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In this project a platform for the development and fast prototyping of digital signal 
processing algorithms for audio, video, and control applications is established. The 
goal is to boost subsequent R&D projects by leveraging model-based design tech-
niques and providing a reusable library of components for communication and data 
acquisition tasks. 

Model-based design (MBD) aims at closing the gap between abstract mathematical 
modeling of algorithms and physical implementation of real-time systems. By using 
the same source for algorithm analysis, architecture exploration, behavioral simulation 
and hardware/software design, MBD can help to shorten the system design cycle. PIDD 
employs the Xilinx tools System Generator and AccelDSP to enable direct synthesis 
of MATLAB/Simulink sources into FPGAs. With these tools the time-consuming and 
error-prone task of translating fl oating-point MATLAB/Simulink models into a fi xed-
point representation suitable for hardware implementation is considerably simplifi ed. 
Furthermore it is possible to co-simulate the MATLAB/Simulink models of the DSP 
algorithms at hand together with any HDL sources which are usually necessary to de-
scribe the low-level details of interface circuitry. PIDD also involves an option for an 
embedded 32-bit RISC CPU, which can be fully integrated in the model-based design 
fl ow and used for high-performance computing with hardware acceleration. 
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Generator Design of a control circuit with PID-Controller targeted for FPGA implementation 
and a continuous-time plant model for Simulink simulation.

Another feature of PIDD is the possibility of hardware co-simulation. This technique 
can provide a signifi cant speed-up in simulation time by executing complex algorithms 
in hardware, while MATLAB/Simulink features are still available for stimuli genera-
tion and data analysis. Hardware co-simulation also enables processing with dynamic 
re-confi guration of algorithm parameters, which offers interesting opportunities for 
real-time DSP experimentation and evaluation. 

Last but not least, PIDD will fuel DSP courses taught to undergraduate students at 
HSLU by providing a mean for readily transfer of theoretical DSP concepts into real-
word applications. 


