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Stepl Preparations before calibration
1.1 Arrange the darkroom

The following requirements and suggestions are proposed for the arrangement of the darkroom to ensure good calibration effect:

1) The calibration darkroom has to be sealed and not disrupted by the external light, and in the meantime, the darkroom shall be covered

with low -reflectance black materials on the surrounding to reduce the reflected light.

2) Width: 3 m (suggested); length: correction distance of camera, related to the pixel interval thereof: pixel interval X 800< correction
distance < pixel internal X 3000; however, our suggested best correction distance of the product is: correction distance = pixel interval X

1500.

In order to guarantee the measurement accuracy of colorimeter, we hope that the colorimeter can measure a wider LEDarea, and its distance
depends on LED cabinet width (or height) and field angle ¢ :the measurement distance = 0.4X cabinet heighttan ¢ . With consideration of

space pre-left for the computer, camera and personnel activities, the maximum distance of the darkroom shall be added with 2-3m;

Taking the P6 cabinet of 96*96 as an example, the best correction distance of camera is about 9, and with field angle at 1£ , the
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measurement distance of light gunis 13.2 m;

Pixel interval(mm) Correction distance of camera (m) The best correction  distance of camera(m)
16 13~48 24
10 8~30 15
6 4.8~18 9
3 2.4~9 5
2.5 2.0~6 5
14 2.0~6 5
Cabinet height (m) The best measurement distance of light gun

0.4 9
0.6 14
0.8 18
1 23
1.2 27
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Table.1 Calibration distance recommended

For small-interval screens of different specifications, our suggesting camera distance is maintained at 5 m;to be compatible with cabinets of

most specifications, the ideal length for the darkroom shall be about 20 m.

Inlet

Cabinet cassette

Air
condition

20m

Outlet

Air
condition

ProCamera

A

Darkroom layout
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3) Length of calibration room should be more than 20m, and draw a scale on the ground with paint to facilitate calibration distance
positioning.

4) Install hygrometer to track change situations of temperature and humidity. The calibration darkroom should be equipped with an air
conditioner, which should be turned on half an hour before each calibration to adjust the temperature and humidity to the specified

value, and when calibrating cabinets of the same batch, the temperature fluctuation shallbe no more than 2N .

5) All cabinets should be performed fully aging before calibration, it is not recommended for calibrating the cabinets with different aging

time.

6) During the calibration, the position of the cabinet and calibration instrument must be fixed, and the cabinet must be placed on a

pedestal to prevent it from being affected by the light reflected from the ground.

7) Suitable cabinet handling processes to avoid too longtime delay in cabinet replacement.

8) Outfit high performance computer, improve the calibration efficiency.

1.2 Determine the appropriate preheat program

It needs to select different preheat time according to the heat dissipation capacity of the cabinet:
i No preheat mode: In this mode, we g r q yhave to consider the uniformity change of the brightness chromaticity brought by the
temperature changes in cabinet pre-heating ,as the calibration of the cabinet will be carried out immediately after the cabinet is

lighted up. Thecalibration efficiency of this method is higher and the calibration time of each cabinet is within 2 minutes.
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i Preheat mode: Under this mode, the cabinet is required to be preheated for a designated time according to certain brightness, and
calibrate it after its temperature tends to balance. The calibration efficiency of this method is lower and generally, the calibration time of

each cabinet is about 4 to 6 minutes. Users can design a special preheating chamber to preheat the cabinet to be calibrated in advance

in order to improve the calibration efficiency.

@ Notes: The pre-heating time of all the cabinets must be kept consistent, as the inconsistent pre-heating time will lead to the

brightness and chromaticity difference between the cabinet, and seriously affect the brightness and chromaticity consistency of the

cabinets after the calibration.

1.3 Select the appropriate calibration position

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

Cabinet

Tripod Pedestal

The height of the pedestal is slightly higher than that of the tripod (there is no elevation on site, and it is generally used inindoor screen)
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Tripod Pedestal

Tilt the cabinet to simulate the on-site elevation (there is elevation on site, and it is generally used in outdoor screen)

A Notes:The location of the pedestal can not be moved in the calibration process, and the location of the camera and

calibration parameters can not be changed after adjusting.

