YearMonthDayHourMinuteSecond". The project name can contain

Chinese characters, English letters, numbers and underlines. You are advised to use an easy-to-understand
project name.

Step 3 Click . next to Path to choose a path to save the project. The default path is desktop.
Figure 4-1 Choosing project save path

Project
1. Project Name
Mame
Path

Image Save Path

2. Module Size
/| Same Module Size

Width : Height

3. Calibration Mode

High-Precision Calibration ig d Chroma Calibration

Full-Gray : Calibration

Cancel

Step 4 Click . next to Image Save Path to choose a path to save the images. The default path is
Documents/NovaCLB/Screen.
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Figure 4-2 Choosing image save path

Project
1. Project Name
MName
Path |Cf

e Path

2. Module Size

/| Same Module Size

Width = Height

3. Calibration Mode
High-Precisi

Full-Grayscale Calibration

Cancel

Step 5 Check whether the sizes of modules are the same. They are the same by default.
® Same: Go to Step 6.
® Different: Got to Step 7.

Step 6 Enter Width and Height values.

Please enter the values according to the actual module size to ensure a perfect transition of differences
between modules after calibration.

Step 7 Deselect Same Module Size to skip module size setting.

Step 8 Select a calibration mode from High-Precision Calibration, Brightness and Chroma Calibration, Full-
Grayscale Calibration, and Low-Grayscale Calibration.

®  High-Precision Calibration: It is suitable for calibration of common COB screens.
®  Brightness and Chroma Calibration: It is suitable for calibration of common SMD screens.

®  Full-Grayscale Calibration: Select this mode if you want to ensure good calibration effect at medium
grayscale and low grayscale, and if the calibration site has the supporting equipment that supports full
grayscale calibration.

® Low-Grayscale Calibration: It is suitable for calibration of screens that use special driver ICs and have
bad low-grayscale effect.

Step 9 Click OK to finish creating a project and enter the main user interface.
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5 Calibration Operation Instructions

Before calibration, if this is your first time to perform the calibration process, please follow chapter 3
Calibration Preparation to complete the calibration preparations, such as calibration environment setup.

5.1 Device

5.1.1 Connect a Control System

Coex Control System

Step 1 Click Refresh and the Coex control system will be automatically connected.

After successful connection, Coex will be displayed next to Control System in the status bar at the bottom.

Figure 5-1 Connecting the Coex control system

Calibration

Control System Camera Caolorimeter

Noval CT _
Connect Colorimeter connected

Refresn
Advanced

Resolution

'm: Mot connected Camera: Not connected Colorimeter: Not connected

Step 2 Click B8 next to Screen to select the screen to be calibrated.

Resolution shows the current screen resolution that is read from Coex. If you want to change the resolution,
please reconfigure the screen size first.

NovalLCT Control System
Step 1 Obtain the IP address and port number from the Screen Calibration page in NovaLCT.

Figure 5-2 Network setting in NovaLCT
,ScreenCalibration .. 0 — -__* - e T - l— lzlﬂlg

Combined-Screen Mode ‘ Oniine Calbration | Offine Caiibration | Manage Coefficients | Double Calibration Coefficients |

Metwork Setting

") CTITEISEREET T | Local IP 17218163 64 ~|  Port 5080 I_J |

Communication Information

10:35:42 Enable network monitoring successfully

Step 2 On the Device page in CalCube MiniLED, enter the obtained information in the IP and Port boxes in the
Control System area, and click Connect.

www.novastar.tech |YiXe1Y 16



CalCube MiniLED Screen Calibration User Manual

After NovaLCT is successfully connected, NovaLCT will be displayed next to Control System in the status bar
at the bottom.

Figure 5-3 Control system information

Camera

Camera Caolorimeter

Connect Colorimeter connected

Advanced

Connect

Resolution  0x0

Camera: Not connected Colorimeter: Not connected

Step 3 Choose a screen mode according to the on-site screen assembly mode, either single screen or combined
screen.

Step 4 Click B next to Screen to select the screen to be calibrated.
Resolution shows the current screen resolution that is read from NovalLCT. If you want to change the resolution,

please reconfigure the screen size first according to NovalLCT LED Configuration Tool for Synchronous System
User Manual.

Note:

If the control system connection failed, please check to make sure:

1. The firewall has been logged out or closed (only when the control computer and calibration computer are
separate).

The control system is running normally.
The authorization file you loaded is correct.
The dongle you inserted matches the camera.

ok wDpN

The calibration computer and control computer are on the same network segment.

5.1.2 Connect a Camera

CalCube MiniLED supports the Caliris industrial cameras, including the C1200 and C3200 models.

Note:

In low-grayscale calibration mode, only the C3200 camera is supported.

Connect the C1200

Step 1 Connect the camera to a power supply and to the calibration computer with USB cable. After the camera
indicator turns green, click Connect in the Camera area in CalCube MiniLED.

Step 2 After successful connection, a prompt saying "Camera connected successfully” is displayed and the model of
the connected device is displayed next to Camera in the status bar at the bottom.
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Connect the C3200

Step 1 Connect the camera to a power supply and to the calibration computer with USB cable. After the camera
indicator turns green, click Connect in the Camera area in CalCube MiniLED.

Step 2 When you connect the C3200 camera for the first time for calibration, click the Advanced button and select
Initialize Camera to adjust the collection efficiency of the C3200 to the best.

On this window, you can also configure the camera IP address manually or restart the camera if needed.

Camera Caolorimeter

fersion Noval CT

Connect Colorimeter connected

n v Refresh
Advanced
Resolution

Advanced

Camera IP Configuration

Configure IP aul

Configure IP ma

Other Settings

Initialize Camera Restart Camera

'm: Mot connected Camera: Not connected Colorimeter: Not connected

Step 3 After successful connection, a prompt saying "Camera connected successfully” is displayed and the model of
the connected device is displayed next to Camera in the status bar at the bottom.

Note:
Because the C3200 camera has a compatibility issue with some computers and causes connection failure, you
can reconnect the camera by disabling the network adapter connected to the C3200 and re-enabling it.

The camera can be managed by using the tool that is installed together with CalCube MiniLED. For details, see
6.2  Auxiliary Tool for C3200 Camera .

5.1.3 Connect a Colorimeter

The colorimeter is used to measure the brightness and chroma of the current screen. The tool is optional. The
measured values are the original values of the LED screen.

Step 1 Check whether a colorimeter is connected in the calibration environment.

® Connected: Go to Step 2.

® Not connected: Skip this section.
Step 2 Install the colorimeter driver program on the calibration computer.

Step 3 Select Colorimeter connected.
Step 4 Click ‘ next to Model to select the model of the connected colorimeter.

Step 5 Click ‘ next to COM Port to select the COM port number.

Note:

If the corresponding port number is not listed, follow the steps below to troubleshoot:

Step I: Check whether the connection between the colorimeter and calibration computer is normal.

* Normal: Go to Step II.

* Abnormal: Reconnect the colorimeter to the calibration computer, restart the software, and go to Step 5.
Step II: Check whether the device driver is normal.

* Normal: Please contact NovaStar technical support.
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* Abnormal: Install the colorimeter driver again, restart the software, and go to Step 5.

Step 6 After settings, click Connect.

After successful connection, an actual colorimeter model such as CS-2000, CS-100A, or CA-410 will be
displayed next to Colorimeter in the status bar at the bottom.

If you do not select Colorimeter connected, you will not need to use colorimeter to measure the original values.
The Model and COM Port will be grayed out and unavailable.

5.1.4 Set Low-Grayscale Parameters

In low-grayscale calibration mode, you need to set the low-grayscale parameters. Skip this section in other
calibration modes.

Camera

Camera -G e Parameters

Connect
Advanced
Initial Coef:
Connect Red

Green

Sereen Mode ngle Screen

Blue

Not connected Camera: Not connected Colorimeter. Not connected

® Number of Calibration: The number of low-grayscale calibration. It defaults to 3. You can set it based on the
screen uniformity situation and your calibration experience.

® Max Coef: Enter the maximum calibration coefficient value based on the receiving card chip type (please ask
the chip supplier).

® |nitial Coefs: Set the initial coef values for the red, green and blue before calibration for the camera. The
follow-up calibration coefs will be based on these values.

5.2 Target

5.2.1 Obtain Original Values

Original values are the brightness and chroma information of the LED display before calibration. They are
measured by the colorimeter. Please obtain as accurate as possible the original values, which can improve the
calibration quality of the LED display.

® Measure original values manually

Step 1 Set the display brightness for measuring the original values of the display. Once you have set the brightness and
started measuring the red, green and blue colors, you cannot change the brightness value. There are 3 methods
to set brightness:

— Drag the slider.

- Click n

— Enter a value.
Step 2 Select one color to be measured at a time, such as red, green and blue.

® Measure original values automatically
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If the colorimeter is connected to the software, click Auto Measure. The software will automatically read and
display the original brightness and chroma values.

Figure 5-4 Automatic measurement
Original Values

Brightn._..

