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Many of the tactile expressions that have been realized so far have not been
fully able to express the tactile feeling of textures. This may be due to a lack of knowledge about
the spatiotemporal features of skin deformation. In light of this, this study aimed at the

following two points. The first is to develop a spatiotemporal high-resolution skin deformation

measurement device to elucidate the components of tactile feeling. The second is the construction of
an optimal design method for tactile feedback on touch panels, which has high expectations from the
industry.

For the ¥ormer, we have constructed a system to capture the skin deformation when the fingertip skin
moves across a textured surface in three dimensions. For the latter, we combined the presentation

of mechanical vibrations with the presentation of friction caused by static electricity, and

realized a method to optimize the generation of tactile sensation.



B X C—19, F—19—1, Zz—19 (dm)

1. WFZERRME LD 5

it D BE 22 PR X TE MR AR 0 B 2 POICHEEER OB VL EZED TN D, L LES
ENTWAMBRETIIL SRR RICLE P E 0, HEKEZRBETEX 5 LULICEL TN
DOBRBRTH 5,

ZORRIT, E IR L KB OMBERE VL FITE VR - 2R R TR A N— R
TINIRNT b B ACEORRE U MR 3 D RB DRI & BRI &2 20 BEL
Tikmm SAUTRY | M ORZERFBICET IHADRREL TNDZEThHDL EEZLND,

2. RO HBY

AFFENIR O — % BT, FH— 3R OEREROMIA CTH 5, REFF, Z2RPZ m i
B % EELT HFHIEE 2B U, M2k 2 RS E 2Bl L Vo T 5
EHT, BN E CHBLT D Z L IC X o THERR T 5,

B OHMTEERD D OPFFORENH v F KT B T LR T ¢ — KXy 735O el
RENROBETH D, ¥ v F RN TT TICRESN TV DR FE MG D, il
DN HEGEET D FIEEERT 5,

3. WD L

fEORERRER OB L TiX, £ b2 batlllEEE N WD, ZOMEICEDO 1A%
Wz, PERDBEFHINTER R RO T H AT TRET I FENHV LN TEY 77 AF
¥ DOWNWTREN LTZHAIBN AR AIRECTH - 722, FHURZMPICILD DA T v 7 A~y F o
7 OFETHI LT,

By FRFIBIT HET — RNy ZIEOBEICE L X, HES TR E Ebn S
B RE B AR 2 A T &, NRICHE LB ERIC L » TEEART X A T2l
G, ERAROE S RE(LT 5 PIEEEB L, DEFERICE Y FIEOZYMEERAE LT,

4. WF7ERk R

i ORERREHFE OMIAICE L ik, BIEE TICIRERENMNIYT 7 AF v L2 B8 L7-BE
DR JELRTE @RI A DV AT A EBE LT (X 1), 77 AF v FEM (T2 V8 Ligg
BRUBITEO ) a4V EHNTHNCE2EBOEEZRL L, HEEEO~—h% b
Tox 7 U, FIZEE S, SN ) =7 7 7 Faz— 2 TSNS, EHRLEZE
BIRITIE RGO AW F I % bum VLFORECEHEIT L2 ENARETH S, W AT H
& SERBEMEBEZ W T RIC Ko T RIEOEEZ A X 5 Z L B[RRI /e o 72,

Finger anchorage

Finger

)

Linear actuator Mil bath
Transparent texture plate

Linear rail ~~ Ring LED light

Stereomicroscope

LED for sync x 2
High-speed

camera x 2
M 1:4vTyr2Rx~yFv o7&z EH

TR IELIR DT 7 ATF % 0 F 5 1258 O REEROFHFE R A X 2 ([nd, LT
I AF ¥ OBEEA R L, MR EER TR0 LR moO~— I OBEEEZ R L TN 5,
FBOIRIFEH RO~ — DT 2FFERZE FROBE I L IR R LTS,

