B3M33HRO HW4
Multisensorial Calibration

o only-offsets - when this option is enabled, only offsets (6) are calibrated. But the robot also had some
lengths changed.

— You could have easily verified that from, for example, the corrections graphs you inserted into the
report, as you can see in Figure 1.
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(a) Corrections when calibrating all 8 parameters.
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(b) Corrections when calibrating only offsets.

Figure 1: Comparison of corrections.



e Why projections do not work? - Many of the datasets included badly transformed points in the
camera frame. The problem can be easily identified from the distribution of poses, Jacobians (see Figure
2), or even just from refPoints (see Figure 3). The ways to fix it could be:

— Using different pinhole camera model;
— Delete incorrectly transformed points

* values in refPoints are the transformed points in the camera frame, and one could easily delete
the points that are out of range of the camera (which has a resolution of 240x320 pixels).

Rep 1

0.2 T Iy |
‘ —
E ‘ ‘
+ + + R '
g o |
—— ‘
= !
|
‘
-0.2 + ]
!
0.4 . +
‘
‘
‘
08 "
|
‘
! |
—
-0.8 !
p——
1 1 1 1 1 1 1 1 1
< 0 & & 0 NS
o o <\ 5 < = 9
\\\caL 3 o S ?»‘“’c A e o A ?"“g\
= & G o " R Q& o
@ ¢ A & o o o o
(a) Identifiability of parameters for self-touch dataset.
; Rep 1
0.8
06
0.4
0.2
4 0 — —]
e
0.2
0.4
0.6
-0.8
1 1 1 1 1 1 1 1 1
« o o N 0 N oo N
5 "~ N p S N .
\\@\\‘\Q R ¥ RES . QQ\W Q\\o\‘\‘\ @'\%\\“ \«\-\9“9\ @85‘\\%
= & &8 S & & o e

(b) Identifiability of parameters for projection dataset.

Figure 2: Identifiability of two datasets. Showing the difference between good and bad dataset.
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Figure 3: First two lines of this dataset already include values outside of the range of the cameras.
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« Calibration without whitelist - Many of you stated that using no whitelist improved the calibration
because the RMS error got lower. However, you also need to check the corrections of the parameters. When
using no whitelist, the parameters got compensated and “unrealistic” changes in parameters occurred. A
common symptom is using only rotations to minimize errors, which is possible in theory, but impossible
in the real world, as all joints would be in the same place. See Figure 4.
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Figure 4: Comparison of two calibrations, both with low RMS.



