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1. Introduction

Calibration pro is a professional of LED display calibration software ,it was by
Colorlight, which integrates advanced algorithms ,such as Al intelligence and
machine vision to achieve accurate and efficient calibration of the display.

1.1 Operational environment

Components of-calibration system
® Computers
One or two PC (PC for capture and PC for control)
Operating system: Windows 10 with 64 bits system is recommended.
RAM >= 16G(CCM 6000 cameras require 64G)
Graphics card: DVI or other HD port (Using “by sender card” mode )

® camera*1( Canon70D, 80D, 90D, 7D, 7DMarkIl,CCM6000;CCM6000 is
recommended)

Fig.1-2 Canon Camera

® [Lens*1(Canon was re-equipped with  EF 70-300mm /4-5.6L IS
USM, CCM6000 includes a lens )
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Fig.1-3 Lens

CCM was re-equipped with  Milivus 2/35 lens .

Fig.1-4 Lens

® Head*1(Canon was re-equipped with Manfrotto-410,CCM6000 was
re-equipped with Manfrotto-405)

Fig.1-5Head
® Tripod*1( MT190GOC4TB -190GO is recommended)

Fig.1-6 Tripod
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® AC adapter of camera*1
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Fig.1-7 AC Adapter
@ ND filter (Used when the screen is highlighted)

Fig.1-8 ND filter
1.2 Camera assembly

1.2.1 Open the tripod

As shown in figure 1-9, the height of the tripod is recommended to be directly
opposite the center of the screen or close to the height of the viewer.

Fig.1-9 Th

1.2.2 Head Installation

Align the mounting hole at the bottom of tripod head with the positioning bolt of the
tripod, and turn the head clockwise tightly. As shown in figure 1-10.
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Fig.1-10 Head Installation

Finished installation as shown in figure 1-11.

Fig.1-11 Head installation completed

1.2.3 Lens Installation

(1) Following Fig.1-12 arrow direction, toggle the release lever of the heads to the
appointed position.

(2) Adjust the lens direction consistent with the head.
(3) Follow the steps below to complete lens installation.

Firstly, insert the base rear of the lens clip into the dovetail groove of the heads. And
then press the front of the lens, and the release lever will rebound automatically.
Finish lens installation, as Fig.1-13 shown.

4
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|

Fig.1-12 Lens installation

Fig.1-13 Lens installation completed

1.2.3.2 CCM6000 lens installation

Note: This installation operation needs to be carried out in a dust-free
environment.
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Fig.1-14CCM6000
1.2.4 Camera Installation

1.2.4.1 Canon Camera Installation
(1) Rotate and remove the lens cover and the body cover.
(2) Camera Installation: as shown in figure 1-15.

Firstly, to align the red or white mark between the lens and the camera; secondly,
pushing the lens into the camera; lastly, to rotate the camera in the direction of the
arrow shown until the lens snap into place.

Fig.1-15 Camera Installation

(3) Switch the lens focus mode to <MF>, and turn off the optical stabilizer(OS for
Sigma, IS for Canon), as shown in figure 1-16.

Fig.1-16 Focus Mode
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(4)Camera installation is complete (as shown in figure 1-17). Connect the camera to
the computer via USB cable, and now you can begin to calibrate.

Fig.1-17 Installation completed

1.2.4.2 CCM6000 Installation

The camera is connected with the connecting piece,connecting piece is locked with
the buckle at the top of the holder(as shown in figure 1-18).

Fig.1-18Installation complete

7
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1.3.1 Installation

%Celibration_Se‘cup

1) Double-click the installation icon , select a language

Installer Language x

m Please select a language.
"amall

English "

o] [ ot

Fig.1-19 Installer language

2) Enter welcome interface.

2} Calibration 6.50 Setup — X

Welcome to the Calibration 6.50
Setup

Setup will guide you through the installation of Calibration
6.50.

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

(®) Quick Install

Cars
Fig.1-20 Welcome page

Select Quick Install, click Next, and the software will automatically complete the
installation;

Select Custom Installation and click Next to enter the Select Installation Path window;
3) Choose a directory for installation and click [ Next |.
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£} calibration 6.50 Setup — X

Choose Install Location ™
Choose the folder in which to install Calbration 6.50. ko)

Setup will install Calibration 6.50 in the following folder. To install in a different folder, dick
Browse and select another folder, Click Next to continue.

3¢ \Calibration-6. 5\Calibration Browse...

Space required: 126.5MB
Space avaiable: 177.5GB

<Back || Next> Cancel

Fig.1-21 Choose install location

4) Choose components.

2} Calibration 6.50 Setup —

X
Choose Components ....‘
Choose which features of Calibration 6. 50 you want to install, .‘E"

Check the components you want to install and uncheck the components you don't want to
install, Click Install to start the installation.

Select components to install; -+ Common Files | e

| Dependens Files e
- £4 Capture Control see its description.
#- B Screen Contrl

Space required: 133.4MB

o e

Fig.1-22 Choose components

5) Finish installationo
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Completing the Calibration 6.50
Setup

Calibration 6.50 has been installed on your computer.

Click Finish to dose Setup.

Fig.1-23 Setup completion

Software can be run directly after installation, desktop shortcut will be generated

O 2

Calibration
automatically by system, right-click WM and choose [Run as administrator] to
run the client application

1.3.2 Un-installation

Internal uninstall application: select [ all application— calibration— uninstall |
from the start menu, software can be removed automatically.

R
&

Fig.1-24 Uninstall application

10
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2. Calibration Instruction

2.1 Software interface

When open the software, the main interfaces (shown as Fig.2-1) will appear.
Preview interface is for server application and operation interface is for client
application, also work when you separately run them on two computers.

@_ Calibration Pro Eu Disconnected [ga Closed

Welcome to use Calibration Pro
—— New Project —— —— Language and Help ——
New Whole Screen 3
n New by Cabinet E= fngish
New Subscreen Help
D Import From

—— Open Project

FA\L# 3 H\FTE 71 BUG\8989
C:\Users\CLT\Documents\Coloright\\Calbration\\Projects\1111
C:\Users\CLT\Documents\Colorlight\\Calbration\\Projects\20
C:\Users\CLT\Documents\Colorlight\Calbration\Projects\4444
C:\Users\CLT\Documents\Coloright\\Calibration\\Projects\300

C:\Users\CLT\Documents\Colorlight\\Calbration\\Projects\80280

= Browse

Fig.2-1 Client

Fig.2-2 Server

11
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Q. Calibration Pro @ [_E E‘ @T Disconnected ’ Closed C_;llx;' Disconnected

Welcome to use Calibration Pro

—— New Project —— —— Language and Help ——
New Whole Screen - L2bg
New by Cabinet E= Engish

Help

New Subscreen
D Import From

—— Open Project

O]

FATFE T E HBUG\8989
C:\Users\CLT\Documents\Coloright\\Calbration\\Projects\1111
C:\Users\CLT\Documents\Coloright\\Calbration\\Projects\20
C:\Users\CLT\Documents\Colorlight\Calbration\Projects\4444
C:\Users\CLT\Documents\Coloright\\Calbration\\Projects\300

C:\Users\CLT\Documents\Colorlight\\Calbration\\Projects\80280

= d Browse

Fig.2-3 Homepage

2.2.1 New project
_
New Integrated: Open new integrated wizard.
=

New Cabinet: Open new Cabinet wizard.

New Subscreen: Open new subscreen wizard

CED

Import From: Open import wizard, when calibration multiple screens
with the same specification.

2.2.2 Language and help

A3z : Switch to Chinese.
English: Switch to English.

=
Help: Open the software manuals.

12



M Coloright
2.2.3 Open Project

Calibration Pro User Manual

Recent projects will be shown here, you may click to opem them.

e

Browse: Open calibration project file you choosed.

3. Integrated calibration

3.1 Configure the screen

Set the right parameters for display through LEDVISION , then send and save the
setting data to the receiver card.

Note: please close the LEDVISION after configuring parameters, then enter to
Calibration.

3.2 Create a New Calibration

Step 1: New Project Wizard-1

i i
Open the software, select the [ New Integrated] to create a calibration
(shown as Fig. 3-1)

Connect Setting *
(@) Local
() Remote Service not found?
Status PC name User name IP Usage state
< >
Controller port | 9933 TCP:9933 UDP:9934 Connect | Disconnect

Fig.3-1 Project wizard-1

Choose the calibration type, Local or remote.

‘Local’ means the client and server of Calibration will be executed in the same
computer;for 2 PC, you should choose ‘Remote’.

Step 2

13
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New project wizard-2 >

Sender

X7 1.02...1 total

Display by USB {If sender supports

Receiver

i0+ 3.10 ...14 total

Previous hext Cancel

Fig.3-2 Project wizard-2

This step is about the senders and receivers of the screen, the software will detect
them automaticly. If they are detected as expected and then click ‘Next’.

Step 3

New project wizard-3 X

(O canon @ Cccmigo0 v

Lens Type:

Fig.3-3 Project wizard-3

Select the camera model. When the camera is not connected, the Canon camera is
selected by default. Canon camera is connected, and canon camera is automatically
selected; CCM6000 camera is connected, and CCM6000 camera is automatically

selected.

Step 4

Whole Screen project wizard-4 =

Calibration mode

Chip Low Brightness

(@) Brightness () Chroma {_) Repair Seam Only

Previous Next Cancel

Fig.3-4 Project wizard-4

14
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Calibration mode: Brightness. Chroma and Repair Seam Only, The receiving card

program supports chip low brightness calibration, and the chip low brightness
calibration check cabinet can be checked.

Calibration Pro User Manual

Step 5
Whole Screen project wizard-5 X
Module
Width | 160 [ ]Same Batch
Height 120 [ ]COB Module
Pixel Pitch | 0.9 mim []Four LEDS Arrangement
Cabinet

[] Having Cabinet { Unchecked when simple scree

Width | 640 Height |360

Note : multiple cards one cabinet, set size manually

Screen

Width | 640 Height |360

Special-shaped... Distance to ground |1000 mm

Fig.3-5 Project wizard-5

Special-Shaped Screen Setting =

¢ Floder Width 32 e

Miss Angle Screen Setting

[ ] Polygonal Screen

Fig.3-6 Project wizard-5

The Whole Screen project wizard -4 (Fig.3-6 ) dialog cabinet contains the
following items:

“Module Width”\ “Module Height”\ “Screen Width” “Cabinet Width”\ “Cabinet
Height”\ “Screen Height”\ “Pixel Pitch”. The software can automatically display the
information of the above items.

If there is more than one sender, you need to manually enter the width and height
of the screen. If there is no smart module, you need to select the width and height of
the module.

Having Cabinet: Checked by default. Clear the check cabinet if the screen is

15
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simple screeno

Grid module: Check if there is a difference between the left . right Pixel Pitch

and the upper « lower Pixel Pitch on the screen.

COB Module: Select the check cabinet if the screen to be calibrated is COB

display screen.

Four LEDS Arrangement : Select the check cabinet if the screen to be

calibrated is Four LEDS Arrangement screen.

Pixel Pitch: The software will automatically display the value if the client is
connected to the server; the default value is 0, which is invalid, if the client is not
connected to the server. You can manually enter the actual value of the pixel
pitch.

arc-screen: Select the check cabinet if the screen is an arc-screen combined by

hard modules or cabinets. Folder width refers to the number of pixel columns
between the fold lines (as shown in Fig.3-6) .

Polygonal Screen: Check when rectangular modules with the same row and

column are spliced into a screen with irregular boundary.

tance to ground : The screen height above the ground, for automatic

recommendation for shooting distance.

Calibration Pro User Manual
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Whole Screen project wizard-6 =

Margin Seaem

Previous Next Cancel

Fig.3-7 Whole Screen Project wizard-6
Edge Reserved is used when the lamps on the edge of the screen is blocked.
Step 7

1. The wizard 6 is shown like 3-8 when the sender is not connected receiver or no
sender connected or only one sender connected.

