




robotics, gaming, multimedia, ...



Problems & Challenges

● Development of software 
for CPSs is cumbersome!
– Optimum usage of 

underlying hardware 
parallelism & acceleration

– Performance vs energy 
consumption trade-offs

– Real-time constraints

– Safety & certification
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MDE & Formalisms in Embedded System Design

● Model-Driven Engineering (MDE)
– Fill the gap between

high-level specifications and 
actual system behavior

● MDE embraces
– Formal specification language(s)

–

–

–

–

● => Correctness-by-construction
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AMPERE Project Goal

● Fill the gap between
– MDE techniques with no/limited 

parallelism support

– Parallel-programming models 
with efficient HW offloading
(OpenMP, CUDA, ...)

– Heterogeneity in hardware

● In presence of non-functional 
requirements
– High-Performance

– Real-Time Constraints

– Energy Efficiency

– Fault Tolerance







Obstacle Detection and Avoidance System (ODAS) 
 ADAS functionalities based on data fusion coming from tram 

vehicle sensors

Predictive Cruise Control (PCC) 
 Extends Adaptive Cruise Control (ACC) functionality by calculating 

the vehicle’s future velocity curve using the data from the 
electronic horizon

 Improve fuel efficiency (in cooperation with the powertrain 
control) by configuring the driving strategy based on data 
analytics and AI

AMPERE Use-Cases









































• Enable predictable HW acceleration on FPGA system-on-chips
• Collection of technologies developed at the ReTiS Lab

Supported platforms

FRED Framework







 




