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Toward fast prototyping of conformable
and lightweight sensitive interfaces for robotic systems

Sylvain Blayac, Roger Delattre, Valentin Divay
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| ID-Fab prototyping platform
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MINES 1 [ WKouaion  Campus Georges Charpak-Provence

= Since 2003, an innovation ecosystem
* Research (CMP)
* Education: Engineering (ISMIN),Master degree ;PhD
« Startup support (Team)
« Technological Platform (Micro-PacksS)

*  Prototyping platform (ID-Fab)
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= Prototyping platform

«  Proof of concepts design and fabrication

*  Collaborative working

Piitetarmelite faceacSensiiiges
= Education

* Learning by doing philosophy

*  Driving students towards autonomy
= Connection to society

e Culture and science diffusion

* Innovation and usage B2 1Bl
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Sensitive interfaces technology
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Data management — Decision Making
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A= LT, “G-—— interface

Mobile RFID
Reader

Smart Objects:
« Wireless Flexible/bio sensors

* Hardware security
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Energy
Management

Energy source

Wireless module/

antenna
Energy storage

Sensor

Silicon
microcontroller Flexible substrate

Flexible, conformable,distributed sensing
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= Flexeo project: 3D fully wireless protoytping platform

— ultra-thin substrate

Security Sensor
electromagnetic

interferences Communication

Power Management Functional
Layers

vertical

. . Sensors
Techno interconnection L
building system Signal Processing

blocks

system architecture
fine pitch

- Flexeo core
"’;/
I"

= Fully Wireless Communication/Powering/Programming
= Modular Multilayer

= Small fingerprint / ultrathin body

= Lightweight

=  Conformable
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| Application projects
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vibration

heavy light
pre;ure i touch skin
| ‘ stretch
= [g |<| N |

= Robitic skin _ epidermis

dermis

= Human machine interface

= Augmented perception

sensory
axons

Meissner  Pacinian Merkel Ruffini
corpuscle corpuscle disks endings

= Brain machine interface

=Electronic/biologic
transduction
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=  Autonomous
environmental sensors

*Energy harvesting

*Stretchable batteries

= |OT data authentication

Environmental sensor
signature

1) Déploiement 2 ) Enrdélement
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3 ) Mesure authentifiée

Vers le
Cloud

3bis ) Mesure erronée
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| ID-Fly: mini airship demonstration platform
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autonomous blimp—

...for new

Self Unique technologie

displacement Autonomous | ] demonstrati

p.th building blimp on 0990

platform... g@

Automatlc % $44¢8

energy ]g ...for your
refill

3448

research results

Collision-

avoidance
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autonomous blim

Technical specificd i e
Nass lfted 2 300

Propelling engines x2:
Max power = 4,5 We
Max thrust=40g

Max efficiency = 17 g/We

Electronics:
Raspberry Pi zero W
* uP1corelGHz
e 512 Mo RAM

Guiding engines x2: e Wifi, BT
Max power =4 We L Motor shield
Max thrust=7g e | 298P x2
Max efficiency = 4 g/We Battery

Payload =125g

* Li-ion technology

2500 mAh capcity
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Possible implementations and
Position feedback d eve I 0 p men tS PrToc;Ssii‘t)ir;:\ri‘:;or

control (x, y, z, 0)

Sensors embedding
(inertial unit,
compass...)

3D path finding Al

Obstacles detection
and avoidance

Remote powering
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