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                                Our goal is to create constructive design trajectories for electronic systems that lead to high-quality, cost-effective systems with predictable properties (functionality, timing, reliability, power dissipation, cost).
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                Designing better ways to design better electronics
            

            





        

        
            
                Electronic systems are everywhere. They closely interact with the physical systems they are embedded in, with human users, and with other systems connected in networks. Electronic systems are how we are going to create a smart society – if we can solve the societal challenges of reliability, miniaturization and reduction of power dissipation. The Electronic Systems (ES) research group aims to provide a scientific basis for design trajectories for electronic systems, from function to realization, and to do so in collaboration with industry.

                
                        
                            Read more
                        
                    
            

        

        
            
                
                    The type of systems we are developing trajectories for include circuits, processors, systems-on-chip (SoC), embedded systems, cyber-physical systems (CPS) and networked systems.

The ES research program targets the design of next generations of electronic systems. It is organized in three subprograms that look at the challenges from the perspectives of engineering, systems and circuits. Together, this allows an integral approach.

The model-driven engineering subprogram tackles the design challenges for emerging electronic systems. The smart electronic systems subprogram targets architectures, systems software and algorithms that adapt to changing conditions to satisfy application requirements with minimal costs. The digital nanoelectronics subprogram targets nano-scale integration and integrated circuits with controlled reliability, performance and power dissipation properties.

It is our goal to transfer our research results to industry and other non-academic partners through close, direct collaboration, such as staff exchanges. We also participate in collaborations with research institutes and have made high-impact toolsets freely available.
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            The ES research program targets the design of next generations of electronic systems. It is organized in three subprograms that cover the engineering, system and circuit perspectives. This allows an integral approach to the design of electronic systems.
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            CompSOC Lab- Predictable & Composable Embedded Systems
        

    

        
    
        
                
                    We research predictable embedded-systems architectures to accelerate verification of real-time performance and safety. To speed up system…
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            Embedded Control Systems Lab
        

    

        
    
        
                
                    The ECS Lab focusses on co-design and optimization methods for control systems implemented on resource-constraint embedded platforms. 
Tool…
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            Efficient Stream Processing Lab
        

    

        
    
        
                
                    The Efficient Stream Processing lab focusses on addressing the key challenges in this design flow, i.e. developing adaptive programming…
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                    The Networked Embedded Systems Lab focusses on design, analysis, and optimization of reliable and low-power embedded networks as a main…
                

            
    

        
    
        
                
                        
                            
                        
                    
            
    

    

















                
            
    



                            
                    
                        
                                


        
                
            
        
                
                    


        
        
    


    
    
        
            
                
            
            
                
                    
                            
                            
                            
                            
                        
                
            

            
        

    


    
    
        
    
            
                Federico Corradi
            

        
    
        
            Neuromorphic Edge Computing Systems Lab
        

    

        
    
        
                
                    The Neuromorphic Edge Computing Systems Lab strives to create computing algorithms, circuits, systems, and architectures for emerging…
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            Signal Processing for Communications Lab
        

    

        
    
        
                
                    The ubiquity of modern communications systems has revolutionized the way we interact both with other people and with machines
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                March 25, 2024
            

        

        
            
                NERD project on neuromorphic computing granted by NWO
            

        
        
                
                    
                            Federico Corradi and Francesco Fioranelli received a 750K funding for their research on neuromorphic radar-based perception.
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                February 16, 2024
            

        

        
            
                New winter school on ‘future chips’ in Eindhoven brings together world-leading parties on semicon
            

        
        
                
                    
                            Sixty top talented students from South Korea and the Netherlands participate in first Eindhoven-South Korea Future Chips Academy.
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                    Research into the Big Bang: an inflatable antenna in space
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                    Approximate Computing for energy efficiency
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                    'No one knows for sure where we are now and where we are heading for at great speed'
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                    Large brain-like neural networks for AI in local devices
                

            
            
                
                    May  9, 2023
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            Alarm-Limiting AlgoRithm-based Monitoring
        

    

        
    
        
                
                    Alarm aims to fuse, process and analyze the unobtrusive vitals and video monitoring of babies to reduce false alarms, monitor motion and…
                

            
    

        
    
        
                
                        
                            
                        
                    
            
    

    

















                
            
    



                            
                    
                        
                                


        
                
            
        
                
                    


        
        
    


    
    
        
            
                
            
            
                
                    
                            
                            
                            
                            
                        
                
            

            
        

    


    
    
        
    
            
                Research project
            

        
    
        
            AquaConnect, key technologies for safeguarding regional water provision in fresh water stressed deltas
        

    

        
    
        
                
                    A key technology project in the research field of water in the circular economy.
                

