
   

 

Development of an IoT Wireless Temperature Sensor 
System for an Industry 4.0 Application 

 
Background 
Internet of Things (IoT) and Industry 4.0 are the key drivers of digital innovation in the 
machine tool industry. Enabling reliable measurements to provide traceable information of 
the machining conditions are the main requirements for this technology. For future machines 
and factories the possibility to collect and save sensor data in a cloud based manner is from 
big importance. 
In a specific case, the temperature of a machine tool during operation should be monitored 
over several days. This information can be used for thermal analysis, condition monitoring 
and even thermal compensation of Tool Center Point (TCP) errors. The measurement points 
lie on fast moving parts, where it is not feasible to install any wired sensors. Therefore it is 
necessary to develop a battery powered, wireless temperature sensor, of small size, that 
sends the sensor values reliably either directly to a remote server or to a self-developed base 
station. The data has to be stored online in a database or offline when the connection to the 
internet is interrupted. 
 

 
 
Tasks 

1. Systematic evaluation of hardware (microcontroller/transceiver/SBC) 
2. Design and engineering of prototype 
3. Development of software for the microcontroller (C / C++ / Python) 
4. Extend to multiple sensors (min. 3) 
5. Embedding of system in ETH/IWF network 
6. Long-term test on machine tool and evaluation 
7. Presentation of the results in a mid and final presentation 
8. Documentation in a written report 

 
Software 
Previous knowledge is beneficial but not necessary. 
Arduino IDE, Python IDE (e.g. Spyder), Matlab 
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