Auto Measure

Bright

Color

Note:

To calibrate MiniLED screens, a colorimeter must be used to measure the original values. In this way, the
calibration result can be better and the target values can be modified based on the calibration result after the

calibration is complete.

5.2.2 Set Target Values

Target values are the brightness and chroma values you expect for the LED screen after calibration. The system
will automatically generate a group of target values based on the measured original values. The recommended
values can be used for common COB screens.

You can also customize the target values based on the on-site requirements, but the value of each target value
parameter cannot exceed the value of each original value parameter.

Customize Target Values

There are two methods to customize target values.

® Enter values
Double click a value of Brightness, Cx or Cy, and enter a target value with the keyboard.
Cx is x-coordinate in the color space and Cy is the y-coordinate.

Every time you change a parameter value, the Brightness Decay Percentage and Color Space diagram
will be updated correspondingly.

® Change the brightness decay percentage or color temperature, and the color space diagram together
There are two methods to adjust the brightness:

A Drag the R, G and B sliders under Brightness Decay Percentage to set the brightness decay. If you
select Synchronous Decay, the R, G and B brightness will be reduced in the same proportion when
you adjust any of them.

- Select Keep Color Temperature and adjust the color temperature. You can directly use a
recommended color temperature value below the slider bar.

You can move the mouse to change the coordinates in the color space and adjust the chroma. Chroma
and brightness changes can be viewed in real time in the target value table.
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In the figure above, the white triangle represents the original color gamut, namely the original brightness and
chroma values measured by the colorimeter. The black triangle represents the target color gamut. The figure
above also shows the area of the current color gamut that will be lost after adjustment. When you drag the black
triangle to change its size, the target brightness and chroma values change accordingly in real time. The black
triangle cannot go beyond the white triangle when you are dragging. That is to say, target values cannot be
greater than the original values.

. Larger View
You can click

Figure 5-5 Larger view of color space diagram

Larger View

Original Values

Brightn

902.00

Target

Brightn
631.40
1393.00

228.90

Cx

0.6900

0.1700

0.1300

Cx

0.6870

0.1730

0.1330

Keep Color Temperature

www.novastar.tech

0.7400

0.0800

Cy
0.3000
0.7306

0.0820

to enlarge the color space diagram to adjust target values more precisely.

Target

Cancel
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Note:

If you have enabled the Generate Target Values function on the Custom Procedure page, calibration
coefficients will be generated based on the target values that are automatically generated by the software. The

target color gamut set by you will not take effect.

5.3 Camera

5.3.1 Select Grayscale Levels

In full grayscale calibration, you can view the collected grayscale levels and set them. In other calibration modes,
skip this section.
Figure 5-6 Selecting grayscale levels

w Select Grayscale Levels

Selected gra le levels Advanced

Click Advanced and on the displayed page, you can set the layers of grayscale level (4 layers by default) and
position of grayscale level collection flexibly based on the screen characteristics. If the screen uniformity is not

too bad, you can decrease the layer quantity appropriately to shorten the calibration time.
Figure 5-7 Selecting grayscale levels - Advanced

Advanced
Selectg ale levels
H A Layer
1

2

Cancel

5.3.2 Set Partition Information

If the screen resolution is very high, the camera cannot collect image of the entire screen in just one time. You
must divide the screen into multiple partitions for calibration.
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Figure 5-8 Partition settings

w Partition Information

| Custom Partition

Unit Size 1x Advanced

Max Columns Collected Once

Max Rows Collected Once

Single Partition Size

Actual Columns Collected

Actual Rows Collected

Partition

Step 1 Check whether the screen has blocked parts or a bezel.

® No: Go to Step 2.

® Yes: Set the area to be calibrated or the bezel information. For details, see 5.3.4  Set Areas to Be
Calibrated and 5.3.5  Set Bezel Information.

Step 2 Click the Partition button.

The system will automatically calculate the partition according to the screen resolution and the resolution of the
image collected by the camera, and automatically set the unit size and partition information.

When the C3200 is used and you click the Partition button for the first time, a How to Adjust a Camera page
will be displayed, guiding you on camera settings.

Step 3 View the partition size and unit size to determine whether customizing partition is necessary. If the saturation
and image size are improper after camera parameter adjustment, you can change the unit size to change the
pixel pitch and let the parameter analysis result become normal.

® Necessary: Go to Step 4.

® Unnecessary: Go to Step 5.

Note:

You are advised to set the unit size to 3x3 for 2K screens and 5x5 for 4K and larger screens.

Step 4 Select Custom Partition and click n to select a unit size. Then, enter numbers or click - to set Max
Columns Collected Once and Max Rows Collected Once. The information of a single partition will be
displayed next to Single Partition Size. At last, click the Partition button to confirm the partition information.

® Unit Size: Indicates the number of isolated LEDs. A total of 10 options are available: 1x1, 2x2, 3x3, 4x4, 5x5,
6x6, 7x7, 8x8, 9x9, 10%10.

® Max Rows Collected Once: Indicates the number of LED rows that can be collected each time.
® Max Columns Collected Once: Indicates the number of LED columns that can be collected each time.

The values of Max Rows Collected Once and Max Columns Collected Once cannot be greater than the
maximum resolution of the image that can be collected by the camera.

- When Super Resolution Imaging is enabled

Only the C3200 camera is supported. The maximum resolution for the camera is 2300x1600.
- When Super Resolution Imaging is disabled

Maximum resolution for the C1200: 480x330

Maximum resolution for the C3200: 1050%650

® Single Partition Size: Indicates the resolution of a single partition.
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The LED display will not be partitioned strictly according to the numbers of rows and columns you set to
collect each time. There will be some smart adjustments. For example, if the resolution of the area to be
calibrated is 208x208 and the rows and columns collected each time are set to 128x%128, the software will
change the size of a single partition to104x104.

Step 5 Select a partition on the Partition Topology tab page. The selected area becomes light gray. When you move
the mouse to the partition, the X, Y, W and H values will be displayed.

Figure 5-9 Selecting a partition

Partition Topology Live Preview View Image

X: Indicates the horizontal initial coordinate of the selected partition.

Y: Indicates the vertical initial coordinate of the selected partition.

W: Indicates the horizontal width of the selected partition.

H: Indicates the vertical height of the selected partition.

Note:

Partition sizes may be uneven, which is normal and does not affect subsequent operations.

5.3.3 Analyze Camera Parameters

The CalCube MiniLED software supports four calibration modes: high-precision calibration, brightness and
chroma calibration, full-grayscale calibration, and low-grayscale calibration. They have different camera
parameter adjustment methods.
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5.3.3.1 High-Precision Calibration & Brightness and Chroma Calibration

Figure 5-10  Analyzing camera parameters — High-Precision Calibration

@

Target

~ Display Control

Screen Brightness

Area to Be Calibrated

Bezel Information

Partition Information

Custom Parfition

Not partitioned!

Partition
1000

Control System: Not connected Camera: Not connected Colorimeter: Not connected

Step 1 On the current tab page, follow the method below to adjust the camera settings. Both the C1200 and C3200
cameras are supported.

There are different camera adjustment methods depending on whether the Super Resolution Imaging function is
enabled. See the methods below.

Note:

1. When you connect the control system, the software automatically checks whether the connected controller

supports the Super Resolution Imaging function. If it is supported, it will be enabled by default.
Controllers that support this function include the CX series, MX series, and MCTRL4K.

2. You can enable or disable this function on the More Params tab page. After changing the switch status,
camera parameter reanalysis is needed.

®  When the Super Resolution Imaging function is enabled

How to Adjust

the camera aperture to a value not greater tha
ring from ==

Ensure the i

® \When the Super Resolution Imaging function is disabled
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How to Adjust a Camera

a display brightness value for green (100-230 recommended and the same for red,
en and blue) and turn on the live preview function.

a3 camera aperture value and a proper exposure (refer to the table below).

3. Analyze the peak brightness and pe of green, red and blue LEDs. Adjust the focus
ring to let the images of green LEDs b r and not overlapped.

Ensun e the

4 Analyze the peak brightness and percentages of green, red and blue LEDs.

Step 2 Select the Auto Adjust method to adjust the settings for green.

After you click EEIEIE] the software will automatically analyze and adjust the Peak Brightness and
Percentage values to be with the appropriate range. If these values still do not meet the requirements, adjust
the focus ring and aperture. After adjustment, click Auto Adjust again.

Step 3 Eliminate the ambient light.

During adjustment, when the page below is displayed, drag the four vertexes to make the vertexes close to the
edges of the image. The purpose is to adjust the effective calibration area and eliminate the interference light
around the display to be calibrated. If the display area is normal, click OK directly.

Confirm Background Elimination Area

Description
1. Ifthe display area is normal, please click OK.

2. You can drag and move the four vertexes with your mouse to modify the display area.

Cancel

Step 4 Select the Auto Adjust All method to adjust the settings for red and blue.
In this mode, you only need to click , and the software will automatically analyze and adjust the
Peak Brightness and Percentage values to be with the appropriate range.

Step 5 Check the statuses of the Peak Brightness and Percentage values of all calibration procedures.

