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IEC TC-110
Part 6-3: Motion Artifact Measurement of

Active Matrix Liquid Crystal Display Modules
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Part 6-3: Motion Artifact Measurement of
Active Matrix Liquid Crystal Display Modules

m Test pattern
m Full Test Pattern
m Box Test Pattern
m Line bar Test Pattern

m Standard motion-blur measurement
m direct measurement method
m Pursuit measurement system

m Indirect measurement method
m Temporal step response
m High speed camera

m Analysis method
m Blur edge time
m Extended blur edge time
m Perceived blur edge time
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Test patterns

Full Test Pattern Box Test Pattern

Line Test Pattern
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Direct measurement method
Pursuit detection system

Pivoting pursuit camera system Linear pursuit camera system
CCD camera

CMOS camera
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Pursuit detection system
Motion picture response curve
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Captured image by the pursuit detection system Motion picture response curve
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Indirect measurement method
Temporal step response

Pattern Monitor
Display generator
Photo sensor Control
system
Amplifier Data

acquisition
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Temporal step response
Motion picture response curve

1 frame wide

- Conatan]
[ >

0 50 100 150 200 250 0 50 100 150 200 250
Time (ms) Time (ms)
LC response time measurement Motion picture response curve

simple convolution of the step response with a moving
window function of 1-frametime wide
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Indirect measurement method
High speed camera
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Indirect measurement method
High speed camera

Time Hold type
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1 frame time
Time Moving distance
at 1 frame

Position on display

B v

Direction of eye trace
(Smooth pursuit eye tracking)
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Analysis method
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Blur Edge Time and Extended Blur Edge Time

Moving Picture Response Curve
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: " Blur Edge Width®

Extended Blur Edge Width
BET : Other ranges, such as 40% to 60%, can be used, but they shall be reported.

EBET : The extended blurred edge time is defined as EBET = BET/0.8, whi
linearly extends the BET to the 0% to 100% levels.  Photal

Perceived blur edge width and time
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Barten’s CSF formulae sW= 2f1 1 w1 o,
TIXo' Xp  Now | 7PE - [H,W)—H,W)F )]

Su): spatial contrast sensitivity function for binocular vision

mit(n): modulation threshold

“: spatial frequency

o: standard deviation of the line-spread function of the eye

£ signal-to-noise ratio (3.0)

T: integration time of the eye (0.1 sec)

XO: angular size of the object

Xmax: maximum angular filed size of the object (12)

Nmax: maximum number of cycles over which the eye can integrate (15 cycles)

n: quantum efficiency of the eye (0.03)

e photon conversion factor, depending on the light source
For the calculations, the viewing distance is set to 1.5 times the
diagonal screen size of the active display area E“" Photal
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Report

Environmental condition

Temperature, humidity, and atmospheric pressure
Tllumination level
Other conditions which are different from the measuring conditions

Display parameters

Refresh rate

Native display resolution

Backlight driving (impulse, stationary, blinking, scanning, other)

Minimum and peak luminance

Display gamma function (sometimes referred to as electro-optical transfer function).

Display settings (if applicable)

Drive mode (when optional driving mode, e.g. “over drive” are installed in the module, the driving mode
used for the test shall be reported)

Measuring method and conditions

Measuring device (pursuit detection system, temporal step response, high speed camera)

Number of bits in the measuring device, used to capture the luminance signal

For imaging devices, the number of CCD pixels per display pixel, the diaphragm, the dynamic range, and
the exposure time

For pursuit systems, the synchronization accuracy

Light measuring device (luminance meter, color analyzer, spectroradiometer, other)

Scroll speed(s) (ex. 8 pixels/frame)

Gray levels (start levels and end levels)

Test pattern(s) details

Other measuring conditions, such as shutter speed of the camera, frame frequency, etc.

