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1. Introduction
This software is designed for the color calibration of all PLURA broadcast monitors.

1.1 Functions and Features
- Calibration of Uniformity and White balance
- Measurement and reporting of White balance /Gamma
- Test Pattern generation
- Automatic measurement JIG (Option)

1.2 System Requirements
- Operating System: MS Windows 2000, XP, Vista, 7
- Display resolution: min. 1280*800
- Communication: Monitor, Colorimeter (Minolta CA-210, CA-310, Klein K-10, Jeti,
Spyder 4 Elite)
- Jig(Option) base on Serial port.

* System requirements and software may change for product enhancements.



2. Structure

L1 Plura Calibration Suite 96

| Maasire | Celi-ation :-Qétue
boasue Tace:

[¥] Ganma [*Coo [# Color Temperaiue ["1 Unifomrity

[[] Cakt Epacc
Vibva [ JBT703 [ IBWFTEE EBL s W Clea B

Measurec Dzta Culur Speuz, v Iliram’
i e 1" intensky s videc leve o [[Cacspace NGO Triarglke:
ndex age ) | e A, =2

Cal.lD

w kdan tar

w Caolatirr cter

onnect

Bazl 130

Moagsurcd Data

1z0
Fied
Grean 110

D00k, 50
au
40
an

Z0
10

Ficbe pusiiun

i 1 1L 123 2u4 2ho
Lv Vidleu Lewvel

| | Feadu.
123
ESYE:C}’Engc Maonizor's Scrisl Modc &
| S%'=:Monior = FBM-213 CC
iSYE:CaIibrat cnlD=
L= A tan et matker
iSYS: =)
== |
| |

plura

1) Main page
- Measure: Measure the uniformity, white balance, Gamma. And, show the graph associated with
those measured data.

- Setup: Set the connection settings of monitor, color meter and jig. And generate some test
Patterns.

- Calibration: Execute of monitor calibration.

2) Status Part

- Show current connection status of the color meter and monitor.
- Get and set the calibration ID of connected monitor.

- Show the measured value (x, y u', V', Lv, T, and delta uv) from the measuring equipment.
- Show the probe position on the monitor.

3) Log

- Log window show the major events between software and monitor or color meter.
- Clear Log: Clear the Log window.

- Save Log: Save the contents of Log windows to Txt file
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3. Setup and Status
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1) Monitor: Set the monitor's RS232 serial port to connect.
- Baud rate 9600, Data 7bit, Parity None, Stop bit 1. (Automatically applied)

2) Colorimeter: Select the color meter from the drop down menu CA210, CA310, K-10, Jeti or
spyder. And set the RS232 Serial settings of the colorimeter.

- Baud rate, Data, Parity, Stop bit (Automatically applied depending on Colorimeter)

- ex) k-10: 9600, 8, none, 1 / CA-210, CA-310: 9600, 7, even, 2

Jeti color meter connects o USB and set automatically

3) Jig (option): Set the RS232 settings of Jig.
* Jig automatically changes the probe position. Manual Adjust is for JIG setting values.

4) Pattern: Display some patterns on the monitor screen.
(100% Color Bar, 75% Color Bar, Luma Step, RGB Lamp, Full Color)
Full Color pattern is applied depending on the setting of Red, Green, Blue values.
User doesn't need to change RED, GREEN, BLUE values.



5) Panel Aging:
Panel Aging Time: CCFL, LED (PBM, LCM Series)- 1 Hour
RGB LED (PRM-217-36G, PRM-224-36) - 2 Hours
The function of measurement period measures the luminance value during panel aging since some
panels change their luminance value every 5-10 min at early stage of powering on.

6) Sensor Deviation:
Deviation correction from CA-310, K-10 and Jeti Probe

7) Color Data Copy:
User can copy the calibration data from one monitor to another monitor

8) Option:
Audio Alarm when finishing calibration

9) Gamma & Color Function Disable
Panel Initialization Data when selecting "Gamma & Color Function Disable®

10) Connect: Run the communication between the linked devices. Completed all settings correctly,
click the ‘Connect’ button in the status part. Once connected successfully, the icon turns from
red to green as shown below picture. And you can see the calibration ID and version of
connected monitor.