® |[f all the values are in white, they are normal. Go to Step 7.
® [f a value is in red or a value cell has a red border, the value is abnormal. Go to Step 6.

Step 6 Switch to the Manual mode and adjust the abnormal values.

® For red values, adjust the Exposure Time value or turn the focus ring to adjust the focus.
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Based on the difference between the actual values of Peak Brightness and Percentage and the standard
value range, adjust the exposure time and focus ring properly, and click the Manually Adjust button.

- If the Peak Brightness value is below the appropriate range, increase the exposure time.
- If the Peak Brightness value is above the appropriate range, decrease the exposure time.

- If the Percentage value is below the appropriate range, turn the focus ring to let the image become
blurry.

- If the Percentage value is above the appropriate range, turn the focus ring to let the image become clear.
® Forred borders, click Advanced Adjustment in the Manual mode to adjust the filters that has a red value.

The adjustment method is the same as the above method. After adjustment, click OK to save the
adjustments.

Advanced Adjustment

Color Brightness Exposure Time Analyze Peak LED Brightn... LED Percentage( View Image
Green filter 160 00 Manually Adjust View Image
Red filter 160 Manually Adjust View Image
Blue filter 00 Manually Adjust View Image
Green filter 60 50 Manually Ac
Red filter 60 50 Manually Adjus
Blue filter 50 Manuall
Green filter 1000

Red filter 6 1000 Manually Adjus’ View Image

Blue filter 60 1000 Manually Adjust View Image

Step 7 Click the Chroma Calibration tab and repeat Step 2—Step 6 to finish the analysis and adjustment.

For the Brightness and Chroma Calibration mode, there is one calibration procedure only, as described
above. After that procedure is finished, you can view the image directly.

Step 8 After adjustment, click MEHEND to view the images collected by camera during analysis.

Click to choose a color and view the collected image in that color. You can zoom in the image

by clicking 2 entering a number, or pressing Ctrl and rolling the mouse wheel at the same time, to check

whether the clarity of collected LEDs meet requirements.
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5.3.3.2 Full-Grayscale Calibration
Figure 5-11  Camera parameter analysis — full-grayscale calibration

@ (o]

Target Camera

Parition Topology Live Preview

View Image
 Display Contral

Screen Brightness

» Areato Be Calibrated

» Bezel Information

High-Bright High-Brightn rameter Record

Manual mode Automatic mode Live Prev
Peak Bright  Partition Information
/| Custom Partition

Unit Size

Contr m: Coex Camera: Canon 60 Colorimeter: Not connected

Step 1 On the High-Brightness tab page, adjust the camera settings at the default grayscale level for image displaying.

There are different camera adjustment methods depending on whether the Super Resolution Imaging function is
enabled. See the methods below.

Note:

1. When you connect the control system, the software automatically checks whether the connected controller
supports the Super Resolution Imaging function. If it is supported, it will be enabled by default.
Controllers that support this function include the CX series, MX series, and MCTRL4K.

2. You can enable or disable this function on the More Params tab page. After changing the switch status,
camera parameter reanalysis is needed.

®  When the Super Resolution Imaging function is enabled

How to Adjust

® When the Super Resolution Imaging function is disabled
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t a display brightness value for green (100-230 recommended and the same for red,
nd blue) and turn on the live preview fi n.

2. Set a camera aperture value and a proper exposure (refer to the table below).

7

3. Analyze the peak brightn nd percentages of green, red and blue LEDs. Adjust the focus
ring to letthe images of gr

come clear and not overlapped.

EnsL

4 Analyze the peak brightness and percentages of green, red and blue LEDs.

Step 2 Select the Auto Adjust method to adjust the settings for green.

After you click GEEETE!

CalCube MiniLED Screen Calibration User Manual

, the software will automatically analyze and adjust the Peak Brightness and

Percentage values to be with the appropriate range. If these values still do not meet the requirement, adjust the

focus ring and aperture. After adjustment, click Auto Adjust again.

Step 3 Eliminate the ambient light.

During adjustment, when the page below is displayed, confirm the locating box. If the display area is normal,
click OK directly. If the display area is abnormal, drag the vertexes to select the effective calibration area.

Confirm Background Elimination Area

Description

1. Ifthe display area is normal, please click OK.

2. You can drag and move the four vertexes with your mouse to modify the display area.

Cancel

Step 4 Select the Auto Adjust All method to adjust the settings for red and blue.

In this mode, you only need to click , and the software will automatically adjust the Peak Brightness

and Percentage values to be with the appropriate range.

Step 5 Check the statuses of Peak Brightness and Percentage values of all calibration procedures.
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® |f all the values are in white, they are normal. Go to Step 7.

® [f a value is in red or a value cell has a red border, the value is abnormal. Go to Step 6.
Step 6 Switch to the Manual mode and adjust the abnormal values.

® For red values, adjust the Exposure Time value or turn the focus ring to adjust the focus.

Based on the difference between the actual values of Peak Brightness and Percentage and the standard
value range, adjust the exposure time and focus ring properly, and click the Manually Adjust button.

- If the Peak Brightness value is below the appropriate range, increase the exposure time.
- If the Peak Brightness value is above the appropriate range, decrease the exposure time.

- If the Percentage value is below the appropriate range, turn the focus ring to let the image become
blurry.

- If the Percentage value is above the appropriate range, turn the focus ring to let the image become clear.
® For red borders, click Advanced Adjustment in the Manual mode to adjust the filters that has a red value.

The adjustment method is the same as the above method. After adjustment, click OK to save the
adjustments.

Figure 5-12  Advanced adjustment

Advanced Adjustment

Analyze Peak LED Brightn... LED Percentage( View Image

Green filter 6 00 Manually A

Red filter 60 Manually A

Blue filter 00 Manually A

Green filter 50 Manually A

Red filter 60 50 Manual

Blue filter

Green filter

Red filter

Blue filter 60 1000 Manually Adjus’

Step 7 Click Next. On the Low-Brightness Parameter Record tab page, record the aperture and focus values.

Figure 5-13  Recording parameter values

High-Brightness High-Brightne rameter Record Low-Brightness Low-Brightn ameter Record

Aperture 0.00 = Focus 0.00 = Back Mext

Camera: Canon 6D Colorimeter: Mot connected

Step 8 Click Next. On the High-Brightness tab page, refer to Step 2—-Step 7 to adjust the high-brightness parameter
and record the corresponding aperture and focus value.

Step 9 After adjustment, click MIEMMEFE to view the images collected by camera during analysis.

Click to choose a color and view the collected image in that color. You can zoom in the image

by clicking oy entering a number, or pressing Ctrl and rolling the mouse wheel at the same time, to check
whether the clarity of collected LEDs meet requirements.
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5.3.3.3 Low-Grayscale Calibration

Figure 5-14  Camera parameter analysis — low-grayscale calibration

Step 1 On the Brightness Calibration1 tab page, follow the How to Adjust a Camera instructions to adjust the

camera settings. Only the C3200 camera is supported and Super Resolution Imaging is enabled by default. The
method of using the camera is as below.

How to Adjust

1. Setthe camera aperture to a value not greater than f8. You are advised to adjust the focus
ring from ==

2. Turn on the live pre:

Step 2 Select the Auto Adjust method to adjust the settings for green.

After you click GEEEETEN the software will automatically analyze and adjust the Peak Brightness and

Percentage values to be with the appropriate range. If these values still do not meet the requirements, adjust
the focus ring and aperture. After adjustment, click Auto Adjust again.

Step 3 Eliminate the ambient light.

During adjustment, when the page below is displayed, confirm the locating box. If the display area is normal,
click OK directly. If the display area is abnormal, drag the vertexes to select the effective calibration area.

www.novastar.tech

PAGE JKY



CalCube MiniLED Screen Calibration User Manual

Confirm Background Elimination Area

Description

1. Ifthe display area is normal, please click OK.

2. You can drag and move the four vertexes with your mouse to modify the display area.

Step 4 Select the Auto Adjust All method to adjust the settings for red and blue.

In this mode, you only need to click , and the software will automatically analyze and adjust the Peak
Brightness and Percentage values to be with the appropriate range.

Step 5 Check the statuses of Peak Brightness and Percentage values of all calibration procedures.

® |f all the values are in white, they are normal. Go to Step 7.

® [favalueisinred, itis abnormal. Go to Step 6.
Step 6 Switch to the Manual Mode and adjust the abnormal values.

Adjust the Exposure Time values or turn the focus ring to adjust the focus.

Based on the difference between the actual values of Peak Brightness and Percentage and the standard
value range, adjust the exposure time and focus ring properly, and click the Manually Adjust button.

® |f the Peak Brightness value is below the appropriate range, increase the exposure time.

® |f the Peak Brightness value is above the appropriate range, decrease the exposure time.

® |f the Percentage value is below the appropriate range, turn the focus ring to let the image become blurry.
°

If the Percentage value is above the appropriate range, turn the focus ring to let the image become clear.

Step 7 After procedure 1 analysis is complete, the software will automatically calculate and generate the camera
parameter values of the rest procedures.

