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Supplementary Information 

 

Figure S 1. The quality of the projected intensity profiles.  (a) Static projected intensity profile on a 45° white matte 
surface (drafting paper in air).  The lowest intensity level is 84 counts and the maximum is 255 counts for this 8-bit 
profile.  (b) Mean camera response from 200 recorded frames with the camera, measured along the yellow dashed 
line in (a).  The error bars represent the standard deviation of the intensity detected, with a typical value of +/- 1%.  
From this plot we conclude that the projector illumination is quite constant in time.  The relatively small wiggles in 
the profile, will allow us to accurately detect at least 20 different intensity levels. 

 

Figure S 2. The effect of screen uniformity.  Some of the bumps in the intensity profile in Fig. S1(b) arise from non-
uniformity in the drafting paper used as the illuminated surface.  The three intensity curves correspond to the same 

line, as in Fig. S1(b) averaged over 100 frames each.  The screen has been shifted slightly in the 45
o
 plane, showing 

vertical shifting in the bumps.  The typical deviations of the screen intensity is about 5% of the total range.  We 
conclude that some of the bumpiness in the profile is Fig. S1(b) is due to the screen non-uniformity, which would not 
show up for particle images.  The projector can therefore supply more than 20 depth levels in each intensity profile. 



Spatial mapping equations used in section 4.2 

Equation 4: 
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Equation 5:  
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Equation 6:  
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 z (x',z') x (x', y', z) y (x', y', z) 

a0 -10.0869 -29.9733 -28.4576 

a1 0.0025 0.0470 8.22E-06 

a2 0.3191 0.0001 0.0474 

a3 5.61E-07 -0.0570 -0.0570 

a4 -3.58E-05 1.75E-07 -5.96E-08 

a5 -3.40E-05 8.90E-09 -1.32E-07 

a6 --- 2.10E-05 -3.13E-05 

a7 --- 3.78E-08 -1.21E-10 

a8 --- 9.02E-05 4.09E-07 

a9 --- 2.62E-07 9.09E-05 

RMSe 
(mm) 

0.2714 0.0263 0.0181 

R
2 

0.9998 0.9999 0.9999 

Table S. 1.  Best-fit polynomial coefficients for the mapping functions, including rms deviations and goodness of fit. 

 

  



 

Figure S 3. Flowchart of the proposed algorithm, including calibration, reconstruction and 3D trajectory estimation. 
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