ZORERNG | IEREEIROT 7 AF v B2 F oo A . B OER T R AL BRI R U R
DR IEUBPBE I, FEBICHBEWEDOIRB a2 =S N TR TH D Z bbb, £
TR &G DWW M DENZ LD & I OB LIS TITBEE LB X (X700, DFE 07 &b
MM AR B B IE I R B IERR T M OB N XA TH D Z & BNHERENT-Z LT b,

FHHEBRCIEE B, AMORZRD —Re 7 V—T 4 2 7R AT 55 HE LT TH
0. FEEOERR, HABEMS S OEERN L EICR S EHfF S LD,



o2 =dOl23 =——gollS ——dot25 =024 =——dold] =——dat2l
O]} 0t} m—r0l2f —0115 0124 m—t2]  —dat28 130

. Longitudinal

5
g

E

g

B
~
2 u

L
Defarmation (mmj, Shiftard for vissalzation

B S

15 20 F-1 30 k] 40 45 50
Travel Distance (mm)

=
1
T,

PLED XD e e fg28h o 3 eI I W OOl H 5, 5 — Bl &9 135 A
TRFT RS20 2 & @%ﬁ%%kﬂb?ﬁiwﬁ%mﬁﬁéz%#%é L. oMz X
S THRIARELSELTHZ &, THD, 29 LICHIRNZBRET 27201, Fx 3k, 7
I AF v I T < MWAEIARRIRE/ZR A U » R &EERIT, TDOA YU v ML ﬁ%#éiﬁ_ow
THHE LTS (K 3),

HEEOBRII N E TOZRTHIEEICT L, KRESED DML HROT 7 AT v I
WRAY » ERBITENTED, IATIZZEDOARAY v MIXLTEHIIT 2 WO o THs, 20
T2z LB L L, FHA S -8l 2 O CEEALER 21T 9 720, FER T F R RREE
DV—NEEH LTS, BOMKRIZX 3 TiX Imm 722, BAERNEZ~—D &5 HELH
HFTHRFL TS, —FTAY v MELOFHAITIZ, AV v NOTFEIZ L > THEEENE LL
[HESND AL EZ DD, ZORBEICH L TE, Fx i3 EFOHMHERICL TR v
MEHT LRNWEDDARY v MEEZRDTWD, BEEEOT 7 AF v I1Zxf LTI OREE K
D, SRR SH D HWT 7 AF I A v hEE LEV) 2 RHLTn5S, E

BOREJERHAICH A Y v FOEENEN L AHERT L0, ZNETOMPTOFINCLS
%ﬁ%ﬁo%mf&@

2 IEBKBHR T 7 AT % %72 E o 72 BRDBE DIERR + & A W E)

M 3:772FvRZFVEDR Y v ML EEEHA]

i DRI IZ R AR OS2 T Tl RSN EREHET2MET c A7 LA N
W25, L UIRGDOREEEN LI L 5 L& 2 b D 2B 22 g s LT Ay
TR R R TE DT 4 A7 LA OFRBEIID 2 VIR ONBURTH 5,

2 THRA T, HTACy TR RIS < O IRERE - ZE RIS O R R 2 BT H 2
EERBE LT, BETDHDFEITICEL D VA YOMMlEE A2 LD TH D, (kN SIIREES
U A VI L DEBERENIME BB ENTWDHR, AFETHWZ b DIIRIREES S TR

BEWRTH D, AFETIIFIC=7 0 2T A Y EHNTWD, U &k B2k 2 T EXixE
PYDOHLWE THNIZREMOGEMLE 25120, BIREEAEEN—AD DI THFDOHEA
EbmnWeEEXLONS,