Step 8 After adjustment, click to view the images collected by camera during analysis.

Click _ to choose a color and view the collected image in that color. You can zoom in the image

by clicking , entering a number, or pressing Ctrl and rolling the mouse wheel at the same time, to check
whether the clarity of collected LEDs meet requirements.

5.3.4 Set Areas to Be Calibrated

When the areas to be calibrated are not on the same surface or they have a certain angle, they need to be set
in the software. If there are no such situations, skip this section.

For example, for the screens mounted on the four sides of a pillar, there is a 90° angle between each two
adjacent screens. For adjacent screens that are separated by objects, they are not on the same surface.
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Figure 5-15  Setting the area to be calibrated

* Areato Be Calibrated

Full Screen Resolution: 1=

Start Row
Start Column
Height

Width

Freview Apply

Step 1 Set the information about the area to be calibrated by entering a number or clicking -

® Full Screen Resolution: The screen resolution read by the software

® Start Row: The horizontal initial coordinate of the area to be calibrated
® Start Column: The vertical initial coordinate of the area to be calibrated
® Height: The height of the area to be calibrated

® \Width: The width of the area to be calibrated

Step 2 Click Preview. The area to be calibrated turns green on the LED display. At this time, The Preview button
changes to Stop. Click Stop to stop preview.

Step 3 After the settings are done, click Apply.

5.3.5 Set Bezel Information

When the screen to be calibrated has a bezel, the bezel information needs to be set in the software. If you do
not set the information, positioning of the start LEDs during calibration and the calibration result will be affected.
If there are no such situations, skip this section.

For example, the four sides of on-site screens can be sealed in order to prevent water or dust. Some rows and
columns of LEDs near the sides are wrapped up.

Figure 5-16  Bezel information

* Bezel Information

Top O . Preview

Bottom 0 - Preview

Left 0 : Preview

Right 0 . Preview

Apply

Step 1 In the text box next to Top, enter the number of rows that are wrapped up.

Step 2 Click View to check whether the information you set is correct. The LEDs for which you set bezel information will
display the image in white on the LED screen. When the first row of LEDs on top of the screen displays image,
the top bezel setting is done.

Step 3 Repeat Step 1 and Step 2 to set the bottom, left and right bezels.

Step 4 After the settings are done, click Apply.
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5.4 Calibration

5.4.1 Configure Procedure

For common COB screens, use High-Precision Calibration (default procedure). After selecting a partition, you
can start calibration directly. Based on the on-site calibration situation, you can also select Full-Grayscale
Calibration, Brightness and Chroma Calibration or Custom.

® To ensure good calibration effect in medium grayscale and low grayscale and if the calibration site has the
supporting equipment that supports full grayscale calibration, select Full-grayscale calibration.

® For common LED screens, select Brightness and Chroma Calibration.

® |f you need specific calibration effects, for example, blue and white optimization effect, automatic target
value generation, etc., select Custom and configure the number of procedures based on the on-site

calibration situation and select the functions for each procedure.

Figure 5-17  Procedure

Brightness Target Procedure | More Para..

High-Prec... Full-Gray. .. Brightne... Custom

* Procedurel

Coef Type
Brightn coef

Configuration ltems:
Curved Surface Correction

Calibration Procedure:
Area Positioning
Collect Red LEDs
Collect Green LEDs
Collect Blue LEDs
Generate Coefs

Upload Coefs

* Procedure2
Coef Type
Chroma coef
Configuration ltems:

Curved Surface Correction

Seam Correction

| 34
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Custom
Figure 5-18  Custom configuration

Custom Procedure

Procedure

Coef Type

Brightness coef Common chroma coef Chroma coef
Calibration Configuration

Mixed-Light Elimination ~/| Curved Surface Co_.. +/ Seam Correction

+/| Generate TargetV._.. +/ Generate Blue/Whi...

Calibration Procedure

Warm U

S e Filter W X N ¥ Clear Al
Brightness

Time

Collect Red LEDs
Collect Green LEDs

Collect Blue LEDs

Upload Coefs

Save Coefs to HW

Step 1 Configure the number of procedures required.

® Click Add to add a calibration procedure.

® Click Delete to delete the current calibration procedure.
Step 2 Select a coef type.

® Brightness coef

This changes only brightness of the R, G and B primary colors. It does not sacrifice the color gamut of LED
display, but it cannot eliminate chroma difference between LEDs. If the display does not have obvious
chroma difference but has bright and dark blocks, use brightness calibration.

® Chroma coef

It is used in the scenario where the screen uses different batches of LEDs or modules, and it has obvious
brightness and chroma differences.

® Common chroma coef

This changes brightness of the primary colors and slightly sacrifices the color gamut. However, it ensures
high LED brightness consistency and chroma consistency. If the display has chroma difference, use chroma
calibration.

Step 3 Select the calibration configuration for this procedure.
® Mixed-Light Elimination
® High-accuracy calibration, primarily for the miniLED display calibration
® Curved Surface Correction

Eliminate the curved surface problems between partitions caused by calibration.

® Seam Correction
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It is mainly used for calibration of fine-pitch screens, which can correct the bright line problems caused by
module splicing, and also has certain correction effect on the dark lines caused by module splicing.

® Generate Blue/White Coefs
Optimize the display effect for the blue and white after calibration.
® Generate Target Values

Generate a set of target values automatically according to the screen's original brightness and chroma
information and the target achievement ratio (95% by default) you set.

Step 4 Select the calibration processes for the current procedure.
® Warm Up: Set the brightness of the LED display after it is turned on and how Ioathat brightness level lasts

before you start calibration. You can set them by entering numbers or clicking
screen displays a white image.

. During warm-up, the LED

® Area Positioning: Confirm the background elimination area.
® Collect Red LEDs: Collect and analyze the red LEDs.
Collect Green LEDs: Collect and analyze the green LEDs.
Collect Blue LEDs: Collect and analyze the blue LEDs.

Generate Coefs: Calculate and generate the calibration coefficients.

Upload Coefs: Upload the coefficients in a quick or stable manner. Stable uploading ensures data accuracy.
Quick uploading uploads data very fast and is the default uploading method.

® The LED display goes black during quick uploading but not during stable uploading.
® Save Coefs: Save the coefficients to the database.

® Save Coefs to HW: Save the coefficients into the receiving card.
Step 5 When all the procedure configurations are complete, click OK to generate the custom configuration.

Also, if you need to re-collect and re-analyze some images, you can precisely locate them via custom
configuration, as described in 7.3 Recollect and Reanalyze Some Images.

5.4.2 More Parameters

More parameter settings include LED positioning parameters, calibration parameters, module specifications,
uniformity optimization parameters, data calibration, wider wavelength and brightness range LED calibration,
uniformity compensation, eliminate seam strips, and Super Resolution Imaging.

Figure 5-19  Settings of more parameters

» Display Co... | Brightness Target Procedure | More Para...

+ Pixel Positioning Parameters

Allowed Dead LED Ratio

w Calibration Parameters

Blocked Area Brightness Prod
Stable Coefficient Uploading

Save Images of All Partitions

+/| Save Images of All Procedures

Image Save Path E:Jhuchaoyuefimg
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Pixel Positioning Parameters

To obtain and calculate the brightness and chroma parameters of each LED to ensure the calibration effect,
each LED must be positioned precisely.

Figure 5-20  Preview of LED positioning

Allowed Dead LED Ratio: To ensure the calibration effect, the ratio of LEDs that cannot be identified (dead LEDs)
in the calibration area must be less than this ratio.

You can enter a number or click the up or down arrow to set the ratio. The maximum allowed ratio is 500%o.

Calibration Parameters

® Ambient Light Elimination: Eliminate the background light. Calibration is generally required to be done in a
very dark environment. If this function is enabled, calibration can be done even if the environment is not dark
enough.

® Blocked Areas Brightness Processing: If some partitions are blocked by leaves and/or electric wires, this
function can be enabled to automatically detect the blocked areas and process them accordingly, ensuring
the final calibration effect.

® Stable Coefficient Uploading: Upload the coefficients stably to ensure data accuracy.
® Save Images of All Partitions: Select this function to save images of all the partitions. If this function is not

enabled, only the images of current partition will be saved. Click . to choose a path to save the images.
The default path is Documents\NovaCLB\Screen.

® Save Images of All Procedures: Select this function to save images of all the procedures. If this function is

not enabled, only the most recently collected procedure images will be saved. Click . to choose a path to
save the images. The default path is Documents\NovaCLB\Screen.

Note:

If stable coefficient uploading is not enabled, the default uploading method is quick uploading. To use quick
uploading, make sure that the graphics card of the control computer must work in full range. If it works in limited
range, the calibration coefficients transmitted may have a problem.

Screen Information

Confirm the module size and screen type again. Please fill in the information according to the on-site situation,
otherwise the effect of correcting seam brightness caused by splicing will be compromised.