Analysis method

Parameter (EBET, BET, PBET)
Threshold for EBET or BET calculation, e.g. 10% - 90%
Type of CSF and the CSF parameters for PBET calculation. e Ph(;?tal

Gt

Visually reporting

EBET (msec) luminance
Ini: 0 Ini: 1 Ini: 2 Ini: 3 Ini: 4 Ini: 5 Ini: 6

Fin: 0 19.00 18.82 17.78 17.10 17.18 18.25
Fin: 1 19.00 21.81 19.65 18.57 18.39 19.16
Fin: 2 19.04 19.18 20.69 20.92 19.34 19.26
Fin: 3 17.93 20.49 22.73 20.10 19.22 19.17
Fin: 4 18.87 20.24 22.22 22.96 17.79 17.76
Fin: 5 20.25 21.09 21.33 21.92 23.25 18.30
Fin: 6 17.67 18.75 17.95 18.73 18.63 19.18

average 19.52

standard dev 1.59
maximum 23.25 l ‘
minimum 17.10

Gt
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Pursuit detection system
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Pursuit detection system (MPRT-2000UX)

EBET PBET
EBET(ms) PBET(ms)
StartlEnd 0 60 95 120 160 200 255 StartlEnd 0 60 95 120 | 160 200 255
0 —| 449 4.06 4.26 .56 .3 .89 7.07 7.28 7.38] 11 X 8.97
60 4. — 5.06 459| 458 0. 14 — 8.23] 7.81 7.81 . 8.75]
95 4. .13 —| 528 .46 44 .09 8.23 — 8.12 7.81 . 8.23
120 4. .30 .70 f— .69 4. .55 11 8. -] 7.91 1. 11
160 4.68 X .26 5.19 —| 443 18 1.7 7. 7.81 — 7. 7.59
200 .80 . .66 5.73 5.53 — .03 8.23 8. 8.23 8.02 — 8.02
255 .63 .4 .00 5.94 5.66 6.41 o 8.54] 8. 8.12 8.02 8.54] o
Average 17
Maximui .89 |
o

End level Start level

End level Start level
YT DRISTV/ MEEERERE/ LED /\v 954/~
BIEEY 12 pixel/frame / 1080

G Ehotal

MPRC (Intensity)

High speed camera (MPRT-C100)

Level 0-255

Level 255-0

Sensitivity curve (Contrast)
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12 pixel/frame / 10801
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High speed camera (MPRT-C100)

EBET PBET

EBET(ms) PBET(ms)

StartEnd 0 60 95 120 160 | 200 | 255 | StartEnd 0 60 95 120 160 200 255 _
0 —| 484 394 65| 435 . .66 0 [— 743 743 743 777 . .
60 . —| 526 68| 454 .50 60 63— 8.46] 812] 7.94
95 . 7.00 —] 71 4.50 66| [ 95 . .98[-— 8.63]  7.94
120 . X 23 —| 461 y 98| [ 120 . 4 63— 812
160 7 80| 546 —] Y 468 [_160 .29 . . 8.20[—— . .
200 . 5 29| 6.11 5.70 -— 24| 200 .15 . . 8.63]  8.29[— 8.4
255 6 7 4] 679] 626] 664 —] 255 5 X . 8.81 863 8.98[—

Average 5.6. Average 8.44

Maximu 77 Maximu 967

743

Start level

End level

STV . 3DRITV/ MEEEREIRIS/ LED /A 951+
BIESEMH ;12 pixel/frame / 1080

Temporal step response (RT-300)
Level 0-255(IG EHIFR M SR OT-ER) Level 255- 0 ZHRER M SR HT-EIR)

o 50 100 150 200 250 o s0 100 150 200 250
Time (ms) Tirme (ms)

ST . 3DRISTV/ MEREREIRIS/ LED /3954 +
AlESEHE - 12 pixel/frame / 1080i
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Temporal step response (RT-300)

EBET PBET
EBET(ms) PBET(ms)
StarlEnd 0 | 60 95 120 | 160 200 | 255 StartlEnd 0 60 95 120 160 200 255

87.22] 93.72| 107.34] 147.79] 118.86] 150.83 43.45] 183.94] 189.7] 183.94 09 11.06

X —| 1864] 3953 2943 27 97, ) —|19.94 19 31 75| 11.53

7.14] —|_2127] 1876] 1564 55| 0. —] 2009 47 38 10.75

25 53 —|_1656] 1496 I 78] — 85 07102

69) 16| 1758 —] 1 .6_5| 14. 69 18.38 ——_—| 07| 174

d 47| 17.46]  17.73 —] 13 84] 1838[ 1838| —- 17.