D | | 0 [M217-0000
Q honitar 9 tdonitar
u Colarimeter 9 CA-210
Not Connect Connected

11) Measure Data: show the Color values from color meter in real time.
teasure Datas

index | walue

x 0.274
Y 0.285
L' 0.1a7?
W' 0.437
Lw 105.000
T 11180
Sl 0.001



12) Probe Position: Indicates the probe position on monitor.
Frobe Faosition

O

About: You can see the Software information.
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4. Calibration
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- Once connected, you can start the monitor calibration by following the below steps (1~9).

1) Target: Select and set the color temperature target.

Whike
3200k,
4300k,
SO0k
G500k,
FE00K,
300k
11000k

- Check the wanted to adjust the color temperature’ check box. If not check any target, color

Target u'lx)

0,2440(0,4234)
0.2202(0,3651)
0,2077(0.3345)
0.1979(0,3128)
0.1952(0, 2972}
0.1915(0, 2549}
0.1859(0,2757)

Target «'iyv)
0.5173(0,3990)
0.4961{0,3657)
0.4789(0, 34300
0.4663(0, 32900
0.4537(0, 3069}
0.4436(0,2952)
0.4354(0, 2824}

Yicd. ..
100.0
100.0
100.0
100,0
100.0
100.0
100.0

temperature adjustment could not be executed.

- Each color temperature of the u'(x), v'(y), Luminance is a calibration target value.

- Save Target: Save the target value of List box to txt file.
- Load Target: Load the target value from the Txt file.
- PRM Model: deselect - 11000K option.

2) Target Source: Select the input source to color Calibration.

Monibor source
(%) Digital

) ¥PhPr

{IRGE




- Digital: run the color calibration with SDI, DVI or HDMI input. Pattern of self-generated, can run
calibration regardless of the signal.
* If you run the Gamma or Color temperature calibration, you must select the target source as
digital. Because, RGB and YPbPr execute only white balance tuning.
- YPbPr: Execute only white balance fine tuning on the YPbPr input.
YPbPr input must be the same under the DTV white balance pattern. And, Input timing is 720P or
480P. Must be separated by SD(720p) and HD(480p), respectively, run the white adjustment.

DTV white balance pattern

- RGB: Execute only white balance fine tuning on the PC input.
PC input must be the same under the Gray 8 step pattern. And, Input timing is a VESA.

8 Gray step Pattern
- Back Light: Can change the back-light. (0~100)

3) Panel Uniformity: Select to improve the Uniformity of the panel.
[+] Uniformity

. T-L T-M T-R M-L C M-, B-L B-M B-R

- Measure the 9 points of uniformity measurements on the panel, and improve the panel uniformity
within 10%.

4) Gamma: Select the execution of Gamma Calibration and details.
Eamma

@ez2z Oczas Step |2

[ ]color space

Color Target x | Targek

| Wwhite 0.3127 0.3290
Red 0.6400 0.3300
Green 10,3000 0.6000

- Execute the Gamma calibration if the check box is checked.
- Choose one of the gamma targets to 2.2 or 2.35. If Gamma calibration completed successfully,
Monitor's default gamma would be changed to target gamma.
- Step is able to choose among 1024, 512, 256, 128, 64, 32 and 16. Larger step is more precise, but
takes longer time to calibrate.
- Gamma: The measured default panel gamma.




- T(k): The default color temperature at full white.

5) Auto Calibration: Execute the color calibration.
* If you set the target source to Digital, the calibration proceed as follow.
Uniformity - Gamma > White balance
* If you selected the target source to 'RGB' or YPbPr, gamma calibration would not be executed.

6) Monitor: The monitor RGB gain values and process-related values of color calibration.

ey [ ledn. A 22 (R (e (8 |
3216 5.0 00003 1.0609 245 113 I
4269 100.5 ooo0s 11085 232 157
2424 9.5 0.0003 06090 220 182

| e459 | 1002 |o0.0004 | 009798 EE
Frad 100.9 0.0007  0,9089 205 216
¥ 6 101.6 ooooe 134370 204 229
10562 100.4 0.0004 09284 =200 237

- Check box of Monitor indicates whether the store to monitor.
- During auto calibration, you can see the rage of error through the T, L, Auv, AE reports in real-

time.
- R gain, G gain and B gain are currently applied to monitor.
- RGB gain can be adjusted manually as per Note 7 below (Manual gain)

* If Color temperature adjustment successfully is completed, the save dialog box will instantly

GEEear as below shown.

