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Description:

In October 2021, London-based Smith+Nephew, a $5B multinational medical equipment and 
technology supplier, opened a new 65,000-square-foot robotics research and development 
center in Pittsburgh, PA’s Robotics Row. Work at the facility will focus on the development and 
testing of surgical robotics platforms used for hip and knee replacements. The new center will 
host approximately 200 employees in a wide range of research and technical roles, including 
electrical engineers, mechanical engineers, so� ware engineers, and cybersecurity experts.

With the opening of the new robotics research 
center, Smith+Nephew is expanding its 
presence in Pittsburgh. In 2016, the company 
acquired Carnegie Mellon University spinoff 
and Pittsburgh-based Blue Belt Technologies, 
the developer of the Navio surgical system for 
knee replacement, for $275 million. According 
to Smith+Nephew, the number of local 
Smith+Nephew employees has more than 
tripled since the acquisition (over 180 local 
full-time workers).
 The Blue Belt subsidiary alone made 
Pittsburgh the obvious choice for the location 
of the new research center. But that was not 
the only decision criteria. Smith+Nephew 
officials have indicated that three cities were 

in the running for the new facility.
 Pittsburgh has a well-deserved reputation 
as an international robotics cluster. It is home 
to world-class robotics research universities 
– Carnegie Mellon University and University 
of Pittsburgh - and many commercial 
robotics companies. The reinvigorated and 
dynamic Pittsburgh Robotics Network is 
one of the world’s leading robotics clusters. 
Smith+Nephew’s new robotics research 
center further solidifies the Pittsburgh area’s 
international robotics standing, but more 
importantly will bolster surgical robotics R&D 
and speed commercialization efforts. RR
– Dan Kara
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Smith+Nephew’s Turns to Pittsburgh for 
Surgical Robotics R&D Center
 Organization Name:  Smith+Nephew
 Country:  USA

Website:  www.smith-nephew.com 
Year Founded:  2016

 Number of Employees:  10,000+
Innovation Class:  Business and Management

Innovation Subclass:  Market Engagement

BUSINESS AND MANAGEMENT
— Market Engagement

Analysis:
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Description:

Swiss-Mile, a spin-off  of ETH Zurich’s Robotic Systems Lab, is commercializing robots that have 
both legs and wheels to perform a variety of tasks, including mapping, inspection, disaster relief, 
and logistics in urban environments. The robot is based on ETH’s ANYmal quadruped and can 
travel at speeds up to 13.87 MPH (22.32 kilometers per hour) with a payload capacity up to 110 lb 
(50 kg).

The hybrid robot uses a combination of GPS, LiDAR, and cameras to autonomously navigate city 
streets and avoid obstacles. According to Swiss-Mile, the robots have a two-hour runtime per 
battery charge.

Swiss-Mile is extending the capabilities 
of mobile robots by deploying a hybrid 
mobility platform that can overcome 
challenging obstacles like stairs and enable 
seamless navigation in indoor and outdoor 
environments. Being able to use both wheels 
and legs helps robots efficiently adapt to 
different situations, trading the ability to 
traverse rough terrain for speed, and likely 
outperforming wheeled mobile delivery 
robots or quadrupeds. 

 This is not the first time we have seen 
a robot with both legs and wheels, but it 
could be one of the first hybrid systems to be 
commercialized. Boston Dynamics’ Handle 
robot initially had both, but that system 
evolved into Stretch, which uses only wheels. 
Marc Raibert, founder of Boston Dynamics, 
has said a wheel-leg hybrid robotics system 
could go anywhere in the world as it offers 
“the best of both worlds.” RR – Steve Crowe

Swiss-Mile’s Hybrid Mobility Benefi ts 
Quadruped Robots

 Organization Name:  Swiss Mile
 Country:  Switzerland

Website:  www.swiss-mile.com
Year Founded:  2021

 Number of Employees:  1-10
Innovation Class:  Technology, Services & Research

Innovation Subclass:  Primary or Applied Research

TECHNOLOGY, SERVICES & RESEARCH
— Primary or Applied Research

Analysis:
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Description:

The Tangram Vision Platform (TVP) is a suite of tools to streamline adding and maintaining 
sensors for robots and autonomous vehicles.  TVP includes a number of sub-modules to manage 
many of the most complicated yet essential perception tasks.

TVCal, Tangram Vision’s fl agship calibration suite, is designed to simultaneously calibrate any 
number of sensors of the most commonly used modalities. TVMux, Tangram Vision’s sensor 
multiplexer module, makes sensors stream immediately when plugged in, listens for failures to 
attempt automatic restarts, and maintains total system stability should a sensor stop working. 
And Hub is a perception-specifi c database that makes sensors and sensor data savable, 
organizable and searchable.

