
Industrial demand in support of the “Factories of the Future” (FotF) 
How to reconfigure distributed machinery and robots at run-time (plug-and-produce)?  
Easy and quickly reconfigurable machinery and robots are essential to respond to the increasing need for highly 
complex products and to react to rapid changes in market demands. Smaller lot sizes and more product variations 
require a highly flexible production capacity. New services and tools are required to support rapid run-time 
reconfiguration of distributed machinery and robots.  
Although state-of-the-art control software supports real-time control of an individual machine or robot, it lacks 
the necessary development and management support to reconfigure the distributed system as a whole, i.e. as a 
collaborating group of networked subsystems.  
Current control software for machinery and robots lacks middleware to manage distribution concerns such as 
remote application communication, access control and resource management; the LooCI middleware enables  
run-time discovery, deployment and reconfiguration of application components.  

LooCI at work 

Run-time reconfiguration of distributed machinery & robots 

Factories of the Future:  
dynamically reconfigurable robots  
that can automatically adapt  
to each other’s status.  
The LooCI software development kit was 

applied to dynamically reconfigure robots 

through a handheld device                          
deploy new obstacle
avoidance algorithm

share 
status info



More Info 
https://distrinet.cs.kuleuven.be/software/looci/  

Contact  
sam.michiels@cs.kuleuven.be 
danny.hughes@cs.kuleuven.be 

 

  @LooCI_DistriNet 

Industrial partners 

 

LooCI at work 

The LooCI software development kit  

1  D. Hughes et al. “LooCI: the Loosely-coupled Component Infrastructure”, IEEE NCA'12, pp. 236—243, August 2012. 

About iMinds-DistriNet  
iMinds-DistriNet is an international research group with extensive expertise in secure and distributed soft-
ware, including middleware. Embedded in the department of Computer Science of the KU Leuven, iMinds-
DistriNet has a headcount of over 75 researchers of which 10 professors and 20 senior researchers. Prof. 
Danny Hughes coordinates the work on on software  technology for network embedded systems. iMinds-
DistriNet is part of the recently established iMinds Security Department, a de facto “one-stop-shop for ICT 
security research”. More information on projects and publications can be found at https://
distrinet.cs.kuleuven.be.  

The LooCI software development kit (LooCI: Loosely-coupled Component Infrastructure ) offers developers 
a coherent solution for programming, deploying and configuring Networked Embedded Systems (NES). 
LooCI1 enables:  
1. programming control components for a KUKA youBot,  

2. discovering a robot’s capabilities via a mobile handheld device,  

3. deploying application compositions to multiple robots and sensor peripherals,  
4. and dynamically reconfiguring components remotely.  
 
 
Key LooCI building blocks include:  
 
 

LooCI models:  

- component model (for functionality), 

- policy model (for security or logging), 

- event model (for communication) 

LooCI execution environment (Contiki, Android, OSGi):  

distributed communication, 

run-time discovery, deployment and reconfiguration 

LooCI configuration tools:  

- Eclipse plug-in for contemporary programming of NES 

- component repository 

- management dashboard 