WCAERR ST 4 AT L A ZoRrd, EICNL T H N BUWENRFE RO BV T,
1, 2mm MIfECHEA TS, ZHHDE VBN LKEFAII=7 a0 AU A Y TEE| &N
TWb, L= 0 58U A VIZERE 30um &V Z<MNEDT, 20O HVOMET
HIUTINENE BFENC ) HRERNIEE < . 9 600HZ F28 £ TO NZEE lRe e i i A R4 2 &
Dk D,



4 BERE AW SRR T 4 AT LA

Z o FREAZ L DMEERBUC DWW TIE, BIRR T v F ARV O iR FE L L THH
B & b DA 72 REh 242" 9% A 7 (Active type, = R/LF— (A1) & X VICHE
L7=EERIC & - TEE LRI X A 7 (Passive type, T R/ILX—{HERA) ZFHAEDE, fil
AR OE G i#E (LT 5 FIEEEBL L2255 (X 5), 20O 2D X A 7 Offsde < ERIL
PR ATRE 22 i OMEE A CTH D Z LD, MEZOFHT 2 2 & Tl ihE 2 AlEoRIg &
PR Z LN B,

EH %M@%ﬁ ITHLER B D, £, RmEAfE CHED L BEEN AT 5, BIRE % 2
IRTH A T, ﬁﬁ%ﬁ%ﬁﬁé%ﬁwf EREERED, BEEERTHZ LITTE R, 2
DEEMD 1200, BEERRT A T2 THOWS, TOZLIZE->T, ZhETHOELD
ﬂ*ﬁ@&%?%mwtiﬁiw%\iDﬁ%%bw%@®FT#ﬂ%k&5:kﬁﬁﬁii
BRIZK o THOro> TV B,

X 6 | IWFFeE TR Lo ~EEE ©, ¥ v F ARV AL & £ ZICFR RSN
BB Ul A IR D Z N TE D, HTIREDBAERINTEY ., WS EITEHRXAM
he =R —AROBHEDOHMN I ZE LD ENTED, b 2 FEEZEOLIITHAED
52T, BN R CTE A0 W) Ikl slim e 5% HiB%E L T,

YF ISRV ] it:
AT O FREAR TR AYFINRIVICEREEZTEHRERICLD
EREERT 534 T DMRIETR

SN\ y?
>4 ranems wEn Vﬁ

BRI
. ReLERBSE 8% —— | ®EX
FIFIEN 51-bDFF MR oo - BRI &P

X 5: 2 fEEH O f$g s o R

T I*i Lk
Tatami (Japanese grass mat) k’)l]!*t "

y Jl--‘--.H- FAg R ‘ll iy
S ‘u By

b .
l 4
i t“!l] |

K 6: &y FNANKETT 7 ZAF ¥ (AR ZIRTHEE, £) SRS NZE2OMERE IR
LTWaET, f) MO 77 2 F ¥ # R L T 3T

“u WH I WMW%\




*
! 2|
i@%OS I
KM 06
QJ*‘
R 04
e
@W_y 0.2 T
e T 2
SERC -
IIl\L\ ﬁl‘)
IR RE R

B 7 ARSEERO AL 727 2 F ¥ DHEBFZ LKL G

TIAF X EF A, RO S EBEZETHLAN BN THL, Lo, EMITITRFGD
FOMERDHY, NPT KRELSEET D, T2 T, BNY v TRV DO ETELENSE
U SHEDLHEZBIELTND, Xy TF NI HT T ADOFETH DI NLHEWVEKTH D, L
L. 2OV DIEDREL 5—10Hz 1ZEDIEER TEREE L L 1ZTAD D FH 0
iR A2 K LD L VWHIBENH D, ZOHMICL > TR LV £ 2 kDR R N FEH L H>o
HDH, LN, TOMBEHEFITRMATH 5720, JFHEOBMRICIES- L0 2R 81514
ZHIFE LT 5,

