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Wireless sensor networks 
 

To date, point-to-point connections with cable-free sensors were the status quo on machine 

and plant parts which are moving or difficult to access. New wireless networks now connect 

hundreds of sensors to superordinate IT systems via access points. 

 

 
 

The range of radio technologies available 

for industrial applications is wide, with 

standards such as IEEE 802.15.4 (Zigbee), 

Wireless HART and Bluetooth all fulfilling 

different requirements. Their members 

transmit over short distances, earning 

them the name 'short range devices' (SRD). 

In contrast, the frequency range 868 MHz 

(or 915 MHz in other parts of the world) has 

become established for sensor-actor 

communication. This wireless standard 

facilitates bidirectional operation over a 

range of max. 60 m indoors and 700 m 

outdoors, displays no interference with 

DECT, WiFi, PMR or other wireless 

systems, and is easy to integrate in 

automation systems. Since it works with 

short telegrams, duty cycles are short and 

the probability of collision is 

correspondingly low. 
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Many applications demand confirmation of 

communication or the possibility to query a 

sensor status, making bidirectional 

communication crucial. For these 

applications, steute has developed its own 

wireless technology, called sWave 868/915, 

which can be powered by energy harvesting 

systems or by battery. 

 

Uni- or bidirectional 

In order to achieve favourable propagation 

performance, frequencies in the sub-GHz 

range have been selected. Their low energy 

consumption enables the wireless sensors 

to be powered by batteries with lifetimes 

spanning several years, eliminating the 

need for battery management. 

 

 
Access points 'collect' wireless  

signals at field level. 

 

 Transmission reliability with sWave 

868/915 is continually being increased – for 

example through addition to the wireless 

protocol of a 'listen before talk' function. It 

enables the switching device to check the 

occupancy of the selected frequency before 

it transmits a signal. Figuratively speaking, 

the switching device 'listens' to the 

wireless network first before 'talking' into 

it. This prevents transmission from being 

restricted by higher-performance 

transmitters transmitting at the same time, 

for example. Different sensor variations, 

such as magnetic, inductive and optical 

(light) sensors, can be used in conjunction 

with this wireless technology. Wireless 

inductive sensors are used in combination 

with a universal transmitter. Wireless 

magnetic sensors are used to detect, for 

example, the positions of machine 

components, tools or workpieces, and their 

application field also includes security-

related tasks in industrial building 

automation. Wireless inductive sensors 

monitor the position of valves in process 

engineering applications, as well as in 

energy management. And last but not least, 

wireless light sensors can be found in 

intralogistics, for example to check the 

occupancy of roller conveyors or racks with 

containers or boxes. 

 

 
The sWave.NET driver software (4) processes all 

wireless messages received via access points (3) 

from the wireless sensors (1). This software, 

installed on a gateway, takes care of communication 

with a backend, e.g. an IP network. 
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Today most wireless technologies work on 

the 2.4 GHz waveband. This waveband is not 

used by steute for communication with its 

wireless sensors, but it is used for its 

wireless switches. 

 

The 2.4 GHz technology 

The 868/915 MHz waveband is not prone to 

interference and provides medium single-

channel transmission path availability. 

Other features include a short 'wake-up 

time' of 4 ms when activated, and the 

possibility to connect many transmitters to 

one receiver. In contrast, the 2.4 GHz 

waveband is multi-channel, and the 

availability of the transmission path is 

considerably higher. This is partly achieved 

by the FHSS (Frequency Hopping Spread 

Spectrum) procedure, with eight channels 

in four frequency groups. A special 

procedure additionally guarantees a good 

coexistence with the 2.4 GHz technologies 

frequently used in parallel, such as Wi-Fi 

and IEEE 802.15.4 (ZigBee). With the 

'sWave' wireless system, the 2.4 GHz 

technology displays a four-fold 

redundancy, whereas the redundancy of 

sWave 868/915 is one-fold. A special 

'pairing' procedure facilitates interference-

free parallel operation of several 

transmitter and receiver units. However, 

the range of 2.4 GHz wireless switching 

devices, at 20 m, is considerably shorter. 

With regard to market positioning, a 

distinction therefore has to be made: the 

868/915 MHz waveband is the 'basic 

technology' for irregular sensor-actor 

communication, whereas the 2.4 GHz 

waveband is suited to more complex 

applications requiring high reliability, yet 

with a shorter range. On the 2.4 GHz 

waveband, dedicated wireless protocols 

also exist for safety-related applications, 

as well as for explosive zones. 

 

Wireless networks for sensors 

Especially in materials handling plants, a 

further trend is currently emerging: 

wireless networks in which several 

hundred electromechanical switching 

devices and/or sensors communicate 

wirelessly with superordinate IT systems 

via access points. These systems 

complement the wireless standards based 

on point-to-point connections between 

sensors and receiver units. steute has such 

a wireless system for complex systems and 

networks, called 'sWave.Net' . It is limited 

to irregular transmission of smaller data 

packets, with an extremely low power 

consumption and a range of up to 700 m 

outdoors and up to 50 m in moving 

machinery. 
 

 
Wireless sensor for E-Kanban systems: when the 

container is removed, a sensor monitoring the 

position of the rocker sends a wireless signal to the 

materials handling control system via an access 

point. 
 

 With sWave.Net, the interface between the 

customised application and the wireless 

system is created by a driver software 

which also manages the entire wireless 

system. In the current version of the  
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wireless network, this software takes care 

of communication with the superordinate IT 

infrastructure, for example a warehouse 

management system, or production 

planning and control. Since in these areas 

simple-to-install standard software 

solutions are available, there is no 

necessity for customised interfaces. The 

advantage of such wireless networks is 

their ability to exchange information and 

data across individual levels – from the 

shop floor to the management – which is 

particularly important for production 

designed in accordance with the principles 

of the Internet of Things. 

 

Wireless tilting sensor for intralogistics 

A special wireless sensor has been 

developed for E-Kanban systems. Designed 

for automated replenishment in materials 

handling systems, a position switch or 

sensor detects whether a container is 

situated on a roller conveyor inside a 

Kanban rack, and issues a corresponding 

signal to the E-Kanban system control. 

Here an oversized rocker serves as the 

actuator, and an integrated non-contact 

tilting sensor detects the position of the 

rocker. Both the angle of inclination and the 

switching hysteresis at which a signal is 

triggered can be set in the 'sWave.Net' 

software. In practice, these wireless tilting 

sensors, which are available for the 

frequencies 868, 915 and 922 MHz, are 

predominantly used for detecting the 

occupancy of roller conveyors in rack 

systems: if the second-last container is 

removed, the sensor sends a signal to the 

wireless receiver and requests 

replenishment. Alternatively, staggered 

signals can be issued – several wireless 

sensors in a row then register the removal 

of the third-last, then the second-last etc. 

container from the rack. Since such 

sensors are often used in larger numbers, 

their integration in a wireless network 

makes sense. The chance to operate 

wireless sensors in networks which cover 

the entire production will open up further 

application fields to wireless technology – 

especially in materials handling. In addition 

to E-Kanban racks, examples such as the 

monitoring of gates and ramps in dispatch 

stations for outgoing goods, or the 

occupancy detection of moving systems 

such as AGV (automated guided vehicle) 

fleets, spring to mind. 
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