U  Refer to algorithm of correction distance provided in 1.1.Arrange the darkroom for the cabinet correction distance.

1.4 Calibrate the location of the first cabinet

Calibrate the location of the first cabinet; the locating place of the first cabinet can be recorded by the means of drawing scribed line and

using black tape. The locating places of the subsequent cabinets shall be strictly the same as the first cabinet, including the placing angle.
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Step2 The calibration of the first cabinet

2.1 NovalLCT -Mars preparation

-
5] NovalCT-Mars V3.2.0(No Hardware)

System(S) Tools(C) Plug-in Tool(P) | User(U) | Language(Lang)(L) Help(H)

: Advanced Login(A) "
HE ¥ @ =

Brightness Display Control = Monitor =~ Function Card

Local System Info

Control Svstem: Unknown Other Device: Unknown View Detail

| Monitor Info

f No Screen, click here to config.

Li Server Status: Server Version:2.0

Vrw— " -
o UserLogin ﬂ
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I5j Noval.CT-Mars V3.2.0(No Hardware) | 1

System(S) Tools(C) Plug-inTool(P) User(U) Language(Lang)(L) Help(H)
: [ o
% < | 99
‘{E | Brightness jif Calibration ay Control ~ Monitor Functionrcard
Local System Info
Control System: Unknown Other Device: Unknown View Detail

| Monitor Info

No Screen, click here to config.

Server Status: Server Version:2.0

=

IEE! Screen Config . Q ‘ -

Select Serial Port

Current Serial Port:

@ confio Screen

) Load Config File

I

Browse

|
)
|
—)
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PC G cen Config-cOM

! Sending Board 'Scan Board | Screen Connection

sl =03 55 Scroen Config COM3
L . — .

d | Scan Board

Sending

|| Display Mode Sending Board Resolution and Graphics output resolution must be consistent Module Info
] ST Irer R E Chip: MBI5036 Size 32We16H Scan Type 112 scan
Sending Board Graphics output
Resa gnn 1440 x 900 resglutmn' 2 1440 x 900 @ Direction: Horizontal Decode Type: T4HC138 Decoding Data Group: 2
Setthe sending board display mode Cabinet Info
Resalution Custom. *
Pixel Width 128 |3 =109 Please = Width: 72 Heiaht 22 R
= - make sure oadina eror. Please ad erform make sure
e T [~ [ il @ Loadina error. Please adiust perform... ke |
Master Device Slave Device Module Casc... |Rightto Left | andneght [ Construct } [V\ewcahmet] and height  _

Master Sending
Board Index

Master Port Index

Slave Sending

Board Index Slave Port Index

Performance Setting

animann

iy

. Brightness First

Data Clock: MHz Data Duty: Refresh Rate First (25~75) %
HDMI Settings Low Gray G $ Crav First
- Ciack Phase ow Gray Co... [pertormance Bolance
[7] Auta Select

Blanking Time (=120u5)  GnostContro.. B -1

| Videa Inout 5.
e = @ @ Brightness Effi 52.69% Min OE: 496 ns

SmanSeting | Losafie | SasFle  TeadFom N SenoTodw !

| smcmmsme | sme ome |

| it Saviitaiin et | et

Receiving Card interface:Lighten the cabinet normally(Please refer to the NovalLCT-Mars user manual)

which  could cause overexposure of photos

@ Tip: The outdoor screens generally have high brightness, easily,

There are two solutions at present’

~

17 the brightness efficiency of o J u dl|| u vamdbo Sh ui r u pEddgofdhg fwith be lower, so we advise you to select o J u dl| | u vow b

p Shui r uEdepfdhg Wherb calibrating outdoor screens.

(2)Choose proper lens, for example,the focal length from 18mm to 200mm, use maximum value, at the same time, increase calbration dista
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nce properly.