Uniformity Optimization Parameters
Figure 5-21  Uniformity optimization parameters

 Uniformity Optimization Parameters

~/| White Brightness Preferred

Target Achieverment Ratio:

Optimization Mode RGBW balanced
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® \White Brightness Preferred: If this function is enabled, the calculated white target value after calibration is
consistent with the white target value set by the user. However, the screen uniformity may be affected. If this
function is not enabled, screen brightness will be sacrificed to ensure the screen uniformity and the white
target value will be changed.

® Target Achievement Ratio: This function controls the ratios of red, green and blue LEDs that can achieve the
target value when the Generate Target Values function is enabled. The default ratio for each color is 0.95.

If you find that a color has poor effects after calibration, you can lower the ratio of that color appropriately
and regenerate coefficients to adjust the calibration effect. The coefficient adjustment does not affect effects
of the other colors. It only affect that color itself and the white color.

® Optimization Mode: This function is used to select the desired blue and white optimization effect when blue
and white optimization function is enabled.

The options include RGBW balanced and BW preferred. If the chroma uniformity of blue before screen
calibration is good, select the BW preferred mode.

Note:

After the calibration is complete, if you make changes to the uniformity parameters based on the calibration
effect, you can upload the calibration effect as follows.

* For the High-Precision Calibration and Full grayscale calibration procedures, select Procedure 2 on the
Manual Calibration page. Then, click Generate Coefficient > Upload Coefs to re-upload the calibration
coefficients.

* For the Brightness and Chroma Calibration procedure, coefficient uploading is not involved.

* For the Custom procedure, check whether the last item of the last procedure in the configuration items on the
Procedure page is Generate Target Values. If it is, select the last procedure on the Manual Calibration
page. Then, click Generate Coefs > Upload Coefs to re-upload the calibration coefficients. If it is not, do
calibration again.

Wider Wavelength and Brightness Range LED Calibration
Figure 5-22  Wider wavelength and brightness range LED calibration

 Wider Wavelength and Brightness Range LED Calibration

/| Enable

This function is enabled by default. With the reasonable calibration coefficients that match different ranges of
precisely collected wavelength and brightness of LEDs, the display effects of different batches of LEDs can be
significantly improved.

If the screen to be calibrated uses different batches of LEDs, or the calibration site has no optical measuring
device, please make sure to enable this function.

Uniformity Compensation

Figure 5-23  Uniformity compensation

w LUniformity Compensation

/| Enable

This function is enabled by default. It is suitable for screens with poor display effects before calibration. It can
effectively improve the display uniformity.

Eliminate Seam Stripes

Figure 5-24  Eliminating seam stripes

* Eliminate Seam Stripes

Enable
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This function is used to remove the diagonal stripes around the seams caused by high-resolution partitions after

calibration.

If this problem occurs on the splices after calibration, enable this function, regenerate calibration coefficients

and upload them so that stripes can be removed directly.

Super Resolution Imaging
Figure 5-25  Super Resolution Imaging

 Super Resolution Imaging

/| Enable

This function is used to greatly increase the calibration speed with a latest algorithm.

Note:

1. When you connect the control system, the software automatically checks whether the connected controller
supports the Super Resolution Imaging function. If it is supported, it will be enabled by default.

Controllers that support this function include the CX series, MX series, and MCTRL4K.
2. After the Super Resolution Imaging switch status is changed, camera parameter reanalysis is needed.
3. Inlow-grayscale calibration mode, Super Resolution Imaging is enabled by default and cannot be

disabled.

5.4.3 Partition Calibration

Prerequisites:

When you have configured a custom procedure and the number of procedures is greater than 2, you need to
return to the Camera page, select the procedure to be analyzed, and perform the camera parameter analysis

manually before starting the calibration. For details, see 5.3.3

Analyze Camera Parameters.

Partition calibration can be done manually or automatically.

® Automatic Mode

In this mode, the software can start the calibration procedure automatically, including collecting

data, analyzing data, and generating, uploading and saving coefficients., which is very convenient and

efficient.

- In high-precision calibration or common calibration mode, you only need to click Auto Calibration.

Partition Topology Live Preview

Partition Calibration

alibration

Live Preview Auto Calibration

Control System: Not connected Camera: Not connected Colorimeter. Not connected

Camera C on

View Image » Display Co. Brightness Target Procedure | More Para

Selected Display Control
Preferred ey

Done

TargetValues Cha Screen Brightness

- In full-grayscale calibration mode, click Auto Calibration first. During the calibration process, the
following window will be displayed. Please adjust the camera aperture and focus to the values displayed

in the window.
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ck whether the camera par:
tent with the following inform:

Aperture

Focus

- In low-grayscale calibration mode, click Parameter Calculation first to automatically calculate the
parameters needed during the low-grayscale calibration process. Then, click Auto Calibration and
complete the calibration.

Partition Topology Live Preview view Image y g Target Procedure | Mare Para

cted
Preferred
Done

b . Screen Brightness

en Display

Partition Calibration Border Correction

Manual Calibration
'm Up
Upload Initi
Live Preview arameter Calculatio Auto Calibration

Parameters not calculated Green LEDs

Contro 'm: Not connected Camera: Not connected Colorimeter. Not connected

® Manual Mode

In this mode, you must manually control the calibration procedure, such as collecting image data, generating,
uploading and saving coefficients, etc.

Partition Topology Live Preview View Image » Display Co Brightness Target Procedure  More Para...

Selected ~ Pixel Positioning Parameters

Preferred Allowed Dead LED Ratio
Done

Target Value: w Calibration Parameters

Blocked Area Brightness Pro
e Coefficient Uploading
Images of All Partitions

/| Save Images of All Procedures
Partition Calibration Border Correction
Image Save Path |E:huch
~/ Manual Calibration
warm Up
Live Preview Pr a Positioning
en Information

ct Color Collect

Generate Coefs Upload Coefs Coefs efs to HW Apply

Control 'm: Mot connected Camera: Not connected Colorimeter: Not connected

After a partition is calibrated, go to the Calibration page again, select the next partition to calibrate. Repeat
these actions until the entire screen is calibrated.

Note:

1. Inlow-grayscale and full-grayscale calibration modes, when Super Resolution Imaging is enabled,
manual collection is not supported.
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2. For screens that use special ICs, after the low-grayscale calibration procedure is finished, do a full-
grayscale calibration procedure to ensure a good calibration effect.

Preferred Calibration

After you calibrate the first partition, go to the Calibration page again. Some preferred calibration partitions (in
pink) will appear on the partition topology.

Select a preferred calibration partition and calibrate it. After that partition is calibrated, new preferred calibration
partitions will appear. Repeat these actions until the entire screen is calibrated.

Note:

* After a partition is calibrated, its adjacent partitions will be preferred calibration partitions. Please select one of
them to calibrate.

* You are advised to calibrate partitions in the recommended preferred calibration order. That ensures smoother
transitions between partitions and better calibration effects.

Figure 5-26  Preferred calibration

Partition Topology View Image Camera Preview

Selected
Preferred
Done

Target Values Changed

Continue Calibration

When the calibration is disrupted due to image analysis failure, click Enable Calibration again. A message
saying "Do you want to continue the last unfinished calibration?" will be displayed.

® (Click Yes to continue calibration from the image with failed analysis last time.
® (Click No to start calibration from the beginning.

Figure 5-27  Continuing calibration

Auto Calibration

o continue the last unfinis

Area Positioning (o]

ave Coefs

Upload Coefs Store to Hardware
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Confirm Calibration Effect

When the number of configured procedures is greater than or equal to 2, after the first calibration procedure is
completed, the Confirm Calibration Effect page will pop up. You can check whether the calibration effect is as
expected through the Display Control functions.

® |fitis as expected, click Continue and start the second calibration procedure.

® |[f it is not expected, click End to end the calibration procedure and return to the Camera page. On that page,
fine-tune the image size. For details, see 5.3.3  Analyze Camera Parameters. After fine-tuning, start
calibration again.

Figure 5-28  Confirming calibration effect

Confirm Calibration Effect

Please check whether the LED screen calibration effect is correct.

Display Control

Color

Screen Brightness

+/| Enable Calibration
Full-
/| Pixel-by-Pixel Display

Full-Screen Display

Continue(17;

Generate Target Values

When a custom procedure is configured and Generate Target Values is selected, after the first partition is
calibrated, you can go to the Target tab page and view the re-generated target values. You can also fine-tune
the target values based on the calibration effect of the first partition.

Figure 5-29  Target values (auto generated)
Partition Topology Live Preview View Image » Display Co Brightness Target Procedure | More Para...

Selecied
~ TargetValues (Auto Generated)

Preferrad
Brightn

Done

Target Values Changed

cay Percentage

Synchronous Decay

Pariition Calibration Border Correclion

i Keep Color Temperature
Manual Calibration p P

Warm Up

ositioning

Auto Calibration

Camera: Not connected Colorimeter: Not connected

5.4.4 Border Correction

If there are multiple partitions, perform border correction according to the order of Border Correction > Coef
Simulation > Upload Coefs > Save Coefs to HW > Save Coefs. The system will eliminate the partition
borders, upload coefficients, save parameters to hardware and save the adjustment data.
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Figure 5-30  Border correction

Partition Topology Live Preview View Image » Display Co.. Brightness Target Procedure | More Para.
Brightn... C

Selected 3 140

Preferred

Done

Target Values Changed
Brightness Decay Percentage

Keep Color Temperature

Pariition Calibration Border Correction

» Target Value Application
Border Correction Coef Simulation a S s Coefs to HW

Apply

: Not connected Camera: Not connected Colorimeter: Mot connected

® Border Correction: Correct the brightness and chroma nonuniformity of the borders between partitions.

