TR B2 A TE R
IPSJ SIG Technical Report

“R 7V IEBREFAL MEOESBHTE

AR Wt s JF B B o/ R ik

SR, PEEBIERRL TRy NP =Y g v b w s B ORIZEDE A Th LT
Wh, INHDWIEICBNT, B AT LR GWEROMS I LAIE - KR rHET S
CEEEGREETH L. KWL TIE, K7 — ) TR AR L - R8Ee ik 2 it
K35, ZRE7—) TEMEEAFHL CHRIC~Y— D 2HORAL I LTy — g%
T H. CoOv—hiGEh A TEICL VTG, BELLIC X L ZEMBERE LD
FALERBINT 2 L ICX WV BEOLEREWET S, T2, Y2l —Ta VEREE
BREEFERRIC X ) AT LR Z MR L 7.

Posture Esimation by Using 2-D Fourier Transform

Yuva Ono . Yosuio Iwar ! and HirosHI ISHIGUROT!

Recently, research fields of augmented reality and robot navigation are ac-
tively investigated. Estimating a relative posture between an object and a
camera is an import task in these fields. In this paper, we propose a novel
method for posture estimation by using 2-D Fourier Transform. The markers
are embedded in an object’s texture in the high frequency domain. We observe
the change of spatial frequency of the object texture to estimate a current pos-
ture of the object. We conduct experiments to show the effectiveness of our
method.
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3 Features in the frequency domain

Input Image 4.{ Low-cut Filter H Binarization H Marker Detection H Parameter Estimation

4 Process flows of parameter estimation
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% 1 Training data

Training data range of posture
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Setd 0, € [0,60],6, € [—60,0],6. € [—60,0]
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% 2 Mean square errors of estimation results
Parameters | Mean square error
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Markers for motion capture System

% 8 Camera specification

device FOVEON X3 (CMOS)
size 20.7 x 13.8 [mm)]
focal length | 200 [mm]
image size 2640 x 1760 [pixels]
16 Wall paper used in this experiment
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19 Estimation results of 6, 20 Estimation results of distance

% 4 Evaluation of estimation results in real images

parameter mean square error
6. 11.0 [deg]
0y 9.2 [deg]
0. 0.6 [deg]
d 5.1 x10* [mm]

% 5 Estimation error

parameter | mean square error [deg]
[ 16.0
0y 17.6
0. 1.1
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7,01, 00 TEHIFIFHEL V72D TH 5D,
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21 estimation results of 6,
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23 estimation results of 6,
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25 estimation results of 6,
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22 estimation results of 6,
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24 estimation results of 6,
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26 estimation results of 6,

R (10 29(a)) 7 &L HEO~ — A il
if;? E@@ﬁl{ Tﬁ” Rtrue ?ﬁ
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& 27

(0, 6,,0.) = (20,30, 40) 28 (6s,0y,6.) = (—20, —30,40)

% 6 Frobenius norms of estimation results

[|Rirue — Ry
simulation | 0.959 x 1072
real scene 1.49 x 1072

% 7 Prediction values of estimation errors

estimation parameter mean square error
0 24.8 [deg]
0y 27.3 [deg]
0. 1.8 [deg]

12 u,\?éﬁ)?f;jt Fomr, DTORIZL)RT 5.

1.49 x 1072
ZZT, i)%&*ﬂiﬂ@m*ﬁ FERDTY) AT emse £ 5 &, MIEATHIICG R D FRFED
HBIRATEINSG.

E=(1-cos(v/emse)) (7)

Z LT, EREICBVTIOEATHI ORI m 5 R T 2O THEICHEN R E e 132X
RXDEHITms.
e = arccos(l1 —m - E) (8)
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(a) initial position (b) after rotation

29 examples of posture estimation results
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