            
    

        
    
        
                
                        
                            
                        
                    
            
    

    

















                
            
    



                            
                    
                        
                                


        
                
            
        
                
                    


        
        
    


    
    
        
            
                
            
            
                
                    
                            
                            
                            
                            
                        
                
            

            
        

    


    
    
        
    
            
                Research project
            

        
    
        
            Arrowhead Tools
        

    

        
    
        
                
                    Towards integrated tool sets for model-driven design of cyber-physical systems
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                    The Brainwave project has received funding from NWO-TTW with the grant number 14714.
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                    We develop real-time hardware & software architecture for (flying, driving) drones such that different modules (applications) can be…
                

            
    

        
    
        
                
                        
                            
                        
                    
            
    

    

















                
            
    



                            
                    
                        
                                


        
                
            
        
                
                    


        
        
    


    
    
        
            
                
            
            
                
                    
                            
                            
                            
                            
                        
                
            

            
        

    


    
    
        
    
            
                Research project
            

        
    
        
            Deep Learning as a Service (DLaaS)
        

    

        
    
        
                
                    Tooling to improve the usability and efficiency of deep learning for third parties.Several demonstrators will show how to exploit DL as a…
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                    HW-SW design for efficient processing of DNNs on low energy embedded systems 
                

            
    

        
    
        
                
                        
                            
                        
                    
            
    

    

















                
            
    



                            
                    
                        
                                


        
                
            
        
                
                    


        
        
    


    
    
        
            
                
            
            
                
                    
                            
                            
                            
                            
                        
                
            

            
        

    


    
    
        
    
            
                Research Project
            

        
    
        
            Efficient Deep Learning (EDL)
        

    

        
    
        
                
                    The EDL program has received funding from NWO-TTW with the grant number P16-25.
                

            
    

        
    
        
                
                        
                            
                        
                    
            
    

    

















                
            
    



                            
                    
                        
                                


        
                
            
        
                
                    


        
        
    


    
    
        
            
                
            
            
                
                    
                            
                            
                            
                            
                        
                
            

            
        

    


    
    
        
    
            
                Research project
            

        
    
        
            FORSEE: Video monitoring for early signaling of adverse events
        

    

        
    
        
                
                    This project explores continuous video monitoring of the cardiorespiratory status of a patient as an innovative unobtrusive method to reduce…
                

            
    

        
    
        
                
                        
                            
                        
                    
            
    

    

















                
            
    



                            
                    
                        
                                


        
                
            
        
                
                    


        
        
    


    
    
        
            
                
            
            
                
                    
                            
                            
                            
                            
                        
                
            

            
        

    


    
    
        
    
            
                Research Project
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                    The oCPS-ITN project has received funding from the European Union’s Horizon 2020 Framework Program for Research and Innovation under grant agreement no 674875. 
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            Rexus
        

    

        
    
        
                
                    The REXUS/BEXUS programme allows students from universities and higher education colleges across Europe to carry out scientific and technological experiments on research rockets and balloons.
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            Scheduling Adaptive Modular Flexible Manufacturing Systems (SAM-FMS)
        

    

        
    
        
                
                    
                

            
    

        
    
        
                
                        
                            
                        
                    
            
    

    

















                
            
    



                            
                    
                        
                                


        
                
            
        
                
                    


        
        
    


    
    
        
            
                
            
            
                
                    
                            
                            
                            
                            
                        
                
            

            
        

    


    
    
        
    
            
                Research project
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                    The overarching goal of the TRANSACT project is to develop a universal, distributed solution architecture for the transformation of…
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                Research highlight: Machine Learning
            

            





        

        
            
                Machine learning and in particular deep learning (DL) has dramatically improved the state-of-the-art in object detection, speech recognition, robotics, and many other domains. Whether it is superhuman performance in object recognition or beating human players in Go, the astonishing success of deep learning is achieved by deep neural networks trained with huge amounts of training examples and massive computing resources. Although already applied successfully in academic use-cases and several consumer products (e.g. machine translation), these data and computing requirements pose challenges for further market penetration. Efficient Deep Learning (EDL) is an important focus point of our Smart Electronic Systems and Digital Nanoelectronics subprograms.

                
                        
                            Read more
                        
                    
            

        

        
            
                
                    EDL will significantly improve the applicability of deep learning, by creating data efficient training methods, and tremendously improving computational efficiency, both for training and inference. This requires a comprehensive approach that combines the fields of machine learning and computer systems: both are strong in the Netherlands but hardly connected. EDL provides necessary innovations to improve efficiency in all areas, including simulated data, active learning, embedding model knowledge, visualization, platform mapping, low-power accelerators, data reduction, brain inspired spiking, and virtualization.

EDL solutions are widely applicable. EDL provides the vital steps to enable deep learning in the roadmaps of Dutch and international companies involved in this proposal; its need is clearly visible from the tremendous industrial interest.

Societal Impact 

The DL revolution started around 2012 when DNNs could be realized by exploiting the compute power of GPUs with large public annotated data-sets. DL proved to be a real game changer, e.g. self-driving cars influence car manufacturers, but also chip developments. This time the expected impact will be much larger, with intelligent assistants everywhere, improving our capabilities and our quality of life in unprecedented ways. DL will penetrate almost any market.

Economic Impact 

The market for DL applications is huge, 1.77 Billion$ in 2022, growing 65% per year, with object/image recognition having its largest share. Since the Netherlands has already developed strong positions in Machine Learning, in ultra-low power Embedded Systems, and in High Performance Computing, Dutch industry is at a pole position to grab a fair share of the huge market that is foreseen for DL applications and systems.

 

'Alternative hardware for artificial intelligence'

Cursor spoke to Henk Corporaal about his vision and plans. Read more
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