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Calculation of rotation axis

Known (x;,y;) Is a pair of inner point, R is a rotation matrix, and

b is an axis of rotation, so, y; = R'x;and R"b=b. Let v; = y; — x;,

then U;Tb = (yl — Xi)Tb = (yl — R.X'i)T b=0.




Calculation of rotation axis

Let v; = (o, Bi,7i), b=(a*,b*, c*)
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Calculation of rotation axis

%, Figure 1 = O X

A€E> PQE=VEB

AX+BY 4+ CZ+D =1
X?4+Y24+2=1
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Calculation of rotation axis

% Figure 1

A€E> Q=B
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Calculation of rotation axis
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Calculation of rotation axis

* Figure 1
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Calculation of rotation angle

It is obtained by Rodrigues’s Formula:

R = cos(0)I + (1 — cos(#))nn? + sin(#)Skew(n)

[ 0 -V, Uy ]
Skew(v) = | v, 0 —v;
| —vy, g 0

Rz; =y; |cos(0)I+ [:1—CDE{HDHHT+Siﬂ{ﬂj}5k€ﬂ:(ﬂ)]:ﬂi =y,




Estimated rotation matrix

R = cos(0)I + (1 — cos(0))nn' + sin(f)Skew(n)




The judgment of the inliers
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ground-truth

Firstly, we are given a set of observations x; ,And then randomly
generate a rotation matrix R, Finally, the target value iIs calculated
from this rotation matrix y; .The rotation matrix is the true rotation

matrix R.




The error between the ground-truth
and the estimated rotation matrix

er = arccos(3(T'r(Rg Re) — 1))

Tr(RER;) = 1 4 2cos(Af)

T
Af = arccos( o)1)
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result

Tahle 1: Averape errors in degrees  standard deviation  ronning times in sec-
onds of varions algorithms on synthetic data(20 trials)

Inlier Ratio 0%/ 10® 107/ 10° Ax 105 = 10° | 3x10j107 | 107 107
TEASER++ | out of memaory

RANSAC (.39 0.2 29.1 =8.1 hours

GORE 343 210 1698 | =12 hours

FGR 52.2 6H.5 346 | 950 609 37.7 | 549504 145 R6.5 56.9 311 97.3 61.3 314
GNC-TLS 386 951 0L13 | 634 505226 | 499311159 | 90.2 45.6 10.1 120 34.3 36.3
ARCS+R 902 131012 | 652489096 | 556 383558 | H84362 126 9.2 3600 12.2
ARCS+0 086 0.29 171 | 0.99 037 232 | 0.91 0.30 125 (.98 0.42 287 56.6 609 251
ARCSH+OR | 003 0063 172 | 009 007 232 | 011 0.07 125 (.22 (.15 287 A6.4 6.1 281
MINE LS (L52 32,96 | 184 049 2888 | 218 057 20504 | 1.95 0.54 255.64 | 1.91 (.50 34338
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Result(inlier ratio=i—gz
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Rotation Error Box Plot
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Result(inlier ratio=
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. Figure 1 — O X
AEI Q=B
Rotation Error Box Plot
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Result(inlier ratio=>
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5x106)

% Figure 1

AE» Q=N

Rotation Error Box Plot
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Result(inlier ratio=3>1<;g 3)

%, Figure 1 — O X

AEI Q=MD

Rotation Error Box Plot
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. - 103
Result(inlier rati =

%, Figure 1 — O X
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Rotation Error Box Plot
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Thank You!

Avenida da Universidade, Taipa, Macau, China
Tel : (853) 8822 8833 Fax: (853) 8822 8822
Email : info@um.edu.mo Website : www.um.edu.mo



