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A Measuring Method of Marker Position/Orientation for VR Interface

by Monocular Image Processing
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pen.
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Fig.4 Extraction of aspect points from image.

5[9). = VEEE (u,v) 2h AT EERAZHL, &
N2 K VER L R T S, FARCEKROE
0 g ERARY MV ov BED S, BEL, BEEES
T729 p;, p; OEFEREBRORHEICED W, AN
FEITOEE I IGEEFA 2 AT HE L LCERED
M EITS,

2 L ORR I LOBMEB 21T CERBHEEED 572
DRFERT 20T, HOBIBEL 2EtoL %
WEIEELZW, k-7, LEWEERAIOEFE
ORISR XS CED BT TLL,

2.6 JHEAHL D ORBIER

21ERR £y, £z ORI TH DHKSE p1z = (213, 13, 1)
XV PP, OFFARZ bV V; BSEE S [6]:

Vi(a,B) = ——— = ! = (13,913, 1)
VT3t yis +1
FIRIZ LT Loy by ORETHHMEM poa 0T
PoPs DFENRZ MV Vo BSEE 5.
ZODHANRZ PN b BoNLHBEIR 4 THS
o8, BRABOESE 2 —BICRET 2 WCIAETHY,
PO DDHENT PVOERMEDFIES TR,
SRR R A CHhE L B2FAL, _7 ML
FEZR I HEE L THEEREBMREES LT
5[8]. ZOHFETEH, ZO0OWEEEBESIERET
el (HEFR) 2REE LT 2H5HE2EH»L, HEN
7 MPNVEERLERD, o TREZES F—EICL8
ERGETE B0, MR OBEEH» ER L REL,
BEREPTE L T2 2 L ORYMD, BEDLSTH
Ehrpd (3. 8E), %I CHOERM 2 MHREML,

®)



WX ALHERA V¥ 7 2 —ADT:H QHIRESD 5 D= — 4 OB & EZDFHH

BRI o 2EL 5,
2.7 3EHERELICL 2LRBHE
ZOORANRY MV VL, Vo OERMERE, AELD,

tan By tan Bs = — cos (@1 — a2) (6)

LREND, BRI IHHETERTELDT, 45
Bird BRI WV & = (1, dy, 1, f2) BEL,
TRLP—DOERER 6) K> bOE LT, 3HH
R AT 2 R e BBHEENTZ 5.

Kz, HELOEHWERICOWTEZ S, X7 b
V& PBEEBHENT M VOHEM Vi(d,br),
Va(da, B2) DWLEREFNER Pui, Doz BT,
72, B qi, g3 5 Por NADIERREZHER b,
1?3, FNENDHENRTZ PIVE G, U3 £ T 5, FEiF
i g2, qa DD Pog DI EERE Loy Ly, FENY
MVE By, Uy T3, ZOLE, N7 L& DRI
FWIEE, BHShER 6 LRSS hER L 2
FTEo e s, RARF/NMNCTHERNZ MV &
BRDIIE L,

F(#) =43 oi -6 0
i=1

SETEE{LOFE E LT Simplex 2wz, 2
DOFETRED ORI~ V2 LBEET 505, HE
EPSBLNERY MLz OEEOHARIZEST
BETE 5%, JHBEREtTE, SEENSL, I’
HEENR—ETELI EHEEE RS,

2.8 1BEHRERE(LICL 2EBHE

E&EOREgEE I L sBEOMERRH L, IUR
HEEN—E L5 1 BHEORHE(LEE2RT.

Vialv—yvarih, BEALLBELNDHREK
BIZDWT, a DEER SO IIOMUTTHSL Z LM
bhote 3.8, 227, R OELE—FELE
Z, B (F72i B) i2BIT % 1 HEHER#EILETT S,
BL, &6 CEUNBTRVEE, OH»IZ B F0
Thrhb, 2K [-7/2,0], [0,7/2] iEDOWTEFh
PREELEITY, Bon b0 > b BB OMES
XA HRREEE L TRBAT 5.

R (7) 2 EEHKE U, itk LTESHEI
Y HERFHAT S, CORFETE, REZL—E
OHBECTRMEZHENTE DT, BEXREE X TONHK
WEN—EL%5, EXMicowTZzhZh 156 ED
KBTS £ 0.1 ERWEORECHENIBONS,

Image plane

5 MNARR R OMEHEE

Fig.5 Estimation of position.
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Fig.6 Bn vs. orientation.
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Fig.9 Error of position estimation.
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S 1/3" CCD 2/3" CCD
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S/N kb 45dB Bk 48dB L E
BRI = NTSC (&R RGB+sync.
£ RN 3.6mm 11.5mm
B £ 61 B 425
ERE# 74 —EK VAZSEN
HA X 38 X 38 x 29mm | 65 X 50 x 170 mm
Eivd 20g 520g
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R2 AATNRIA-F
Table 2 Camera parameters.

EH AAZ1 AAT 2
ug,vp | 332.2745, 129.2260 234.1610, 65.0199
Su, Fu | 566.8152, —528.1897 | 1084.9102, —1196.4092 .
91,92 0.05500,  0.04960 0.01921, —0.01664
93,94 | —0.01315, —0.01055 | —0.07581, 0.00927
k1 0.33253 0.14891

o control points + fitted points
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Fig.10 An example of camera calibration.
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Table 3 Results of measuments of square marker.

HE AAT1 AAZ2

units] | SEHHE | 1HHE | 3SHGE | 1HAE
041 [deg.] 0.082 0.023 0.147 0.168
31 deg.) 0.361 0.517 0.111 0.150
042[deg.] 0.179 0.119 0.090 0.034
Opgaldeg.] 0.467 0.360 0.153 0.103
d [mm) 20.667 20.791 20.348 20.317
o4 [mm] 0.449 0.845 0.462 0.754
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