Whole Screen project wizard-7 X

Please select a path to this project

Name |<Please input project name:> |

Locatio | EN\ARENZ 62 TFESC TR |

| Previous |l Finish ; Cancel

Fig.3-8 Project wizard-6

Name: By default, it is < please enter the project name >, you need to re-enter the
project name.

Location: The path to save photos and other data generated during calibration.
click next to entry main interface.

2. The wizard 6 is shown like 3-9 when the number of sender is more than 1.

17
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Whole Screen project wizard-6 X

Sender: Row 2 i Column | 2 W Senderl: Width I1024 | Height | 384

Fig.3-9 Project wizard 6

1) Sender Row/Column: Set the sender row and column according to the actual
sender layout.

2) Sender Width/Height: Current selected sender width or height.
click next to entry wizard 7.

Step 7
It is shown as fig.3-9

Whole Screen project wizard-7 >

Please select a path to this project

Mame |<Flease input project name>

Location| C:\Users\CLT\Desktop',

Previous Finish Cancel

Fig.3-10 Project wizard 7

18



M Coloright

Calibration Pro User Manual

3.3 Connect to Server

Running calibration, select [ setting -> Connect ] to enter setting page, and input the
correct server IP. (Running CMD.exe and input [ ipconfig ] then you can get this
computer IP address is 127.x.x.x). The server port is the same as the client (the server

port default is 9933, please do not change if not necessary)

Ensure that the client and the server are in the same network area if you select

[Remote].

Check the client status bar to make sure the client and server port has been connected.
As shown in Fig.3-13.

Connect Setting *
() Local
(@) Remote Service not found?
Status PC name User name IP Usage state
LAFT OP-KFOHG... 192.168.30.31 Busy
LAFT OP-NBAAF... 192.168.30.180 Useable
J DESKTOP-ASUV... 192.168.37.144 Connected
LAFTOP-ID6LBT... CLT 192.168.75.1 Useable
LAFTOP-ID6LBT... CLT 192.168.132.1 Useable
LAFTOP-ID6LBT... CLT 192.168.30.28 Useable
LAFTOP-GBO4L... 192.168.30.181 Busy
< >
Controller port | 9933 TCP:9933 UDP:9934 Connect = Disconnect

Fig. 3-11 Server Port Connect Window

Connection Port Setting

Met Connetion Port | 9933

TCP:9933

UDP:9934

Cancel

P

19

Fig. 3-12 Server Connection Pot Window
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[8). calibration Pro - 1259

{5} Project Settings =i, Camera Adjustment [ Image Capturing \i Calculate Coefficients

Pt mEaE B
1-1

Sender Control Mode Calibration Mode
Sender :
No Sender Detect Brightness Deseam...
Recever : -
No Receiver Sefting... Clik Madify Effect Setting...
Screen Satting
Screen Width | 256 Cabinat Width |64 Module Width | 32 Margin Seam
Screan Height (256 | Cabinet Height |64 | Module Height 32 | Table setting...
Block Resolution
Width | 256 Column Count | Setting...
Height 234 Raow Count |

Fig.3-13 Successful Connection Tip

CaliProServer support up to 64 senders.
3.4 Screen display
3.4.1 Display with sender card

While the server is connected, the client will detect sender card and receiver card
automatically. Result will be shown as Fig.3-14 sender control mode

20
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E. Calibration Pro - 1259 * @ l—,v;- E [G]] Disconnected ’E]‘ Closed L;jr:-;' Connected

{c} Project Settings [le)7; Camera Adjustment ([ Image Capturing \i Calculate Coefficients

o EEE e
C:\Users\CLT\Documents\Colorlight\\Calibration\\Projects\1259 1 1

Sender Control Mode Calibration Mode
Sender :
Mo Sender Detect Brightness Deseam...
Receiver :
No Receiver Setting... Click Modify Effect Setting...

Screen Setting

Screen Width Cabinet Width Module Width Margin Seam
Screen Height Cabinet Height Module Height Table setting...

Block Resolution
Width 256 Column Count 1 Setting...

Height 256 Row Count 1

Fig. 3-14 sender control mode
Detect: detect sender card and receiver card immediately.
When you have more than 1 sender card, you should set as section 3.4.2.1.

3.4.1.1 Sender Card Setting

Clicked [ Sender Card Setting | to set sender cards. As Fig. 3-15:

21
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1 Sender Setting Wizard-1 >
Block settings
() By Size
(®) By Blocks Mumber of Blocks
Row [z e Column I1 e

Display by USB(If Sender supports)

Next | | Cancel |

Fig. 3-15 Sender Card Setting Widzard-1

NOTE:
Block Setting--------- 1) by Size Divide the screen by the size of block;

2) by Blocks When selected [ Rule Layout |, divide the screen according to rows
and columns , otherwise average divide the screen width;
Export Setting------- Set the name rule of exported coefficient file;
Display by USB----- Use USB to control the display of screen.
After set the rule of sender cards according to the actual area controlled by sender
card, clicked [ Next ], then show the view(as shown Fig. 3-16):

Sender Setting Wizard-2 X

Rule Layout Reset

Block Column Row Width Height

] ] o]

Fig. 3-16 Sender Card Setting Widzard-2
When the Setting doesn’t match the actual, you can modify the parameters of
corresponding partition.
Rule layout: The sender cards in the same row can only have the same height;
Similarly, the sender cards in the same column can only have the same width.
Reset: Reset all sender cards layout.

22
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You can drag the sender card in the left side to exchange with others, you can also
resize the sender card(s) with dragging the boundary in terms of module size.

3.5 Basic parameter setting

E. Calibration Pro - 1259 * ff E [©]] Disconnected ]Z‘]‘ Closed I;IL;’ Connected

(3} Project Settings [i=¥7; Camera Adjustment ([ Image Capturing KE Calculate Coefficients

=

EeE e
C:\Users\CLT\Documents\Colorlight\\Calibration\\Projects\1259 11
Sender Control Mode Calibration Mode
Sender :

Mo Sandar Detect Brightness Deseam...
Receiver :

Ho Receiver Setting... Click Modify Effect Setting...

Screen Setting

Screen Width Cabinet Width Module Width Margin Seam
Screen Height Cabinet Height Module Height Table setting...

Block Resolution
Width | 256 Column Count 1 Setting...

Height 256 Row Count |1

Fig. 3-17 Basic Parameter Setting Window
1) Corresponding to select the send mode and the calibration mode.

2) See chapter 5 for more details on deseam settings and chapter 6 for more
details on display effect settings.

3) Set the actual size of the screen, cabinet and module to the correspond editors.
For more details on Margin Seam settings refer to Fig.3-19.

Margin Seam Setting >

Margin Seam

Fig. 3-18 Margin Seam Setting Window
It shall be set according to the actual number of hemmed and shielded lamp
beads on site.
4) The Margin Seam settings should according to the field situation. See Fig.

23
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3-20 for more details on tablecloth settings.
Tablecloth Setting =
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Tabledoth Location

Start X

Start ¥ (O

Fig. 3-19 Tablecloth Setting Window
5) Change tablecloth location to set the screen offset.
6) Block Resolution: The numerical size is determined by camera resolution.

7) when using canon camera: We suggest the widthxheight of a single photo is
150x100.

8 ) when using CCM1600: We suggest the widthxheight of a single photo is
150%100.

9) when using CCM6000: We suggest the widthxheight of a single photo is
960x640.

Note: The last row and the last column cannot be too small; you can view Setting in
the [ Block Resolution | area(as shown Fig. 3-20).

10 ) cob module:Overlapping point value: the default recommendation is
256,0therwise, 16.

11) You can click Setting and enter the number of skip points in the Spick
Number area in the pop-up window. The number of skip points must be odd if the
screen to be calibrated is Four LEDS Arrangement screen.
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W Block Preview

>

X

Tip: It is recommended that the width
and height of a single photo should
not exceed 150X100.

Block Width Column Count 5

Block Height Row Count 3

Skip Number l:l

Tip: Take 75 photos per block

Fig.3-20 Block Preview Window
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Select [ block preview | — [ block map ], and choose one block from it as camera
adjustment area. At this time, the corresponding area on LED screen will be selected
and lighted (present in the form of white frame plus LED tricolor).

Calibration Pro User Manual

[8). calibration Pro - 456456 *

10} Project Settings |[s)7, Camera Adjustment [ Image Capturing k‘-iﬂ Calculate Coefficients
Froject Fath .
-
Sender Control Mode Calibration Mode
Sender: .
Ko Sender Detect Brightness Desaam...
Receher:
Mo Recaner Setting... Click Modify Advanced Setting...
1-
Screen Setting
Screen Width | 3840 Cabinet Width | 320 Module Width | 160 Margin Seam
Sereen Helght | 2160 Cabinet Helght | 340 | Module Height 270 =
Block Resolution
Width 480 Column Count 8
1-
Height 309 Row Count

Fig.3-21 Block resolution setting

1 Block Preview

no :
Block Width Column Count 1

stck gt [0 ] row coun 1

Overlap pixel 256

Tip: Overlap pixels

Skip Number |1

Tip: Take 12 photos per block

Fig.3-22 Operation Effect

12) Acquisition grayscale setting: using industrial phase calibration cob project,
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the acquisition grayscale setting is displayed;

a.Color calibration:Showing the collection setting of highlight gray scale,
"Highlight Collection": displaying the collection gray scale 233 and the collection
gray scale 217, with the collection gray scale 217 checked by default, which can be
unchecked only for low-highlight calibration.

Capture Gray Setting Dialog %
High Light
Enable Gray Level: |EEE]
DEnabIe Gray Level: 233

Fig.3-23Collect highlight gray level

b.Bright calibration:Display high and low brightness gray scale acquisition, "Low
brightness gray scale": 1, 2 and 3 gray scales are checked by default, and the check of
"Low brightness gray scale" can be canceled when only highlighting calibration is
performed. As shown in Figure 3-24.

Capture Gray Setting Dialog @
High Light
Enable Gray Level: [255
Enable Gray Level: 233
Low Light
M1 M2 M2 O« [Os Os [7

Fig.3-24 capture gray

¢.Chip Low Brightness Calibration

I.Single graysacle iterative capture calibration:
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Pick Gamma Setting:Set the gamma value of the current actual
acquisition, the default value is 64.

Calibration Pro User Manual

Initial Value:Set the coefficient collected by the initial low
brightness calibration, The default value is 16.,The higher the initial value,
the higher the graying brightness.

Pick Times:Set the number of times to iterate the acquisition,The
default value is 3.

Step size setting: set the step size required for each time according to
the acquisition times, and the default is 1, 2, 2.

Pick Gamma Setting X

Calibrate Mode Select: Single grayscale iterative capture

Pick Gamma Setting: |64

Initial Value: R ‘25

(%]
s
(¥, ]
m
s
(¥, ]

Dark Spot Adjust: R ‘3-0 | c ‘5.0 | <

=
o

Step Setting

Pick Times:

3%}
-
4k

o
L

4 4.

=]
I

4.3

Fig.3-25 Single graysacle iterative capture

II.Multi grayscale capture:

Pick Gamma Setting:Set the gamma value of the current actual
acquisition, the default value is 64.

Pick Times:Set the number of times to be collected. The default is 4.