The TVP makes it simpler to develop 
perception-powered robots, while also 
letting those platforms operate more reliably 
when faced with real-world challenges. 
Robots and AVs rely on perception sensors 
to let them understand and interact with 
the world around them. Yet the sensors that 
are meant to enable these autonomous 
platforms frequently hold them back. This 
is largely due to a reliance on open-source 
perception tools from robotics’ hobbyist past 

and a lack of interoperability between sensor 
manufacturers and sensor types. 
 This house-of-cards approach results 
in perception performance that becomes 
particularly stressed when a platform starts 
to scale. The Tangram Vision Platform 
replaces this with an enterprise-grade 
system to bring scalability and reliability to 
the perception systems that are becoming 
ubiquitous as more robots and AVs are 
deployed worldwide.  RR – Steve Crowe
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Tangram Vision Simplifi es Perception-
powered Robotics Development

 Organization Name:  Tangram Vision
 Country:  USA

Website:  www.tangramvision.com
Year Founded:  2020

 Number of Employees:  1-10
Innovation Class:  Technology, Services & Research

Innovation Subclass:  Product Introduction

TECHNOLOGY, SERVICES & RESEARCH
— Product Introduction

Analysis:
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Description:

TerraClear’s rock picker, which attaches to skid steers and compact loaders, can collect up to 
400 rocks per hour, picking rocks weighing up to 300 pounds without any manual labor. 

First, the system uses a drone to map a fi eld and determine the size and location of every rock 
that needs to be picked. That information is mapped and the most e�  cient path for picking up 
the rocks is plotted. The picker follows the path on the map and with the push of a button picks 
up each rock.

TerraClear is working to integrate artifi cial intelligence and computer vision with tractor guidance 
systems to fully automate the entire rock picking process.

Robots are ideal for tasks that are dull, dirty, 
and dangerous. Thus, rock picking is a perfect 
application for robotics. These large, heavy 
rocks not only break the backs of those 
picking them up, but they can also damage 
expensive precision farming machinery that 
is in common use by farmers for planting, 
irrigating and harvesting.
 TerraClear founder Brent Frei grew 
up on a farm in Idaho, meaning he has 

firsthand knowledge of the problem to guide 
development of the product.  There are 400-
plus million arable acres worldwide that 
have been waiting for a cost-effective and 
productive solution to removing rocks. The 
system TerraClear is developing has a vast 
opportunity and can reduce the labor and 
time needed to prep fields for planting. RR
– Steve Crowe

TerraClear Creating ‘Roomba’ of 
Rock Picking

 Organization Name:  TerraClear
 Country:  USA

Website:  www.terraclear.com
Year Founded:  2017

 Number of Employees:  11-50
Innovation Class:  Technology, Services & Research

Innovation Subclass:  Product Introduction

TECHNOLOGY, SERVICES & RESEARCH
— Product Introduction

Analysis:
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Description:

In October 2021, Munich, Germany-based Toposens GmbH released the ECHO ONE DK, a low 
power, ultrasonic echolocation sensor and development kit for 3D collision avoidance. The ECHO 
ONE DK, which features a IP67 protection rating, provides for 3D object detection in an ultra-
short operating range � om 20cm up to 3m. It off ers a wide fi eld-of-view of up to 180° in ultra-
short range and up to 110° at 3m. The ECHO ONE DK also ships with the Toposens Sensor Library 
(C++), ROS Implementation Package, and cross-platform Toposens 3D Visualizer.

Ultrasonic sensors, which use pulsed, high-
frequency sound waves and time-of-flight 
measurements to determine distances to 
objects, have the advantage over other 
sensing systems in that they can detect 
objects regardless of the makeup of their 
surfaces and in challenging conditions 
(weather, reflections etc.). As such, 
conventional 1D ultrasonic sensors possess 
many qualities that make them suitable for 
close-range object detection and avoidance. 
However, 1D ultrasonic sensors have a limited 
field of view and cannot detect objects in 3D 
space.

