Analog or Digital ?

During the meetings of our Society – the Nederlandse Vereniging voor Stereofotografie – we use two Kodak Ektapro projectors with Doctarlux 150 mm/2.8 MC lenses. The Brightness of these projectors for an image with aspect ratio 4:3 (comparable with digital projectors) has been measured and found to be 1475 lumen.

In order to get an idea of the required minimum resolution we projected a 24x36 mm testslide with linepatterns of 40, 28, 20 ,14, 10 and 7 lines/mm. This slide is magnificated 80 times on a screen with dimensions of 3 x3 m. As a result most of the observators on the front seats at 7m from the screen could only distinguish the 20 l/mm (and lower) pattern. This is in good agreement with human acuity of vision, which is about 1 arcmin, because the width of one line from the 20 l/mm pattern is 80 x 0,05/2 = 2 mm on the screen and this is seen at 7m under 2/7000 radians which is nearly 1 arcmin.

To get similar results with beamers, the pixelwidth on the screen has to be at the most 2 mm. This means a horizontal resolution of at least 1400 pixels.

In the home situation we need a different resolution because now a pixel with a width of  0,87    mm is seen under 1 arcmin at a distance of 3 m of a 1,80 m screen. The horizontal resolution of the beamer must be now 1800/0,87 = 2068.

LCD beamers are useless because they produce polarized light under an angle deviating from the norm for stereo projection. 

Another aspect being worthy of attention is the heat production of beamers: in a test case with two Benq PB6200 beamers the polafilters placed in front of the lenses burned down.

Conclusion: In order to get projectionresults comparable with the Kodak Ektapro projectors at 7 m of a 3 x 3 m screen, we need beamers 

1. producing unpolarized light (f.i. DLP)

2. have Brightness values of 1475 or more

3. with a resolution of 1400 x 1050 at least

In a home situation at 3 m of a 1.80 m screen the beamer should have a resolution of at least 2000 x 1500.
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