28



M Coloright

Initial coefficient setting: set the initial coefficient of each time

according to the number of times of acquisition. The default values are 0,
0.1,0.2,0.3;

Calibration Pro User Manual

Pick Gamma Setting >

Calibrate Mode Select: Multi grayscale capture L

Pick Gamma Setting

Pick Gamma Setting: |84

Pick Times Setting

Pick Times Setting: 4 =
1 |0.000 2 |0.100 3 |0.200

4 |0.300

Fig.3-26 Multi grayscale capture

3.6 Camera preparation
1. To set up the camera

2. Canon Camera:Start the camera and shift to M mode, and then connect to the
computer via USB cable.

. i
0]

3. a.Canon Camera:Select [ connect camera ] in the tool bar. Its icon will be

changed to after the connection finished.

b.CCM1600 or CCM6000 camera:If the PC has connected the encryption USB

[B1]

stick of the correspondinE camera,Select [ connect camera M in the tool bar. Its

icon will be changed to after the connection finished.If the PC does not insert
an encryption USB flash disk or an incorrect encryption USB flash disk is
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=H)]

inserted,Select [ connect camera ] in the tool bar,The prompt "Camera not
authorized, connection failed" pops up.

)
4. Select | start EVF .], which is in the tool bar too. Its icon will be changed to

i
.after that. At this time, the real-time scene can be seen on the monitoring area.

5. Accommodate camera to enable the selected area of the LED display to fall into the
white square frame of monitoring area.

a) The selected area should be parallel to the square frame.

b) The selected area should be filled in the white square frame. A little overpass is
permitted but not too much.

¢) The selected area cannot be larger than the monitoring area.

Fig.3-27

3.7 Camera adjustment

3.7.1 Auto adjustment

When measuring the light manually, check the screen conditions in real time through
the viewing frame to facilitate manual adjustment of parameters, as shown below:

1) canon:

The frame image will display the actual image in real time, as shown in Figure 3-28.
It is necessary to ensure that the partition frame is covered as much as possible and
within the framing.
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Fig 3-28
2) CCM:

Connect CCM1600 or CCM6000 camera, as shown in Figure 3-29, check [Lock the
viewfinder], check [Display at intervals] when there is a jumping point, and arbitrarily
select a certain color of red, green, blue and white. At this time, the corresponding
partition at the top of the screen will display the corresponding color at intervals
according to the jumping point size; Slide the mouse into the lower right display
frame, and slide the mouse wheel to zoom in and out in real time. This function can
be used to check the light point.

side of frame:

: Click to enlarge the image in the display frame;

: Click to restore the image displayed in the display cabinet to 1:1.

4
—

med: Click and move the mouse to the display frame to select a certain part of the
area for local amplification;

4

: View the picture of the currently selected color for manual metering.
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[8). calibration Pro - 3_5-Test01

@ Auto O Manual

GrayLevel 217 w
LendsType | Milvus 1.4/50
Focal Length | 0.45 w

Aperture  |16.0 v

Start Auto Adjust

Shutter | LED Size | Result
26 0.20 0 lUnknown|
ry 0.20 0 lUnknown|
gXx 0.20 0 Unknown
gy 0.20 0 Unknown
gz 0.20 0 Unknown
bx 0.20 0 lUnknown|
by 0.20 0 lUnknown|
bz 0.20 0 lUnknown|

Skip Poin3rightness

Fig.3-29 Auto adjustment
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3.7.2 Auto adjustment
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3.7.2.1 canon auto adjustment

Click "Start automatic metering", and the program will automatically adjust the
camera parameters to make the exposure normal.

When the light spot sizes do not meet the requirements in the automatic metering
process, the red, green and blue light spot sizes are displayed in red letters on a yellow
background. After metering is completed, a pop-up window will display "Automatic
metering is completed, please switch to the photo taking interface to take photos".

[8)- calibration Pro - 4812~

@ Project Settings m Camera Adjustment |1 Image Capturing h Calculate Coefficients

!i.l— l*“ghmss | DLockEVF

@ Auto (C) Manual

Red |Green| Blue

Brightnes| 5 | 235 | 231

Unana|Unana|Unana
_lyzed| lyzed| lyzed
Size 0 0 0

Result

The recommended calbraiton
distance is 5.7 meters, please try
different positions and angles of your
calbraton device if the distance
cannot reach the recommendation.
1.Make sure that the shot blocks
are as ful as possible and do not
exceed the view finder.

2.Recommended LED size: 150-270.

3.Focus as clearly as possible when
deseam only.

4.Please turn off the lens
stabiization function and adjust it to
manual focus.

5.Make sure the camera is in photo
mode.

Fig.3-30 Auto adjustment
3.7.2.2 CCM auto adjustment
3.7.2.2.1 Regular screen auto adjustment

Select CCM1600 camera or CCM6000 camera, click "Start automatic metering", the
software starts to control the corresponding filter wheel to rotate to the corresponding
position for measurement, and the detection results are all displayed normally, so that
the image can be collected. The automatic camera adjustment page is as follows:
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Q_ Calibration Pro - 3_5-Test01 @ Erf— E [} Connected [al Opened [;I? Connected
@ Project Seftings |l&7; Camera Adjustment ({78 Image Capturing \Qi Calculate Coefficients
—
®auo Omanal . ﬁ . . [] Skip Point Brightness I [JLock EVF
Gray Level  |217 v 1-1
Lends Type Milvus 1.4/50
Focal Length 0.45 v
Aperture 16.0 ~
Start Auto Adjust
Shutter | LED Size| Result
26 0.40 105 | Normal
ry 0.78 106 | Normal
gXx 1.89 169 | Normal
gy 0.37 159 | Normal
gz 6.61 151 Normal
bx 0.77 132 | Normal
by 2.31 143 | Normal
bz 0.36 132 | Normal

Fig.3-31 Auto adjustment
3.7.2.2.2 Second Calibration auto adjustment

Capture Gray Setting Dialog ,Check the second calibration:

1) Brightness Calibration,Select acquisition gray-scale -1, click the "Start Auto
Adjust" button to adjust the brightness, After the adjustment is completed, calibrate
the acquisition gray-scale -1, After the calibration is completed, enable the calibration,
Select acquisition gray-scale -2 on the camera adjustment interface, click to start
automatic metering, and adjust the camera. When the detection results are normal,
image acquisition of acquisition gray-scale -2 can be started.
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[8). calibration Pro - — K EXIE -8 252+

{c} Project Seftings [, Camera Adjustment |3 Image Capturing g Calculate Coefficients Ll Effect Evaluation
(@) Auto () Manual

. [] skip Point Brightness I [JLock EVF

Gray Level 255-2 v -1
Lens Type Milvus 2/35  ~
Focal Length 0.40 v

Aperture 22,0 ~

Start Auto Adjust

Shutter |LED Size| Result

ry 1.37 0 Unknown
Photograph  Analysis

gy 0.97 0 Unknown|

by 4.96 0 Unknown LALIL) LILAE)

The recommended calibraiton distance is 3.2
meters, please try different positions and angles
of your calibraiton device if the distance cannat
reach the recommendation.

@

Fig.3-32  Brightness

2) Brightness and Chroma Calibration,Select acquisition gray-scale -1, click the
"Start Auto Adjust" button to adjust the brightness. After the adjustment, calibrate the
acquisition gray-scale -1. After the calibration is completed, enable the calibration.
Select acquisition gray-scale -2 on the camera adjustment interface, click the "Start
Auto Adjust" button, the software enables the chromaticity calibration, and adjust the
camera of acquisition gray-scale -2. If the detection results are normal, the acquisition
gray-scale -2 image can be conducted.
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Closed @? Connected

|| Disconnected

{@} Project Seftings |[3!:J Camera Adjustment |18 Image Capturing \i Calculate Coefficients

. . . . [] skip Point Brightness

(@) Auto () Manual

I [ Lock EVF

Gray Level 2552 v
Lens Type Milvus 2/35  ~
Focal Length 0.40 -

Aperture 22,0 ~

Start Auto Adjust

Shutter |LED Size| Result
X 1.23 0 Unknown
ry 2.28 0 Unknown| Photograph  Analysis
X 5.67 0 Unk
9 Rnown eo[e[e]| [e]e]e
gY 1.28 0 Unknown| elele elele
gz | 11.81 0 |Unknown| e|eje| |sje|e
bX 1.63 0 Unknown|
by 5.85 0 Unknown
bz 0.61 0 Unknown|
s |
The recommended calibraiton distance is 3.2 olele olele
meters, please try different positions and angles
of your calibraiton device if the distance cannot LIL AL (L JE ]
reach the recommendation. olele olele

Fig.3-33  Chroma
3.7.2.2.3 Chip Low Brightness auto adjustment

1)Single graysacle iterative capture calibration,Click the "Start Auto Adjust”
button, the software will send the gamma value, initial coefficient, enable chip low
brightness calibration, and start camera adjustment.

Disconnected g] Closed @? Connecte:

E, Calibration Pro - BB h

{@} Project Seftings |[3!:J Camera Adjustment [l Effect Debug (2§ Image Capturing \i Calculate Coefficients

Start Auto Adjust

v

Shutter |LED Size| Result
Yy 3.50 0 Unknown|
gy 1.32 0 Unk
by 14.67 0 Unknown|

The recommended calibraiton distance is 1.1
meters, please try different positions and angles
of your calibraiton device if the distance cannot
reach the recommendation.

®suto O wanual . . . . [] skip Point Brightness
lensType  Mihus2/35 v 1-1
Focal Length 0.35 v
Aperture | 16.0 =

4

I [ Lock EVF
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Fig.3-34 Single graysacle iterative capture

2)Multi grayscale capture,Select the acquisition times as 1, click the "Start Auto
Adjust" button, the software first sends the gamma value and the initial
coefficient for the first time, and enables chip low brightness calibration to start
camera adjustment. The first auto adjustment is completed, the software first
sends the gamma value and the initial coefficient for the second time, and enables
chip low brightness calibration. The software completes camera adjustment for all
acquisition times in turn.

E, Calibration Pro - B H 4GS -10_14-01 sconnected [al Closed I;_;E Connected

{c} Project Seftings [, Camera Adjustment |3 Image Capturing g Calculate Coefficients

. - . . [] skip Point Brightness I [JLock EVF

1-1

(@) Auto () Manual

Fick Times: 1 bl
Lens Type Milvus 2/35  ~

Focal Length  0.35 v
Aperture 16.0 ~ \/ \/ \/

Start Auto Adjust

Shutter |LED Size| Result

ry 3.50 0 |Unknown|
gy 1.32 0 Unknown|

by 14.67 0 Unknown

The recommended calibraiton distance is 1.1
meters, please try different positions and angles
of your calibraiton device if the distance cannat
reach the recommendation.

Fig.3-35 Multi grayscale capture
Camera parameter setting, click "Collect Grayscale" . “Lends Type”. “Focal

Length”. “Aperture”to switch the gray scale and Camera parameters to be collected,
as shown in Figure 3-30.
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(@) Auto () Manual

Gray Level 217 e

Lends Type Milvus 1.4/50

4

Focal Length 0.45 e

Aperture 16.0 ~

Start Auto Adjust

Fig.3-36 Collect Grayscale and Camera parameters

For the use of ccm6000 camera calibration file, Insert the encrypted U disk of the
currently used camera. On the camera adjustment page, select the lens model, aperture
and ambiguity actually used by the current camera, and the software will
automatically apply the corresponding calibration file.

After metering, when the size of light points is seriously inconsistent with the actual
size, the pop-up window will prompt "Automatic metering is completed, please
switch to the photo-taking interface to take photos, warning: the number of light
points is too small" or "Automatic metering is completed, please switch to the
photo-taking interface to take photos, warning: too many light points". When this
happens, please check whether there are too many dead lights on the screen.

3.7.3 Manual adjustment
Switch to manual adjustment by clicking the radio button ‘manual’.

NOTE: During the metering process, please notice two parts( as shown Fig. 3-37):
3.7.3.1 canon manual adjustment
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{é} Project Settings m Camera

() Auto @ Manual

Red Green Blue

Shutter {)6 V|
Aperture ;:32 V|
150 400 v|
Brightness 195
Result Too Bright
LED Size 82

Recommended LED size: 150-270

Detect

Dark Light

Red |Green| Blue

Shutter | 0"6 | 0"6 | 0"5

Aperture| 32 32 32

ISO 400 | 400 | 400

Warning: The Number Of LEDs was
Too few!