® Coef Simulation: The software uses the calibration coefficients to restore the display effect of the LED
screen before calibration. The restored image is simulation image. By comparing the simulation image with
the actual display effect before calibration, you can know whether the calibration result is OK.

Figure 5-31  Coefficient simulation

Draw ID

Simulation Color

Display Mode

Primary Color C ale False Color

Control System: LCT Camera: Canon EQS 6D Colorimeter: Mot connected

- Draw No.: Draw the partition No. on the simulation image.
N Simulation Color: Select red, green or blue as the simulation color.

- Display Mode: Set the display mode of the simulation image. You can select the best display mode
based on your observation. The display modes include:

» Primary Color: The simulation image in this color is a color image. Its color is the same as the
simulation color.

» Grayscale: The simulation image in this color is a grayscale image. It is always a grayscale image
no matter what the simulation color is.

» False Color: The simulation image in this color is an image where a brightness range is represented
by one color.

- Upload Coefs: Upload the coefficients to the receiving card.
- Save Coefs: Save the coefficients to the database.

- Save Coefs to HW: Save the coefficients to the receiving card.
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Upload Calibration Coefficients

After the calibration coefficients are saved to the database, right click the topology and click Upload Calibration
Coefficients, and you can upload the coefficients of the current partition to the screen.

To upload calibration coefficients of several partitions, click and drag the mouse to select partitions, rick click
and select Upload Calibration Coefficients.

Partiion Topology Live Preview View Image W Displa Brightness Target Procedure | More Para

Selecied ~ Pixel Positioning Parameters

Preferred Allowed Dead LED Ratio 3

Done

Target Values Changed C: arameters

ent Light Elimination

Pariition Calibration Border Correction

1 Information
Border Correction Coef Simulation Upload Coefs

Control System: Not connected Camera: Not connected Colorimeter. Not connected

5.4.5 Display Control

Using this function, you can adjust the screen brightness and clearly see the actual calibration effect change of
each level of grayscale. You can also switch colors to see the uniformity of red, green, blue and white.

Figure 5-32  Display control

Color

Screen Brightness

Enable Calibration

Full-Gray

Pixel-by-Pixel Display

Full-Screen Display

Step 1 After partition calibration, choose a color for the current partition on the screen to display.

Step 2 Adjust the screen brightness by dragging the slider, clicking - or entering a number.
Step 3 Select Enable Correction to view the post-calibration display effect in the selected color on the LED screen.

At the same time, you can select or deselect Pixel-by-Pixel Display to view the calibration effect in pixel-by-pixel
display mode and non-pixel-by-pixel display mode.

Step 4 Select Full-Screen Display to illuminate all partitions.

® |f both Enable Calibration and Full-Screen Display are selected, the calibrated partition(s) will display the
calibration effect, but the uncalibrated partition(s) will display the image in the original status.

L4 If Enable Calibration is not selected but Full-Screen Display is selected, both the calibrated and
uncalibrated partitions will display the image in the original status.
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5.4.6 Brightness Data

Brightness data include the brightness distribution, brightness distribution diagram, dead LED information and
the achievable percentage of brightness coefficients that are read by the software after calibration. These
parameters are the LED display brightness information after calibration and they cannot be modified.

Figure 5-33  Brightness data

+ Brightness Distribution Diagr

® Brightness Distribution: Display the brightness uniformity, maximum brightness values, minimum brightness
values and average brightness values of the red, green and blue in digital form, respectively.

® Brightness Distribution Diagram: Display the distribution of brightness in the selected color and the numbers
of LEDs under the brightness.

® Dead LED Information: Display the number of dead LEDs in the selected color.

® Achievable Percentage of Brightness Coefficients: Display the percentage of LEDs that have achieved the
brightness coefficients.

5.4.7 Change Target Values

If the calibration effect of the current partition or the entire screen is unsatisfactory, you can modify the target
values on the Target tab page to correct the calibration coefficients without calibrating the partition again.
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Figure 5-34  Changing target values

» Display Co... | Brightness Target Procedure @ More Para...

w Chroma Coordinate Distribution

= (Original Target

Larger View

® Chroma Coordinate Distribution: It is shown in a color space diagram and can be changed through one of
the following two methods:

- In u drag the three vertexes in the diagram to change the target values.

Larger View
- Click - to enter the larger view page. Drag the three vertexes on the right diagram to
change the target values, double click the values in the target value table and enter numbers, or select

Keep Color Temperature and change color temperate value to change the target values.
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Figure 5-35  Changing target values

Larger View

Original Values
Cx Cy
902.00 0.6900 0.3000
1990.00 00 0.7400

0.0800

Brightn. .
631.40 0.3000

1393.00 0.1730 0.7306

0.0
0.0

= Original Target

Cancel

® Target Values: Double click to enter values directly, drag the Brightness Decay Percentage sliders or
change the color temperature value to change the target values.

If Generate Target Values is selected, after the first partition is calibrated, you can view and change the re-
generated target values on this page.

® Target Values Application: Apply the current target values to the current partition or all partitions. After
selection, click Apply.

- If you select Current Partition, you will apply the modified target values to the current partition and
upload calibration coefficients. The target values of other partitions will not be changed.

- If you select All Partitions, you will apply the modified target values to all the partitions and upload the
calibration coefficients of the current partition. Other calibrated partitions will turn red on the topology.
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6 Help

6.1 Network Connection

If the distance between the control computer that controls the LED screen and the calibration computer is within
100 meters during pixel level calibration, connect the computers with Ethernet cable. If the distance is greater
than 100 meters, connect them wirelessly.

Here the router shown in Figure 6-1 will be taken as an example to illustrate how to set and use a router.
Figure 6-1 Wireless router

Step 1 Connect the router to the control computer with Ethernet cable via a yellow port of the router.

Figure 6-2 Ports of wireless router

el 5 1)

- -

Step 2 Use the wireless network function of the calibration computer to connect it to the wireless router. Note that
whether with cable connection or wireless connection, IP addresses of the two computers and the default IP
address of the router must be on the same network segment when NovalLCT is used together for calibration.

Figure 6-3 Setting IP address

4L Local Area Connection Properties @I@ Internet Protocol (TCP/IP) Properties

General | Advanced | General
Connedt using You can get IP settings assigned automatically f your network supports
this capabity. Otherwise, you need to ask your network administrator for
B9 Broadoom NetRreme Gigabt Ethems the appropriate |P settings
i; Disable This connection uses the following tems (O Obtan an IP sddress automaticaly
- tal
:t;“ ¥ B Clent for Microscft Networks ]y () Usa the following 1P address
£2 g‘.’M«nWQePruocol / IP address 192.168. 0 . 166
Bridge Connections v File and Printer Shanng for Microsoft Ny
Subnet mask 255,255 .286 . 0
Create Shortaut @ Inkaiiet Frctocol (TCF/)
Defauk gateway |
e o
Descrpt
Transmission Control Protocol/Intemet Protocol. The defaut (3 Use the following DNS server addresses
wide area netwodk protocol that provides communication
across dverse interconnected networks Prefered DNS server:
Aremate DNS server
[¥] Show icon in notfication area when connected
[¥] Notfy me when this connaction has kmited or no connactivty
Advanced
[ ox J[ o ]
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6.2 Auxiliary Tool for C3200 Camera

You can use the IP configuration tool that comes with the camera to manage the cameras.

In the System list in the upper-left corner, you can see all the network adapters of the computer directly
connected to the C3200 and which adapter the C3200 is connected to.

B GxGigelPConfig — O X

Help
=B System
& Bluetooth Device (Personal Area Network) (0. 0. 0. 0[1C-1B-B5-F1-C4— Refresh Devices ‘
= 4 Realtek PCIe GBE Family Controller(192. 168.0.1[B0-0C-D1-31-E7-09])
‘ MARS-3140-3GM-P-M03 (192. 168. 0. 11[00-21-49-02-28-04])
@ SVN Adapter V1.0(0.0. 0. 0[00-FF-30-75-09-7D])
s Intel (R) Dual Band Wireless—AC 8265(172.17. 163. 124[1C-1B-B5-F1-C--
", Microsoft Wi-Fi Direct Virtual Adapter #3(0.0.0.0[1C-1B-B5-F1-C4- _ !
@ Microsoft Wi-Fi Direct Virtual Adapter #4(0.0.0.0[1E-18-B5-F1-C4-- | Manual Config

Auto Config ‘

T Static IP

TP Address |'I] 0.0 .0

Subnet Mask |-D .0 .0 .0

Gateway |'I] 0.0 .0
“ DHCP

€ _LEA

Device User ID

Reset Device ‘ Reconnect Device

® Refresh Devices: Click to view the latest connection status of the devices.
® Reset Device: Click to power off the C3200 and restart it.

