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Research progress of flexible tactile sensing technology for
soft biomimetic manipulator
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(1. Key Laboratory of the Ministry of Education for Optoelectronic Measurement Technology and Instrument, Beijing Information
Science & Technology University, Beijing 100192, China; 2. Beijing Laboratory of Optical Fiber Sensing and System, Beijing
Information Science & Technology University, Beijing 100016, China; 3. Beijing Engineering Research Center of Optoelectronic
Information and Instruments, Beijing 100016, China)

Abstract: The acquisition of flexible tactile perception information is the key feedback of soft bionic manipulator to achieve autonomous
control. The information of interaction force and surface characteristics is provided, which is generated between the bionic manipulator
and grasping contact point. In recent years, although the flexible tactile sensing method applied to software manipulator has made some
progress in sensitive materials, structural design, preparation methods and signal acquisition and analysis, there are some problems that
limit the application and development of the technology. In view of this, this paper sorts out the concept and connotation of flexible
tactile sensing technology for software bionic manipulator, and its related parameters and design principles are systematically analyzed.
The design ideas, performance and applications of flexible tactile sensors with different structures are summarized, classified and
discussed. Finally, the discussion and the prospect of development for the flexible tactile sensor for soft bionic manipulator are presented
in the conclusion.
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Fig. 1 The multilayered e-dermis is made up of conductive

and piezoresistive textiles encased in rubber

B LT WA | AR o 5 % R A L 1 R 1 LA P S
PR, A2 28 S P A 2S5 1 KR R 4 I
RO 5 SVl R 45 G 1Y Sl A5 SRR AR | X A% At
S5 H TN FH AR T 4 M A % A 0 R A S A e 2T H
(S ST S RN AV (G R IRE S O N L N
PLAEH. B RRAL L 3 <5 7 4 s 3&E B L H
HIBFTE N 5 KT K R 2 2 v A St B SR M 477 A i o
RIS X AL IR A B S5 AR B e R b als
A B st th R MEADRHE B, AR T RS HE A . Kk e A
SN BRSO B TR AE 2 S AR 6
T SRR X6 G ) P IO R A X T BE ML T R R G
HE
21 BREBHBEMHMEZUTKBEESHMIEE
A

ReE 5t 463 Je SURR A 5 A JEC R 285 5 T 5 14 ik 5 %
TS LR AT R SR b AT LA ik i 4% SRR 45 28 P 7T iy
B, AEL F 0 5T 6 R R Ao A EE PR3 i, B
TR R PEREAR , SR TGl 8 52 452 ] 43 FE A5 L
AR B AT - T3 A% B B &% (FSR) R HL A A 42 )8
MRS, FESEBR N T R v, o 1 SR G b 5 AR A AR L
PRT-RT A 5, £ im0 fih 0 A2 St ) mT R Ao e R SR A, ]
ot 4 AU R A O ZE A BT — e e

1) AL GELEAE A BB T 2 1 Ak o A% et

1R G A R 1 i b A% St T2 TR AR S M FR A Sy R
TCIF XA SR A RN AT e, U5 A MU T T4 3R 1 2R
K ARBVIN, —FBERE 5 fiph 5122 [ e A iy 2 2 P L, PR A
T HAEAUR TR AT 55 v R R T, 1 2 3l
W FRFERRE , SR A | T 37 o2 28 1) sER P A R Ay e JEE AN
SR B BT e A, X Sk IS SR AT SRR
T HPR Z TR ( polyethylene terephthalate, PET ) | 58 Jit
A ( polyimide , P1) F12R Z 4% ( polyethylene ,PE) (R &
J& (polyvinyl chloride, PVC) . H & & ( polyurethane, PU) |
B F L fE 4EUBE ( polydimethylsiloxane , PDMS ) 4%

JERPRLE I AL = WA 4589, 2016 4F Huang %5 Fl
& @R AT IR A ES & T T — i fk 5 % B
HMNERZZER, K 2 i, 220 RSB
PDMS ZH i, , 4540 AT AR & 7E A — s il R A i 1,
I H0T DS AR A A HEAR

5 mm

6.5 mm

1
L
LIl
-

K2 =Hlhf el @asn R

Fig. 2 Schematic diagram of the three-axis tactile sensor
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Fig.3  Structure diagram of Sensor Array
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Fig. 4 Flexible tactile sensor array schematic
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Fig. 14  Optical three-axis tactile sensor
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Table 1 The advantages and disadvantages of optical tactile sensors with different sensing mechanisms
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Table 2 Several important parameters of typical flexible tactile sensors
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& IBEUEA R = HE 450 B X/Y/Z:0.471 V/N 0. 466 V/N.0.201 V/N 3.5 mm 0~50 N - [40]
SBEUEA R =BE 454 BAX X/v/Z2.0.0053 N7 .0.006 0 N™'.0.009 5 N - 0~10 N - [35]
IR WUBA MRS BB 115 mV/N - 0~3 N - [48]
& J U R 254 A 1.2 kPa™ - >0.9 Pa 36 ms [86]
KA R JERH = 28.34 kPa™' - >2.24 Pa - [74]
YKL JEBH = 0.042~0. 152 kPa™" A4 - 0~27 kPa 96 ms [70]
FELF A AL R I 3541:0. 01 nm/N i :16. 3 nm/N - F447:0~0.348 N - [67]
SEEF AR W 0. 16 nm/N 25 mm 0~7N - [93]
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