Fig. 3-37 Camera Adjustment
a. When validation result shows “ Normal”, and the lamp size is less than 150, it
prompts with red font, orange yellow background in @. When it happens, please tune
the aperture to make the real-time image blurred, then re-metering;
b.When the lamp size doesn’t match the actual , it shows “ Warning: the Number Of
Lamps Does Not Match The Actual Number”. With it happens, please check if there
are too many dead lamp on the screen.
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3.7.3.2 CCM adjustment

3.7.3.2.1 Regular screen manual adjustment
Connect CCM1600 or CCM6000 camera, select in "Camera Adjustment" and enter
the manual metering interface, as shown in Figure 3-38-A and 3-38-B.

O Auto @ Manual O Auto @ Manual
Red Green Blue X | r¥ | g g¥|gZl bX|bY| bZ
Gray Level 217 w Gray Level }:21? |
Lens Type E_-_Mib.'us 1.4/50 ~ | Lens Type E:_h"ﬁhvus 1.4/50 |
Focal Length | 0.45 v Focal Length | 0.45 v|

Aperture nlﬁ{.‘r Aperture i_l&.ﬂ o
Shutter | 0.200 Shutter | 0.001

CCD Temperature 0.00000 °C CCD Temperature E 0.00000 °C

Recommended LED size: 10~150 Recommended LED size: 10~150

L

IE

g

ect De

De

—

Dark Light Dark Light

Figure 3-38-A Figure 3-38-B

a.bright calibration : manual metering has three components: red, green and blue.
b.color calibration : There are eight components in manual metering, namely,’ XR','
YR XG'' YG',' ZG' XB',) Yb' and' ZB'. After metering of each component is
completed, you can switch to metering of the next component until metering of all
components is completed. Select "Shutter", manually enter a numerical value to
modify the shutter size, and click "Test" to see if the "test result" is normal. As shown
in Figure 3-39, the image can be collected after all components are measured
manually.
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() Auto (@ Manual

X | Y | gX| 9Y | gZ | bX | bY | bZ

Gray Level 217 o

Lens Type SMF[\vus 1.4/50 v:

Focal Length | 0.45 |

Aperture 16.0 b

Shutter 0.367

CCD Temperature 0.00000 =C

N

Bin Size

1

Recommended LED size: 10~150

Def

g

Dark Light

Figure 3-39

3.7.3.2.2 Second Calibration manual adjustment

1) Brightness Calibration,Click "R", select acquisition times - 1, click "Test"
button, the software will collect a photo for analysis and prompt the test results,
select acquisition times - 2, click "Test" button, start calibration, the software will
collect a photo for analysis and prompt the test results.

2)Brightness and Chroma Calibration,Click a component in turn, select
the acquisition times - 1, click the "Test" button, the software will collect a
photo for analysis and prompt the test results, select the acquisition times - 2,
click the "Test" button, start the calibration, the software will collect a photo
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for analysis and prompt the test results.
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3.7.3.2.3 Chip Low Brightness Calibration manual adjustment

1)Single graysacle iterative capture calibration,Select "R\G\B" in
sequence, click the "Test" button, the software will send the gamma value
and initial coefficient, and enable the chip low brightness calibration for
photographic analysis.

2)Multi grayscale capture,Select "R\G\B" in sequence, select the
acquisition times as 1/2/3/4, click the "Detection" button, the software
will first send the gamma value, the initial coefficient of the first time,
and enable the chip low light calibration for photographic analysis.

Manual Setting:

1. Click the [ detect ]| button under red, green, blue, histogram
generated from the image automatically taken by camera will be
shown within the black square frame.

2. Check the histogram in preview frame to see shooting effect.

a) The standard histogram: the lower right corner of the corresponding color
slope should be closed to the lower right corner of the square frame, staining to
the right edge is not permitted.

b) Example in red:

1 1 111

Fig. i too faint, Fig. iii too bright, Fig. ii standard

3. Adjust relevant parameters according to the above standards.
Re-auto setting or manual setting can be made if the picture can not
meet requirements. Rules of manual settings listed as below:

A) When too much bright
» Reduce the shutter time (requires refresh rate increased)
» Lower brightness percentage

B) When too faint

» Increase the shutter time (requires environment improved)

42



M Coloright

» Increase brightness percentage
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4. Repeat stepl-step3, to confirm picture histogram meet the
requirements.

Note: Parameters change together with camera adjustment. Please save new setting
parameters after the accomplishment of shutter adjustment.

3.8 Effect Debug

Project wizard-5, check the chip low brightness calibration, select single gray scale
iterative acquisition calibration, and the menu bar displays the effect debugging page,
including automatic adjustment and manual adjustment pages.

1+ Auto adjustment: the initial default value of step size is 1, 2, 2; Click the "Start
Auto Adjustment" button, and the software will first take photos and analyze. After
taking photos and analyzing, it will generate coefficients and save the coefficients to
the chip. After the coefficients are saved successfully, the software will automatically
update the step size and display the current adjustment status: in photo analysis, in
generating coefficients, in saving coefficients to the chip, and display the step size
adjustment results that are too small, normal, and too large until the adjustment step
size stops properly.

2. manual adjustment:when the cabinet calibration data already exists in the project,
manually modify the step size value of the table, click the "Application Coefficients"
button, and the software will send the coefficients after the application step size to the
chip low brightness coefficients.

(&) calibration Pro -#i5H 4165E -10_14-01 [E) = B (5 pisconnected [@] Closed ) Connected  ©

-Lé} Project Seftings (7, Camera Adjustment [l Effect Debug |[Z8 Image Capturing ‘*i Calculate Coefficients.

®Auto Adjust (O Manual Adjust . E . . [[]Skip Point Brightness I [ Lock EVF
1-1

Step Size Status Result

R 4.1 Unknown | Unknown

G 43 Unknown | Unknown

B 83 Unknown | Unknown

Figure 3-40 effect debug
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3.9.1 Shooting photos part

1.Select one block from the [Shooting photos] in the partition map,
then click [ Monitor ].

2. Adjust the camera to make the screen displayed area position in the preview area of
the white cabinet of Tab [ shooting photos | .

3. Click [ Batch Shoot ] in photograph page,

a.regular screen calibration,take one RGB photo of the area (if the jump function
is enabled, several jump matrices);

b.cob module chroma calibration,check whether the ambient light is strong or
weak. On the "Image Collection" page, click "Take a picture". Before collecting each
component, the software will take a picture of the background in black screen.

After shooting photo, the corresponding block area will display RGB matrix in the
partition map. In the case of shooting failed, click [ Reshoot ] to reshoot the failed
photo if enable the skip points function.

c.Second Calibration

I.Brightness Calibration:Select the Gray Level -1, select the acquisition zone, and
click the "Photograph" button. The software will first close the calibration, and the
software will take RGB photos of the area according to the jump point; Select the
Gray Level -2, select the acquisition zone, click the "Photograph" button, the software
enables brightness calibration, and then take RGB photos of the area according to the
jump point.

II.Brightness and Chroma Calibration:Select the Gray Level -1, select the
acquisition zone, and click the "Photograph" button. The software will first close the
calibration, and the software will take RGB photos of the area according to the jump
point; Select the Gray Level -2, select the acquisition zone, click the "Take Picture"
button, the software first enables chromaticity calibration, and then takes pictures of
each component of the area according to the skip point (I.e the pictures of rX, rY, gX,
gY, gZ,bX, bY, bZ).

d.Chip Low Brightness Calibration

I.Single graysacle iterative capture calibration,Select the acquisition partition,
click the "Take a Picture" button, the software will first send gamma, initial
coefficient, enable chip low light calibration, complete the first acquisition, generate a
coefficient for the first acquisition, automatically switch the acquisition times to the
next acquisition times, and send the new coefficient for the first acquisition to the chip
according to the receiving card included in the partition, then start the next acquisition,
and execute in sequence until all acquisition times complete the acquisition.

I[I.Multi grayscale capture,Select the acquisition partition, click the
"Photograph" button, the software will first send gamma, the first acquisition
coefficient, enable chip low light calibration, complete the first acquisition,
automatically switch the acquisition times to the next acquisition times, and execute
in sequence until all acquisition times complete the acquisition.

4. After shooting a selected block of RGB, the screen will automatically display the
next block. Repeat step 2-4, to complete shooting photos for whole screen.
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5.The calibrated object can be modified as [Spare] only when at least one block in the
partition map of the conventional screen has accomplished analysis. Click
[Modify]. In the pop-up [Calibration Object Setting] window, you can select

[Spare], and the analysis file and photo file of the Spare object can be loaded
automatically.

Note: If you set up [ Deseam Only | in the
need to shoot red color in each partition.

[ basic parameters ] setting page, only

&) calibration Pro - 0005

B [G]] Disconnected '@' Closed [;'r';l Connected
@ Project Seftings l)7, Camera Adjustment |E<d Image Capturing \i Calculate Coefficients

Calibration Target

Normal Modify

Batch Shoot

Complementary Shoot

- . . .Br\ghtness I [ Lock EVF
1-1

Analysis

E8). calibration Pro - QHYARHLHIEE -10_13-01 -

Gk Project Seftings |[<)7; Camera Adjusiment| [ Image Capturing \g Calculate Cosfficients
Calibration Target
11 B I ] Ouaer
1-1

Normal Modify

Batch Shoot

Complementary Shoot

Analysis

Gray List
255
233

Fig.3-42 Shooting Photo
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A. select the gray scale to be collected in the gray scale list, as shown in figure 3-36.

Calibration Target

Normal Modify

Batch Shoot

Complementary Shoot

Analysis

O

Gray List

233

figure 3-43.

B. Secondly, move the mouse to the partition map on the right, click to select the
photo partition, as shown in Figure 3-44, and a white border will appear on the
corresponding screen.

6.cob module calibration, switch to spare parts calibration, the software copies a copy
of the original calibration data, and locks the calibration mode, sewing settings, effect
settings, acquisition gray scale settings, brightness after calibration, and related
functions such as original color gamut, target color gamut, white priority and
advanced settings in the color gamut settings.
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Q, Calibration Pro - 0005 EI = [ [Ty Disconnected [m Closed L= Connected

{c} Project Settings [[2Jf; Camera Adjustment [EZ Image Capturing Mg Calculate Coefficients

Calibration Target
EEE B B [z |scer
1-1

Batch Shoot

Complementary Shoot

Analysis

u Calibration Object Setting X

() Horma

Fig.3-44 Switching to Spare

3.9.2 Effect Evaluation

1. The brightness of the whole screen is Calibration,When a partition is collected and
analyzed in the project, the effect evaluation button is displayed on the upper right
corner of the menu bar, as shown in the following figure:
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E. Calibration Pro - 3 f.iFff#1, -8_6-01 @ = [B) [T} Disconnected T Closed CI= Connected 2 - O x

W Effect Evaluation
Project Fath . . . . [[]Skip Point Brightness
"
i
i

Calibration Pro User Manual

{é} Project Settings liex7; Camera Adjustment [ Image Capturing %i Calculate Coefficients

EARATN s R TR PR R TR AR -8 6501

Sender Control Mode Calibration Mode

Sender ¢
No Sender Detect Brightness Deseam...
Receiver :

Mo R Setting... Click Madify Effect Setting...

Screen Setting

Screen Width | 1920 Cabinet Width Module Width Margin Seam
Screen Height 1080 | Cabinet Height Module Height

Block Resolution
Width 960 Column Count | 2 Setting...

Height 1080 Row Count | 1

Gray Setting...

