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RoBee : the new frontier of AI

RoBee is the result of the founders' idea to make available to companies technological systems capable of harnessing the potential of cognitive

artificial intelligence. Its use makes it possible to support workers in the performance of hard and hazardous tasks.

Height (variable
between)

135-200 cm

Weight (depending on configuration)

Up to 120 kg

Floor space

65 cm – 39° of freedom

Operational autonomy

8 hours

Charging (induction)

90 minutes

Operating range

5° C / 50° C

Humanoid

The body structure, similar to that of the human body,
combined with an integrated vision system, supported by
artificial intelligence, makes it possible to recognize objects
and people.

Cognitive

Built-in machine learning algorithms make it capable of
learning new tasks, interacting with people, making
autonomous decisions and storing data and events that have
occurred.

Collaborative

Its elements make it extremely cooperative and capable of
performing tasks that are strenuous or dangerous for humans

Source: company documents
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MedBee : the evolution of RoBee 

MedBee represents the evolution of RoBee, adapted and enhanced specifically for the health industry.

MedBee aims to be the revolution in supporting physicians in patients care and rehabilitation.

Height (variable
between)

120-165 cm

Weight (depending on configuration)

Less than 75 kg

Footprint

35 x 45 cm

Operational autonomy

Up to 8 hours

Connectivity

Wireless, WiFi 6, 5G ready

Operating range

5° C / 50° C

What

Cognitive social humanoid robot designed to provide support in neurorehabilitation
activities and applications in the medical and healthcare fields

The product

Features of MedBee:
• Recognizes objects and people, interacts with the environment, and collects and

processes information for patient care and rehabilitation
• MedBee is an empathetic and social robot, placing interaction with the patient at the

center as it is fundamental for providing effective care and reducing hospitalization
and rehabilitation times

How

• Teaches and helps patients perform exercises for motor and cognitive recovery
• Collects and analyzes data to facilitate medical staff's decisions

Source: company documents
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Why (Dilemma)

The aging population and the shortage of healthcare personnel

The solution

MedBee is capable of assisting and supporting healthcare personnel in hospitals,
particularly in the motor and cognitive rehabilitation process for stroke patients
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RoBee : Key Features

Computer vision

Thanks to advanced vision
systems, it is capable of
autonomously recognizing
objects and individuals

Voicebot

The voice command device
makes it capable of interacting
and conversing with people
even in different languages

Manipulation
Its gripping elements,
including a humanoid hand,
mechanical grippers and
pneumatic end effectors,
make it ideal for performing
various tasks

Remote control

With the help of a joypad and a
dedicated console that can be
managed from the browser, the
user has full control of the
machine

Data Analytics

RoBee, which can be linked to the
company management system,
collects and processes data via
artificial intelligence, enabling the
company to optimise production
and plan key processes

AMR navigation

With three cameras, the aid of
an advanced sensor system
for space mapping and
omnidirectional wheels,
RoBee is capable of moving
autonomously in safety
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Industrial automation

It can be put at the service of numerical
control and co-ordinate machines with
part loading and unloading functions,
automating their activity.

Electronics industry
Suitable for applications involving the
handling of printed circuit boards and
electronic cards. Moreover, thanks to
the end effectors, it can perform picking
and handling operations on small
components.

Mechanical industry

It can be used to pick up, mount
and assemble objects in
situations where maximum
precision is required.

Chemical industry

It can carry out inspections Inside
potentially chemical contaminated
areas with the help of optical sensors
that detect environmental parameters.

RoBee's technical features make it flexible and adaptable to different environments, making it a viable solution in a variety of sectors, including:

Logistics
The cognitive capabilities of RoBee
make it capable of performing
stock and picking operations of
goods completely autonomously.

Medical 
Significant investments have been
made by the company to implement
RoBee in the medical field, assisting
doctors and healthcare
professionals in rehabilitation
therapies.

The applications of RoBee 





Patents

In addition to the international registration of the Oversonic brand on 23 March 2022, in order to consolidate its competitive advantage, the
company has patents pending for some of the components developed and installed on the product, highlighted below:

Patents

Robotic leg

Robotic hand

End effector

Neural network 
algorithm

Patent code OVR001BIT

Patent code OVR002BIT

Patent code OVR005BIT

Patent code OVR005BIT

Full Body Patent code OVR003BIT
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CERTIFICATION 

ISO/TS 15066

ISO/TS 15066 provides safety requirements and 
guidelines for the design, integration, and use of 
collaborative robots (cobots). Cobots are robots 
designed to work safely alongside humans in a 

shared workspace.



CERTIFICATION 

ISO/TS 14971 FDA-MDR
This standard regulates risk management for medical devices. The safety 
concept is developed top-down and application-related safety limits are 
defined for the worst-case scenario. Common examples are
• Maximum forces on the patient
• Permissible ranges of movement or
• Deviations from target positions
To comply with the defined limit values, the
safety functions of the SensoJoint Safe can be used.

