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Development of optical tactile sensor using transparent flexible resin

Masami YUKIHIRA®, Masanori GOKA*

ABSTRACT

In recent years, robots have been introduced into various aspects of society. When robots are asked

to perform a wide variety of tasks, it is necessary to know what kind of object they are touching by

means of sensors in order to prevent the destruction of their own hands and objects. However, such

tactile and force sensors are expensive. To solve this problem, we have been developing inexpensive

optical tactile sensors that reproduce the higher-order functions and flexibility of human hands and

skin. This paper describes the improvements of the optical tactile sensor and the development of an

application that visualizes the amount of change in the sensor.
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Fig. 1 Structure of optical tactile sensor.
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Fig.2 Substrates and flexible resins
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22 I+ MUTLYEERTF

T, RWFETCHWL T+ N T LT X FEF
(TPR-105) IZ2WTOFHHEERRL. 74 R 7L
AHEFOESHEK 4 1Z-T. 7+ M) T LT HFEF
EUx, FROMRLED 2 & it & a7t Y& M iRIC st &,
T MM TUVRZTRNT D, EOZNEIZL-T
HOBENENT DY THD. FT 1 DOREX
MIEFNNS L, 2O, FEIEEO/NYLIZE LT
L. ZOFRTEMEH L PHERTIE, HREIOE
Wha e ML, K 10mm £ TORERECIN U BT 2R
T EBRHLN o2 ( M5 ). HAEETZEEN
W42 LD 5.

X4 Z7# hVJZ7L27 % TRP-105

Fig. 4 Actual size of photo reflector

4.5 T

T
LBR-105F ——

y[v]

x[mm]

K5 74 hVZ7Lr TR

Fig. 5 Photo reflector distance and voltage variation

23 MEEEREE
BRI OMEE LT 6 oSt 7 o —
DN IVERTERE 7 L B LY U RSt 72



—% ¥ A MEHEZRWZ. BATHZEIZ L D 2SR
THABRINTZ L DI, MTOMYIELIZE D550~
TR, WERZLNINDY, EFHOIRIC
HRNICEE T DRMER D D L HEND BTN D. A
WL CHER LT BIHE DM 7 —F v A N &2 S
2 BHE L o TWD . RIET 7 U vl A v,

3DCAD Takit, L —InTks% HC AT
LTW5%. X712 3DCAD (2 k5 #f5%, CNCIZXLb
BUE LA RT. BUIT A I AEREFEHLTEY,
FAR DML DRSNS NILT VIR, Mo K x
MWHLELNDTI—FX A MNTHD. 1 DORTA
TN DA E 7 —F ¥ 2 MK AN TE
5 E DI AT o TRY, LLFICE I g o
HEEEZ T,

L K7 ORBNHIIN) P —a—  E2BAALT, &
B iR flE 2 RIBE S 2 Ml 217 5 .

2. BYHEHNC, FHED Yy S TANT VEE T O
LA %1TH. Bl EORET 1%UNICID 5.

3. L CAER LI NILZ S SR 2 A< 4] & fF
bAlZ RS .

4. 2. TR LIZbDEEZER 7 THIET 5. #Y
WUATH Z & THEORIANEY Brovivd . $RENZ
EWIREAT 5 T2 RRICNER DO SR 2 BIR LT E 51T
Ia 247 5 .

5. MURRAHEDRIAN e 2ol 2 & MR T 5.
B e ALV DWRIRIA T E D720 6% Lisn &
WYL, #MONEIZE Y 5. EEICZE
KBALIRNE DT LIAATERIZ, K 60°COlEIE
ORI E &M A7 CERD.

6. NILZ NVORBIEETT .

7. BENRET L6, S ERFRE AL 7-a8IZ
mUiATe. Bty FEHWTRAREZMS 2 THL
WEATV, FR ORI Z I <.

8. THIRMENA K 60°CICHRE LIk ¥ 5. kL
TRIEIE T I EFELRNE DT 7 U ARIZEY,
FTA L THESTRET S.

9. EBIHEHNT, HEI Y T T/ I—F¥ RO
BAEITH. Bl EORRAET 1%UAICIND 5.

10. 9. THEM L7 I—F v XA MK 8 (a) OHEA
BRZ AT AMRE BIREIRE D, kT 5 D0 HE
VW) 10 ABEOAEZEIZ RN TTT O .

11. 10. TER LD ZE&RIIEND 1/3 DEm S F
THRATS.

12. 8L 8. £ TITAEM LML H—IZ i JE
{725 T, 8 FTITAM L-#EZEsMIlZE %
R TED L9 8 (b) OfisMEREZLEE L,
SNy M5, WV IRITEY BR< .

13. K9 60°COMEIRME Tk S 2. SMADJE DT
RN K ST PVC B2 Y PR TR =2 — A& 8
i LTHERTD.

X6 BIALMEEE (AHFLYY ZFI—F¥ R )

Fig.6 Transparent flexible resin material

(a) (b)

7 LYUE—/L N 3DCAD KT /L B
Fig.7 Resin mold by 3DCAD and CNC



- 2 THDLOITK LT, M 11(b) 134 300mV KT LT
03 55T, [ 10() ORMRIEE O R E AR
BRICHIZ 5 Z &3 vz, £72, BlsEiE
JEREE TR S LTV D T2, ARIORIEER LV
HORERDIENWEEZ bNDT2H, K 11(a) T
RONDEEMTZ oV (2D LN TEDHEER
5. Lo THBIREZTRMT 5.

(@ (b)

8 FIEERl e OIS R ) Canan) (oA

. . ) . ) 7349k €0
Fig.8 White pigments and Resin molding equipment
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Fig.11 Voltage change between black and white reflectors
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Fig.13  Photo reflector position versus voltage
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