Q Q

Fig.3-45 effect evaluation
2. Click “Effect Evaluation” button,Enter the effect evaluation setting window, where
x and y are the starting point coordinates of the effect evaluation area. The default (x,
y) coordinates are (0,0). The "width and height of the evaluation area" are the width
and height of the actual area to be evaluated, and the default is the width and height of
the partition; Select the acquisition partition, click the "Photograph" button, and the
software enables calibration to complete the acquisition. The corresponding partition
area in the partition map will display a red green blue rectangle cabinet, indicating
that the corresponding photo is taken.
3.\ After shooting, click the "Start Analysis" icon button to start photo analysis. The
RGB check cabinet will be displayed in the corresponding block area in the partition
map. Click the "Stop Analysis" icon button to stop the software analysis.
4. After completing the calibration of the acquisition area in the evaluation area, click
the "Start Evaluation" button, and the software will count the mean value, mean
square error, display brightness loss and other information in the corresponding
evaluation area, and draw a histogram.
5. Click the "red, green and blue" button, the screen will display red, green and blue,
and the statistical histogram will display the statistical information of the
corresponding colors.
6. Click the "Download icon" button to export the evaluation report of the current
evaluation area.
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Effect Evaluation

Screen Width: 1920 Screen Height: 1080
x: D Evaluation Width:
yi D Evaluation Height:

Shoot 0 a
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a1 B

Quantity
17740

15966
14182
12418
10644
8870
7096
5322
3548

1774

a8
Brightness

Mean Value: 584

Mean Squre Error: 51

a X

Evaluate

Quantity
27710

24939
22168
19397
16626
12855
11084
8313
5542
2771
1170 0 127 254 381 508 635 762 889
Brightness

Brightness Loss: 25.0%
Mean Value: 438

Mean Squre Error: 34

3.10 Generate coefficient

3.10.1 Brightness extraction

Fig.3-46 evaluation report

Start brightness extraction for images with clicking [ start analysis | on [ shooting |
after shooting. (when completed the analysis of corresponding RGB images, a check

mark will appear in corresponding area, as Fig. 3-47 shown).
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a.. Calibration Pro - 1111 :=:‘| [T Disconnected [L5] Closed .J: Connected

{5} Project Setings 7, Camera Adjustment [ Image Capturing \g Calculate Coefficients

Calibration Object
EEE B B ] Cuser
1-1 b,

el seare | | moaify
3-1 4-1

Batch Shoot

Complementary Shoot

Analysis

oo

Fig. 3-47 Start Analysis

Analysis going with shooting can save lots of time if the computer has a good
configuration.

3.10.2 Generate coefficient

1. The extracted brightness maps can be checked by selecting [ Coefficient |
—| Brightness Chart |, as Fig.3-48 shown;
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Disconnected [ia] Closed IQ;' Connected

{c} Project Seftings i, Camera Adjustment |2 Image Capturing \i Calculate Coefficients Wi Effect Evaluation

Post-calibration Brightness(%) Red Green Blue White Black
Zoom In | Zoom Out | 1:1 [] show Black Line
] i

[JAssign Target = Setting...

Target to be calibrated

Normal Modify

Current Gray: | 233

Lumi Graphs

Generate Coefficient

Export to File...
Save Coefficient

Calibration State
(@) Disable Calibration

() calibrated by Receiver

Fig. 3-48 generate coefficient

2.Cob module chroma calibration, brightness map display has X, Y and Z switching

display, as shown in Figure 3-49.
E}, Calibration Pro - 327 {3 FFF1F -10_12-01 *

{é} Project Seftings [, Camera Adjustment ([ Image Capturing \i Calculate Coefficients

Post-calibration Brightness(%) Red Green Blue White Black
1:1 [] show Black Line

Zoom In | Zoom Out
Brightness I 255
Target to be calibrated

Normal Modify

Current Gray: 150 b
Color Gamut....

Generate Coefficient

Export to File...

Save Coefficient

Calibration State
(@) Disable Calibration

() calibrated by Receiver

Fig. 3-49 chroma lumi graphs
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3. For second brightness calibration, select the gray level 200-1 and 200-2 to display
the brightness calibration interface; For second chroma calibration, select the gray
level 200-1 to display the brightness calibration interface; Select the gray level
200-2 to display the chroma calibration interface.

Q, Calibration Pro - 3R 3 F#51F -10_12-01*

1S} Project Seftings [i2)7; Camera Adjustment | Image Capturing \g Calculate Coefficients W Effect Evaluation

Post-calibration Brightness(%) Red Green Blue White Black

Zoom In | Zoom Out | 1:1 [] Show Block Line

Brightness | 70.0 |

Target to be calibrated

[CHEY Spare | | Modif

Current Gray: 217-2 b

Lumi Graphs

Color Gamut...
Generate Coefficient

Export to File...

Calibration State
(@) Disable Calibration

(O calibrated by Receiver

Fig. 3-50 second chroma calibration

4. It will use Normal data When the [ Calibration Target | was choosen by
[ Normal |, and spare data by [ spare ].

5. [ Brightness(%) |: Percentage of RGB means the retained brightness percentage
after calibration (default value is 85).

6. A calibration coefficient will be created and saved in memory until the analysis of
all images have been done (part of images that have been completely analyzed can be
checked),For second calibration and brightness calibration: select the acquisition
times as gray level -1, click the "Generate Coefficient" button, and the software will
automatically save the brightness calibration coefficient to the project folder;
Chromaticity calibration: select the acquisition number as gray level - 1, click the
"generation coefficient" button, and the software will automatically save the
chromaticity calibration coefficient to the project folde.

7. After generating integrated coefficient.

I.LRegular screen Calibration:Click the "Save Coefficient" button, as shown in the
following steps a and b.

II.Double layer calibration: click the "Save Coefficient" button to pop up the "Send
Coefficient to Upper Layer" and "Send Coefficient to Lower Layer" drop-down
buttons, click the "Send Coefficient to Lower Layer" button, as shown in steps a and b
below; Click the "Send coefficient to higher level" button, as shown in the following a
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a. If there is no intelligent module in the cabinet, click "Save Coefficient" to pop
up two drop-down buttons of Send Coefficient to All and Send Coefficient to
Designated Area, and click Send Coefficient to All to send the calibration coefficient
to all receiving cards; Click Send Coefficient to Designated Area, and the following
window of Send Coefficient to Designated Area will pop up.

b. There are intelligent modules in the cabinet. Click "Save Coefficient" to pop up
two drop-down buttons of sending coefficient to receiving card and sending
coefficient to module. Click "Save coefficient to module" to pop up two drop-down
buttons of sending coefficient to all and sending coefficient to designated area. Click
"Send coefficient to all" to send calibration coefficient to all modules. Click Send
Coefficient to Designated Area, and the following window of Send Coefficient to
Designated Area will pop up. It takes a long time to send the coefficient. Please wait
patiently, and you will be prompted "Send Completed" when sending is completed.

[E). calibration Pro - GOB-12_23-02 [ [ (D) Disconnected T Closed 1 Connected ¢

{ck Project Settings =), Camera Adjustment |iZ) Image Capturing \g Calculate Coefficients

Post-calibration Brightness(%) Red || Green = Biue  White Black

ZoomIn Zoom Out  1:l [+ show Block Line
Brightness | 50.0 l 255

X y X s o7 X r 7
Tt s
N soere | | odiy

Current Gay; 255

Lumi Graphs
Color Gamut...
Generate Coefficient

Export to File...

Send to Reciever > SendtoAll
Send to Module Send to Assign Area...

W DSANTE CANBFation

") Calibrated by Module

(O calibrated by Receiver

Figure 3-51 save coefficient
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Sender: All w Netport: All Receiver: All Send

Note:Click with the left mouse button to select the area of the Receiver, and double-click with the left mouse button to select the area of the Sender.

1-4 ; 1-3 ; 2-4 ; 2-3 ; 3-4 ; 3-3
P e Iy g oy
it s el =20 [
P 1 1 i o oy

Figure 3-52 send coefficient to specific area

8. After saving the coefficient to receiver, click [ Calibration by Receiver Card |
to enable calibration. (please make sure all the receiver cards have been detected
before saving);When the receiving card supports low-gray calibration, the check
cabinet "Enable low-light calibration" is displayed in the calibration situation; The
receiving card does not support low-gray calibration. Click Save Coefficient to the
receiving card, and a prompt pops up: "This receiving card does not support high-low
brightness calibration!" .

9. After generating integrated coefficient, left click [ Export to File | and select
[ Export All | to export coefficient into file .3fcoef or .9fcoef file.

a. [ Export All |: Export screen coefficient by calibration mode;

b. [ Export by Sender]: Export each sender’s coefficient by choosen [ Name By
Coordinate | or [ Name By Row and Column | or [ Name By Index |;

c. [ Export By Block |: Export screen coefficient by split block size;

3.10.3 Eliminate Camera Dust And Worms

1. Eliminate Camera Dust: Choosen | Eliminate Camera Dust Effect | in [ Effect
Setting | as page 7.1 shown, click [ Lumi Graphs ] in [ Calculate Coefficients ], the
software will automatically identify the camera dust and eliminate it. This option is
checked by default.

2. Eliminate Worms: Choosen [ Mark Worms ] in [ Calculate Coefficients ], the
software will automatically identify the worms and mark it, and emilinate the worms
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by Generate Coefficient. This option is not checked by default.

3. Manual Mark: After generating lumi graphs, right click the worms or camera dust
area on the lumi graphs, choose option on the pop menu.

4. Introducing Pop Menu:
(1) Add Dirty: Take the mouse pint as the center and automatically select a
rectangular border with 20x20 pixel. Trag the border to cover the camera dust area
by mouse or use keyboard 1 |«——.
(2) Add worms: Take the mouse pint as the center and automatically select a
rectangular border with 2 piexel width and module width as length. Default direction
by automatically calculation.
(3) Worms Dirction: Manual set the dirction of the worms.
(4) Hide/Show Mark Border: Hide or show all of the marked border.
(5) Delete: Delete the selected border.

6) Clear All Mark: Clear all the marked border.

[8). calibration Pro - B/ HXIE -6.5-4_14-01 2

[B] (T Disconnected T[] Closed [ Connected
{5} Project Settings |[S), Camera Adjustment [l Image Capturing \§ Calculate Coefficients

Post-calibration Brightness(%) | peg Frem) ey | s

R|79.0 | G 79.0 B 79.0 l 255

ZoomIn Zoom Out 1:1 ["] show Block Line [#] Mark Worms

[ Assign Target
Target to be calibrated
Spare Modify
Lumi Graphs
Generate Coefficient

Export to File...

Save to Receiver
Calibration State

(@) Disable Calibration ¥ Add Dirty
Add Worms

() Calibrated by Receiver ‘Worms Direction »

Hide Mark Border
Delete
Clean All Mark

fig.3-53 manual mark worms and Camera dust
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4. Single cabinet calibration

4.1 Create single cabinet calibration

Step 1/2/3:

Open the software, select the | New Cabinet | to create a calibration
(shown as Fig. 3-4).Input the project’s name and click [ next ] to entry Cabinet project

wizard-1.

Step 1:The first three steps is same as integrated calibration. So let’s introduce from

step four.

Step 2: Cabinet project wizard-4

Cabinet

Module

Height |32 !

Width |32 b

Skip Number |0 !

Previous

By Cabinet project wizard-4

Width |64 Height | 64

[+] Same Batch

[ ] coB Module

|:| Four LEDS Arrangement

Mext Cancel

Fig. 4-1 Cabinet project wizard-4

cabinet project wizard-1 (Fig. 4-1), includes below settings:

“cabinet Width”, “cabinet Height”, “Module Width”, “Module Height”.

Jump Number will be auto calculated according to cabinet width and height

setting.

Grid module: Check if there is a difference between the left . right Pixel Pitch

and the upper .
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Step 3: cabinet project wizard-5
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By Cabinet project wizard-5 >

MName Preﬂx| |

Cabinet Count |1 |

MName Case |Cabinet Number W

Colum Mumber 1

E:.(amp|5|[num],[uunz] |

Previous - MNext Cancel

Fig. 4-2 cabinet project wizard-5
cabinet project wizard-2 includes below settings (Shown as Fig. 4-2):
Prefix: Project name.
cabinet count: Cabinet amount of the project.