 Toposens’ ECHO ONE DK solution offers 
the advantages of traditional 1D ultrasonic 
sensors (robustness, reliability, light tolerance 
etc.), but provides for greater sensing 
coverage, supplying rich and reliable data for 
3D perception. This makes the ECHO ONE DK 
extremely well-suited as a sensing solution 
for autonomous mobile robots (AMRs), 
automated guided vehicles (AGVs) and other 
types of robotic systems where perception in 
3D space is necessary for safe and efficient 
operation. RR – Dan Kara
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Toposens Launches ECHO ONE DK 
Ultrasonic Echolocation Sensor for Object 
Detection in 3D Space
 Organization Name:  Toposens
 Country:  Germany

Website:  www.toposens.com 
Year Founded:  2015

 Number of Employees:  11-50
Innovation Class:  Technology, Services & Research

Innovation Subclass:  Product Introduction

TECHNOLOGY, SERVICES & RESEARCH
— Product Introduction

Analysis:
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In 2019, the Common Ground Alliance DIRT 
Report estimated that the annual societal 
costs of damages to buried utilities in the U.S. 
is approximately $30 billion.
 RUSS is a semi-autonomous system that 
assists utility crews in locating and surveying 
underground infrastructure and by creating 
accurate maps of buried pipelines and cables.
 The robot employs a dual antenna 
Ground Penetrating Radar (GPR) with multiple 
degrees-of-freedom to adjust antenna 
polarization angles and initiate multiple 
scanning modes. 

This allows for improved performance 
compared to conventional manual scanning 
that employs a human operator pushing a 
single antenna mounted in a cart.
 Precise positioning of the dual antenna 
system is performed autonomously to provide 
finer resolution scans than a manual scan.
 The base unit navigates along a 
predetermined path and avoids collisions 
leveraging several sensors that include Global 
Navigation Satellite System (GNSS) receiver, 
ultrasonic and LiDAR. RR
– Mike Oitzman

ULC Technologies Automates Underground 
Infrastructure Mapping

 Organization Name:  ULC Technologies
 Country:  USA

Website:  ulctechnologies.com 
Year Founded:  2001

 Number of Employees:  101-500
Innovation Class:  Application & Market Innovation

Innovation Subclass:  Utilities

APPLICATION & MARKET INNOVATION
— Utilities

Analysis:
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Description:

The most common cause of underground infrastructure damage is not knowing where 
the infrastructure is located. The increased use of plastic pipes also reduces the reliability 
of existing underground scanning devices. The Robotic Underground Survey System 
(RUSS) employs the latest Ground Penetrating Radar (GPR) sensors to autonomously map 
underground infrastructure before the start of a digging operation.
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Description:

In August 2021, Verizon’s New Business Incubation group announced the formation of a new 
business unit – Robotics Business Technology (RBT). According to Verizon o�  cials, the new 
group combines Verizon’s Skyward, a drone management subsidiary, and incubed IT, a developer 
of so� ware for autonomous mobile robots, which is also owned by Verizon. An additional 
engineering team focused on robot control using 5G Ultra-Wideband rounded out the group.

It is important that the RBT is focused on 
5G communication and edge computing, 
specifically the development of software for 
unmanned aerial vehicles (drones) and mobile 
robots. Compared with earlier generations 
of mobile network technology, 5G provides 
for greater levels of raw speed and security, 
as well as lower latency and higher capacity. 
As such, 5G (coupled with edge computing) 
provides for capabilities that were largely 
impossible prior to the advent of 5G such as 
mixed vehicle communications between fleets 
of drones or mobile robots, and offloading 
compute to cloud-based services.

 The real significance of the RBT unit’s 
formation, however, is not just the group’s 
intentions and objectives, but the ability to 
deliver on those aims and meet its goals. 
Other companies can launch dedicated 
robotics- or 5G-focused business units 
(or both), but Verizon is not just another 
company. Verizon is a multinational with 
massive resources at its disposable, and 
equally massive 5G and edge computing 
expertise, that combined can contribute 
significantly in ways that will drive the global 
robotics sector forward.  RR  – Dan Kara
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Verizon Forms Robotics Business 
Technology Business Unit

 Organization Name:  Verizon
 Country:  USA

Website:  www.verizon.com 
Year Founded:  2000

 Number of Employees:  500+
Innovation Class:  Technology, Services & Research

Innovation Subclass:  Services Introduction

Technology, Services & Research
— Services Introduction

Analysis:
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Description:

Virginia Tech’s newly FAA-approved testing methods open the doors for many companies to get 
their drones in the sky. The university’s testing methods take into consideration drones that are 
designed with intentional structural weaknesses.

The FAA’s criteria for drone fl ight over people is based on the amount of kinetic energy it 
transfers upon impact. It doesn’t take into account drones designed to crack or break upon 
impact, which lessens the amount of energy transferred. 

Safety regulations are one of the biggest 
hurdles the drone industry is facing. In 
December 2020, the FAA updated its rules for 
drone flight, allowing drones that met certain 
conditions to fly over people. Under the new 
ruling, a drone’s speed and weight, as well 
as if it has exposed propellers, are the main 
deciding factors in whether the drone can fly 
over people. 

