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Paradigm shift in rohotic design |

industrial real-world
environment

\ﬁs

- Highly predictable - Highly unpredictable
- Programmable - Random tasks and uncertainties
Augmented performance: Augmented interactivity:

- Force - Adaptability

- Speed - Reconfigurability
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Paradigm shift in robetic design: ’
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Adapted image from Hughes et al, Front. in Robotics (2016)
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Force exertion
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Structural compliance

. forklift

Needle threading fingers

Precision
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‘ Heavy lifter lifting 264kg

Force exertion
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PA https://www.youtube.com/watch?v=SHPibEyeDeO&feature=youtu.be RR L
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.(I)ﬂ- Paik, Nature Reviews Materials (2018) R R L
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RRL Vision: ‘push hutton’ manufacturin
[ |
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Rotational DoF for orientating the shape of the tool

e Stiffening

* Organ lifting

* Using extra DoFs
to reach a target
under the organ
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Reconfigruable Rohogami surgical tool
REGULATE

e V1:

Basic design (kinematics)

« V2.
Electronics integration
HMI

¢ V3:

Structural improvements
Ergonomic improvements
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US Patent 15/229,157

% FOLDAWAY Best Demo Award IEEE Haptics Symposium (2018)
haptics Salerno et al. Sensors & Actuators (2017) R R L
Salerno et al. J of Mechanisms & Robotics (2017)
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“Soft Exo for Hand Rehabilitatio
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Compressor +
battery in the
backpack

Pressure
reservoirs

Flexible exo-

spine
a.) The soft robotic vest. b.) Portable pneumatic supply system
Actuators marked 1-6 for powering wearable soft robots

For elderlies and occupational hazard :
('@ Prevention of fall, heavy load assistance, posture assistance RR L
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Compressor +
battery in the
backpack

Pressure
reservoirs

Flexible exo-

spine
a.) The soft robotic vest. b.) Portable pneumatic supply system
Actuators marked 1-6 for powering wearable soft robots

For elderlies and occupational hazard :
('@ Prevention of fall, heavy load assistance, posture assistance RR L
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Sports Training

Balance Assistance

 upto 112 N force or
18 Nm moment for
balance augmentation
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Gait Correction

e 14° Angular
displacement

e 1.3 Hz bandwidth to
support weakness or
compensate for
asymmetric during
walking

IMU\

uC —>¢7
| . SPA
/ > Packs
Pneu!
unit

Multimodal, quantified
feedback to correct
form and posture
Integrated with low
profile vibrotactile
feedback SPA Skin
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Soft kinesthetic assistance applications g
Suhtie movements?

Balance Assistance Sports Training

 upto 112 N force or
18 Nm moment for
balance augmentation
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Gait Correction

e 14° Angular
displacement

e 1.3 Hz bandwidth to
support weakness or
compensate for
asymmetric during
walking

IMU\
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Haptic Feedback: Soft kinesthetic assistance
| |

|ocation pattern
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301t kinesthetic assistance
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Tangible communication
+ Robots
L J

Medical

Wearable
Robots

Intuitive
Invisible
Interfaces

Collaborative
Robots

Emergency
Robotics
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Suh et al. IROS (2014)
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