Name Case: “cabinet Number”, “Row-Col” and “Col (ABC)-Row”, you can
chose different naming methods.

Col Number: The number of columns of the screen, related to cabinet naming.

Example: Showing cabinet naming example according to user’s “prefix”,
“Name case” and “Col number” settings.

Same Batch: Check if all cabinets of the project are the same batch, otherwise
uncheck it.

Module edge color cast: Check if see “cross” phenomenon on cabinet,
otherwise uncheck it.

Step 6: cabinet project wizard-6

Same as integrated calibration, refer to Step 6 of 3.2.

4.2 Capture Gray Setting

I.Single graysacle iterative capture calibration:

Pick Gamma Setting:Set the gamma value of the current actual acquisition, the
default value is 64.

Initial Value:Set the coefficient collected by the initial low brightness calibration,
The default value is 16.,The higher the initial value, the higher the graying brightness.

Pick Times:Set the number of times to iterate the acquisition,The
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Step size setting: set the step size required for each time according to the
acquisition times, and the default is 1, 2, 2.

X

Pick Gamma Setting

Calibrate Mode Select: Single grayscale iterative capture

Pick Gamma Setting: |64

Initial Value: R ‘25 | G ‘25 | B |25
Dark Spot Adjust: R ‘3-0 | G ‘5-0 | B ‘1-0

Step Setting

Pick Times:

3%}
-
4k

1 |4 4.3

4 4.3

4.3

=]

Fig.4-3 Single graysacle iterative capture

I1.Multi grayscale capture:

Pick Gamma Setting:Set the gamma value of the current actual acquisition, the
default value is 64.

Pick Times:Set the number of times to be collected. The default is 4.

Initial coefficient setting: set the initial coefficient of each time according to the
number of times of acquisition. The default values are 0, 0.1, 0.2, 0.3;
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Pick Gamma Setting x

Calibrate Mode Select: Multi grayscale capture [

Pick Gamma Setting

Pick Gamma Setting: |64

Pick Times Setting

Pick Times Setting: 4 =
1 |0.000 2 |0.100 3 |0.200

4 |0.300

Fig.4-4 Multi grayscale capture
4.3 Shooting process

4.3.1 Camera adjustment

Camera adjustment refers to section 3.6, 3.7.

4.3.2 Effect Debug

Effect debug refers to section 3.8.
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4.3.3.1 Regular screen Image Capturing

Q. Calibration Pro - 0006 @ E [ Connected Ta] Opened L;IE;' Connected ¢

OF Project Seffings |[2)7, Camera Adjustment || Image Capturing | ] Coefficient Assembl
o3 {E1]

Basic Operation .

+ X @ QA o ] B o J =5 | Owder
Cabinet Name Status, Send coefto  |Receiver ~ [0001]

[0001] Photograph Analysis

{0002 [] Auto Save Calibration Coef

[0003]
[0004] Shoot Stop

[0005]

Save Calibration Coef

Post-calibration Brightness(%)
Click to Enable

85.0 85.0 85.0

Assign Target Setting
Calibration Switch

(@) Disable Calibration

(O calibrated by Receiver

() calibrated by Module

< >

Scanner Disconnect

Fig. 4-5 single cabinet shooting
1. Click the [ Batch Shoot | button, and start shooting from the first cabinet.

2. After analysis completed ( Fig.4-4 ,when three colors present V, it means that all
the analysis are completed), the correct coefficient will be auto sent to receiver card
(By default, the coefficient will be sent to receiver card automatically. Or, you may
uncheck [ Auto Save Calibration Coef | to disabled the function.).

3. After saving the calibration coefficient, it will pop up a dialog cabinet. Calibration
mode will be turned on automatically in i series mode, if in classic mode, you need to
turn it on manually. Click [ OK | on the dialog cabinet, it will switch to next cabinet
automatically, by switching to different colors,you can check calibration effect. as
Fig.4-5 shown.

4. Mark the cabinet and then change to the next cabinet, repeat step 2 to 4 until all the
cabinets are calibrated.
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{ié} Project Settings |[7; Camera Adjustment | Image Capturing |5 Coefficient Assembly

Basic Operation
rxea w e e B [ Duser

Cabinet Name Status|  Send coefto  Recaiver [0001]

[0002] Auto Save Calibration Coef

= .
EEEE‘;} Shoot stop [e[e] [o]e]

Photograph Analysis

Save Calibration Coef

Post-calibration Brightness(%) nn
Click to Enable nn

85.0 85.0 85.0

Assign Target Sefting...

Calibration Switch
Disable Calibration
calibrated by Receiver

Calibrated by Module

>

IlA

Scanner Disconnect

Fig.4-6 Analysising

[8) calibration Pro - 0006

{é} Project Settings (L7, Camera Adjustment | Image Capturing |- Coefficient Assembly

. - . -Br\ghmess I DLuckEVF

+ X @ Q s BesicOperation

Cabinet Name Status Send coefto  Receiver

[0001] Photograph Analysis
[0002] Auto Save Calibration Coef
foocs] [o]e] [o]e]
o Shoot stop [e[e] [o]e]
[0005]
Post-calibration Brightness(9s) AR DS » nn
Click to Enable [e]e]
85.0 85.0 8.0 'Q [0001] is completed, gong to calbrate [0002].
Assign Target Setiing...

Calibration Switch

Disable Calibration

Calibrated by Receiver

Calibrated by Module

~

>

T Scanner Disconnect

Fig.4-7 Finished

4.3.3.2 Chip Low Brightness Image Capturing
4.3.3.2.1 Single graysacle iterative capture Image Capturing

1. Click the "Shoot" button, the software will first send the acquisition gamma,
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initial coefficient, enable the chip low light calibration, and then conduct the first
photo analysis. After completing the first acquisition analysis, a coefficient of the first
acquisition will be generated, and the acquisition times will be automatically switched
to the next acquisition times. The coefficient of the first acquisition will be sent to the
chip low light, and the next acquisition will start, and the next acquisition will be
executed in sequence until all acquisition times are completed.

2. Select the second cabinet, click the "shoot" button, the software completes the

current acquisition times, and conducts fccl response test, completing five acquisition
tests.

3. After marking the cabinet and indicating the order, replace it with the next
cabinet and repeat step 1 until all cabinet are calibrated.

Q, Calibration Pro - %5 cob:is HiG-10_13-01 @ F'; E [T1] Disconnected al Closed Q;' Connected

{5} Project Settings (7, Camera Adjustment kil Effect Debug =3 Image Capturing |5 Coefficient Assembly

+ X © Q s/1g  Pick Times: 3 v

Basic Operation
Cabinet Name Status [0001]
[0001] v Send coefto | Chip ~
[0002]

P
[0003] , [“] Auto Save Calibration Coef ] ‘E‘ ‘E’
[0004] \.

[0005] o

Photograph Analysis

Shoot Stop
[0006]

[0007] \/ \/ \/
[0008] Save Calibration Coef
[0009]

i E E
Post-calibration Brightness(%)

Click to Enable

50.0 50.0 50.0
Assign Target Setting...
Calibration Switch
(@ Disable Calibration
(O calibrated by Receiver

(O calibrated by Module

< >

Scanner Disconnect

. i . . [ Skip Point Brightness I [ Lock EVF

Fig.4-8 Single graysacle iterative capture
4.3.3.2.2 Multi grayscale capture Image Capturing

1. Click the "Shoot" button, the software will first send the acquisition gamma,
initial coefficient, enable low brightness calibration, and then conduct the first photo
analysis to complete the first acquisition. The software will automatically switch the
acquisition times to the next acquisition times, and send the initial coefficient of the
second acquisition, and then start the second acquisition, and execute in sequence
until all acquisition times complete the acquisition

2 . After the analysis is completed, the calibration coefficients will be
automatically saved to the chip (by default, automatic saving of calibration
coefficients has been enabled, or you can cancel the check before "auto save
Calibration Coefficients" and change to manual saving of coefficients).

3. After save Calibration Coefficient, a prompt cabinet will pop up, and cabinet
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calibration will automatically start calibration; Click OK on the pop-up cabinet, and it
will automatically jump to the next cabinet. You can check the calibration effect by
switching different colors.

4. Click Modify to set the corrected brightness of the target gray scale. The
corrected brightness of the current target gray scale is applied to the cabinet that is
corrected late.

5. After marking the cabinet and indicating the order, replace it with the next
cabinet and repeat steps 1-3 until all cabinet are calibrated.

[8). calibration Pro - B cobiis i i{z%-10_13-01*

{é} Project Seftings |[97; Camera Adjustment |E=d) Image Capturing [ 15 Coefficient Assembly

- BasicOperation
Cabinet Name Status [0001]
[0001] v Send coefta | Chip ~
[0002] 3
[0003] 73 [“] Auto save calibration Coef
[0004]

[0005] - Shoot Stop
[0006]

[0007] \/ \/
[0008] Save Calibration Coef
[0009]

[e] [o]
Post-calibration Brightness(%)

Click to Enable

Photograph Analysis

(o] [e]

Target Gray: |2 v
Brightness: | -0

[[JAssign Target Setting...

Calibration Switch

(@) Disable Calibration
(O calibrated by Receiver

(O calibrated by Module

< >

Scanner Disconnect

+ X & Q S/ Fickies: B e . - . . [ skip Point Brightness I [JLock EVF

Fig.4-9 multi grayscale capture

4.3.4 Reference model

The model file use to emilinate cross line, not checked by default. If checked the
[ Use Model | and select the model file, the cabinet of calibrated need send coefficient
anew.
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Setting >

Reference model Setting

Reference model: Load

Coefficient Fuse Setting

[ ]use Model Humber of Cabinet

Cabinet Name Setting

Cabinet Count 23

Prefix

Name Case  Cabinet Number e Column Number 1

Examples| [0001],[0002]

Fig.4-10 Reference Model setting
4.3.5 Coefficient Fusion

4.3.5.1 Regular screen Coefficient Fusion

This option is use for solve the vignetting. Not checked by default.

Number of Cabinet: The number of cabinet is 8 by default. The fusion
coefficient is not applied to the first n count, it is generated after finish the nth and
apply to the subsequent cabinet, the first n count need to be send coefficient anew.

Notice: Change number of cabinet will generate fusion coefficient anew and the
calibrated cabinet need to be send coefficient anew.

"Apply and generate coefficient": click the "Apply and generate coefficient"
button, and the software will regenerate a coefficient according to the current settings,
including: reference model settings, coefficient fusion model settings, brightness after
calibration and other parameters
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Reference model Setting

|—
]
1]

Reference model:

Coefficient Fuse Setting

Use Model Humber of Cabinet

Apply and generate Coef
Cabinet Name Setting

Cabinet Count 10

Prefix

MName Case Cabinet Number ~ Column Number 1

Examples| [0001],[0002]

Fig.4-11 Coefticient Fuseion Setting

4.3.5.2 Chip Low Calibration Coefficient Fusion

The coefficient fusion setting is enabled by default. The number of fusion cabinet
n is 9 by default. The fusion coefficient is not applied to the first n cabinet. After the
calibration of n cabinet, the fusion coefficient is generated and applied to the
subsequent calibration cabinets. The first n cabinets need to resend the coefficient.

Build the 16 calibrated cabinets by 4 * 4. In the software, click the "Set" button,
check the coefficient fusion setting to [Enable], set the number of fusion cabinets to
16, check whether there is gradient between the cabinets after building. If there is
gradient, click the "Apply and generate coefficient" button after completing the
gradient adjustment, and the software will regenerate the dark corner and gradient
model according to the currently adjusted parameters, In addition, an original
coefficient and an application model coefficient are automatically generated again.
After the 16th cabinet, click to take a picture, and the software automatically applies
the current model generation coefficient until all cabinets are calibrated.