fif&k T 4 AT LA IR T D202, AREDLITT 7 AF v &5 LT 5 0% Hifig
THIENEETHD, TZT, K 8 DXIRFHAEELANCIETIERFEMERTEST-
EEXWCELDBGENE Lz, ZOMEIL, fREFBMOER (D) Frks Lo Aim (B Jim
D] 2GRN D Z E D FRETH D, M« AM - B - ®Ee & DS F I F o Fh & O
NEFHIL, ZNEZ0 T2 LI2E s TV ODOFH LWEENRH 7=, bo L bEELE X
HFRFNCOWTHHT D, # xS I ERBEER S E2HT IR THD, ZNET, Z0H
R DRI, T 7 AF X OfRICEETH L Z ER¥bhoT05D, LML, WITITEK
BOBIDINT G N & FREN D E RO TNOERNH D, MR IT A & AW [ OBl 1)
OFEOFTIL (i) I, TI7AFXYOERDPELEFENTNDLZ Enbhrol, Thbb,
X 5 DX 9% 2 MEOMET 4 A7 LA ZAEDEDEAITIE, WEOMET + A7 LA M
LI EINDHHDOEDOTIUCE TCRELDMERH D Z EEBEWRLTWD, 2D X Hiz, ik
RIFRBLOI LR G0N0 D Z Lk, ilUdkT 4 A7 LA OFEERIZ O3> T,

B 8: 5 & FM o)) GEf &AW ZARERUCEHIS 2 &



18 15 2 12

Ken Ito, Shogo Okamoto, Yoji Yamada, and Hiroyuki Kajimoto 16

Tactile texture display with vibrotactile and electrostatic friction stimuli mixed at 2019

appropriate ratio presents better roughness textures

ACM Transactions on Applied Perception -
DOl

10.1145/3340961

Takayuki Kameoka, Akifumi Takahashi, Vibol Yem, Hiroyuki Kajimoto, Kohei Matsumori, Naoki 10

Saito, Naomi Arakawa

Assessment of Stickiness with Pressure Distribution Sensor Using Offset Magnetic Force 2019

Micromachines -
DOl

10.3390/mi 10100652

Hikaru Hasegawa, Shogo Okamoto, and Yoji Yamada 13

Phase difference between normal and shear forces during tactile exploration represents textural 2019

features

IEEE Transactions on Haptics 11-17
DOl

10.1109/TOH.2019.2960021

Shun Yamaguchi, Seitaro Kaneko, Hiroyuki Kajimoto 10

Measurement of the Permissible Range of Consistency between Visual and Tactile Presentations of 2020

Line Grating Textures

Applied Science

DOl
10.3390/app10072494




326

2019

FORN 36-39
DOl
43
2019
107-110
DOl
64
2020
/ / 121-125
DOl
Hiroyuki Kajimoto, Lynette Jones 12
Wearable Tactile Display Based on Thermal Expansion of Nichrome Wire 2019
IEEE Transactions on Haptics 257 - 268

DOl
10.1109/TOH.2019.2912960




Kosuke Higashi, Shogo Okamoto, Yoji Yamada, Hikaru Nagano, and Masashi Konyo

Hardness Perception Based on Dynamic Stiffness in Tapping

2019

frontiers in Psychology

article 2654

DOl
10.3389/fpsyg. 201802654

Kosuke Higashi, Shogo Okamoto, and Yoji Yamada 11

Perceived hardness through actual and virtual damped natural vibrations 2018

IEEE Transactions on Haptics 646-651
DOl

10.1109/TOH.2018.2841820

Hikaru Nagano, Shogo Okamoto, Yoji Yamada 11

Modeling Semantically Multilayered Affective and Psychophysical Responses Toward Tactile 2018

Textures

IEEE Transactions on Haptics 568-578
DOl

10.1109/TOH.2018.2840703

Takumu Okada, Shogo Okamoto, and Yoji Yamada 20

Discriminability of virtual roughness presented by a passive haptic interface 2018