'WSaeenconfigoms T T L L W - as = e SELE%
[ Senang Soar | scan poral Seeen onnecion

Screent

Screen Type: © simople Screen © standard Screen © Complex Screen
Basic
Location: X O y © Virtual Mo... Enable @
Operate Port Scan Board ScanBoard o
Columns: L Rows: d Hide Line

| Sending Board Index
| I 1

1

Sending#:1
! Port:1
Scan Bo.:1
Port Index Width:128

(| ([ =l =l =] S
|| (-

lovalCT-Mars V3.2.0
Tools(C)

Help(H)

User(U) Language(Lang)(L)

Plug-in Tool(P)

System(S)

Scan Board Size ! 20
| width: 128 5 :
Heioht |128 .ﬂ Screen Config = Brightness | Calibratiol | Display Control = Monitor = Function Card

Local System Info

Control Svstem: 1 Other Device: 0 View Detail

b Y T
T

SetBlank
Monitor Info

B K a0 B 2
® & o o o

Note:Click or drag left mouse button to config screen, right mouse button to ca...

e ouscie sestomn swatoms
owecumr s o

%
L=

Server Status: Server Version:2.0

Current Serial Port Online Calibration | Offiine Calibration | Manage Coefficients

Local IP: Port 8080 [:]
Current Screen Calibration Mode

Coefficient

Uploading Mo... |FastUpload v

@ Screen1

Communi
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2.2 NovaCLB -Cabinet preparation

2.2.1Calibration preparation

0

i

Input the number of the cabinet to be calibrated and "New create” a database.

Online calibration:

between NovaCLB and NovalLCT, then you will see that the Gamma value of LED screen is set to be 1.

Preparation &

Databaze

Cabinet Control

Cabinet Faras

Calibration Faras

Measurement Tool ¥

Correct target &

Correct target

Calibration ¥

Tools ¥

Authorization locky

Languaze (B 2

H3T [ zh-CH)

English (en)

1

Nova Calibration for Cabinet

Important notes:

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

it properly.
Calibration Mnde
@ Cabinet Calibration () Wew Module

Screen Parameters (optionall

Cabinets:

Secreen -
Description:

Sereen Information File

Hew

Load ‘ ‘ Save Az ‘

Directory:

EBaclmp databaze Hhy baclcup?
Images saving address

[7] Sawe all cabinets’ images(Need large space)
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LCT configuration  file: Click the "Get from LCTand Save" button to get the receiving card parameter (the last receiving card parameter

sent by NovalLCT).

Tlatabase

2
ort: 00 Dlisconmnect
Cabinet Control
Ad d
Cabinet Paras LCT Load Area: Colz: 123 Eows: 96 se‘t’:‘i‘i;

Receiwving card parameter files

Calibration Faras

Sending Ethernet BReceiving File Modi £y
card port card

S s o |
- g - gc
Module Size

Fixel Width Fixel Height

[V]Module size zame

_ Cabinet Control
%7 (zh-CH) Instructions

Englishien)
[ Bear | | We |
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U Cabinet Paras

The parameters on this page base on real situation.

Preparation & Envirommental Parameters

Databaze Led Spacing: ] mm

Cabinet Comtrol Diztance: 15 m [(Recommended 1Bm—50m)

. Information
Cabinet Faras

Led Arrangement: (@ The & F 1 Dth
Calibration Paras = e ) Foar r er

Measurement Tool ¥

Correet target &

Correect target

Calibration uE

Tools uE

Authorization loclds

Language (5] &

T (zh-CH)

Englizh(en)

Back | | Hext

¥
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U Calibration Paras

Use default parameter settings will be okay.