Change the number of fusion cabinets, modify the gradient setting value, and
close the window without clicking the "Apply and Generate Coefficients" button. The
software will delete the current fusion model, and the corrected cabinets need to
resend the coefficients.
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Setting X

Reference model Setting

[ ]use Model Reference model: Load

Coefficient Fuse Setting

Use Model Mumber of Cabinet

R G B
Vertical

Gragient 1.0 2.0 2.0
graans 2.0 1.0

Apply and generate Coef

Cabinet Name Setting

Cabinet Count 10

Prefix

Name Case | Cabinet Number w Column Number 1

Examples [0001],[0002]

Fig.4-12 Parameter Setting

4.3.6 Calibration Log

The calibration log will log the process and excetion during calibrating in the
cabinet project.

1.Plan Cabinet: Is same as the number of cabinet list.

2.Remain Cabinet: Plan Cabinet — Calibrated Cabinet.

3.Exception: The number of cabinet that unable calibration.

4.All: Display all process and exception.

5.Data: Display data for the specified date.

6.Process: Display all records that cabinet has finished or add cabinet or delete
cabinet or cabinet name changed.

7.Exception: Display all records that param has changed.
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B | Calibraiton Log O p
Plan Cabinet:30 Remain Cabinet:19 Exception:159
O all (@) Date 2021/ 5/ 6 El~

Progress Exception

10:13 [0011] Cabinet rename [0011-002] Cabinet
10:13 Delete [0012] Cabinet
10:13 Delete [0013] Cabinet
10:13 Delete [0014] Cabinet
10:13 Delete [0018] Cabinet
10:13 Delete [0021] Cabinet
10:13 Delete [0022] Cabinet
10:13 Delete [0023] Cabinet
10:13 Delete [0024] Cabinet
10:13 Delete [0025] Cabinet
10:13 Add [0025] Cabinet
10:13 Add [0024] Cabinet
10:13 Add [0023] Cabinet
10:13 Add [0022] Cabinet
10:13 Add [0021] Cabinet
10:13 Add [0018] Cabinet
10:13 Add [0014] Cabinet
10:13 Add [0013] Cabinet
10:13 Add [0012] Cabinet
10:13 Add [0011] Cabinet

Fig.4-13 Calibration Log
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5. Deseam Setting

5.1 Fuction Intrudction
Deseam is to minimize the physical seam between cabinets(or modules). After

shot the screen and analyzed the photos, the software will automatically adjust the
luminance of the pixels on the edge to benefit the display effect of LED screen.

5.2 Enable deseam

To deseam your screen, you should:
1.Show the deseam setting dialog by selecting [ Basic | — [ Desam... ].

2.Check the [Enable] button to enable deseam.

3.Input the width and height of tile/module.

5.3 Deseam factor
‘Desam factor’ is the adjustment range of deseam. 1 is the recommended value.
If you get a poor effect after deseam, you may adjust the factor to change the
effect. If a dark line (or bright line) is still too dark (or too bright) after deseam,

you should increase the factor; On the opposite, if a dark line (or bright line) is
too bright (or too dark) after deseam, you should decrease it.

5.4 Deseam only

You may check the [ Desam only ] button only if you just need deseam and
don’t need brightness/chromaticity Calibration. In deseam only mode, you
should focus the camera on a clear focus, and only green color will be shot.

5.5 Eliminate difference

Check the [ Eliminate difference] to enable eliminate difference.
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Deseam Setting

Enable

Factor

Recommended

Edge Coefficient

1.000 =
1000 |4 Racet 1000 |4
1.000 =

Ok

x

Cancel

Fig.5-1 Deseam Setting

The interface of deseam setting is shown in Fig.5-1.
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6. Effect Setting
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6.1 Effect setting overview

Effect setting is used for adjusting calibration effect and fixing screen flaws after
calibration. The effect options will vary with your selections ( COB Module) in the
Whole Screen project wizard-4 dialog cabinet. There is an effect description
appearing below every option. If you select the Same Batch check cabinet and clear
the COB Module check cabinet, the advanced setting dialog cabinet is as shown in
Fig.7-1.

1)New project wizard, do not check "COB module"

a.Canon camera,the advanced setting dialog cabinet is as shown in Fig.6-1.

Advanced Setting >

Effect Option

Fix Sharp Edges Between Blocks(Edge Fusion)

De-vignetting

Eiminate Camera Dust Effect

Eliminate Colored Moire

Current Ambient Instensity

Auto Strong Weak None

Dead Lamp: |3 %0

0K Cancel

Fig. 6-1 Effect Setting-1

The default check ensures interchangeability after calibration, eliminates dark corners,
eliminates dirt spots, eliminates moire marks, and automatically.

b.CCM camera,the advanced setting dialog cabinet is as shown in Fig.6-2.
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Advanced Setting X

Effect Option
Fix Sharp Edges Between Blocks{Edge Fusion)

Eliminate Camera Dust Effect

Current Ambient Instensity

Auto (O Strong (O Weak (@) None

Dead Lamp: |3 %0

0K Cancel

Fig. 6-2 Effect Setting-2

By default, check to ensure interchangeability after calibration, eliminate dirt spots
and ensure no ambient light.
2)New project wizard, Check "COB module".
a.Canon camera,the advanced setting dialog cabinet is as shown in Fig.6-3.

Advanced Setting >

Effect Option

[ ] Eliminate Camera Dust Effect

Current Ambient Instensity

Auto Strong Weak Mone

Dead Lamp: |3 %0

OK Cancel

Fig. 6-3 Effect Setting-3

b.CCM camera,the advanced setting dialog cabinet is as shown in Fig.6-4.
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Advanced Setting x

Effect Option
Current Ambient Instensity

Auto (O strong (O Weak @ None

Dead Lamp: |3 %o

OK Cancel

Fig. 6-4 Effect Setting-4

6.2 Turn on “Eliminate Differ”

“Eliminate Differ” option will eliminate the discrepancy between different calibrated
blocks.

This option will take effect after generating a new “Brightness Chart” under
“Coefficients” page.

6.3 Eliminate vignette

“Eliminate Vignette” will eliminate dark clusters caused by lens halo.

This option will take effect after new analysis of shoots.

6.4 Eliminate dirt

“Eliminate Dirt” will eliminate the bright spot caused by dirt on lens or body of
camera after calibration.

This option will take effect after new analysis of shoots.

6.5 Ambient light

The ambient light can be automatically identified by default. Or you can clear the
Auto check cabinet, and select [Strong] or [Weak] according to the actual ambient
light to effectively prevent the interference of ambient light.

After modifying the item, you need to perform the analysis again.
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“Eliminate Colored Moire” will eliminate the colored moire caused by calibration
acquisition.
After modifying the item, you need to perform the analysis again.

Advanced Setting >

Effect Option

Fix Sharp Edges Between Blocks{Edge Fusion)

Eiminate Colored Moire
Eliminate Camera Dust Effect

Current Ambient Instensity

Auto Strong Weak None

OK Cancel

Fig. 6-4 Effect Setting-4

6.7 Dead Lamp

The dead Lamp is the proportion of the number of dead lights on the screen to the
number of lights on the screen, and the unit is one thousandth.

7.Brightness and Chroma calibration

7.1 cali mode

1. Select [ Brightness and Chroma | as calibration type in [ coefficient | page. As
shown in Fig.7-1.
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8. calibration Pro - 0005
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@ Project Settings LEI; Camera Adjustment |[. Image Capturing \i Calculate Coefficients

— ErE B

D:\IRIE THE 3 fH\0005 Open
Sender Control Mode Calibration Mode
Sender :
No Sender Detect Brightness and Deseam...
Receiver :
No Receiver Setting... Click Modify Advanced Setting...
Cali Mode X

Screen Setting

Screen Width Cabinet Width Module Width O Brightness
Screen Height Cabinet Height Module Height |86 @anghtness T

(O Deseam Only

Block Resolution

Width | 384 Column Count 1 Setting...

Height 192 Row Count 2

Fig.7-1 Select “Brightness and Chroma” Calibration

7.2 chroma calibration

2.

1)Switch to [ Coefficients | page.
2)Click [ Brightness Chart ]. Skip this step if it’s a cabinet calibration.

3)Click [ Color Gamut.. ], which shown as Fig. xxxx & Fig. xxxxx.

74



M Coloright

[8). calibration Pro-1111"
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ek Project Settings [=F, Camera Adjustment 23 Image Capturing \g Calculate Coefficients

Fost-calibration Brightness(%) Red Green Blue White Black
ZoomIn ZoomOut  1:1 /] Show Black Line [ Mark Warms

Brightness 85.0 I 255

Calibration Object

BN spore || moary
Brightness Graphs
Color Gamut...
Generate Coef
Export to File...

Save to Recever
Calibration State
(@ Disable Calibration
() sirmulated by PC

) Callbrated by Receiver

Fig.7-2 Setting entrance of whole screen calibration

i} Project Seftings (&7, Camera Adjustment |k Image Capturing |7 Coefficient Assembly

a Basic Operation —
+ X @ Q df2s . . .Brightness I ‘255 ‘DLockE\l

Cabinet Name Status| Send coef to Receiver ¥ [m

0001] |
P [ Auto Save Calibration Coef L

Shoot Stop

Save Calibration Coef

Post-calibration Brightness(%)

Brightness 85.0

Chroma Setting...

Calibration Switch
(@) Disable Calibration
() calibrated by Receiver

(O calibrated by Module

>

lll,\

Scanner Disconnect

Fig.7-3 Setting entrance of single cabinet color gamut
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7.3 chroma calibration
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7.3.1 canon calibration

= N
Original Value
Col L Auto
e ‘ & ‘ o ‘ Measure
Red 244.0 0.6870 0.3128
Import
Green 584.0 0.1880 07110
Export
Blue 55.0 0.1370 0.0510 T
White 883.0 0.3127 0.3295
6500 K
Target Transform
Color x ¥ Auto Calculate
Red 0.6870 0.3128 Red
Green 0.1880 07110 Green
Blue 01370 | 00510 Blue T
White 0.3127 0.3295 & white 5500 K
Chroma Standard v Import Export
oK Cancel

Fig.7-4 color gamut setting

a) With the chromemeter, select [ Auto Measure |, then input the brightness and
chroma data manually before calibration. Without the equipment, just skip to c).

b) After automatic measurement , collect the white data to verify.

¢) Color gamut:

We recommend checking [red] [green] [blue] of [ Auto Calculate |, it can calibrate
the different chroma under the retain gamut in maximum and reduce chroma loss.

Please uncheck [red] [green] [blue] of [ Auto Calculate | and input the coordinate of
target color manually or drag the point in Chromaticity diagrams if the users have
special requirements for color gamut.

Built in sSRGB, AdobeRGB, PAL, NTSC, Rec.601, Rec.709, Rec.2020, DCI-P3 color
coordinate parameters.

d) White balance:

We recommend checking [white] of [ Auto Calculate ], the built-in algorithm will
keep the white point coordinates before calibration.

Please uncheck [white] of [ Auto Calculate ]| and input the coordinate of target white
point manually if the users have special requirements for white balance.

Built in D65 color coordinate parameters.
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e) Color temperature :
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If you need to change the color temperature, you can uncheck [white] of [ Auto
Calculate ], then input the target color temperature, built-in algorithms will
automatically calculate the color coordinates.

f)Approx value:

when the target color gamut over the original color gamut, you can click [Approx
value], algorithms will automatically calculate and limit the exceeded part in the
nearest original color gamut.

7.3.2 CCM calibration

1. Complete the partition photo collection and analysis, and the software
automatically recommends the target color gamut after generating the brightness map.

2.white first: The initial default value is 100. Pull the roller bar or enter a specific
value to set the corrected white uniformity intensity. The larger the value, the better
the white uniformity.

3.Color block intensity: the initial default value of R, G and B is 1.1. Pull the roller
bar or enter a specific value to set the color block intensity of the screen before
calibration.

