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Hanger Reflex that occurred on the Whole Body
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Abstract: Hanger Reflex is a phenomenon in which the head involuntarily rotates when the head is

fastened with a wire hanger. The occurrence conditions of this phenomenon is a pressure to particular

points of the head, and the induced shear deformation of the skin. Because Hanger Reflex presents the

force and motion with a simple device, it is expected to be applied to haptic display. This phenomenon is

also found on the wrist and waist, and expected to apply to the whole body. However, Hanger Reflex

was found only on the head, wrist, and waist. In addition, the direction of the force from these is limited.

This paper reports new positions and directions of Hanger Reflex; rotation of the ankle, and two

rotational directions, and four translation directions on the head, and one rotational direction and four

translation directions on the waist.

Key Words: Hanger Reflex, Perceptual Force, Haptic Display

1. [EFL&IC
T =R LIRS N B — R EEEIC S LZBRI
S AREEICERE L CLE > BEETH D [1], D [2]
WXty B —F o TR BR O F1 040 & BEER O [l e A FE
ZEFEIZEHNT 5 2 & T, KRR EDENICRESEDE
BEAL, WD YR ] AMABERRTG & 2 OxHNZE %
L AR L., E7o. NI OEBES IR E D
BAMERENEE LTSI ELERICIVERENT
W5 [3], TOXIICARBRGIIRAEDES I L TKRE
RAOR - EEBORTMBARETH Y . IR REE~DIGH
DEFF S, BROMER ORELEDHIES N TE T,
Fio, RBRBFEBL T TR, MU FEBIZLHEED
WAMER 2 FERBIRRT 5 & B O EHEES) & O
EIfES O NRBHERSNZ[4], Zhicky, KRG %
AT~ )RR ORREERRR S T,
ZOXICHEET TERINTND N T —HHE
RAEROILEREZHHRT 2 2 & T, HREOHEH - s
GEES & PEICBWCRAAL N TCWS[2][5], LrL, &2F
~DONERTEEBRT B0, KBRSV HERINTNDHO
T EROEE, FEEOLTHY R+ ThoT2, £12.
BT D ARGENESMOHLDOTD, JEALERELND,
Z 2T, Fox XIS THERE ST 2 RO FEJE O AUl
AT 52 LT, EHEOr— VRO Y FEIOE

BEJra), A&t OWHEST m~D I AR ZHI I H R L
Tzo EIZHEEFTANELT SA 2 2L, BEDI—
Hh, MEO Yy T, AL OWHEST I ~D I 5 b1
FR LU, INHOFRRICIVEL It TV hRRTR
BONL & RN D7 1A ORREMRR A HIFF T E 5, A T
R LIAHTONRRTBEEOFMEZ®ET 2 &3t
2. TOWFEEET D,

2. BARBHTOERUNERRTRUBRET/NAR
FEATHIFE T D N2 R FE O AW T & &I TR 4
SHL7D, WHEMICAEDETT AL AR L,
2.1 BEHATNAR

A CR IR AR VR EE R 2R ESE D120, MiEo
BT T AT v 7 BMOEHABROT NA ZAZFR L
oo BRTIFNARIEELELT O3 LT, BB EKEE
TEERESENREFRT D, AOBEIIIFEABIKE 8o
TWh7eh, BEFMONEHEREHRT D720, 75T
DHREOFANCADLETCKIEERT D LIIT A 2%
BEABLE® 1£E), +5&., SiTi%4] CiL, 38
I —HOANEOEREDHER IV TW A, Filzi
By Fl LN — VT LRI OB S AR Lz, 72,
R B W F 1A 3R 5 2 & T, BiRAER~D IR
LR L (M 1),



| y
/ N P
\

419 Eihves
\wem | mam

X 1

2.2 BERAT/INM R
RECHETEARNREER2RAESEDLZD, T3
7Ty k=% UL 0 CERWEUFRIT S, AR L
72 & 19 k), 7L 2AONMNCIEY L2 UM ERED . 2
B DIEERFEIC LD BIEE N, KT NA AR E
LIEI L9592 & ¢, BEROKEER 2 R4E SRR
REATol, RERTRBEEROREER #3ES T
FER. B RE T —MOEARED R EHER LT
(= 1),
2.3 EBMATNARX

