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Overview of the main realized works in R&D 
 
An overview of publications is in Scopus / WoS. 
We show partial overview of completely original equipment developed by us, not the 
purchased equipment. SW, GUI, methods of preprocessing, processing and quantitative data 
evaluation methods have been also created for these devices and application. 
 

Systems for measuring physiological data 
We have developed several types of systems that enable monitoring of patients and healthy 
persons. We were motivated for the development due to specific requirements such as the 
possibility of synchronization of data from other systems, SW modification, etc. Systems are 
used for measuring ECG, temperature, acceleration, etc. 
 

    



 
 

We have developer GUI for data processing and presentation. SW provides processing and 
evaluation of the data in time domain and frequency domain, and uses linear and nonlinear 
methods for data analysis. 
The system also enables monitoring of several subjects simultaneously. System is used e.g. for 
monitoring a group of soldiers during training: 
 

 



 
 

For further analysis, physiological data are usually categorized according to different 
measurement stages. We can customize the systems, GUI and methods of data evaluation in 
any way for specific measurements. 
 

 
 

 
 

Our monitoring systems are also tested to monitor, for example, the stresses of air defense 
employees during long-hour shifts. 
 

Camera MoCap systems 
We have developed several types of camera systems that enable monitoring of patients and 
healthy persons. We were motivated for the development due to specific requirements such 
as the possibility of synchronization of data from other systems such as force platforms, seat 
sensors, etc. The aim was also to develop affordable systems for smaller clinics, such as 



neurological clinics specializing in vestibular apparatus, where the aim was to develop an 
accurate and inexpensive system for measuring head and shoulder movement. 
 

   
 

SW provides processing and evaluation of the movement data in time domain and frequency 
domain, and uses linear and nonlinear methods for data analysis. The systems are used in 
clinical practice, such as the Faculty Hospital at Charles University in Prague. 
 

    
 

 
 



 
 

We have developer several different GUI for data processing and presentation. GUI provides 
processing and evaluation of the data simultaneously measured using both camera systems 
and balance platform, atc. Data from our MoCap systems can be further processed using 
other SW such as OpenPose, etc., including other commercial SW. 
 

Inertial MoCap systems 
We have developed several types of inertial MoCap systems that enable monitoring of 
movements of patients and healthy persons. We were motivated for the development due to 
specific requirements such as the possibility of synchronization of data from other systems 
such as force platforms, force sensors, car and flight simulators etc. Another motivation was 
to develop systems to monitor the movement of specific body segments, which other 
commercial systems do not allow or are very expensive. For example, we can precisely 
measure the movement of vestibular apparatus outside laboratories during sport activities. 
We have also developed hybrid systems that combine the benefits of both inertial and camera 
systems, again because of the specific requirements of clinical practice.  
 

   
 

As in case of camera systems, we developed SW which provides processing and evaluation of 
the movement data in time domain and frequency domain, and uses linear and nonlinear 
methods for data analysis. The systems are used in clinical practice, such as the Faculty 
Hospital at Charles University in Prague. The proposed systems also allow simultaneous data 
recording with data recording from the eye tracking system. For this purpose, we have also 
developed eye movement evaluation software along with data recorded by other MoCap 
systems developed by us. 



   
 

We design and develop systems not only in cooperation with clinics on a theoretical basis, but 
also with commercial partners. 
 

Dynamometers 
We have developed several dynamometers that enable monitoring of patients and healthy 
persons. We were motivated for the development due to specific requirements such as the 
possibility of synchronization of data from other systems. We usually use strain gauges or 
small load cells. We use the strain gauges for sensing forces and torques in various 
combinations and with other systems. For example, we can measure force with acceleration 
from inertial sensors, force moment with angle of rotation obtained by incremental encoders, 
etc. The developed passive and / or electromotor-driven dynamometers allow us to measure, 
for example, spasticity and evaluate the joint stiffness, etc. 
 

    
 

SW provides processing and evaluation of the data in time domain, and uses linear and 
nonlinear methods for data analysis.  



 
 

We also implement our sensors and designed modifications into existing systems, so that we 
extend the possibilities of already existing e.g. medical or sports tools. These include the use 
of strain gauges for contactless monitoring of patients on bed and measure movement 
intensity, position, heart rate and respiration rate. The design also works as a mechanical 
amplifier for monitoring very small movements of patients on bed. 
 

   

 
 

We have also implemented strain gauges in cooperation with a commercial partner, for 
example, in ski poles to monitor the activity and performance of athletes and soldiers. As in 
case of other systems, we developed SW which provides processing and evaluation of the 
movement data in time domain and frequency domain, and uses linear and nonlinear 
methods for data analysis.  



 
 

We also use strain gauges to measure material properties. For example, we have developed 
and built electromotor-driven system for measuring material stress and strain for testing small 
biocompatible materials. The reason for the realization of the system was the need for 
specific measurement conditions and measured data, which the affordable systems do not 
provide. 
 

Force platforms 

A specific type of dynamometers are stabilometric platforms for measuring and evaluating 
reaction forces under the feet. We have developed several types of system that enable 
monitoring of postural stability. We were motivated for the development due to specific 
requirements such as the possibility of synchronization of data from other our systems. 
 

