EMOLKRITHT 55 v F S ERVEBRBRT (6
— 2 AEEOERRBIETE T/ N\ R %

2 %)

A Touch Panel for Presenting Softness with a Virtual Image (1)
-Development of 2-DoF Softness Presenting Device-
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In this study, we aim to establish a novel system for manipulating the sensation of hardness and softness using
a touch panel in augmented reality (AR) space. Many studies of touch panel-based haptic displays have developed
methods for manipulating macro-roughness (shape), fine-roughness (texture), and friction. However, few studies have
examined the sensation of softness. We have developed a device capable of presenting unidirectional tangential
reaction force functioned as a sufficient cue for the sensation of softness previously, and we combined this with a
visual cue for softness, adding visual shadow to the display of the virtual image generated by a half-mirror, which
indicated visual deformation of the object. In this paper, we aim for the proposal and development of a device which

enables presentation of tangential reaction force of 2-DoF.
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Fig. 1. (a)Vertical reaction force presentation. (b) Tangential

reaction force presentation. This is our proposal system.
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Fig. 2. Previous prototype system.

(a)Overall view. (b)Inside view.

T ZTARETIE, v F AR LTKED 2 BRET
K ARR IS ATHE & 72 DB RN T A ZADOBR %175 . HI
B2 B OFER U7z S VERENEME (16 1ZJELL L7 M 2 82 L,
KRENIZHHSRREL T8 & & IR RICENT 5. F
72 Z DERBARRT AN, A2 N FE THRADNANTE 25
BREE R AT AL FESELZLICLD, EYOSTEE
W% L CRRRE RN 721 T < SRR B SRR R % FTHE
L, XYNEEOH HEREIERE BT

3. FAREALATTFNRAR

3.1 FINA RHERL

AT A ZADORERK % Fig. 312, EERIC/ER L= b D% Fig. 4
IRT. RTFARAL R, ¥ 7Ly MUY v FRRILT 4 AT
L+ (ASUS, Transhook T303U, W210mmxH300mm), 0.2mm &
DT T IVNMR, TI7ZINEHTA R, V=7 L—/L (THK %,
LS877, KL 24mm), &, ALy, m—FJxra—x
o DC E—% (maxon #t, 10W), ~Af 7 nmn=ar btu—7
(NXP Semiconductors, mbed NXP LPC1768) THiRL &5, AR
ZEMTOY AT AEMARDLE DR, BAEOFH], O
MmGIERE LTHWD X v F AR VEREEE I TT 7Y
IERREINTND., Xy TFRRVERESTE, T4 A
TVVARBIZHDT 7 VR, %, V=71L—/ (Fig.5)
BE, 2—FRESNCT 2 VILRETINT Z LN AlRE L A
S>TWN5. AL, RZE-FMED 2 BHETHZL—
POEEDHETEITZ ENAFEL 2> TN A,

Acrylic - Y
= —| Motor |— Micro |
* :'[ Motor ] :l driver ] ?[ comroller] :l pC |

String

Fig. 3. Structure of the device.

Fig. 4. Overall view of proposal 2-DoF softness presenting

device.

Linear rail

Fig. 5. Using 3 linear rails for presenting tangential 1-DoF force.
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