Transactions on Human Interface Society 205-208

DOl
10.11184/his.20.2_205




Sato Shunsuke Okamoto Shogo Matsuura Yoichiro Yamada Yoji 4

Wearable finger pad deformation sensor for tactile textures in frequency domain by using 2017
accelerometer on finger side

ROBOMECH Journal -

DOl
10.1186/s40648-017-0087-1

Takumu Okada, Shogo Okamoto, and Yoji Yamada 20

Discriminability of virtual roughness presented by a passive haptic interface 2018

Transactions on Human Interface Society -

DOI
46
2018
Fragrance Journal 19-23
DOI
Yohei Fujii, Shogo Okamoto, and Yoji Yamada 30
Friction model of fingertip sliding over wavy surface for friction-variable tactile feedback 2016
panel
Advanced Robotics 1341-1353
DOI

10.1080/01691864.2016.1208591




Kensuke Kidoma, Shogo Okamoto, Hikaru Nagano, and Yoji Yamada 16

Graphical modeling method of texture-related affective and perceptual responses 2016
International Journal of Affective Engineering 27-36
DOl

10.5057/i jae. 1JAE-D-16-00009

Hatem Elfekey, Hany Ayad Bastawrous, and Shogo Okamoto 16

A touch sensing technique using the effects of extremely low frequency fields on the human body 2016

Sensors 2049

DOl
10.3390/516122049

73 3 45

R_Mizuhara, A.Takahashi, H.Kajimoto

Combination of Mechanical and Electrical stimulation for an Intense and Realistic Tactile Sensation

ACM VRCAI2019

2019

Giryeon Kim, Shogo Okamoto, Yasuhiro Akiyama, and Yoji Yamada

Softness presentation via friction force control on electrostatic tactile panel display

IEEE Global Conference on Life Sciences and Technologies

2020




Satoshi Tanaka, Seitaro Kaneko, Hiroyuki Kajimoto

Three-dimensional Measurement of Skin Displacement

IEEE Haptics Symposium 2020

2020

Masahiro Takeuchi, Karen Murata, Hiroyuki Kajimoto

Presentation of a hard surface via a soft moving ball

IEEE Haptics Symposium 2020, Work-in Progress session

2020

2019

2019

2019

2019




2019

2019

24

2019

24

2019

24

2019




24

2019
3

24

2019
c2)

20

2019
4

20

2019




Hirotaka Shionoiri, Rei Sakuragi, Ryo Kodama, Hiroyuki Kajimoto

Vibrotactile Feedback to Combine with Swing Presentation for Virtual Reality Applications

EuroHaptics 2018

2018

Shun Yamaguchi, Hirotaka Shionoiri, Takuto Nakamura and Hiroyuki Kajimoto

An Encounter Type VR System Aimed at Exhibiting Wall Material Samples for Show House

ACM 1SS 2018

2018

S.Kaneko, H.Kajimoto, and V.Hayward

A Case of Perceptual Completion in Tactile Spatio-Temporal Space

EuroHaptics 2018

2018

S.Kaneko, R.Mizuhara, H.Kajimoto, S.Okamoto

Measurement and analysis of spatial-temporal skin deformation on an electrostatic tactile display

EuroHaptics 2018

2018




S.Kaneko,K.Matumori,N.Saito,H.Kajimoto

Preliminary Study on Gap Detection Threshold of Textured Surface

AsiaHaptics 2018

2018

Shun Yamaguchi, Seitaro Kaneko and Hiroyuki Kajimoto

Allowable Range of Consistency Between the Visual and Tactile Presentations of a Linear Grating Texture

AsiaHaptics 2018

2018

Hayward,

2018

2018

2018

2018




23

2018

23

2018

23

2018

2018

2018




R_Mizuhara, A.Takahashi, H.Kajimoto

Enhancement of Subjective Mechanical Tactile Intensity via Electrical Stimulation

