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1. General Overview

The ability to track, navigate people and/or assets has become increasingly important in many environments. There are many real-time 

location system (RTLS) technologies available on the market, each having advantages and disadvantages. It is important to assess the 

performance parameters of all technologies and match them with the user requirements. With the appearance of the new infrared 

light based RTLS technology (IRID-RTLS) the choice is wider, the former evaluations need to be reconsidered.

2. Technology overview
RecoSense RTLS is based on the patent pending IRID-RTLS technology.  It is designed to solve identification and tracking problems 

and offers a very high accuracy for localization and identification of large number of objects.

The requirements of a real time identification and location application covers different aspects. The expected parameters are asset 

density, radio frequency emission, radio frequency immunity, accuracy, coverage, ease of operation, robustness, integration possibility 

into other equipment, power consumption especially of the tags. The most promising RTLS technologies are based on electromagnetic 

waves, using visible light, infrared, or radio frequency range. 

The most common measuring principles behind the positioning technologies are fingerprinting, distance calculation form 

time of flight, proximity detection and angel of arrival.

Fingerprinting: For location estimation the fingerprinting database is used. Constructing a fingerprint database includes a series of 

steps, such as measuring the site in advance, designing the layout of reference points, and repeating the steps to collect received 

signal strength (RSS) samples on each reference point. All this work is usually time-consuming and labor intensive.  

Distance calculation from Time of Arrival (ToA) / Time of Flight (ToF) / Time Difference of Arrival (TDoA): The principle of measuring 

times is based on measuring the absolute travel time of a signal from a transmitter to a receiver. The distance between two devices can 

be derived by the multiplication of the signal travel time by the wave speed (i.e. speed of light in vacuum). The wave velocity depends 

on properties of the propagation medium, knowledge of the penetrated material is required. The shadowing, reflection, refraction and 

absorption by the building structures and the working environment may cause further inaccuracies in location calculations. 

Cell of Origin (CoO) / Proximity Detection / Connectivity Based Positioning:  The CoO method is used to determine the position of 

a mobile device merely by its presence in a particular area or based on a physical phenomenon with limited range. The procedure 

consists in simple forwarding of the position of the anchor point where the strongest signal is received. The accuracy of CoO relates 

to the density of anchor point deployment and signal range. CoO is a simple positioning method used for applications with low 

requirements for accuracy.

Angle of Arrival (AoA) / Angulation / Triangulation:  In RF based technologies the AoA is usually based on crude sector information, 

causing inaccuracy.  In case of IRID-RTLS technology the AoA measuring equipment is the CCD or CMOS sensor of a camera. 
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3. IRID-RTLS technology with AoA positioning  and ID reading

The IRID-RTLS tags transmit infrared beams in wide angle. The asset identification codes are embedded in the beams. The tags 

periodically transmit pulsed beams towards the DFMU (digital field mapping unit) camera. The frame processing algorithm in the 

DFMU is able to decode the tag IDs and calculate the 2D position of the tags. 2D position information and time stamps are transmitted 

over Ethernet network to the central processing unit, running the Middleware application. This application is responsible for further 

processing. For 3D reconstruction at least the position data of at least 2 DFMUs is needed. The light propagation is always linear, so the 

position accuracy with IRID-RTLS technology is overcoming the other known technologies. 

4. Advantages of IRID-RTLS technology
The IRID-RTLS uses infrared light for identification of the assets and also for defining the location of the assets. There several advantages 

due to infrared communication.

High asset density allowed – In some applications, assets are placed very close to each other. Other RTLS technologies result in RF 

interferences, so such systems are unable to identify two very close tags. 

Unlimited number of assets tracked – IRID-RTLS allows you to set the length of the ID (number of bits) without limitations. It results 

in the opportunity to track practically any amount of assets.

Locating accuracy in millimeter range – Light propagates straight, therefore IRID-RTLS is accurate everywhere, in every environment.  

RF technologies are challenged by metal objects due to interference and reflection. 

Locating precision – Again, light propagates straight. An accurately calculated position is every time the same. IRID-RTLS tag position 

does not “jump” around, it provides always the same position data. 

Low cost tags – Tags use simple, low cost components. 

Radio Frequency immunity – The technology uses infrared light only. RF has no impact on the system. 

No RF emission – In some environment RF is not allowed, as it may cause problems in other electronic equipment. IRID-RTLS 

technology emits low power infrared light only with NO impact on RF sensitive equipment. 

Easy to scale-up - Just add readers to increase coverage. There is no hardware hierarchy, no limit to add readers.

Long battery life – Tag electronics needs low power. Built-in motion sensors further reduce power consumption. Tags go to “sleep” 

mode, when stopped. Batteries may last for years. 

Easy to integrate – Simple tag electronics allows easy integration into other equipment or system. (containers, trolleys, AGV, forklift, 

RFID systems, other RTLS technologies, etc.) 
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5. RTLS applications in the industry

Real-time location systems (RTLS) provide asset-tracking capabilities in multiple industries, like manufacturing, transportation, 

agriculture and healthcare.

Safety and efficiency

The full transparency of the processes is still lacking In manufacturing, as the freely moving assets are not always tracked. Location data 

of tracked assets and people can be used to increase safety and to increase process efficiency. 

Find valuable resources

TO find a replacement or add-on equipment in a factory is essential to minimize waste time in a process. The maintenance process is 

also faster if the tools are tagged, and they are found quickly. To find an equipment in hospitals can be critical in emergency situations.

Precise navigation and positioning

Precise positioning is required e.g. for automatic guided vehicles (AGV) and for various containers. Zone based processes become fully 

transparent with tracking each asset accurate and in real time.

Optimization of the processes 

To save resources, to be more efficient is always aimed in process management. 

Therefore, it is essential to collect information about the location of assets. In case we have the tracking information, we are able to 

optimize to movement of the assets, and minimize the necessary number of the required assets. 

As RTLS technology develops, a wider range of application is expected.