AF ULV AT Ty =%~ YLy 0 TEWEUEROF
NA RERFE LTz, REERE LD RBAESE L7720, Hit
FEHE L, #REEERICEDYE T T &L, EfES
B OHETL U F oS OVE sy, WS R O5E1% U
FOMERIENL 2 AR T 2B T 72 () 1A B) . BEE
TNA R L RIBRIZEEE LT ANA R & EFES A F T idil
FEA~T LT L TEERENEEER 2 84E ST D, 1T
El4] Tix, I —BEEED AR I TR, EvF
ORI O F M, BIRAELGFMONREEHER L (K 1
)
3. A—H—FRXE+
AHESOFRMEEERT L2720, HWHRE 6 4 (21-25 1,
EEBM) I LT A AEEEIE, IREKLD
FEEE Sz, R 2 HROFEIZEBIZBWVT,
AT IEIGE 2 51 - Z£AENE 2 51 « BigER G oiEs
8 J7ml, REEBIZISVNCHITRIEINE 2 J51A) - Rilf& /24 5 1R D 3f
HE4 6 M, BEICRBWTHAMEE 2 FzEHE Lz,
a—PF—F 2 FOFER, FEHTOEF WD REERR T
R OWBHRENE LR FAZEE LI (Fr AL
— N, BEOHRBIIT NS AZEETIRIZ, ZOED
FTROWIZESTTAS AN EIZBEI L TLEN, N —
It OFAESZHETH L EETAROEEER R EIE
BN T2 EREZLND,

B CIIAEF AT RN T 4 A, Rtk EER OR14A J7 108
~DONFEARTTIE 5 AL EDOWERE N IE LW A EIZE L

ZEHRAARERTT A, A (E)SFMRAOERAT A Z,(FRERT A X, BEHRT A X

Tro WBRE DG TBEE L 0 LW AZE U2 L) =
AV BB/ LNT, ZHITEROT SA RFIAT > LR
D12 DIEFR~OEREAENE < | JEIB R UL EET 20398
I REWEHEEZLND, RE TIISMNEETIL 44,
HNEEETIE 6 4 2ENTE LW R EZRZE LT,

4. ¥EhHYIZ

ARETIE, BER, TE. ETHERSNLTEIANAVI—K
F3, BAESMTH D EBIEE L KEEEOYAMER %
BT 2 Z & C, FICHEmICRWT 8 M, Bz
T 6 i, REICBWT 6 FMEETHZ L 2R L,
2—HF—F 2 FOFER, WRFIZEF RO NEZ MR S
DT LTI LTz, S%ITBENICI T 2 3 3 A4 510
KO, BBOFRT A ADLBEEIT> TN,

EERS
ARBAF & JSPS FLEE 15K12079 MBI ZEZ (T TLVS,

SEXH

(IR, R, faARIEA, RAR . « (IgEEER
2R D EHEB O, ARN—Fx LI T VT 1%
2 12 BIREFRSUE, (2007 429 A).

(2] P, WL, FBAR, 1A N~ W —KE - RAIEETEE
(ZFE R S N D BRI EIEER) -, BARAN—F LU T Y
T 4 F25m3CEE, Vol.19, No.2, pp.295-301 (2014).

(3] e, HAT, RA N T — KRBT 5 REE A
AT L 2 il T BB 5 mT LA T IRT
ARFFEZ, (2014).

[4]Nakamura, T., Nishimura, N., Sato, M., and Kajimoto, H.
Application of hanger reflex to wrist and waist. In IEEE
Virtual Reality (VR), IEEE (2014), 181-182.

[5]Nakamura, T., Nishimura, N., Sato, M., Kajimoto, H.:
Development of a Wrist-Twisting Haptic Display Using the

Hanger Reflex; In Proc. of 11" Advances in Computer
Entertainment Technology Conference (ACE2014), (2014)