Zomplited the auto caiibarion. Save the datas?

t O | [ Cancel ]

- If neither button is selected, data is automatically saved and the dialog box will be exited after
15 seconds.

* If color calibration failed, the Warning Dialog box will be displayed as follow.
Please re-try calibration process.

Color Calibration Failed!!

Please re-try the color Calibration.
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7) Manual gain: Can adjust the Color Temperature and White balance manually
White Balance/Color Temperature

[ Save Target ] [ Load Target ]

- 7 Manual
‘White Target u'(x) Target »'{¥) icd. .. TiE) W Ay R G B i —3
3200K  0.2440(0,4234)  0.5173(0,3990)  100.0 _ 5 —
4300K  0.2202(0,3681) 0.4961(0.3637)  100.0 a3
Wik=+00c | 0.2077(0.3348) | 0.47 glwoo | [ [ | [ [ | SNy
j 5500k, 0.1979(0,3128) 0.4683(0.3290)  100.0 [ —
| [#] 7800k 0.1952(0,2972) 0.4537(0.3069)  100.0
| ] o300k 0.1915(0.2845)  0.4436(0.2932) 1000
11000K  0.1889(0.2757) 0.4354(0.2824)  100.0 : [T]

- If you want to change the color femperature manually, click the color temperature in monitor list.
Then you can change RGB gain values in manual gain box.
- Red, Green, Blue: Can change the RGB gain. (0~255)

8) Color Space: Select the execution of Color Space. (Only PRM model)
[¥] color Space

r - — - — - - — — — — . I

| Calor Target x | Targetsy | Target ¥ ® W i Al R G B [ | |

T Yihite 0.3127 0.3250 100.0 Target

| Red 0.6400  0,3300 21,3 [“ET-709
Green 0,3000 0.6000 71.5
Blue 0.1500  0.0600 7.2 L] stPTE-C

| Wellow 0.4193 0.50535 9z.7 EBU

| Cwan 0.2246 0.3257 78.7 NTSC
Magenta  0.3209 0.1542 28.4 D—Cinema

9) Progress bar: can see the calibration progress.

[ll----------------------]
100%:

10) Get RGB gain: Get the RGB gain from linked monitor and show that at the Monitor list.

11) Save Eeprom: Store the RGB gain to the Monitor's Eeprom manually.
*8), 9), 10) items are used when user adjust the white balance manually.
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5. Measurement
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- You can measure the uniformity, white balance, Gamma and color space of the monitor and show
the graph associated with measured data. And, you can save the measured values as TXT file.

1) Target: Select the measuring list. (6amma, Color Space, Color Temperature, Uniformity)
teazure Target

Gamma Calar Color Terparature [ ] Unifarmity

- Gamma: Measure the panel gamma. 16(0~256) steps
- Color: Measure the Color space of White, Black, Red, Green and Blue on center of panel.
- Color Temperature: Measure the Color space of 3200K, 5400K, 6500K, 9300K and 11000K on

center of panel.
- Uniformity: When 6500K, measure uniformity on each point (10%) of panel.
- Auto Measure (Option): When jig is linked, it is activated. And if you check it, target is

automatically measured

2) Color Space: Select the execution of Color Space measures. > Only PRM model
(BT-709, SMPTE-C, EBU, NTSC, D-Cinema)

[+] Calar Space
[¢] Mative [#]BT.709 [«]SMPTE-C  [¥]EBU [#]WTSC [¥]D-Cinema

3) Measure: Start the selected measures.

