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AR-based Tangible Interaction Using a Finger Fixture for Digital
Handheld Products

Hyungjun Park* and Hee-Cheol Moon**

ABSTRACT

In this paper, we propose an AR-based tangible interaction using a finger fixture for virtual evalua-
tion of digital handheld products. To realize tangible interaction between a user and a product in a com-
puter-vision based AR environment, we uses two types of tangible objects: a product-type object and a
tinger fixture. The product-type object is used to acquire the position and orientation of the product, and
the finger fixture is used to recognize the position of a finger tip. The two objects are fabricated by RP
technology and AR markers are attached to them. The finger fixture is designed to satisfy various
requirements with an ultimate goal that the user holding the finger fixture in his or her index finger can
creatc HMI events by touching specified regions (buttons or sliders) of the product-type object with the
finger tip. By assessing the accuracy of the proposed interaction, we have found that it can be applied
to & wide variety of digital handheld products whose button size is not less than 6 mm. After perform-
ing the design evaluation of scveral handheld products using the proposed AR-based tangible interac-
tion, we received highly encouraging feedback from users since the proposed intcraction is intuitive and
tangible enough to provide a feeling like manipulating products with human hands.
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Fig. 1. Overall process of AR-based tangible interaction,
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Fig. 2. Concepts of AR-based tangible intcraction: (a)
coordinate transformation between a camera and
an AR marker, {(b) distance between the finger tip
and buttons of a handheld product.
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AR-based tangible interaction.

FHHCAD/CAME S =24 A16W A1 3 20i1d 29

A

Aa

53
3. AR 7|48t ZY 22N E N&

2 AN = AR 719 B4R EAE oA RA
T F7Y 24E 2BAERAFE 2B} &7}
F I ol §Ft ol F Y LBAEd
&7k oldel 2ol AR vIFIZF FAE T, T ut
M 5 £F0] E7|=7[ = dt

JL1NES 2EHE M

AES 28 LEAEE AR 8400 AF9] 9
A} 2AAE 23, E7hg 2Z 79 A5she
HMI oHMIEE A4d3t7] Y8) o] R-Hr) £ HollA
= AZE 72248 ovAE AL 93] HEAF
(Rapid Prototyping, RP) 7| &8 &3ttt &7|AM =
SLS RP FAE H&39t. wetr, AlFe] STL
d& ol§e RP RES BT F RP 22 53
F2e) AR w7 E FaEch Fulg AAAFL ¢
7H o149 LCD tAEdolE 7HA 222 AR
wFE 7} LCD vlAaZ# o] Foe] £l Fig 4
© AYES) g 344y 9 BAES 0] F o] &3l
AAA A 2738 A EZ DS vrepdict,

(b)

Fig. 4. Product-type tangible object for a game phone: (a)
the RP model with an AR marker; (b) the
augmented image of the game phone.

(@)

32 &718 D¥F A ¥ HE

E7r 337 AL JH AAH FEEA A2
Bl AgAuit 94, &tet 3 FEA
Aok = RTFZAES AT Table 1& 8
ZAEE vehdo.

ol#fd RTEAES 1S, AMEATE FA &
7t £2 o] &3l B E AR AYL FYPUT= A
ol A<tete] &71 AT i HFdAEE =
30 28 g, TEE AEHAE FoA g
HEO2 o|FoiR YA Y B E P 7d
AAES 8T LAY BAEE =Y B A
ZAEAE 23R gfot= o], RP 7]&S T3 A
dlgo = MEY A Az £ 9ot ool dEaHy



bt AT o188 Fol§ HAATS] RN A HEAS

Table 1. Requirements for the finger fixture
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Table 3. Design parameters of the finger fixture

3 =718 2359 A4
Ax F <71 3P 7Y Az W

t: 237 d(shell) FA

st %”39} '%RH E’}-q }‘}'ol Z}E
I B4 ohdje] 2o
I, A vldg Ze]
Wil %&H "|’q91 ‘2—1
wy AR wlr]e) %
r B4 Bl o] 34 g
r: A vlre) 33 e
dy €8 wltje] 34

dy: A vl 33

Fo
FHNF

ol)g BANSEE
3} 2% AB9e

e a

37§42 2

&7)e 2479 2 72AE

4718171 vlgtt Fig, 62 &1
k|

Ae 78 FAAFE vehdt,
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