(%) NovaCLB-Cabinet V4.0.0

I =) =l |

L L NS Audio Frompt Paramet

fndio Prompt:

Database

pudio File:

Led Tdentification

BIE

@ Continuous

) Once ) Close

E: 5B = S 4 F\bin\Rel ease ' WindowsWarning. v

Keplace

Cabinet Contral

Cabinet Faras

Calibration Faras

#llowed Dead Leds Ratio: 10 = k1 Hote

Identification Direction:

¥

fdvanced
settings

“wTop Left To Right Dowr «

Cabinet number

Measurement Tool 3

Dizplay color setting

Correct target ¥ Display color:

Erightneszz data amend
Calibration ¥

Taols ¥

. . Edze correction
bduthorization locld

Language (B=) 4

AR (zh-CH)

English (en)

20 (ko-KE)

¥

Set whether to enable antomatic caze nambering and numbering rule hdvanced I
under enabled status zettings

Edgze correction parameter

after correction

() White (@ Black

Setting

= Select specified

@ Automatic
configuration

generation

| Back | | Hext |

Camera:Disconnected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | To Be Callibrated:64 |
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2.2.Xonfiguration of measuring instrument

i

Camera preparation  (Digital Camera)
a) Connect the camera to a computer via a USB cable, and toggle the camera switch on the ON state. Click the "Connect the Camera"

button, and the camera can be controlled automatically via the software after it hinting "Connection = Successful".

b) Setthe mode dial . If the lens has the anti-jitter

function (Sigma is OS), turn off

c) Switch between the eyepiece framing and LCD framing: by starting o u h-diroe display v k r r wlimthebmenu of the camera, you

[ 3

ST

will be able to switch between eyepiece framing and LCD framing.

Camera focusing  (Digital Camera)

When performing cabinet calibration, the camera lens shall be directed at the cabinet to be calibrated, and adjust the lens focal distance
and include the cabinet into the field of the camera. The number of pixel of the cabinet is generally less than the maximum resolution for
the partition supported by the camera. Therefore, | wynet advisable to adjust the focal distance to the maximum. Generally we will

adjust the focal distance to let the cabinet locate in the center of the image, that is, to take up half of the width and length of the image,
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i.e., reserve 1/5 of the total length and the width on the four sides. The imaging is too small or too large both will lead to the

unsatisfactory calibration effect, so it needs to adjust the focal distance to make the imaging size close to the standard size.

(@) Theimaging is standard

(b) The imaging istoo small (c) The imaging istoo large

Schematic diagram of the partition imaging size

After imaging picture size properly, then focus the camera, make the pixel imaging vague little bit, | wyneed to adjust focusing when

analysis camera parameters in following steps.
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Cabinet imaging schematic diagram

@D Tip: When start the LCD framing, press the button mallows the image to switch among its original size, 5x magnification and 10x

magnification,

i Adjustment of camera saturation

Disconnect camera then re-connect, f o | f n bDoxoskdjust focusing make imaging vague little bit if imaging size smaller, click b Dx wbDo o b

again, adjust focusing make imaging in focus if imaging size bigger, click b D x wy o oapain.
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Freparation £

Camera Operation
Dlatabase

@ DigitalCamera () IndustrialCamera Connect Dizconmect
Cabinet Control

Canon EOS TOD

Cabinet Paras
Saturation Adjustment

Calibration Paras The recommended interva! saturation[B0-90], LED area[S0-150].If saturation iz nermal but

area 15 low, please adjust the camera micro coke made the image blur on the camera windew
and analysisz agaln.

Measurement Tool ¥

Correct target ¥ () Automatic Mode @ Manmal Mode huto ALL

Calibration % Color Brightness (%) Expesuwre | Aperture Is0 Analyze | Satwration | Arvea Check

“[ s0  |v| 200 [v| s [v|i00 |v|[snelyze | Wermal(a@) |Fieci1e) |
Pl ¥ B | e [r]ew [~] m j&g hnalyze | Wernal(74) | Fit(13T) |
B [ 55 L][ 300 L][ 2 jmﬂ Analyze | Nornsl (54) |Fit(123) &

Authorization loclds

Language (B=1 2

FR3 (zh-CH)

English (en)

20 (o R

| Back | | Hext

¥

Camera:Connected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | To Be Callibrated:64

@5 Tips: it” s need to re-connect camera after adjust focus then can get present aperture value.