® Reconnect Device: Click to disconnect and reconnect the C3200.

6.3 Method of Calibrating a 4K+ Screen

When using a C3200 camera to calibrate a screen larger than 4K it's best to calibrate a 4K part each time to
ensure the efficiency. If there is a difference in the curved-surface transitions between partitions after the
calibration is completed, you need to deal with it by following CalCube MiniLED Ultra-Large Screen Calibration
Technology Quick Start Guide.
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7 Troubleshooting

7.1 View Partition Calibration Effect and Troubleshoot Problems

Calibration effects of some areas may not be ideal. You need to troubleshoot the problems purposely based on
the calibration effects. Before troubleshooting, follow the steps below to learn how to view camera collected
image.

Click on the Partition Calibration page to enter the measured image page. First, observe the clarity and
completeness of the image. Second, observe whether all the LEDs have been selected by the smart positioning
rectangle, as shown in Figure 7-1.

Figure 7-1 Observing measured image

Partition Topology Live Preview View Image

® Screen blurring phenomenon 1: Some vertical bright or dark lines appear between partitions after
calibration.

Reason: Generally speaking, this problem is caused by poor quality of imaging. You can observe whether
the LED image is clear on the collected image after zooming it in. Usually, the reason of poor imaging quality
is that the resolution you set for a partition is too high or the lens focusing is not clear.

® Screen blurring phenomenon 2: Water ripple phenomenon occurred on the calibrated partition.

Reason: This problem is generally caused by insufficient image collection. Let the LED screen display the
calibration effects in red, green and blue, respectively, to find out the color or colors in which the calibration
effect is undesirable. Slightly adjust the focal length or focus again and recalibrate the display in that color or
those colors to resolve the problem.

In addition, some on-site conditions may also lead to undesirable calibration effect. For example, ambient light
interference or wind causes lens shaking, or raining or snowing causes blurred imaging. Calibration engineers
must take measures to avoid influence of these external environmental factors in order to achieve the ideal
calibration effect.

7.2 Water Ripple Occurred After Screen Calibration

The LED display in a certain color, most frequently in blue, may have water ripple phenomenon after calibration.
The reason is that the LED screen resolution is too high, but the camera resolution is relatively insufficient and
sampling frequency is very low. This phenomenon is known as moiré pattern in optical imaging.

To resolve this problem, use any of the methods below and recollect images in red, green and blue.

1. Change the camera angle. You can rotate the camera to slightly change the camera angle in order to
eliminate or change the moiré pattern.

2. Change the camera location. You can move the camera leftward, rightward, upward or downward to
change the angle between the camera and LED screen to reduce moiré pattern.

3. Change the camera focusing. Too clear focus and obtaining precise details on detailed patterns may cause
moiré pattern. Please adjust the focus ring to make imaging a little blurred in order to change clarity and
therefore help eliminate moiré pattern.
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4. Change the focal length. You can use different focal lengths to change or eliminate moiré pattern.

7.3 Recollect and Reanalyze Some Images

If the calibration effect is not satisfactory or the calibration cannot be carried out smoothly and recollection of
some images is required, the custom configuration in the Procedure function can be used to precisely locate
the images that need recollection.

For example, the 4 images in the red box below need to be recollected. The detailed operations are as follows.
Figure 7-2 Stored images

=] blue-xjpg 2020/4/3 14:17 Image (jpg) File 993 KB
=] blue-x-0,jpg 2020/4/3 14:16 Image (jpg) File 992 KB
|=| blue-x-1,jpg Image (jpg) File 991 KB
I;'E‘ blue-x-2,jpg 2020/4/3 14:1§ Image (jpg) File 993 KB
=/ blue-x-3.,jpg 2020/4/3 14:1p Image (jpg) File 992 KB
=] blue-x-black,jpg 20207473116 Image (jpg) File 196 KB
=] blue-y.jpg Image (jpg) File 939 KB
|=| blue-y-0,pg ] Image (jpg) File 938 KB
|=| blue-y-1.jpg 2020/4/3 14:14 Image (jpg) File 939 KB
[Ebluey-2jpg 2020/4/3 14:14 | Image (pg) File 989 KB
=] blue-y-3.jpg Image (jpg) File 1,014 KB
|=| blue-y-black,jpg Image (jpg) File 200 KB
|=| green-xjpg Image (jpg) File 2,159 KB
|i=| green-x-0.jpg 2020/4/3 14:15 Image (jpg) File 2,158 KB
|=| green-x-1.jpg 2020/4/3 14:16 Image (jpg) File 2,159 KB
|=| green-x-2.jpg Image (jpg) File 2,159 KB
|=| green-x-3.jpg 2020/4/3 14:16 Image (jpg) File 2,159 KB

Step 1 Under the Procedure tab, click Custom to enter the Custom Procedure page.

Step 2 Configure the calibration procedure and select a calibration mode. The mode must be the same as the

calibration mode of the images you want to collect.
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Step 5
Step 6

Step 7
Step 8
Step 9

Step 10
Step 11
Step 12
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Figure 7-3 Custom procedure
Custom Procedure
Procedure1

Coef Type

Brightness coef Common chroma coef Chroma coef

Calibration Configuration

Mixed-Light Elimination +/| Curved Surface Co... +| Seam Correction

/| Generate TargetV... /| Generate Blue/Vhi...

Calibration Procedure
Warm U
Hnl Filter h X ] Y ClearAll
Brightness

Time

Collect Red LEDs
Collect Green LEDs
Collect Blue LEDs
Generate Coefs
Save Coefs

Upload Coefs

jave Coefs to HW

Select colors of LEDs that you want to collect. In this example, select green and blue.
Click Specify next to Collect Green LEDs to specify the locations of the images to be collected.
Click the check box next to Filter to select the filters you want to obtain (Select the X and Y filters).

In the topology diagram, select the locations of the LEDs to be captured. (Select area 2, namely the lower-left
corner).

Click Specify next to Collect Blue LEDs to specify the locations of the images to be collected.
Click the check box next to Filter to select the filter you want to obtain (Select the X filter).

In the topology diagram, select the locations of the LEDs to be captured. (Select areas 0 and 1, namely the two
on the top row).

In the Calibration Procedure area, select other functions for the current procedure.
Click OK to generate the custom configuration.

Perform the calibration procedure and recollect the images. For details, see 5.3.3  Analyze Camera
Parameters.

7.4 C3200 Camera Connection Failed

Step 1

The C3200 camera has compatibility issues with some computers and it may cause a connection failure. The
following methods can be used to reconnect the C3200.

On the Device page, click Advanced. On the displayed page, select Configure IP manually and complete the
settings. Make sure the camera IP and the network adapter IP are on the same network segment.
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Figure 7-4 Advanced settings

Camera Colorimeter

NovalLCT Coex —a - ~ )
Type C3200 v Connect Colorimeter connected
Refresh
Advanced

Advanced

Camera IP Configuration

Local IP
Configure IP automatically

Configure IP manually

Other Settings

Initialize Camera Restart Camera

Cancel

Step 2 Disable the network adapter that is connected to the C3200 and then enable the adapter again.

Step 3 Click OK to go back to the Device page and click Connect under Camera to reconnect the C3200.

7.5 Camera Parameter Analysis Failed Due to Excessive Ambient Light

During camera parameter analysis, if a prompt saying “There is excessive ambient light. Please increase screen
brightness or reduce the ambient light in the room.” is displayed, follow the steps below to troubleshoot.

Figure 7-5 Error code 0x1605

Error

ambient light. Please incre xen brightness or reduce the ambient light in the room.

® Check whether there is any interference from unstable ambient light.
® Check whether the collected images are normal.

1. Open the Saturation folder in the image save path.

You can click H at the top right of the main user interface and select Properties to find the image save
path.

Project

1. Project Name

Image Save Path |C

2. Open the folder of the procedure that has the analysis failure problem and check the image (.png) in the
color that is currently being analyzed.
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| @ = | Process 0
Home Share Wiew

« v » ThisPC » LocalDisk (F) » image » Saturation » Process_0
K MName . Date modified Type
#* Q .
|| blue_y 7/15/202111:46 AM  File
@ blue_y.png 7 17:33 PM PNG File
|j blue_y_black 7 02111:46 AM  File
L] @ blue_y_black.png 7 17:33 PM PNG File
[7] greeny 7/15/2021 11:46 AM  File
@ green_y.png 7, 17:32 PM PNG File
= |J green_y_black 7 02111:46 AM  File
= @ green_y_black.png 7 17:32 PM PNG File
- |J red_y 7 021 11:46 AM  File
@ red_y.png 17:32 PM PNG File
|J red_y_black 2021 11:46 AM  File
@ red_y_black.png 2021 7:32 PM PNG File

v @ Search Process_0

16,306 KB

3. Check whether the background image (_black.png) has lighted pixels or whether the collected color
image (_y.png) does not have lighted pixels.

