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8 bins 64 bins 256 bins

Fig. 3. Inuence of the number of bins on the predicted image when far from reach. On the left, with 8 bins the image is attened and has lost a lot of
high frequencies. 256 bins introduces more noise when the difference bettveeell increases than 64. The frame on the borders represent the area in
the image which is not included in the computation.

compute such histograms a number of bids is set, then the error image between the current and expected images,

the source image is scaled: a pixel of luminancel=128 (grey pixel) means there is
B (Nc 1) no difference between the two images. The graphics show
[(x) = I(x) : (18) the evolution of a chosen parameter with relation to the

d 1 ° . : .
i _ ~iterations of the algorithm.
The histograms are then computed on this scaled image . : :
which dynamic isNc, ensuring that they are composed of Several observations can be made concerning  this
y ' 9 y P rst experiment. First, the task converges, leading the

only Nc bins. An other reason for choosing not to use th?obot to the good position with a good precision of =

full dynamic of the image is that computing probab|I|t|esf0:O7mm; 0:16mm; 0:01mm; le “rad; 2e °rad; le “radg.

from the histograms as in (14) results in approxmatm.q_he second observation is that the evolution of the camera

them. This 1S the_ case because_ an empirical Observa.“?oncation is smooth. The SCV also vanishes without being
of a probability distribution function does not necessarllynoisy showing that the SCV is well suited in this case
equal its ‘real' distribution. The main problem with those ’ '

approached probabilities is that they can result in noise in

the predicted image when using an important number of bins.

On the other hand, if the chosen number of bins is too |0V\§,3. _Second Experiment: Robustness with relation to illumi-
the resulting image loses a lot of details. See gure (3) fopation changes

examples. ) ) )

It is also interesting to note that as the number of bins "€ goal of this experiment is to show the robustness
decreases, so does the precision of the positioning task sirftfe 0Ur method towards illumination variations in the
more high frequency details are lost. This is why during, theCene. In order to do that, after acquiring the image at
servoing task the number of bins is adapted dynamicallg.’Ie desired position, the servoing is launched after the
First, the binning is done using 64 bins as the level o ghts have been attenuated. The r_egl_JIts of th_ls experiment
detail in the image is sufcient with this number of bins &€ €xposed on gure 5. The initial position was a
and increases to 256 when close from reach to get mofglé bit less complicated with a difference of r =
precision. To do that, the value of the SCV at the beginninf4cm; 18cm;lcm; 0:28ad; 0:18&ad; 0:03radg
of the task is kept in memory and the switch is effected whefiom the desired position, which is still a consequent
the current SCV reaches a certain percentage of that valygovement.

] ) ) In these conditions, the servoing task still converged,
B. First Experiment: Nominal case thanks to the adaptation of the predicted image to

The rst experience aims to analyze the behaviour ofthe current one as we can see on gure 5. The nal
the SCV approach in a classical case. The positioningosition was reached with a precision of r =
task controls all 6 degrees of freedom. The interaction0:4mm; 0:8mm; 0:9mm; le °rad; 4e “rad; le ®radg
matrix during the servoing is computed assuming that the &hich gives a distance to the desired positionldmm.
coordinate of each point is constant, in this case it assumé#tdis slightly less precise than in the nominal case but it
as equal to 7&m As for the and parameters of the was still a good result compared to the other methods since
optimization, they were empirically chosen as 4 and 0.00the SSD diverged and the mutual information showed a
respectively. For the initial pose, the difference was =  repositioning precision o2:4mm. The graph of SCV also
fl6écm; 20cm;6cm; 0:27rad; 0:19ad; 0:09radg shows around iteration 300 the change in the number of
with relation to the desired pose. Figure 4 shows thbins which caused an improvement in the precision without
behaviour of the model during the optimization process. limpacting the convergence of the task.
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