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Problem Statement Evaluation on Synthetic Data
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Rotation errors in degrees along the 3 axis. Translation errors in cm along the 3 axis.
S———— - T———— L
ithout noise, m=0.65 :"‘l.? _____ :r:n?ur:c::i:e; m?‘_"-975 . ,;»;-‘? ,;‘/“
Camera Model I oot R A o | 7S
s || Lidar. noise 10%, m=0.89| J TR g | Lidar. noise 10%, m=11.025 | = ./~
o i i i . 5 -~ Lidar. noise 20%, m=1.02 ,{/! | 5 20(| =~ Lidar. noise?O%, m=10.61'§,?;;73;r;z{ ..........................................
The omnidirectional camera is represented as a projection onto the L - . 5 &
. 'I/',!'/’;f,- ] | —————— /;;;“:,,f ................................................................................
surface of a unit sphere[1]. . e | |
0o Wﬂmzo#T 100 1;50 00&,4 5io : 160 1;50
est case est case
The i mage p[ane I maps to the surface R RE— - P S— o
..... e | A
of sphere S by @ : I -l N R W o s X s 4
% lifting the image point x onto the g surface g % |- Lica.noe ;Sijj; o ; s e ;33:; et 548
« centrally projecting x_onto the sphere S "‘g.’,‘g = """"""""""""""""""""""""""""""""""""" / """"""""" “10 e A
X mﬁ.m-m——"" e = :
: 00 o 5'0"" . 1(I)0 15IO 00-'—*’—"’ 5I0 . 160 15I0
e o . est case est case
A 3D world point X projects onto S | - . .

M o] ———— - " ———
considering the extrinsic pose RX .+t | | - omi msewimtcs o O msemim0r | /
pa ram eters R, t: @(X) — XS _ w (X_) _ g 20""|(_)I;nar:| :;I:::(?‘yf’rr::(:;: _______________ ______________________________________ /’;;:{ ....... E ""(L)I?anrl :;::110502, :::5625:8775 /;%,f

HRX 1 t || E ------- Lidar. noise ?0%’ m=0.97 ,':/'::: g o0H ---- Lidar. noise 520%’ m=53 | /ﬁ.‘;" ............
R SRT——— _______________________________________________________ “J” _______________ S N g - ":‘ﬂv‘:{;&"‘f/
Proposed Solution U R R T e
Integrate out individual point pairs
Point matches not available = :
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¢ The above equation can be solved by LM algorithm.

Conclusion

¢ Instead of estimating point matches or using artificial markers we work
on segmented planar patches.

Algorithm < Pose estimation is formulated as a 2D-3D nonlinear shape alignment,
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unit sphere, calculate centroid centroids, t as the distance from where the  system using LM “* The method proved to be robust against segmentation errors.
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