4. If yes to the above, check whether displaying image on screen during image collection is normal (after
area positioning, observe whether the color and order of displaying image on screen are correct).

— If displaying image on screen is normal

click H at the top right of the main user interface and select Settings. On the Settings page,
increase Collection Interval appropriately.

Settings

Collection Interval (ms)
Collection Timeout Time (ms)

Display Timeout Time (ms)

500 ¢

120001 2

20000 =

Effect Confirmation Waiting Time (s) 20

Expanded Module Rows

Expanded Module Columns

Log Save Path

1

- If displaying image on screen is abnormal

Check whether the output dynamic range of graphics card is Full and change the sending card
firmware version and NovalLCT version to a more stable one.
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| NVIDIA Control Panel — [m]
File Edit Desktop Display Help
.
Qus -Q | G
Select a Task... £ e
[=)- 3D Settings Connector:
Adjust image settings with preview == HDMI-HDTV
Manage 3D settings
Configure Surround, PhysX Resolution: Refreshrate:
- Display = -
. r—— Dynamic Super Resolution 60Hz
-.Adjust desktop color settings 1080p, 3840 x 2160 , HD (4.00x)
~Rotate display 1080i, 3840 x 2160 , HD (4.00x)
View
e e san Ultra HD, HD, SD
-.Set up digital audio
-.Adjust desktop size and position 1080p, 1920 x 1080 (native)
-.Set up multiple displays 1080i, 1920 x 1080
[=)- Video 1080i, 1768 x 992 <
--Adjust video color settings o
..Adjust video image settings
Customize...
.
1 ) To enable custom resolutions, turn off Dynamic Super Resolution factors from Manage 30 settings page.
3. Apply the following settings.
(O Use default color settings
(®) Use NVIDIA color settings
Desktop color depth: Output color depth:
Highest (32-bit) v 8bpc v
Output color format: Output dynamic range:
RGB v Full ~
v
< >
System Information Apply Cancel

5. Do camera parameter adjustment again.

7.6 Camera Parameter Analysis Failed Due to Area Positioning Distance

During camera parameter analysis, if a prompt saying “Camera parameter analysis failed. Please check:
Whether the area positioning box borders are too far from the edges of the collected image.” is displayed and
the prompt still exists after you make the distance shorter, follow the steps below to troubleshoot.

Figure 7-6 Error code 0x1314

Error

Step 1 On the Camera page, select the partition where the analysis failed.

Step 2 In the Partition Information area, check whether Actual Columns Collected and Actual Rows Collected
during displaying image on screen are correct.
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v/ Custom Partition

Unit Size

Max Columns Collected Once

Max Rows Collected Once 450
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Single Partition Size  960x556

Actual Columns Collected 480

Actual Rows Collected 278

Partition

Step 3 If the number of lighted pixels on the screen during displaying image on screen is different from the number of

actual collected columns and rows, reconfigure the screen in NovaLCT and ensure Sending Card Resolution
and Graphics Output Resolution values are the same to avoid the problem of displaying image on screen.

Display Mode

Current Display Mode

Screen Configuration-USB@Port_#0003.Hub_#0001 - O X

Sending Card  Receiving Card Screen Connection

s

Sending Card ... 1920 x 1080(1080P)

Graphics OutputR... 1920 x 1080

Select Input Source
Video Input
Automati... HOMI

Source Confiquration
Source: HOMI

Resolution: 1920 x 1b80p;
RefreshRate T.. [gg

Source Backu... &

Hot Backup Verification :
o Verify

Redundancy

Primary

o [] Custom... 1920 | y[1080 2

Setthe Current Devi... [7] Setas Primary [] Setas Backup

E—
N

v~ Hz InputSource BitDe.. 8Bi v

Working Mode _

‘Setworking .|

Backup

Serial Number of
Primary Sending
Card

Serial Number of
Primary Port

Serial Mumber of
Backup Sending
Card

Serial Number of
Backup Port

| Remesn  Send

|Add| ity | | oDeletey

Restore Factor.| Restore Syste... BackUp Syste. ExportScreenld.. SaveSystemCo.  Save  Close
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Note:

If camera parameter analysis failed and the error code is 0x1315, you also need to check whether Actual
Columns Collected and Actual Rows Collected during displaying image on screen are correct.

7.7 Calibrate the Display to a Specified Color Temperature

When the Wider Wavelength and Brightness Range LED Calibration function is enabled, follow the steps
below to calibrate the display to a specified color temperature.

Step 1 After a partition is calibrated, select the Target tab on the Calibration page.

Figure 7-7 Target

# Display Co... | Brightness Target Procedure | More Para...

Brightn... Cx
0.6811
0.1790

01317

Brightness Decay Percentage

/| Keep Color Temperature

A 700 BRAN 00
47008500 9300

* TargetValue Application

Current Partition All Partitions

Apply

Step 2 Select Keep Color Temperature, drag the color temperature slider or enter a number to change the color
temperature.

Step 3 Select All Partitions under Target Value Application.
Step 4 Click Apply.

Step 5 Continue to calibrate the remaining partitions.

7.8 Poor Calibration Effect of A Color with Generate Target Values Enabled

After the calibration with the Generate Target Values function enabled is done, a certain color has low
saturation or bad uniformity. Follow the steps below to troubleshoot.

Step 1 On the Calibration page, select the More Params tab.
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Figure 7-8 Uniformity optimization parameters

¥ Display Co... | Brightness Target Procedure | More Para...

b Screen Information

* LUniformity Optimization Parameters

/| White Brightness Preferred

Target Achievement Ratio:

Optimization Mode RGBW balanced

Weight (1-

k  Mata Malikratinn

Apply

Step 2 In the Uniformity Optimization Parameters area, adjust the target achievement ratio for the corresponding
color.

® For lower saturation, decrease the ratio for that color appropriately.

® For bad uniformity, increase the ratio for that color appropriately.
Step 3 Regenerate coefficients to adjust the calibration effect.

The coefficient adjustment does not affect effects of the other colors. It only affect that color itself and the white
color.

7.9 Remove Obvious Partition Merging Bands

After calibration, an obvious partition merging band may appear. Do the following to remove it.

Step 1 At the top right of the main user interface, click the H button.
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Figure 7-9 Expanded module rows/columns

Display Timeout Time (ms)

Effect Confirmation W
Expanded Module Rows
Expanded Module Columns

Log e Path Select

Close

Step 2 Click Settings to open the settings page.

Step 3 Based on the on-site situation, increase the values of Expanded Module Rows and Expanded Module
Columns appropriately.

Step 4 Click OK.
Step 5 Set partitions again and do camera parameter analysis.

Step 6 Recollect calibration data.

7.10 Low-Grayscale Calibration Parameter Calculation Failed

Step 1 After the initial low-grayscale calibration coefficients are applied, run NovaLCT and use the test tool to let the
screen display a red image.

Figure 7-10  NovaLCT — Test tool

System(8) Seftings (C) Tools(T) Plug-in(P) User(l) Language(l) Help(H)

- Ce B S8 (v8

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

Local System Information

Control System 0 Other Device v} View Details of Device

Maonitor Information

N\ Vo
Q@ BE O U 4 ME
| 1 1 1
y 1 h y y y y y y y y
Service Status: Service version:3.1.1
=M Test Tool of LED Screen-Movastar — X

Window Pure Color Gradusl Change Grid  Orientation Help

A A *

@ Marmal Graysoale < > 285 2

() hutomatic U - ‘ Start

Step 2 Use the colorimeter to measure the brightness value of red.

O Eed

Step 3 In the Low-Grayscale Parameters area, increase the red initial coef by one and click Apply.
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Figure 7-11  Low-grayscale parameters

ale Parameters

System Version Noval.C Coex S Number of

P

Fol Connect

Screen Mode

Screen

Resolution  0x0

System: Not connected Camera: Nol = Colorimeter. Not connected

Step 4 Use the colorimeter to measure the brightness value of red again.

Note that the Grayscale value in the test tool for the second measurement should be the same as that in the
first measurement.

Step 5 Calculate the difference between the two brightness values of red.

®  |f the difference is a positive value (about a few thousandths), go to Step 7.

®  |f the difference is a negative value, go to Step 6.

Step 6 Increase the red initial coef by one again and click Apply, use the colorimeter to measure the brightness value
of red, and calculate the difference between this brightness value and the value in the first measurement.
Repeat this procedure until the brightness value difference is a positive value.

Step 7 Calculate the stepping value for red.
The stepping value is the number of measurements when the brightness value difference is a positive value

Step 8 Repeat Step 1 to Step 7 to do data analysis for green and blue in order and record the stepping values of the
three colors. Find the maximum value of the stepping values and the maximum value will be the final stepping
value.

Step 9 In the Low-Grayscale Parameters area, click Advanced and enter the stepping value obtained in the previous
step.
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Figure 7-12  Advanced - Stepping

Control S cale Parameters

P
ipe Configuration 0

Port

Green
een Mode

Blue 6 H Apply

Cancel
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