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As mentioned before, an important factor in short stimuli presentation is the 
presentation software used. Accurate single frame stimulus presentation software 
is not trivial, especially not for the Windows platform. Software techniques that 
enable good timing accuracy are now well known (Forster & Forster, 2003), despite 
many (even commercial) programs that st



LCD panel Thin Film Transistor 
The Liquid Crystal Display (LCD) technology uses many different types of liquid 
crystals that are arranged in a panel. Behind the panel there are some tubes to 
illuminate the panel. The panel consists of a large number of pixels. Each pixel is 
put together from three sub pixels, each of which has been covered with a red, 
green or blue filter. So a 1024x786 panel has 1024 x 786 x 3 pixels (>2.3 million 
sub pixels). Each sub pixel can be controlled electronically to obtain a certain light 



novel picture buildup. This results in time gaps between the presentation of the 
upper left corner compared with the lower right corner. Once the picture is 
presented, it remains continuously on the screen. 

http://www.dlp.com/


standard lamp is replaced by an array of 10*10 Light Emitting Diodes (LED type). 
This array of LEDS allows for very fast on-off switching. Typically LEDs switch on 
and off well within the millisecond. The three projectors and the three LED arrays 
are controlled by a computer with BEAM software. The computer holds four Nvidia 
TNT 32 Mb video cards. For each projector a video card plus one video card for the 
experimenters BEAM control console. The BEAM software uses a Keithley digital 
I/O card with its own onboard precision timer for controlling the on and off periods 
of the projectors. The BEAM timing has a millisecon



sufficient to check the manufacturer’s specifications.  These specs should be 
tested with rather easy measurements as described in this section. 
 
To get the best apparatus, we pre se









 
LCD projector 
The Sanyo PLC-XT16 has a maximum refresh rate of 100Hz at a resolution of 
1024x768. During testing we noticed all projectors tested (n=11) had single frame 
display problems above the 60Hz. At refresh rates higher than 60 Hz refreshes 
appear not to be synchronized with the screen verTj
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The LCD projector had a mean (and SD) relative maximum luminance of 97.97%  
(0.66) on the first single frame presentation and 99.02% (0.54) on the four frame 
presentation. For the 4 frame event the mean (and SD



latency on the upper left sensor was 0.02msec. (0.02). The initial latency screen 
position difference was 0.0 msec. (0.0). The mean (and SD) rise time was 0.04 
msec. (0.02) and the mean (and SD) fall time was 0.08 msec. (0.03). The mean 
(and SD) presentation duration for the BEAM system on the 2 msec event was 
2.03 msec. (0.02).  
 



Discussion 
 
It is clear by now that there are various possibilities for visual stimuli presentation. 
Each device has its pro’s and cons. Although the CRT plots indicate the screen is 



ideal. Since the picture is buffered it will always be one full frame late. Please take 

http://graphics.tomshardware.com/display/20020114/index.html
http://graphics.tomshardware.com/display/20031105/index.html
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