   
 

SW provides processing and evaluation of the movement data in time domain and frequency 
domain, and uses linear and nonlinear methods for data analysis. The systems are used in 
clinical practice, such as the Faculty Hospital at Charles University in Prague. 
 
 



Multisensor systems for monitoring biomedical and simulator data 

For measuring the physiological and movement data during specific activities of subjects, we 
usually use our designed connection of several types of systems and sensors, i.e. different 
types of MoCap systems (IR, visible-light and depth-sensing cameras, etc.) and 
dynamometers. The proposed methods and systems make it possible to monitor physiological 
and movement data in parallel with data from other systems, such as flight and car 
simulators, which we build and optimize for monitoring subjects. The aim is, for example, to 
improve the training of healthy subjects (pilots, drivers, etc.) or to improve patient 
rehabilitation (to return to driving after a disease). 
 

  
 

Split-belt treadmill 
We have developed split-belt treadmill to study postural stability during walking, e.g. by 
stumbling simulations. We were motivated for the development due to specific requirements 
such as the possibility of synchronization of data from other our systems and specific 
measurement condition requirements. 
 

   
 
 
 
 
 



Lower limb exoskeleton 
We have developed and testing motor driven exoskeleton of lower extremities. The intention 
is to develop a smart orthosis for rehabilitation. A smart rehabilitation brace that would 
provide data for physiotherapists and would be affordable to patients at home does not exist 
on the market. 
 

   
 

Smart brace with cooling system 

Within the framework of the development of construction of a smart orthosis for 
rehabilitation, we have developed a system of electronic cooling of segments, i.e. the skin. 
The orthosis provides controlled cooling by Peltier modules. The user can select the 
temperature to which the segment surface is to be cooled and at the same time the 
temperature is recorded for further evaluation. Feedback control is used for temperature 
control. The system is powered by batteries or mains. 
 

   



 
 

Controlled model of upper limb exoprosthesis 
We have developed and testing motor driven model of exoprothesis of upper extremity. The 
intention is to develop a smart myoelectric upper limb exoprothesis with complex sensor 
system.  The sensor system enables impact detection, instantaneous position correction, 
monitoring of the environment and objects and their temperature around the prosthesis. SW 
processes data from EMG electrodes and sensor system and determines safe movement of 
the prosthesis. 
 

     
 

Artificial intelligence methods (FL and NN) are used for processing 3-D maps of objects around 
the arm and predicting dangerous states and movements. 
 

Mobile wheeled robot 
We have developed and tested, with a commercial partner, a wheeled robot with better 
abilities to move through complex terrain. The idea is to develop an assistive robot with a 
comprehensive sensor system for disabled people and soldiers. 
 

   



 

Tool for evaluation of surface properties of endoprostheses 

We designed and created SW for evaluation of scratch tests and hardness tests. The basis for 
evaluation are ISO standards and microscope surface images. Compared to the methods 
provided by test systems, our SW allows, with a properly designed GUI, to evaluate test 
images unambiguously and on the basis of internationally agreed standards. At the same time, 
the SW statistically evaluates the measured data and provides a test report. 
 

   
 

 
 

 
 
 
 



Platforms for measuring movement reactions of animals 

We have designed and build several types of mobile platforms for monitoring the movement 
of animals based on the specific requirements of partners.  

   
 

Based on the requirements of drug neural system research, we have developed a movable 
electronically controlled dynamic platform equipped with cameras recording and evaluating 3-
D movement of animals. SW provides processing and evaluation of the movement data in 
time domain and frequency domain, and uses linear and nonlinear methods for data analysis. 
The system is used for research of the Academy of Sciences of the Czech Republic. 
 

 
We also developed rotating electronically controlled platform equipped with cameras 
recording and evaluating movement of animals. The platform allows to evaluate the 



movement reactions in response to visual stimuli. SW provides processing and evaluation of 
the movement data in time domain and frequency domain.  The system is used for research at 
Charles University in Prague. 
 

Tool for evaluation of movement and physiological data of animals 

We designed and created SW for evaluation of data from different physiological data 
monitoring systems and MoCap systems intended for animal monitoring.   

     
 

Based on the requirements we have developed and implemented methods for evaluation of 
recordings from stationary and wearable camera systems. The systems are designed for long-
term and short-term monitoring of animal activities. Such SWs are not commercially available. 
 

 
 
We have developer GUI for data processing and presentation. SW provides processing and 
evaluation of the data in time domain and frequency domain, and uses linear and nonlinear 
methods for data analysis. 



 
Designed and created SW can also collectively evaluate not only camera data, but also 
accelerometers, GPS, etc. Thus, multiple types of data from multiple systems are recorded 
together and simultaneously, and these are evaluated together in one SW. This provides a 
whole new opportunity for research into the study of animal life and activities. 
 

Feed dispenser for research on nervous system function of animals 
We have designed and build feed dispenser for research on reactions and nervous system 
function of animals based on the specific requirements of partners.  

  
 
Based on the requirements of neural system research, we have developed a dog feed 
dispenser. Feed dispenser is electronically controlled and allows to control the amount of 
rewards at different time intervals and with respect to the activity of the animal. The system is 
used for research of Czech University of Life Sciences. 
 


