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1f we use the system considered before, with B= 300 and /=23, we find that fora 1° degree POl
tion the error is 1.6, 2.8 and 8 mm for the cases o = 30°, 45" and 60° degrees respect
Thus, we see that the laser plane must be aligned very carefully, which has proved (o pe

hard.
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3.4 Calibration procedure

To calibrate the system we need to know the corresponding world and sensor coordinates for 5
Jeast one more point than the highest order of the approximations. We use a calibration object
with bright patches at well defined 3D positions placed in the laser plane. In order to achieye
an accurale calibration the calibration object should cover as large part of the field-of-view a5
possible.

A segmentation program implemented on the MAPP2200 smart sensor is then used to
accurately find the center-of-gravity of these patches [69]. Least-square adaptions are then
made to find the best approximations of the transfer functions. Since both functions are
approximations around the origin and the exact location of the optical center (camera coordi-
nate system origin) is unknown, we iterate the least-square adaption over several possible sen-
sor offset positions and use the offset which gives the best least-square fit to the model. The
whole procedure takes less than 1 minute using a standard PC. The resulting polynomials are
then used to create lookup-tables compatible with the RANGER software,

3.5 Experiments

We give results for two setups, one with a baseline B =290 mm, view angle ot = 45° and one
with a baseline B = 170 mm and view-angle o = 30°, both with an f =23 mm lens. The first
system has a total range resolution of approximately 200 mm and each pixel corresponds to
approximately 0.7-1.1 mm. The second system has a total range resolution of 80 mm where
each pixel corresponds to approximately 0.3-0.7 mm. The fit between the calibration data set
and the second and third order approximations are found in Table 3.2. We see that both the
maximum error and the standard deviation is more than halved using the third order approxi-
mation compared to the second order ditto.

In Table 3.3 we have collected the corresponding results when the calibration lookup tables
were applied to actual range data. We can see that the resulting accuracy of the calibrated sys-
tem is close to the theoretical (measured) system in the first case (in the second case no accu-
rate setup measurcments were made). Thus we belicve that the observed errors are errors in the
range data acquisition rather than in the calibration. In the second experiment the range acqui-
sition was more accurate, i.e. the thickness of the sheet-of-light was wider, giving a more sta-
ble range algorithm output, and we see that the second order approximation actually gives
better results than the third order ditto. This is probably due to the low number of points (5)
used in the calibration. Here the calibrated range accuracy is within 1 pixel on the sensor.
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