.05] .34 11.81] 17.26] 17.33] — 68] 1184 18.69] 18.85 —

20
18
16
14
12

0

1
8
6
4
2
0

End level Start level

T . 3DRINTV/ MEREREIXIS/ LED /3954 +
AlESEHE - 12 pixel/frame / 1080i

E" Photal
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High speed camera (MPRT-C100)

2D mode 3D mode without glass 3D mode left image with glass 3D mode right image with glass

YOI ¢ 3DDRROL—LI—TUvIIVAR) / MEREFEIRIG/ LED /X754~

AlESEHE - 12 pixel/frame / 1080i
E" Photal
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Pursuit detection system (MPRT-2000UX)

2D mode 3D mode left image with glass 3D mode right image with glass

Level 0 - 255 Level 0 - 255 Level 0 - 255

2D mode 3D mode left image with glass 3D mode right image with glass

Level 0- 255 Level 0- 255 Level 0- 255

YOI 3DDRROL—LI—TUIvIILAR) / MEREFEIRIS/ LED /X754

BIESEME 12 pixel/frame / 1080i Ev Photal
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Pursuit detection system (MPRT-2000UX)

Left image with glass Right image with glass

FRILE

2D mode
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2D—3D mode

3D mode left image with glass 3D mode right image with glass

h - -

2D mode 3D mode left image with glass 3D mode right image with glass
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Pursuit detection system (MPRT-2000UX)

3D mode left image with glass 3D mode right image with glass

FRILE

2D mode

3D mode left image with glass 3D mode right image with glass
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Pursuit detection system (MPRT-2000UX)

2D mode / EBET 2D mode / PBET
EBET(ms) PBET(ms)
StartEnd 0 60 9 | 120 Start]End
0 —| _484| 394| 365 0 | —
60 —| _526] 468 60
95 700 _—| 671 95
120 11 vel — 120
160 73] _580] 546 160
200 59| 6.29] 6.1 200
255 71 4] 6.79 255 .
Average Average| 844
Maximun] Maximun] _ 9.67
Minimum] 3. ‘Enimum 7.43
3D mode left image with glass / EBET 3D mode left image with glass/ PBET
EBET(me 3D mode left image PBET(m: 3D mode left image
Start[En: 60 sﬂé"—;" -0
0 — 1601 o0 =
60 o T o
9%_| 221 120 2
120 | 250 50 @
160 | 290 200 91 9
2 14 255 43
255 3
Average| 661
CNSTES] 0.4 Maximur] _7.43
Maximun] 1601 | %70
ax um[__5.
[Minimum] 1.3
3D mode right image with glass / EBET 3D mode right image with glass/ PBET
EBET(me 3D mode right image PBET(m: 3D mode right i
StartlEnd 0 60 9 | 120 | 160 | 200 StartlEnd 0
0 —| 304] 390] 2230] 2283] 2339 0 [—
60 —| 276] 304 29 84 60 22
95 0] —[ 290 38 60| 4.15] 95 04
120 6 08] —| 308] 309] 120 39
0 83| o288 ] 160 39
4 75| 833 325  —] 200 74]
4 55| 415] 369] 389]  — 255 K]
Average| 7.79
[Maximun] 23.31
Minimum] __5.70
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Pursuit detection system (MPRT-2000UX)

3D mode left image with glass 3D mode right image with glass

End level Start level End level Start level

2D mode 3D mode left image with glass 3D mode right image with glass
PBET PBET PBET

Start level

End level Start level End level Start level End level

m Pursuit detection system
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m  Temporal step response
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Thank you for your attention.

— == .
n REEFHAS
» RREXERM
= T192-0082 BRRH/NEFHRATHET1-6 IKE L
4F
m TEL:0426-44-4951
= tokyo.office@photal.co.jp
n KIREZER
= T573-1132 AWRFFEATRERBL3-26-3
m TEL 072-855-8554
m osaka.office@photal.co.jp
m  http://www.photal.co.jp/
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