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Consideration on reproduction of haptic sensation of artificial skin with various
roughness
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We have attempted to reproduce the texture of several artificial skins by displaying horizontal vibrations and lateral
forces based on recordings of the vibrations and friction generated when a finger traces these artificial skins. Our main
idea was to ensure the softness and viscoelasticity of the artificial skin through use of a real smooth skin made of
polyurethane, and vibration and force cues were then “superimposed” on this skin for modulation purposes. The
acceleration and fine friction of the finger that traced the artificial skin was recorded using a measurement system, and
was presented using the haptic device made during our previous work. A discrimination experiment was performed and
we compared the result with recorded vibration to discuss the relationship between the roughness of samples and the
vibration recorded from them. Evaluation experiment was also performed to confirm the reproducibility of the haptic

characteristics of each artificial skin type.
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Fig. 1 Schematic diagram of the device
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Fig. 2 Textures of artificial human skin samples acquired by a 3D
measurement macroscope.
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Fig. 3 Measurement system.
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Fig. 4 Average spectra of the four samples.
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Fig. 5 (a) Average value of lateral force measured from four
samples. (b) Force output and time width of the PWM control.

4, RER
4.1 EYEDOF AR

HHEMEOFMOT-OICHE SN T VOM SIE, A
LDIC/MTTHLS 2%, L, HEDEWLWRDLT M THD
72, BT NERRITLZ LIIR#ETH D, WRENED
FRIEY TN KB TE 0 EHRT 5720, THERE L
TEDMOFRIERE FhE L7z,

WBRE L 22 B D 24 B D 5 NDFBFAFET, T XTOH
BE AR X7 o572, BANC ., #BRE ORI Ld 1 O
RS, HBRFITEZH U T 3 Bl Lol REN
Too WIS, 4 DOV TIUREIR S I, BB IS T
5 R TRED Lo TR SNz, KBl HEREIE. AL
B. C. D:EZDILICE-T, RUNCRZE TV T L%
BIR LT & LT v & A72NER-C 5 B S8R S,
FEERITAEF 20 BT 72,

MERAEZK 6 IRT, AFLEBAIRINZE X, EAEER
1L 50% KM THoT2, ADRRINZHE, BIED 40%5 B
ThV., B WERINTHE, LOEEOEIATE B IZE)-
2o THUT, TV AEB ERFEILLTL, Y7V BIT
ot FLERFALRLTWVWI EERLTWS, — 5. C £
I D @R SN A . EfRERIT 60% 2B 4722 LN mino
Too Flz, COERENTZEEZDEIZED 24%3 D THY, D
PR EINTZE X DEIZED 20%08 C THo7-, BIECED D
FEIXEZEA EBOEG I VHLNIE Do T MR E LT,
P TN CEDERINTIOEFESTHD, C L DI
PLLTWB Z L ghoTe,

AiEwwIX, VT BHE I NIZES OFLEH AT ML
EONTHIETHLRAETE 5, M4, 4 DDOAXT LD
IR & B a2 R, b O Bh BRI A A
FH O IRNE D53 A FE A R 3, FrICARE I 3 iBH (100Hz LA F)D
RENT, REOMNMA 100pm 205 1mm LY HREVHEET
T2~ ol 2 ROFBMEREDFIZAE LT LD T,
RIFBOMSIBMEIDO~ 7 v &R R TE D, KERK
#HOE LI HENS RS L, A& BOIEEIZC & D XiHn
Z LS oTe, 2. A L B DOIRIEIZIEL . C & D DIRIE
IFIERBETH D Z E BN Dh o T, THUTK LT, &8N
FH(100Hz LA E)OIRENL, I OHMAS 100um LLTFORIMET
BT 57 o l&EFRTE D 450Hz H LD A & D DIRIE
XA T, B OREIZT—FBRNZ N gholz, DF0, H
TNVAEBIRECIZaME, CEDIFEILYI I &R
TWEDT, REICL > T 4o0H 7t TA L BRI
Ly, C & DWW &WH 2T HRTWD LS ITH

HENTWEEEZBND, £7-.B OITEEi#R T 150~350Hz
DOFPFAT ACD EMNTNDLEIIZAZXDHDT, ZOHAY D
R TR CEIMSITT Aoz, 7L B id
DY TN ERFAILRLTWVWI EEFHATEDL EEZXTND,

25 -

24% 24%

o
S

76%

0 .

A B C D
Presented sample

B Answer A MAnswerB M Answer C

o

Amount of answers
o

o

Answer D

Fig. 6 Results of discrimination experiment
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Fig. 7 Appearance when using the haptic device in experiment
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Fig. 8 Results of evaluation experiments. A, B, C, and D denote the
sample types. (a) Condition 1, (b) Condition 2.
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