4) Report Window: The measured values can be seen in figures.
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_ Index Data “
| Gamma  r=218

| Black #0.0003 00003 Ly 107.00T: 0 w0,

| ‘white w:0.3130 10,3280 Lv:107.00 T: 6500 du...

| Red w6280 03390 Lw: 2660 T: 0 Auw0...
Green w2830 w0 B020 L, 7130 T O dun0. .
| Blue w0 1470 w0060 Lyw: 825 T: Odww0..

| 3200k #0.4240 10,4000 Ly 112.00 T: 3190 Au..
| 5400k #0.3350 0. 3480 Lv:109.00 T: 5390 Auv...
E500k, #0.3130 10,3280 Ly 107.00 T: 6500 A,
| 3300k %0.2840 10,2970 Lv:105.00 T: 9240 A
| 11000k x0.2740 102850 Lv:105.00 T:11180 Au...
E: #0.3130 10,3280 Ly 107.00 T: 6500 A,
LT
| C1
| BT
LM
| BM
| LB
CB
R-B Lol

5) Clear Report: Clear the measured data in report list.

6) Save Report: Measured data to save the Txt file.
- Output type

OhE(Ey BECZE ML) 22100 ===

Maonitor L2 M1 7 —C0007

Wegzuras Daess

Zzrima 7= 2

Slack w0 Fy.0 0002 w07 a0 T. 0 .0 nonn
White %0.2120 w0, 3260 " 07.00 T0 GECC Puy 0.0CC2
Sod WOERE0 w0 3280 Lt 2580 10 0 Puvi0.0000
=rasn | S0yl EO20 vl T3 T 0 Al nnnn
Slue %0, yiDLCEE0 _vr §.25 T D Puw:C. 2220
3220« w0, yi0.4000 _v:* = 3.00 T: 31CC uy 0.0CC3
H S NEY I EE R w0 3A80 w0y 00 1 B3Rl Aoy 00T
A522«  W.0.21%0y.0.3280 _v. 07.00 T. AECC Puv 0.0CCE
9320« w0.2540 v10.2970 _y:~ 05.00 T 924C Yuv 0.0CCE
11020k w 0.2740 v 02850 _w = 05,00 T--- 180 Fuw 2.0008
o Fal Sy 3280 0T 00T /GECE i O IR
-

_—M

3-M

_—B

S—-B

3B

Jriformity 1CC. 0%

CZalibaration RGE gan datas

32074 HI202, 5 128, B BE
43224 RB:157. G 138, B: &F
54204 R:131, G 139, B:125
55004 R112 @ 138, B 143
73204 R.100, G 139, B. 16|
23224 R 90, 2137, B:173
71200k R: 83, 3137, B:18gl

7) Position: change the Probe position manually when you measure the Uniformity. After the
position is changed, click the measure button.
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8) Graph: The measured data on a CIE chart ( xy, u'v') plot or Video level graph as below.

a) Y intensity vs Video level b) Y/Ymax va Video Level
130 10 b
) /|
a7 / 0a
):
Lw hd a
65 A 0s =
7 7
/] |
32 - 03 2
ol
- e
.O/ =T
T 4 b bt
o 63 127 131 235 ] B3 127 191 255
Video Level Video Level

¢) CIE chart(xy Plot)

e = i T T T

520 b

d) CIE chart(u'v' plot)

™

4607
0,05 A —
001 02 03 04 05 06 07 08
X

- a), b) is displayed when the Gamma is measured.
Target gamma 2.2's curve represents the blue line; red line is the current measured gamma curve.
Measurement location is at the center of the panel, and step is 16 steps. (grayO~255)

- ¢), d) is displayed when the color space or color temperature is measured.
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6. Target and Tolerance Values

- This software has the default color calibration targets and tolerance as below.
* Calibration targets and tolerance may change depending on the panel.

1) Gamma: White 2.20+0.02 or 2.35+0.02

2) Color temperature target

Color Temperature X y u' v'

3200K 0.4234 0.3990 0.2440 0.5173
5400K 0.3348 0.3430 0.2077 0.4789
6500K 0.3128 0.3290 0.1979 0.4683
9300K 0.2849 0.2932 0.1915 0.4436

3) Color temperature tolerance

Ax Ay Au'v' Y (%)

+0.005 +0.005 < 0.006 +10

4) Luminance: 100cd + 2cd

5) Uniformity: 10%
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