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Wrin'Tac2

Sensing Elements: Strain Gauges
Actuating Element: Expansion/Contraction
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() Wrinkled shape with embedded strain gauge

Wrin'Tac2 can change the posture of sensors based on morphological
change under elongation, to match different sensing tasks
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WrinTac is fabricated by assembling three components
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Fabric-based Proximity/Contact Sensor

Sensor made of conductive fabric
Can detect approaching/contacting objects
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Proximity
Contact

Can cover curved surfaces of rigid/soft robots
Applicable to safety sensors of robots
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Variable Stiffness Link with Fabric Sensor
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Magnetic-based Tactile Sensing

Hisyam Rosle
Universiti Malaysia Perlis

Design and Fabrication

Soft body

Cyhindocal magnets

Sensing Principle
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Assembly Task

M. H. Rosle, R. Kojima, K. Or, Z. Wang, and S. Hirai, “Soft Tactile Fingertip to Estimate Orientation and the
Contact State of Thin Rectangular Objects,” in IEEE Robotics Automation Letters, vol. 5. no. I, pp. 159166, 2020
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Magnetic-based Tactile Sensing

Hisyam Rosle
Universiti Malaysia Perlis

Contact State Classification

Experimental setup using 6-axis arm: classification
of contact states with electrical converter

Contact state definition.
Successful state: State 1
Failure state: State 2 and 3

Magnetic-based Tactile Sensing

The arm moved upward once failure state (State 2 and 3) was detected

State 2 (Left collision) State 3 (Right collision)
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Robotic bolt insertion and tightening based on in-hand object localization and force sensing
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Sideview

Top view Highly soft and durable

Large-Scale Tactile Sensing

Lac Van Duong and Van Anh Ho, Large-Scale Vision-Based Tactile Sensing for Robot Links: Design,
Modeling, and Evaluation, IEEE Transaction on Roboetics, Vol. 37, Issue 2, pp. 390-403, April, 2020.
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Abdominal Phantom sensors calibration

A
Liang Thrishantha
He  Nanayakkara

8 % root-mean-square error
(RMSE) of predicted position;
and an estimated force with
RMSE less than 0.7 N.

He, L., Herzig, N., de Lusignan, S., & Nanayakkara, T. (2018, July). "An Abdominal Phantom with Tunable Stiffness Nodules and Force Sensing Capabilty for Palpation
Training", IEEE Transactions on Robotics, 2020
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Thilina Yongxuan
Lalitharatne Tan

First generation abdominal palpation simulators with facial expressions

Thrishantha
Nanayakkara

Lalitharatne, Thilina Dulantha, Yongxuan Tan, Liang He, Florence Leong, Nejra Van Zalk, Simon de Lusignan, Fumiya lida, and Thrishantha
Nanayakkara. "MorphFace: A Hybrid Morphable Face for a Robopatient." /EEE Robotics and Automation Letters 6, no. 2 (2021): 643-650.
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Nicolas
H

Herzig et al. Conditioned haptic perception for 3D localization of nodules in soft tissue palpation with a variable stiffness probe in PLOS ONE 2020
DOI: 10.1371/journal.pone.0237379

V7 hORy Mty EHWS
U OREE(, I RBIEDRE
Y DEBHIARTTE

BEEFCIY MR T 4 DFOH S ITHE

BB/ BNROLIAHE
Y LES/BARE OEAH

BEREHRT A DEFZIFEVERHET
BEATOBEMIETR N ZE)

=

Ritsumeikan Univ. ,F-‘ ETWEN
Soft Robotics Lab. Y0 Y/ 7 o b2

BEBARR Yy FrH

[pEBm

sEEA)
SEBE)

BB

mBE) EB

EBix

2EBA
1B B

Em

A, ORT 4 7R - Xh bAZ S REER2018

BELRR Y FL Y

HEE - % 5000.0

50.0pm

A

S

& .. k. o » o _.

Y I(C

Y DOWR
[ EI R A %
ANEEL (BE, &I,
TILFE—KI,

=P S N

ERNEST Z<T ) 7L

v TAROWME
BIEOFE L TANR
PFEICHERIFTRORE / #HE

Ritsumeikan Univ. ,F-‘ ETWEN
Soft Robotics Lab. Y0 Y/ 7 o b2

Y IC

YEEEES S

ISREERHY 5

Ritsumaikan Univ.
Soft Robatics Lab.

F

o, W
Wy 7ty




