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Hacking model vehicles– Realizing an autonomous model 

construction site 

Research questions 

Digitalization and automation have so far been poorly imple-

mented in the construction industry. This is primarily due to the 

fact that various construction machines have not yet been inter-

connected and to the complexity and heterogeneity of the system 

“construction site”. A multitude of construction machines from 

different manufacturers works together with people in heavily 

polluted, continuously changing environments. 

In the FutureSite project, a reference construction site will be built for the construction site of the future, on 

which various construction machines will be interconnected and digitalized. At our institute, high-quality  

1:14 model construction machines are available, with which we plan to execute typical work steps of a construc-

tion automatically. 

Possible research questions of this work are: How can one control the model vehicles without using the remote 

control manually? How can model vehicles be hacked in order to be controlled automatically from a PC?  

How can several machines be controlled in parallel and how can scenarios be mapped? 

Scientific methodology 

The remote control of the model vehicles is dismantled and their control signals are intercepted and readjusted 

in experiments. Soldering and wiring with a Raspberry Pi opens up the possibility of automatically controlling 

the model vehicles. Control commands are combined into motion sequences, e.g. "Fill excavator shovel with 

sand" or "Dump load". In addition, entire processes are modularly assembled and carried out with the machines: 

Transporting sand from A to B by means of a dump truck that is loaded and unloaded. There are no limits to the 

complexity of these scenarios. 

Goal and expected results 

The aim of the work is the planning and prototypical implementation of an automated construction site with 
model vehicles. This first includes the digitization of the model machines in order to control them with a program 
on a Raspberry Pi. Based on this, typical processes are mapped in which several construction machines work 
cooperatively in order to fulfill a task. 
 
The results of this work explain on the one hand how model vehicles can be controlled from a computer and 
how individual control commands can be combined to work steps. On the other hand, it shows how several 
construction machines work cooperatively in complex scenarios.   
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