Augmented Human 2019

2019

R_Mizuhara, S.Kaneko, H.Kajimoto

Observation of Finger Skin Movement on Periodical Bumps

EuroHaptics 2018

2018

23

2018

Kosuke Higashi, Shogo Okamoto, Yoji Yamada, Hikaru Nagano, and Masashi Konyo

Hardness perception through tapping: Peak and impulse of the reaction force reflect the subjective hardness

EuroHaptics 2018

2018




Ken Ito, Shogo Okamoto, Hatem Elfekey, Hiroyuki Kajimoto, and Yoji Yamada

A texture display using vibrotactile and electrostatic friction stimuli surpasses one based on either type of stimulus

IEEE International Conference on Systems, Man, and Cybernetics

2017

Ken Ito, Shogo Okamoto, Hatem Elfekey, Hiroyuki Kajimoto, and Yoji Yamada

Feeling softness on a hard touch panel using an electrostatic tactile texture display

IEEE Global Conference on Consumer Electronics

2017

Takumu Okada, Shogo Okamoto, and Yoji Yamada

Passive haptics: Variable asperity by using damping brake of DC motor

IEEE Global Conference on Consumer Electronics

2017

Hatem Elfekey, Shogo Okamoto, and Yoji Yamada

Localization of touch on granite based on AC hum noise

IEEE Global Conference on Consumer Electronics

2017




Shitara T, Nakai Y, Uematsu H, Yem V, Kajimoto H

Reconsideration of Ouija Board Motion in Terms of Haptics Illusions (I1) -Experiment with 1-DoF Linear Rail Device-

IEEE WorldHaptics 2017

2017

Kameoka T, Takahashi A, Yem V, Kajimoto H

Quantification of Stickiness Using a Pressure Distribution Sensor

IEEE WorldHaptics 2017

2017

Yem V, Kajimoto H

Masking of Electrical Vibration Sensation Using Mechanical Vibration for Presentation of Pressure Sensation

IEEE WorldHaptics 2017

2017

Yem V, Vu K, Kon Y, Kajimoto H

Effect of Electrical Stimulation Haptic Feedback on Perceptions of Softness-Hardness and Stickiness While Touching a Virtual
Object

IEEE Virtual Reality 2018

2017




Yem V, Kajimoto H

Combination of Cathodic Electrical Stimulation and Mechanical Damped Sinusoidal Vibration to Express Tactile Softness in the
Tapping Process

IEEE Haptics Symposium 2018

2017

Kosuke Higashi, Shogo Okamoto, Yoji Yamada, Hikaru Nagano, and Masashi Konyo

Hardness perception by tapping: Effect of dynamic stiffness of objects

IEEE WorldHaptics 2017

2017

2017

2017

2017




2017

VR

2018

2018

42

2017

44

2017




Kaneko, S, Kajimoto, H, Hayward, V

A Case of Perceptual Completion in Spatio-Temporal Tactile Space

EuroHaptics2018

2018

Kobayashi M, Shitara T, Kaneko S, Kajimoto H

Operation Guidance Method for Touch Devices by Direction Presentation Using Anisotropic Roughness

EuroHaptics2018

2018

Hikaru Hasegawa, Ken Itoh, Shogo Okamoto, Hatem Elfekey, and Yoji Yamada

Colorful tactile stimuli: Association between colors and tactile-display stimuli on Russell®s psychological plane

AsiaHaptics2016

2016

Kosuke Higashi, Shogo Okamoto, Hikaru Nagano, Masashi Konyo, and Yoji Yamada

Perceived hardness by tapping: The role of a secondary mode of vibration

AsiaHaptics2016

2016




Hatem Elfekey and Shogo Okamoto

Turning surfaces into touch panels: A Granite-touch pad

AsiaHaptics2016

2016

Takumu Okada, Shogo Okamoto, and Yoji Yamada

Passive haptics: Pulsive damping brake for greater impulse perception

AsiaHaptics2016

2016

Ken Ito, Shogo Okamoto, Hatem Elfekey, and Yoji Yamada

High-quality texture displays: The use of vibrotactile and variable friction stimuli in conjunction

AsiaHaptics2016

2016

Kosuke Higashi, Shogo Okamoto, Yoji Yamada, Hikaru Nagano, and Masashi Konyo

Hardness perception by tapping: Effect of dynamic stiffness of objects

AsiaHaptics2016

2016




Kameoka T, Takahashi A, Yem V, Kajimoto H

Measurement of Stickiness with a Pressure Distribution Sensor.

