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The first Cognitive Humanoid 
Robot designed by Oversonic 
to operate in industrial 
manufatcuring and logistics.

Weight
Up to 120 kg 
depending on the 
configuration

Height
135 – 200 cm

Total Degrees of 
Freedom
39

Footprint
65 cm in diameter



A Social Cognitive Humanoid 
Robot, capable of interacting 
directly with humans, able to 
activate and make effective 
empathic interaction with 
patients.

Weight
Up to 80 kg depending 
on the configuration

Height
175 cm

Total Degrees of 
Freedom
39

Footprint
55 * 42 cm
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Safety



Bimanual

Why bimanual planning is useful and what 
complexities it hides.
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KINEMATIC ANALYSIS
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KINEMATIC ANALYSIS
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METHOD
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*Obstacle avoidance for a robotic manipulator with linear-quadratic Model Predictive Control
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METHOD
Cost Function:Optimization Problem: 

Subject to: 

➢ Inequality Constraints

➢ LTI System

▪ Kinematic Constraints
▪ Obstacle Avoidance
▪ Self-Collision Avoidance
▪ Dynamic Model , ZMP
▪ …

Acceleration Level:

ℒ =  𝑎 σ(𝐸𝑟𝑟𝑜𝑟 +  𝐸𝑟𝑟𝑜𝑟 𝑉𝑒𝑙𝑜𝑐𝑖𝑡𝑦)
+ 

b  𝐽𝑜𝑖𝑛𝑡𝑠′ 𝑉𝑒𝑙𝑜𝑐𝑖𝑡𝑦

+

𝑐  𝐽𝑜𝑖𝑛𝑡𝑠′ 𝐴𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛

+

d  𝐽𝑜𝑖𝑛𝑡𝑠′ 𝐽𝑒𝑟𝑘

+

f  𝑙1(𝐽𝑜𝑖𝑛𝑡𝑠)

JacobianF
K
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RESULTS
Whole Kinematic Chain: Pick and Place 



RESULTS
Whole Kinematic Chain: 3D Figures



Position/Speed/A
cceleration/Jerk

IEEE RTSI 2024
Research and technologies
for society and industry

Politecnico di Milano
Polo Territoriale di Lecco
September 18__20 2024

Position/Speed
/Acceleration/Jerk



Precision of 
force sensors
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Sensors for
reinforcement
learning
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Interaction and prediction

How to adapt to dynamic contexts, prevent 
obstacles and deal with problems in 
complex environments.
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Right Arm Chain: Reference and Obstacle Avoidance



Results
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Safety

Interaction and prediction

Bimanual



Safety

How can a humanoid robot work with 
more flexibility by operating within safety 
and regulatory parameters.



ISO/TS 15066: Robots and robotic devices –
Collaborative robots

A collaborative robot is a 
robot that capable of 
performing a collaborative
operation

Collaborative operation
state in which a purposely designed 
robot system and an operator work 
within a collaborative workspace

[SOURCE: ISO 10218‐1:2011, 3.4, modified]

Collaborative workspace
space within the operating space where 
the robot system (including the 
workpiece) and a human can
perform tasks concurrently during 
production operation

[SOURCE: ISO 10218‐1:2011, 3.5, modified]

SOURCE : ISO TS 15066:2016Figure 2 — Truth table for safety-rated monitored stop operations



Biomechanical limits - ISO/TS 
15066:2016(E)

SOURCE : ISO/TS 15066:2016(E): Figure A.1 — Body model

SOURCE : ISO/TS 15066:2016(E) : Table A.2 — Biomechanical limits



THANK YOU

Fabio Puglia
Chairman & Founder Oversonic

oversonicrobotics.com
fabio.puglia@oversonicrobotics.com
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