STO, SS1, SS2, SOS, SLS, SMS, Safe Velocity, Safe Position, Safe Torque



DEGREE OF 

PROTECTION 

IP 65
The IP65 degree of protection is an international 

code defined by the IEC 60529 standard that 
classifies the level of protection provided by an 
enclosure (such as that of an electronic device 

or equipment) against the ingress of solid 
foreign bodies and liquids.



USING ROBEE 

IN CLEAN ROOMS 

ISO6
The primary goal is to ensure that the device does not 

introduce, generate, or retain particles, microorganisms, or 
other forms of contamination that could compromise the 

purity of the cleanroom environment and the quality of the 
products or processes that take place there.



CERTIFICATION 
ATEX 2/22

ATEX certification is a mandatory certification for devices 
intended for use in potentially explosive environments. ATEX is 
the acronym for "ATmosphères EXplosibles", a set of European 
Union directives that establish safety and health requirements 

for the use of electrical and mechanical equipment in 
environments with potentially explosive atmospheres



About us
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Software is the soul of hardware

Perception layer (dimensional logical understanding of the environment) Deep Learning 
Function      layer (process optimization) Machine Learning 
Execution layer (deterministic execution)

The three levels of robotic intelligence: 

Perceiving, Optimizing, Acting

Each layer of AI must be: Autonomous
✓ Robust during execution
✓ In coordination with others

+

=
Cognitive 
Robotics



MOTORS
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KINEMATIC ANALYSIS
KINEMATIC CALIBRATION & DYNAMIC 
MODEL



RoBee’s Approach

Target 
Points

Current Position

Motion Planner IK-MPC

Cartesian Space 
Trajectory

Joints’ 
Trajectory

Motor

FK
Motor’s Feedback

Robee 
Environment

Camera LiDAR Sensors

Camera

*Obstacle avoidance for a robotic manipulator with linear-quadratic Model Predictive Control
Gonzalo Meza*, Kristoffer Fink Løwenstein, and Lorenzo Fagiano. August, 2024



KINEMATIC ANALYSIS



Objective: To create a soft, scalable artificial skin for robots that enables safe physical interaction with 

humans in unstructured environments.

Technology: The skin is biomimetic, using Fiber Bragg Grating (FBG) sensors integrated into a soft 

polymeric matrix.

Functionality: The FBG sensors mimic human tactile receptors, specifically Ruffini mechanoreceptors, 

which have diffuse, overlapping receptive fields.

Data Processing: A deep learning algorithm (CNN) decodes the sensor data to precisely infer the 

force and location of a contact.

Advantages: FBG technology allows multiple sensors to be integrated onto a single optical fiber, 

minimizing cabling and simplifying wiring management.

Results: The system demonstrated a median error of 35 mN for force prediction and 1.2 mm for 

contact localization.

Outlook: Integrating this technology with AI will pave the way for new collaborative behaviors, such as 

robot path reprogramming/collision avoidance or manipulation and grasping.

SENSORIZED SKIN FOR HUMANOID ROBOTS - FBG SENSORS(1)



IMPROVED ONBOARD COMPUTING POWER

Core System and Performance Enhancements

● Processor Upgrade: Migrated from an i7 to a top-tier i9 Core processor, delivering a significant boost in 

raw computing power and multi-tasking capabilities.

● Massive RAM Increase: System memory has been expanded by five times (5x), enabling seamless 

handling of massive datasets and extremely demanding applications.

● Enhanced Power Efficiency: Achieves a substantial performance increase while simultaneously reducing 

battery consumption, optimizing power for longer operational use.

GPU and AI Acceleration

● Next-Generation GPU Architecture: Features the cutting-edge NVIDIA Blackwell GPU, equipped with 

2560 cores and 96 fifth-generation Tensor Cores.

● Advanced AI Performance: Delivers over 2000 TOPS at FP4 precision, providing unprecedented 

acceleration for artificial intelligence and machine learning workloads.

● Multi-Instance GPU (MIG): Integrated MIG capability with 10 TPCs (Tensor Processing Clusters) allows the 

GPU to be partitioned into multiple, isolated instances to run diverse workloads in parallel.

Connectivity and Thermal Management

● High-Speed Data Transfer: Upgraded with advanced connectors and data acquisition technology to 

support bandwidth up to 40 GB/s, dramatically improving communication speed with all peripherals.

● Superior Thermal Dissipation: The cooling system has been redesigned with larger heatsinks for 

significantly improved heat dissipation, ensuring sustained peak performance under heavy loads.



