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Enhancement of the Hanger Reflex on the Wrist
by Presenting Vibration

TAKUTO !\I:AKAMURA“ NARIHIRO NISHIMURA™
TAKU HACHISU MICHI SATO™ HIROYUKI KAJIMOTO?

Involuntary rotation of a head by wearing a wire hanger is known as the hanger reflex, and the similar phenomena are observed
on the wrist and the waist. Due to its simple setup and strong illusory force, the hanger reflex is expected to be applied to haptic
devices. However, to apply to high-quality haptic devices, we must control the strength of the virtual force. We discovered that
the illusory force is enhanced when vibration is presented to the wrist under the hanger reflex. This paper reports the details of
the enhancement of the illusory force by presenting vibration. User study revealed that all participants detected the enhancement
of the illusory force when vibration is presented. This result suggested that it is possible to control the strength of the illusory

force by presenting vibration.
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Figure 1 the hanger reflex on the wrist
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Figure 2 the vibration added to the hanger reflex
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Figure 3 (Upper Left) configuration of the system (Upper Right)

the wrist equipped the device (Low) schematic of the
cross-sectional view in the wrist: the hanger deform the skin,
and the vibration changes the deformation
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Figure 4 (Left) the environment of the user test (Right) the skin
deformation caused by the hanger for the wrist

4. BHYIC

KRG TIEFEE TONH —RKHEICIES O£ 1T
HITETHARETAINREN/HEBINIBGE2WE L, =2—
P—TF X N OFER, BERE TIREHIRR OO B )5 OB
BT, REHRTRIC L > CTHROMI ORI TH 5
ZEWTRBENT, SEAWIEZY AT AT L RO DD
KO TH DM, 5HRITL TR T HREED AT A



EBAFEL. L0 MR DRI ET ),
SE XM

1) RnTHLEE, R, A, AR A LD
FOEB OIS, # 12 BIHARN—=F ¥ L U7 U T 1 PRSI
£ (2007).

2)  MEREARRN, MLHULE, AL, BAWZ N — K -
AAIEEET LB S S h 2 B IEES) -, BARAN—F v L )7
U T 4 S5 0CEE, Vol.19, No.2, pp.295-301 (2014).

3) PR, TERRAK, R, BRI FH L EREIC
B DI, 518 Bl EIE A E B s R Y
T A BT a s, (2014).

4)  Nakamura, T., Nishimura, N., Sato, M., Kajimoto, H.:
Development of a Wrist-Twisting Haptic Display Using the Hanger
Reflex, In Proc. 11" Advances in Computer Entertainment Technology
Conference, (2014).

5) REAREN, PRERA, HRAMZ NI — TR D RS
MG & D ihgE T L SEEEE 58, F 5 BT LA 7Y AL o Ak
Ze42, (2014) .(to appear)

6) Minamizawa, K., Kajimoto, H., Kawakami, N., Tachi, S.: A
wearable haptic display to present the gravity sensation-preliminary
observations and device design, In Proc. Euro Haptics, pp.133-138,
(2007).

7)  WEEENE, LHESC, A ORES R O IERIE AR LT
AN WREFIEORRE LM, BARN—F LI T VT 1
5 SCEE, Vol. 11, No. 1, pp. 47-58, (2006).

8) Rekimoto, J.: Traxion: a tactile interaction device with virtual force
sensation. In Proc. 26™ ACM Symp. User Interface Software and Tech.,
pp 427-432, (2013).