AsiaHaptics2016

2016

Shitara T, Nakai Y, Uematsu H, Yem V, Kajimoto H, Saga H

Reconsideration of Ouija Board Motion in Terms of Haptics Illusions (11) -Development of 1-DoF Linear Rail Device-

AsiaHaptics2016

2016

Kaneko S, Kajimoto H

Development of a One-dimensional Lateral Tactile Display for the Sensation of Texture Using a Speaker Array

AsiaHaptics2016

2016

Takumu Okada, Shogo Okamoto, and Yoji Yamada

Impulsive resistance force generated using pulsive damping brake of DC motor

IEEE International Conference on Systems, Man, and Cybernetics

2016




Kosuke Higashi, Shogo Okamoto, and Yoji Yamada

Effects of mechanical parameters on hardness experienced by damped natural vibration stimulation

IEEE International Conference on Systems, Man, and Cybernetics

2016

Shunsuke Sato, Shogo Okamoto, and Yoji Yamada

Wearable finger pad sensor for tactile textures using propagated deformation at finger side: Assessment of accuracy

IEEE International Conference on Systems, Man, and Cybernetics

2016

Takahiro Shitara, Yuriko Nakai, Haruya Uematsu, Vibol Yem, Hiroyuki Kajimoto, Satoshi

Reconsideration of Ouija Board Motion in Terms of Haptics Illusions

EuroHaptics2016

2016

Seitaro Kaneko, Hiroyuki Kajimoto

Method of Observing Finger Skin Displacement on a Textured Surface Using Index Matching

EuroHaptics2016

2016




Kosuke Higashi, Shogo Okamoto, and Yoji Yamada

What is the Hardness Perceived by Tapping?

EuroHaptics2016

2016

Shitara T, Nakai Y, Uematsu H, Yem V, Kajimoto H

Reconsideration of Ouija Board Motion in Terms of Haptics Illusions (I1) -Experiment with 1-DoF Linear Rail Device-

IEEE WorldHaptics2017

2017

Kameoka T, Takahashi A, Yem V, Kajimoto H

Quantification of Stickiness Using a Pressure Distribution Sensor

IEEE WorldHaptics2017

2017

Kosuke Higashi, Shogo Okamoto, Yoji Yamada, Hikaru Nagano, and Masashi Konyo

Hardness perception by tapping: Effect of dynamic stiffness of objects

IEEE WorldHaptics2017

2017




2016

2016

2016

2016

Yem Vibol

2016




42

2016

Kosuke Higashi, Shogo Okamoto, and Yoji Yamada

Effects of mechanical parameters on hardness experienced by damped natural vibration stimulation

IEEE International Conference on Systems, Man, and Cybernetics

2015

Shunsuke Sato, Shogo Okamoto, and Yoji Yamada

Wearable finger pad sensor for tactile textures using propagated deformation at finger side: Assessment of accuracy

IEEE International Conference on Systems, Man, and Cybernetics

2015

2017

653




2017

653

2017

400

AR

Augmented Human—Al

2017

552

VR/AR

2017

11




Okamoto S, Nagano H, Ho, H.-N 2016
Springer 18
Pervasive Haptics

Kajimoto H 2016
Springer 28

Pervasive Haptics

2019-074229

2019

2017-44911

2017

(Okamoto Shogo)

(10579064)

(13901)




