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ABSTRACT

In this paper, we present an user interface which can show some 3D objects at various angles using
tracked 3d head position and orientation. In implemented user interface, First, when user's head moves
left/right (X-Axis) and up/down(Y-Axis), displayed objects are moved towards user's eyes using 3d head
position. Second, when user's head rotate upon an X-Axis(pitch) or an Y-Axis(yaw), displayed objects are
rotated by the same value as user's. The results of experiment from a variety of user's position and
orientation show good accuracy and reactivity for 3d visualization.
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2.1 Active Appearance Model(AAM)
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2.2 3D pose estimation

3D pose estimation 3
de a7 ol & 3l

oA B9 =3 ¢ ook Qe )
7 =48 EZ(pose)E OELOMJE WHjoldh =
2% 0y B A48 BT o dy

FaceAPIE= 19 19 177H8] 54 A& olgst
of 49 x=E Tetu WY AHE XYZ
convention® 4] ¢] Euler anglek o2 g3t}

. =< =5 A

=49 olE, 34, o, Fae= 1" 29 2

a9 2. 3 A

3.1 =42 0|

AreAet wUE Y 54 A g oz
334 9AHES WA o Berl Ao ot o

oo 3k AAHE et AgAS BUHI

o AYE AAsr] fs o] AdtE A
= Zhebe] shzh el AREAZE ol FE 4 3
= FHul olsAHE AAtsk=d AFEET o] F
o ol sAe = EAVE staidelA oled F 3
= Aol A et tSAI

AREAReE BUEZES] A7 AemD W A=

o 3akd AHE T 2HRE
Aw=e] 4o 3xd AXH®

B_2al 7hg )
z zAxE CE

3w, ARgAe RYE ] AR Demi 2
29} 7t
A:B=D:C, @
AZ
D=—xC, @

wpeba Fhdele] Abs @ #93lzte] o0 A o
AL AeeR olFE 4 ' Ao Ae
Meme 2 49 2},

a., M,
tan(; )= D, 3)
M:sztan(%“) 4)

st #HxEA Y 2FH S VIEo® FE A emT
, dBtE Aemrs EolA QS wi(d,
s A, < MpPIY) A9 32k A HE T x3F}
£ B, y#HEE B 7 929 99
o) 33kl AXNHAE F xHEE ¢, yHES O
st ], AFEARIL zH o2 RE FHeE "o
Ag Deme 2 63 23, AR "ol A
Dem 2 83 Z2th.

F&il &l

[

ki

A B=D,;: C, (7)

- 174 —



AT A9 WG FH2 ol

3 3749 X745}

A!/
D,= EX G,
A4 S 3D A G4 UHlE w, =
oIS hehal & W A=e) 3 f1X|FHue] whet
EA7F dANAM xZF=, y& 07 o|lEs= A
Pz 2 109 23, Pi= A 1290 2t

T

—
0
=

i

_1

My D, =5 P, 9)
D,
w T
P= % i (10)
. h .
My D=+ P, (11)
_ D,
P= 5% (12)

32 =x<9 A

AR A= A HAE xF FTHOE
(pitch) E£.°, y&F FTHOE(yaw) E kil skl
A7 AT F e Ad ﬁﬂﬂre xF FA
OFR F,yEF FHoE By HFE |,
WA WS 4o wEFoR v A= ff
°] Euler angle%}’(‘ﬂ’-ﬂ: rad) & xF T4 3

A74E G, y& s49 IAd4s Gt & o
EAY xF FHY IJH7t R, = 4 149 T
y& s 347 B = A 163 Zr

B Gx 2= R R, (13)

F, 180

18

E/: C;;/X T :F;/:Rl/ (15)

F 180

_ Yy

Ry— fX G‘JXT (16)

3.3 =A2 =ojet F4

2749 grjs Has
dozn FAR 5 vk AEA 27] 344
AAAE 5 238 E LEA 27 A7 F 23
[ Agah A2 e 33 A
A% F 2A%T C @ W, A 2HE P,
= 4 189 2ok

LiL=C.: P, (17)

=A4E] zHRE WA

Kl
it

P= L C
—72>< (18)

el ARgE Fhvilet

rr

Microsoft Lifecam

VX-50000.2 3}zte 71%0]th AFoA Akgd
SAF}ES F 139 2}
® 1A% AFEH 3%
=4 [543 | 54 | 53 | 24 | 573
LiNE & 35 s LiNE &
A, | 10cm | A4, | 10cm A, | 60cm
B, 0.2 B, 0.2 B, 0.5
E | 50 F, | 90° I 0.5
E, | 50° | F, |9 | L 5
E 19 S Aol wheh opzte] jol7}
A & Utk AAR 274 wEt 54 wWg Y
=9go] gehle FAsAh AE Sol A

60cmel @, B gkel 0504 05540l ko
2ebd e Gtk AgAel e Szl @
SHdeke wae oa BAE o)%F, 371417
7)ol ALgARe] S1xe Ware] Watel the
AN QAR el 29 e FEelE 2

JEFL v BE AWS Bajol AN

v.&d8 B2

£ g ogau A9} WU st
7 Awe Baztel wel AL dAEE H4
AR QlE ol AE A AN
QIE o) Ak AL AT} &0l WO 3D &
AE oSN T AEA Ao FHAWRT A
A 2AE N7 2D FHEA AT QA
9t 3D YA B F YEF

FeAsl S e B9 0% % A4

>
)

21& MR ©]F FaceAPIo| #&A1A <IE]H o]
25 TJEsglon o8 AMgAES UdeR A

A8 A% AHAERRE AEHolne Yy
3 wkgo] Frht AuE 9 5 gtk

rok

il

tn2s

[1] TF. Cootes, G.J. Edwards, CJ. Taylor,
"Active Appearance Models," IEEE TPAMI,
Vol.23, No.6, pp.681-685, 2001.

[2] I. Matthews, S. Baker, "Active Appearance
Models Revisited," International Journal of
Computer Vision, Vol.60, No.2, pp.135-164,
2004.

[3] o173t vtz A9)Y, “Backpropagations
o]§3% AAM 7|Wte] d=F :A 14 =
dEu|tofsts]  EAStEERds] =74,
Vol.13, No.1, pp.227-230, 2010.

[4] http://www.seeingmachines.com

- 175 —



