
MPRT simulation of LCDs

Content

One of the main motion artifacts on flat panel displays is motion blur. The new VESA FPDM section addressing this problem intro-
duces moving edge-blur that can be measured by various instruments like pursuit cameras. This evaluation is near the real condi-
tions. It results in moving picture response time (MPRT) behaviors versus gray levels generally measured in very strict moving confi-
gurations. 
However this solution is expensive and may be an overkill for somme application needs. For certain application, simulation could
be sufficient. Based on response time measurement, it will compute moving edge blur taking into account the driving properties of
the display. ELDIM offers now a package including OPTIScope-SA sensor and a simulation module with the measurement and ana-
lysis DisplaySpec software that uses the standard grey to grey level response time measurements to simulate Moving Picture
Response Time.

Simulation method

If Y(x,t) is the luminance temporal dependence of pixel x from gray level 1 to gray level 2, and if we assume that the response time
is lower than the time frame Tf, the light intensity profile V(x) as perceived by the eyes of a block of pixels í pixels moving at a scroll
velocity of í pixels/frame  can be calculated by : 

For an LCD with an ideal response time, the result is schemati-
cally represented in the figure. In general it is not the case and
the Blurred edge width (BEW) is bigger than 0.8 í. If the res-
ponse time is higher than the time frame Tf, we apply the same
formula for a number of frames comparable to the response
time. No assumption is made on the luminance temporal
dependence and we take directly the mean profile measured
by OPTISCOPE SA. 

Calculation are made automatically between each gray levels
used during the measurement. The scroll velocity is a parame-
ter. The time frame is supposed known. Blurred edge widths
are then evaluated (generally between 10 and 90% of the
luminance) both for rising and falling edges. Normalized blur-
red edge time (NBET=BEW/í) can be also deduced which are
quasi independent of the scrolling velocity.  

Definition of blurred edge width (BEW)

Schematic diagram of the MPRT simulation
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Software description & examples

Spreadsheet of one grey to grey measurement with simulation

Each Response time measurement can be dis-
played and analyzed in details 

Corresponding MPRT simulation can be displayed
in normalized, grey scale or luminance.  

Response time Measurements from each
grey levels to each grey level are recorded
in a spreadsheet. 

MPRT simulation is made for each response
time measurement and results recorded in
the same spreasheet.

3D display of response times and BEW and BET can be obtained 

There is no assumption on the temporal dependence of the display. Experimental one is used directly. So, MPRT can be
simulated with any temporal behavior. 

Corresponding MPRT with 4pixels/frame speedResponse time measurement with over and under drive

Blurred edge width from each grey level to each grey levelResponse time from each grey level to each grey level

Equipment required: OPTIScope-SA + MPRT Software option
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