4.Complementary color intensity: the initial default value of R, G and B is 100. Pull
the roller bar or enter a specific value to set the complementary color intensity;

Note: After the color gamut is set, click "Generate Brightness Map" again before it
can be applied to the brightness map.

Chroma Correction X

H NN

Original Value

Screen

|, Gamut Coverage:120.830% — . | - | y \ o

Red 244.0 0.6870 0.3128
Import

Green 584.0 0.1880 0.7110
Export

Blue 55.0 0.1370 0.0510 ccT

White 883.0 0.3127 0.3295

6500 K

Target Transform

Color X ‘ y | Same As Origin

Red 06710 | 03223 | [FAuto Red

Green | 02122 | 06600 | [7Auto Green

Blue 0.1512 0.0742 [ Auto Blue €CT-

White 0.3127 0.3295 [ZKeep White | 6500 K

Chroma Standard v Import Export

Advanced
::::S:nchmme I White First Setting
100

Fig.7-4 chroma calibration
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8.1 coef Rotate Tools

You can rotate the cabinet or screen coefficient, which is clockwise by default

1, By Cabinet:Can carry out the cabinet or set the cabinet width and high resolution.
2, By screen:Can set the screen width and high resolution of the cabinet.
Rotation:90°\ 180°, 270°.

3, coefficient before adjustment: The storage path of coefficients before adjustment
can be selected by cabinet.

4, coefficient after adjustment: The storage path of the adjusted coefficient can be
selected by cabinet.

#% CoefRotateTools X

@By Cabinet  Cabinet Width
Rotation 90° e
(O By Screen Cabinet Height D
Coefficient before Adjustment ‘Not found ‘ Select Path
Coefficient after Adjustment ‘NOt found ‘ Select Path

Colorlight (Shenzhen) Cloud Technology Co., Lt

Fig.8-1 Coef Rotate Tools

8.2 Cross Tools

The cabinet can be used to solve the problems that the edge of the module is reddish
and the middle is bluer due to the heating phenomenon of lamp beads.

1, By Cabinet:Can carry out the cabinet or set the cabinet width and high resolution.
2, By screen:Can set the screen width and high resolution of the cabinet.

3, Cold screen cabinet coefficient, select the storage path of cold screen cabinet
calibration coefficient.

4, Thermal screen cabinet coefficient, select the storage path of thermal screen cabinet
calibration coefficient, and the cold screen coefficient file name and thermal screen
coefficient file name need to be the same;

5, Repairing the front cabinet coefficient, and selecting the storage path of the cabinet
calibration coefficient before repairing;

6, Repairing the cabinet body coefficient, and selecting the storage path of the cabinet

78



M Coloright

body calibration coefficient after repair;

7, Crosshair strength coefficient, which is displayed as 1 by default, can be modified
according to actual situation.

Set, click Start, the software automatically generates the cabinet calibration
coefficient after repair, click Export Reference Model, and export the

Current crosshair model file.

Calibration Pro User Manual

% CrossTools X

Cabinet Width Cabinet Height

Screen Width |0 Screen Height |0

Reference Object

Cold Cabinet Coefficient ‘ Select Path
Hot Cabinet Coefficient ‘ Not found ‘ Select Path

Application Object

Cabinet Coefficient before Repair ‘ Not found ‘ Select Path
Cabinet Coefficient after Repair ‘ Not found ‘ Select Path
Cross Strength Coefficient I 1

Recommended Value

i Export Reference Model

Colorlight (Shenzhen) Cloud Technology Co.,

Fig.8-2 Cross Tools

8.3 Gamma Test

Collect gray scale data according to the current screen gamma.

1. Control the screen, detect the transmitter and control the screen.

2, Connecting the light gun, connecting the currently used light gun.

3, Reset the curing parameters and screen body, modify the customized gamma table
state in the configuration parameters to be inactive, the calibration mode to be inactive,
the specified calibration coefficient to be inactive under low gray, and the color gamut
adjustment to be inactive, and send and cure to the receiving card; Modifier brightness
level and color temperature adjustment are not enabled, low brightness gray scale
optimization is not enabled, and color space conversion is not enabled.

4, Screen detection, automatic screen color inspection.

5, Color measurement: select the color to be measured at present.

6, Thermal screen time, the time required for the screen to light up before gamma
measurement.
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7, Measurement range, the default display is 0- the current maximum gamma value,
which can be modified manually.

8, Measuring step, setting measuring step.

9, Measure according to the gamma meter, and use the current screen reference
gamma meter to measure.

10, Custom gamma table. After loading the custom gamma table successfully, a green
check mark will be displayed on the right.

11, Number of measurements, the number of times required for each gamma
measurement.

12, File saving path, select the location where the measurement data will be saved
after the measurement is completed.

Calibration Pro User Manual

#% GammaTest = O X

Gamma Test | Data Manager

Control Screen Connect Chromamemter

Preparation before Test
Screen Parameters: Load
Maximum Gamma 0

Save Parameters and Screen Reset Screen Test

Measurement Parameters

Measure Color:  [v]Red [“]Green [“Blue [~ white
Hot Screen Time: |1 ‘ Second
Measuring Range: 0 — 0 A\I

Measurement Step: 50 Measure According to Gamma Tabl Custom Gamma Tabl | Load

Number of Measurements: |3 ‘

File Save Path: | D:\Desktop\ 52 E 32 R\ &LV ISt Select

Fig.8-3 gamma test

13, Import: the data of previous gamma measurement can be imported manually.

14, Export, which can manually export the data of current gamma measurement.

15, Measurement: gamma measurement is carried out according to the current gamma
measurement setting parameters.

16, Draw line segment, click 2 points, and a straight line segment will be drawn
automatically at 2 points.
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&% GammaTest = O X
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Gamma Test Data Manager

! Import | Export Measure Remaining time(seconds)

i x - DNnrma\izatinn Red Graan B\ue Wh\te

001

0 8151630 3260 4890 6520 B150 9780 11410 13040 14670

o

Fig.8-4 data manger

8.4 Coef Adjust

Solve the problem of obvious light dark color difference when the whole screen
calibration backup module is replaced to other areas.

1, Reference area coefficient file: import original full screen calibration coefficient.
2, Location of adjustment area coefficient: select the storage location of spare parts
coefficient to be adjusted.

3, Click the "Start" button, enter the name of the spare parts coefficient to be
adjusted in the table, click the "Start" button, and the software will export a new full
screen coefficient of the reference area coefficient under the reference area coefficient
folder, and export a new adjusted coefficient under the adjustment area coefficient
folder.
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Coef Adjust ' [m] x
e | 1920 ‘ Height: ‘ 1080 | Coef File: | D:\Deskiop\ EE X R IEERERF HHE%)Z#\CI‘ lzl
Adustares  widh: [30 | degh[180 | cosfean:  [D\estop REXREER\ERFHAEIMG | .. |

Fig.8-5 coef adjust

9. Suggestion on calibration

1.
2.

Shift the camera to M mode.

Gray scale and brightness can not be modified at random while shooting. Because
changes will have impacts on RGB color photos;

Calibration is suggested to take at night, a better brightness uniformity is the key
point.

Calibration can make a better uniformity but a reduction on brightness

After calibration, view from front is the best, viewing angle and viewing effect
from side can not be improved.
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Q: Failed to detect receiver card.
A: 1. Ensure the stable connection between hardwares.
2. Improve the frame time.

3. Select the right net card under the drop down list.

Q: Can not open after installation?
A: 1. Confirm whether the software installation plug-in is complete.

2. Verity that the EOS utility software is closed.

Q: Failed to connect Client.

A: 1. Ensure the stable connection between hardwares.(If the hardware connection is
normal, the NIC should light on.)

2. Make sure the target IP is correct (the local IP is 127.X.X.X) by executing ping
command.

3. Make sure the server port is the same as the client.

Try to telnet the target port (Generally, if you can ping the target IP but cannot
connect to the target port, it was mainly disable by the firewall or router).

Q: After open the software, the screen appears abnormal phenomenon such as
flashing, flower screen.

A: Please adjust the screen to normal status via LEDVISION and then save it to the
receiver card.

Q: Failed to connect the camera.

A: 1. Confirm that the camera model is supported by the software (Software currently
only support part of the Canon camera, please contact the technical support for
details), please pay attention that the EOS 7D is not the same as the EOS 7D MARK
I1.

2. Confirm the stable connection between hardwares.

3. Confirm that the camera is open but not dormant.

4. Confirm that the camera is shift to manual mode (M mode).
5.The dongle is not connected when using CCM series cameras.

6.When using CCM series camera, the driver is not installed, reinstall the
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software, and check all plug-ins of the software when installing.
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Q: Failed to shoot the photos.

A: 1. Confirm that the camera model is supported by the software (Software currently
only support part of the Canon camera, please contact the technical support for
details), please pay attention that the EOS 7D is not the same as the EOS 7D MARK
I1.

2. Confirm that the camera is shift to manual mode (M mode).

3. Close the lens auto-focus function.

Q: Why the shutter can’t be set more than 1/30?
A: 1. Confirm that the camera is shift to manual mode (M mode).

2. Confirm that the multi-function dial is set to shooting mode instead of movie
mode.

Q: Fail to analyze photos.

A: 1. Confirm that the camera model is supported by the software (Software currently
only support part of the Canon camera, please contact the technical support for
details), please pay attention that the EOS 7D is not the same as the EOS 7D MARK
I1.

2. Try to re-install the software to ensure that components are completed.

3. Please check the shooting quality. Check it like this: click [ open...] in the
[ Photos | page, then using brightness extract, grey-scale map or histogram function
to manual analysis photos whether there is out of focus, overexposure, underexposure,
shake, etc.

4. Partition is so large that leads to the dense lamp. (Using the skip point function
to reduce lamps density)

5. Too much broken point/dislocation can affect the results of the analysis.

6. The available memory is limited.

Q: The shooting quality is bad after shooting again and again.
A: Out of focus:

1. SLR cameras need to start EVF or use the camera's LIVE mode focus in order
to improve the focusing accuracy.

2. Using manual focus to improve accuracy when the auto focus effect is not
good enough.

Overexposure/underexposure:
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Reset the correct camera parameters on camera adjustment page.

Shake:

1. Make sure shooting system stability.

2. Close the lens and the camera stabilization function.

Q: Screen brightness/saturation reduced after calibration.

A: Brightness calibration makes the screen evenly by reducing the lighter point
brightness, thus the screen brightness will decline after calibration.

Chroma calibration makes the screen evenly by reducing the saturation, and it
contains the function of the brightness calibration, thus the screen brightness and the
saturation will decline after calibration.

Q: Screen appears the noise after calibration.

A: 1. Please check the shooting quality. Check it like this: click [ open... ] in the
[ Photos | page, then using brightness extract, grey-scale map or histogram function
to manual analysis photos whether there is out of focus, overexposure, underexposure,
shake, etc.

2. Partition is so large that leads to the dense lamps and increase the sampling error.

3. If the gamma table that referred by simulator is not the same as the target, please
send parameters to receiver cards.

Q: Screen appears horizontal band after calibration.

A: 1. Shutter speed is too fast, you need to set the shutter slower, and reduce the
screen brightness darker to maintain the brightness at the same time.

2. The refresh rate is too low, you need to increase the refresh rate.

Q: Screen appears moire pattern.

A: The phenomenon is caused by the interference system error of the lamp frequency
and the pixel frequency.

The system error is divided into two parts, the position error and the brightness
error.

Solutions:
1. Confirm the frame was filled with images.

2. Decreasing partition and increasing focus (You need to re-photometry after
adjusting the focus).

3. Decreasing focus slightly (You need to re-photometry after adjusting the focus),
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and then you will shooting in a slightly out of focus condition (But this measure
requires the focusing error can not be too large). Enable the skip point function to
improve the spacing if you need.

4. Close deseam function for the impact of the position error can be eliminated.
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