U Camera focusing  (Industrial Camera)
After connecting to the industrial camera, connect b Image Previewb ,than you can see the pictures timely when adjust camra location or

lens etc.” if you can see all cabinet ¥ son the picture and every LEDscan be distinguished easily, that is OK.
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ES
‘eparati

Database

Cabinet Control

Cabinet Paras

Calibration Paras

ement

e R

Camera Operation

) DigitalCamera © IndustrialCamers Connact I Disconnect ‘

HS1000

Saturation Adjustment

The recommended interva: saturation[80-90], LED area[S0-150].If saturation is normal but
area 15 low, please adjust the camera micro coke made the image blur on the camera window
and analysis again

alibratio
Tools
\ -i-l‘t:i,n?h... N

 Language GBE) 4

) Automatic Mode  © Manual Hode F‘!“ h’“"'"" | ~Auto ALl i
Color | Brightness(%) ‘ Exposure ‘ Analyre | Saturation Area | Check
50 v| 200 |v| Anddyze | Wormad@9) | Fite) |

i
i

R 85 v| 800 [v| Aadyze | Wormaqe | Firasm |
}

B 55 v| 300 |v| Anelyze ] Woraal 64) | Fit(123) |

37 (zh-CH)

English (en)

T2 0] (ko-KR)

4383

| Beck | | Het |

U Colorimeter

Camera:Connected | Colorimeter:Disconnected | Barcode Gun:Disconnected | Callibrated:0 | To Be Callibrated:64

Click b Qr bif no need colorimeter to calibrate f d e | q ltoloy &nd brightness values.

Click o\ h v B need colorimeter to calibrate f d e | g fceloy \and brightness values. You can choose measure p p d g X d orfo Auto by
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frorul phwhubl

3

Preparation ¥ . .
P e Iz colorimeter carried?

Meazurement Tool & ) Yes

Colorimeter means light gun, coler analyzer and other instruments of
measuring LEDl color characteristic.

Camera @ Wo

Colorimeter

Barcode gun

Y

Freparation % . .
i3 e Is colorimeter carried?

Measurement Tool £ G Yes
Colerimeter means light zun, coler analyzer and other instruments of
) measuring LED coler characteristic,
Camera ) Ha
Colorimeter

Colorimeter operating

Barcode zun G Manmal

() Auto by Colorimeter (more accurate)
Correct target ¥

Calibration ¥ 32000

Tools ¥ Connect, Dizconmect |
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2.2.3 There is no bright and color difference  among cabinets or modules

1) Measure original values
If no colorimeter is available, skip this step adopt default values.
2)  Setthe calibration target

The software supports the three modes of brightness correction , Ordinary chroma correction , and Multiple bin chroma correction
Brightness correction will only change the brightness of the three primary colors R, G and B, without sacrificing the color gamut of the
display screen, but it could not eliminate the difference of chromaticity on the LED;Ordinary chroma correction will change the brightness
of the three primary colors and sacrifice a small part of the color gamut, but it could make the LED brightness and chromaticity attain high
consistency; Multiple bin chroma correction can eliminate difference of brightness and chroma between modules or cabinets, supports
blue adjustment (mainly blue effect optimization; which will sacrifice the effect of the color white).

you can adjust the I brightness decayl. pull rod and choose the proper brightness decay proportion. When [ Ordinary chroma correction L
is selected, the software will generate an coefficient in accordance with the | chromaticity calibration standard L ; when [ brightness
correctionlL is selected, it will generate the coefficient in accordance with thel brightness calibration standardL, whenl Multiple bin chroma

correctionL. is selected, it will generate the coefficient in accordance with thel Multiple bin chroma correctio n standardL, for example, when

I 20%L is selected for the brightness calibration, the brightness after the calibration will be 20% decayed than the brightness before the
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calibration.

Set the Correction mode and target value setting

Check "Enable color temperature”. The color temperature of the screen will not changed when you pull the rod to set brightness decay.

Check "Color gamut picture” to set chroma value in color gamut mapping.

Note: The original color gamut value here is not the true original value of the display,it 's just a relative original value that software default,

the resulting target color gamut value is also relative target value.

3) After target values are set, click b Finishedb to enter the following interface. To modify a value, click b Re-setb to go back to the
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