 Virginia Tech’s methods take into 
consideration how drones actually act in the 
real world by adjusting for drones that are 
designed to break on impact. With Virginia 
Tech’s testing, more drones can be designed 
to meet the FAA’s standards. This makes 
them able to fly in more places and brings us 
a step closer to wider drone adoption in the 
U.S. RR  – Brianna Wessling

Virginia Tech’s FAA Approved Methods 
Open Doors for Drone Companies

 Organization Name:  Virginia Tech
 Country:  USA

Website:  https://vt.edu/ 
Year Founded:  1872

 Number of Employees:  13,000
Innovation Class:  Technology, Services & Research

Innovation Subclass:  Primary or Applied Research

TECHNOLOGY, SERVICES & RESEARCH
— Primary or Applied Research

Analysis:
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Description:

Vissavi.tech’s Viveka 3D stereovision solution is a ROS-based, modular, cloud-connected 
platform for image capture, processing and analysis. Initially developed for through-hole 
assembly of electronic components on PCB boards, the Viveka 3D system delivers high levels of 
measurement accuracy (<0.03 mm), and can acquire images, process them, and then transfer the 
data to robotics systems in less than 300 milliseconds.

Central to the Viveka 3D system is the THT Check Component module for detecting the position 
of electrical component leads, the fi rst vision module designed for Vissavi.tech engineers. The 
company has indicated that additional vision-based measurement modules for electronics 
manufacturing operations such as PCB hole detection, component edge detection, and shape 
detection, are under development.

The Viveka 3D system was developed 
following a survey of existing commercial 
solutions were evaluated for a complex 
electronics component assembly process at 
a customer site (inserting components into a 
PCB board). All were found to be lacking. As 
a result, Vissavi.tech decided to develop their 
own solution for component insertion.
 Prior to the development of the Viveka3D 
solution, the cycle time for robots inserting 
components into PCBs was greater than 
that of manual methods, and even then the 
accuracy was suboptimal. Not so after the 

Viveka 3D system was implemented.
 Using images from two cameras, Vissavi.
tech’s software builds a spatial model of 
the leads of electronic components in which 
deviations in their position can be tracked 
with great exactness. Robots utilize this 
detailed information to insert electronic 
components into PCBs quickly and with a high 
level of accuracy (yield of 99.8%). For Vissavi.
tech engineers, the Viveka 3D stereovision 
solution attests to the truth of the old adage 
“necessity is the mother of invention” - and 
opportunity. RR – Dan Kara
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Viveka 3D Stereovision Solution Born of 
Necessity

 Organization Name:  Vissavi.tech
 Country:  Poland

Website:  https://vissavi.tech/ 
Year Founded:  1986

 Number of Employees:  500+
Innovation Class:  Technology, Services & Research

Innovation Subclass:  Product Introduction

TECHNOLOGY, SERVICES & RESEARCH
— Product Introduction

Analysis:
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Description:

In October 2021, XACT Robotics introduced ACE Xtend, a remote control add-on solution that 
allows the company’s XACT ACE Robotic System for image-guided percutaneous procedures 
(ex. biopsies, ablations and site-specifi c drug delivery) to be operated � om a control room at a 
distance. 

XACT Robotics’s XACT ACE Robotic System has 
proven to be highly effective for robotically 
assisted percutaneous procedures. The system 
allows for CT-guided, hands free, robotic 
insertion and instrument steering, dexterously 
and exactingly positioning instruments within 
the body. According to XACT Robotics, the ACE 
system is the only product that can steer an 
instrument through a non-linear trajectory.
 The advanced capabilities of the XACT 
Robotics’s solution underscores why the 
use of robotics assisted surgical systems 
continues to increase steadily in number 
and the types of procedures they support. 
In addition, investment funding for surgical 

robotics firms remains high and shows no 
signs of abatement. As expected, new systems 
and supporting technologies come to market 
with regularity.
 XACT Robotics’s ACE Xtend solution is 
such a type of supporting technology. ACE 
Xtend protects surgeons and others from 
harmful exposure to radiation and pathogens 
during procedures, while reducing physical 
strain on the system’s operator. That is a good 
thing, which will also generate additional 
opportunities for using XACT’s ACE Robotic 
System, as well as remove one more adoption 
barrier for robotics assisted surgical solutions 
overall. RR – Dan Kara

XACT Robotics’s ACE Xtend Protects 
Surgeons and Others
 Organization Name:  XACT Robotics
 Country:  USA

Website:  https://xactrobotics.com 
Year Founded:  2013

 Number of Employees:  51-100
Innovation Class:  Technology, Services & Research

Innovation Subclass:  Product Introduction

TECHNOLOGY, SERVICES & RESEARCH
— Product Introduction

Analysis:
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