
 

Technology Offer
 

Inspection and service motion robot for special
applications on the vertically oriented walls

Summary

A Czech university has developed a robot intended for façade washing and cleaning and for
performing inspection tasks like supervision of the state of the façade at points where glass is fixed
to the surface, checking for potential surface disruptions of pressure vessels made of rust resistant
steel. Researchers are looking for partners interested in further development of technology based on
a technical cooperation agreement and for companies interested in production under a license
agreement.
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Details

Description 
Construction of high-rise buildings with façades made of protective flat glass fixed to supporting
grids is a contemporary trend in modern architecture. There has been a long-term increase in
the demand for devices and new technologies enabling users to deal effectively with problems
concerning cleaning, inspection, installation and other service applications. Inspection of the
potential surface disruptions of large pressure vessels is just one of many examples.

A number of service robots with different movement characteristics as well as various abilities to
deal with surface height differences have been developed recently. The design of their holding
system is the main difficulty. This system must be able to resist adverse operational conditions.
There are two substantial problems: the effect of gravity caused by the vertical position of the
device on the wall and the variable nature of the friction ratio of the surface which the device is
operating on. Supporting elements mounted on glass façades, interspaces between individual
glass façade parts and the state of the particular façade surface given by damp and varying
degrees of dirt also have adverse effects. The system must also be endowed with sufficient load
capacity for the technology or inspection superstructure.

That is why the Czech university has developed a robot intended for façade washing and
cleaning and for performing inspection tasks like supervision of the state of the façade at points
where glass is fixed to the surface, checking for potential surface disruptions of pressure
vessels made of rust resistant steel.
The service robot consists of a compact duralumin frame connected to its rotary undercarriage
by a rotating servo-drive. These elements constitute the body of the robot. The rotary
undercarriage is mounted with articulated active suckers. It is possible to set the distribution of
the suckers according to the character of the particular surface geometry, e.g. a façade system.
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The frame of the service robot is connected to four legs by means of versatile latches. The legs
are also equipped with suckers and an individual electric rotatory servo-drive.

The robot is equipped with a number of intelligent sensors used to identify its current position in
space. Drive control is conducted by an advanced control system based on a compact industrial
computer platform to which input and output modules, a module for temperature measurement
and a unit for wireless communication are added. The device falls into the category of
semiautomatic systems with partial autonomy. It is intended to be used with other technologies
such as low-weight cleaning devices for dry cleaning, cleaning with a minimum cleaning liquid
consumption and applications for inspection devices.

Operating pressure: 6 bar
Consumption of compressed air: 600 l/min
Supply: 30 V DC / 25 A
Dimensions: 1120 x 1120 x 300 mm
Weight of the mobile platform itself: 48 kg
Useful load (according to the type of superstructure): 15 - 20 kg
Working width of subsequent technology: 800 - 1200 mm
Working speed: 0.8 – 1.2 m / min
Cleaning surface output: 60 - 80 m2 / h
Inspected surface output: 30 - 90 m2 / h

Potential users of the service robot:
- Designers: A perspective system for glass-façade cleaning
- Cooperation on the development of “system superstructures” to make buildings suitable for
robotic cleaning
- Pressure vessels manufacturers: the system is ready for the surface integrity inspection of
such products
- Producers of cleaning devices who wishing to cooperate on installing cleaning modules into
the superstructure of the service robot
- Producers of inspection machines who require a mobile platform for moving inspection
machines on vertical façades

Researchers are looking for partners interested in further development of technology based on
a technical cooperation agreement and for companies interested in production under a license
agreement. 

Advantages and Innovations 
- The service robot is able to deal with movement on smooth or structured surfaces in a unique
way while offering high stability of the path
- The service robot can be easily adaptable to various tasks (cleaning, inspection, etc.)
- The robot is able to rotate without any difficulties and is able to surmount surface
discontinuities and assembly holes
- The robot is able to move very safely on vertical as well as negative-angled surfaces and has
a high effective - load capacity in comparison with other solutions offered on the market
- In comparison with direct competitors, the robot is resistant to adverse operational conditions
(wind, rain, snow …)
- The robot is able to supervise the state of the façade at points where glass is fixed to the
surface

Stage of Development 
Available for demonstration 

Comments Regarding Stage of Development 
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Two types of superstructures are being developed for the robot.

One is intended for camera assisted inspection tasks and the other is a technological
superstructure for cleaning building façades made of glass. The low-weight cleaning
superstructure for dry cleaning and the technology for minimum cleaning liquid consumption are
both being developed with the intention of ensuring maximum cleaning output and minimum
energy consumption. Inspection is ensured by two HD cameras which enable the monitoring of
the state of the observed surface. 

IPR Status 
Patents granted,Exclusive Rights 

Comment Regarding IPR status 
Patent granted in the Czech Republic.  

Profile Origin 
National R&D programme

Keywords

Technology 

001001001 Automation, Robotics Control Systems 
003001001 Cleaning Technology 
009001008 Other Non Destructive Testing 
009001009 Sensor Technology related to measurements 

Market 
008002004 Robotics
009007008 Manufacture of construction materials, components and systems

NACE 

C.28.9.9 Manufacture of other special-purpose machinery n.e.c. 
M.71.2.0 Technical testing and analysis 
N.81.2.1 General cleaning of buildings 
N.81.2.9 Other cleaning activities 

 
 
 
 
 
 

Client

Type and Size of Organisation Behind the Profile

University
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Year Established 
1953

Languages Spoken 
English
Czech

 
 

Partner Sought

Type and Role of Partner Sought
The University would like to cooperate with a manufacturer of service robot from machining or
robotic industry who would like to manufacture such devices based on licensing agreement.

Additionally, the University is also looking for partners interested in further development based
on a technical cooperation agreement for the following types of cooperation:
- cooperation on the research and development of purpose-made superstructures
- cooperation on the development of “system superstructures” to make buildings suitable for
robotic cleaning
- cooperation on installing cleaning modules into the superstructure of the service robot
- cooperation on implementing other inspection systems

Type and Size of Partner Sought
SME 11-50,R&D Institution,>500 MNE,251-500,SME 51-250,>500

Type of Partnership Considered
License agreement
Technical cooperation agreement
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