HOW TO 
PERFORM 

TASKS

• To Match the use case
we need:

• Cycle Time ->  
Acceptable up to 3 times 
human  speed

• Robustness ->  
Changes in the scenario

• Accuracy -> Typically 
not less than 3mm



To match 
cycle time

Pre-Recorded 
Trajectories

&
Planned

cognitive based 
Trajectories



HOW TO 
PERFORM 

TASKS

• Metrics for Trajectory 
Precision and Reactivity
• Focus on precise 
navigation and response 
to 
• unexpected events

• Key Areas:
• Trajectory tracking 
precision
• Dynamic stability 
during motion
• Reactivity to external 
perturbations
• Quantitative evaluation 
framework (CYCLETIME)



INTRODUCTION AND OBJECTIVES

Challenges in Bipedal Robotics
1. Dynamic stability
•Balance maintenance during motion
•Center of Mass (CoM) management
2. Kinematic precision
•Accuracy in following predefined trajectories
•Coordinated multi-joint control
3. Adaptability
•Ability to react to external perturbations
•Adaptation to varying terrains
4. Energy efficiency
•Motion consumption optimization
•Performance vs. energy trade-offs
Evaluation Objectives
✓ Quantify precision: Measure how accurately the robot follows planned 
trajectories
✓ Assess reactivity: Determine speed and effectiveness of response to 
unexpected events



TRAJECTORY PRECISION METRICS INVOLVING NAVIGATION

1. Position Error
Euclidean distance between desired and actual position
Formula:
PE(t) = ||p_desired(t) - p_actual(t)||₂
Variants:
•RMSE (Root Mean Square Error): √(1/N ∑(PE(t)²)) 
•MAE (Mean Absolute Error): 1/N ∑|PE(t)| 
•Maximum Error: max(PE(t)) 
2. Orientation Error
Definition: Angular difference between desired and actual orientation
Formula:
OE(t) = arccos((trace(R_desired^T · R_actual) - 1) / 2)
Importance: Critical for tasks requiring precise body or end-effector orientation
3. Dynamic Time Warping (DTW)
Usage: Comparison between trajectories with temporal differences Advantages:
•Robust to speed variations 
•Evaluates overall trajectory shape 
•Independent of temporal shifts



STABILITY AND BALANCE METRICS

1. Zero Moment Point (ZMP)
Definition: Point on the ground where the total moment of reaction forces is zero
Formula:
ZMP_x = (∑m_i·(g+ẍ_i)·x_i - ∑m_i·ÿ_i·z_i) / ∑m_i·(g+z̈ _i)
Stability criterion: ZMP must remain within the support polygon
Metric: Minimum distance from ZMP to support polygon edge (stability margin)
2. Capture Point (CP)
Definition: Point where the robot must place its foot to arrest motion



REACTIVITY METRICS FOR UNEXPECTED EVENTS

1. Response Time
Definition: Interval between event detection and motor response initiation
Formula:
T_response = T_action_start - T_event_detection
Components:
•Sensing delay: ~10-30 ms 
•Processing delay: ~20-50 ms 
•Actuation delay: ~30-70 ms 

2. Recovery Time
Definition: Time needed to return to stable state after perturbation
Formula:
T_recovery = T_stable - T_perturbation
Recovered stability criteria:
•ZMP within safety margins (>10% of polygon) 
•Trunk angular velocity < 0.1 rad/s 
•CoM oscillations < 0,8 cm amplitude 

3. Perturbation Robustness
Push Recovery Metric: Maximum tolerable push force without falling
Disturb Rejection Ratio:
DRR = |F_max_tolerated| / |F_nominal|



Metric Config A Config B Config C

Position RMSE (Mm) 2.3 ± 0.4 1.8 ± 0.3 1.5 ± 0.2

Response Time (ms) 120 ± 15 95 ± 10 105 ± 12

Recovery Time (s) 1.8 ± 0.3 1.5 ± 0.2 1.2 ± 0.2

Success Rate (%) 85% 91% 99%

CoT 0.48 0.52 0.45

Max Push Tolerated (N) 80 85 95

CASE STUDY - COMPARATIVE EVALUATION

Test Scenario
Task: Navigation in environment with obstacles and random perturbations Robots tested: 
3 different control configurations Trials: 100 per configuration
 Environment: 10m x 10m with 5 static obstacles, 2 dynamic
Key Metrics Results

Results Analysis
Config C - Best overall performance:
•✓ Higher tracking precision (35% better than A) 
•✓ Faster recovery from perturbations (33% faster) 
•✓ Better energy efficiency (6% more efficient) 



© 2025 Oversonic Robotics Srl Società 

Benefit

Via Galeazzo Viganò, 7 - Carate Brianza, 

MB, Italy

oversonicrobotics.com

Chairman – CTO 

fabio.puglia@oversonicrobotics.com
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