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A Handheld 3-Dimensional Motion Tracking Device for Ubiquitous
Computing Environment
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Abstract : This paper describes a design experience of a low-cost 6 DOF spatial tracker system where relative low accuracy and
relatively long ranges, wireless communication will be achieved by means of low cost accelerometers and gyros with contemporary
microprocessor. However, there are two key problems; one is the bias drift problem and the other is that single or double integration
of acceleration signal suffers not only from noise but also from nonlinear effects caused by gravity. To be specific, beginning and
stopping of hand motions needs to be accurately detected to initiate and terminate integration process to get position and pose of the
hand from accelerometer and gyro signals, since errors due to noise and/or hand-shaking motions accumulated by integration
processes. Several experimental results are shown to validate our proposed algorithms.

Keywords : 6 DOF spatial tracker system, accelerometer, gyro

L ME

MRS Qirgoz Weute) BHEel HaZiel

o} 3l QA o3 2R Aok TP AlA e
TP E ALEAL %{*o%ﬂ EAE 22 AR e

z7179] 7z} glolA] 23R T 3315
o2 FEHA A EEFE AEAEL T F YRS e 3
o] Bty miHelgt & 4 gtk o|H§ HHSE head-
tracked display, hand tracker, haptic display5-2] 177} &3] o]
FolAaL gty 53] & ATl FIHA A A E(spatial
tracker system)Z 121, W&, o]EvIEE, AL E ot
ARE AFRe] 249U FAL RS s gA2A
6AMTES] MR 3o 9iX]9} 3219 FHZEe] AR

Ag & Y= )

A A AT FURGALHY YEAS 7%

=3

E

< A7 |(electromagretic)’s 483 A7 283 ultrasonic)yE
HEF o] o, olefdt Ve F/4AAE ash]

wpol @A) A2w FHo) Brbsw walel A WA

I8 o183 A1) A9 dAds) BeAP) Uat 9
Hol 9, 22348 o8 F1el AE AEHLH F/4
Q7] ole] Wl BA7F Bleleket S B 2 8l

o} ¥ e INEAA2E F)EoE zlolz, AL
AEAE TREEA Fol Qlom, o5 WEAQl Ay 7
Aol 7hsste] sojeld AlxEle] 7hsd v]%olt) et
r/}Ez—]o] A]AE—“OE’,‘ ?—1\461— 73_% *]"Q‘%ﬁoﬂ EE}E]— H]ﬂ@,
F& k] AR BAT 31l Aok v A=
ARSHS7) B 3ol A9E o] 31 HojF ok ).
B RN A7FEelwA nlwd v AunE 7

* A A ACorresponding Author)
E=EHE 12005.9.15,  AEEA - 2005.10.25.

g7 . Bdeh AR e (mkpark@dyu.ac kr)
OVFE AN A7 AR FE]F 8 (shlee@incorl hanyang ackr)
AL SFIghn 41521t Siihsuh@hanyang ac.kr)

ARSI B el A8 T 63 B
& A7 JEERAA, Reo]z2 = U}O] ﬂixﬂfﬂ
ated A 7HEEAIeE Aol =

A 2E0| Ao BERQ AlA

)
>,
o iy

m
OFO
2
N
X
P e
ki

¢

e B T U] EARE
L AKbias drifthyFA A 715
9]2‘5} TZJ o/(].f'—_ HLA§A171 _/;:
Ae FHd o3l EAYEE H|d3
Felel EAsHAl ®rH24].
A Y AA 9 7
S5 HASHA drt. olegh
TFoAAE A 7HA *Ulﬂﬂ
, IAZE Az A e S AT E)
AE(agent) S 3719] 7HE% AlX el 3749 dlolHEE, 37]¢]
ztolgoll 3742] oo|HEE MAEY AAMEe] gHIAA
A2 g 7} do|AETL RMstAZ 4 EF dAgte 2

Sskalth

U«\_‘,
|o
i
-
ox
o,
N
=~

2 off
o ¢ ot ol oo o

1

o
©,
*ulo
SN

1

ox,

fT
30
Pl

~N
é};r{mHNnﬁ
o
jgﬁ{ﬂé’u‘“
ox L

o &
N
s
bt
A

rr

2,

o3
W
k]

32
-0,
i)
£
fob
oo o

= o
> 2
e fo

oo rE

0ot
to
o
o
o,

0

L

e
o
X
L
0 |
9
i)
u

o, {1
HU T

ﬁ e

1 1o

=
ROl
i

fijo _2‘:',
2

ol
)
X
M
.«1[4

o ol :C.’LL

N mo

ol
-
)
1o

ol

i)

o B

an 2
wﬁ r
0

okatat,

2

Y

IL 6 A 2ZIEEAA|AR 9| Mt MESH B
O™ 12 AR FFHALES EERE HAFL
o]
NETAA S Aol 2 Al AEE (@0,.a.)%
Klicro Accelerometer Driver S
Processor Ko i} {DLL}
I (AVR128) x3EA 2
(o, @, 0, )] ng;:(aei %
Gyro Wireless Wireless
{ENC-03J} ; ;
x3FA i i

T8 1 6AHE FUFAALE S FE
Fig. 1. 6 DOF Spatial tracker system block diagram.
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Table 1. Summary of state transition conditions.
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Fig. 6. Experiment setup to evaluate the spatial tracker system.
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