
   

 

 © Intel Corporation. All rights reserved. Intel, the Intel logo, the Intel Inside mark and logo, Altera, Arria, 
Cyclone, Enpirion, Experience What’s Inside, Intel Atom, Intel Core, Intel Xeon, MAX, Nios, Quartus, and 

Stratix words and logos are trademarks of Intel Corporation or its subsidiaries in the U.S. and/or other countries. 

Intel reserves the right to make changes to any products and services at any time without notice. Intel assumes no 
responsibility or liability arising out of the application or use of any information, product, or service described 

herein except as expressly agreed to in writing by Intel. Intel customers are advised to obtain the latest version of 

device specifications before relying on any published information and before placing orders for products or 
services. * Other marks and brands may be claimed as the property of others. 

March 2017 Intel 
101 Innovation 

Drive San Jose, 

CA 95134  

Pulse Doppler Processing 
Design Example 

 

 

 

 

 
 
A Pulse Doppler Radar detects the range and radial 

velocity of a target.  It can also differentiate moving 
objects of different speeds near each other by observing 
the amount of phase shift among multiple reflections.  
The phase information is fed to an FFT which measures 
the amount of phase shifts over time and therefore 
velocity can be correlated. 

    In this design example, the simulated radar receive 
signal is first generated by MATLAB’s phased array 
toolbox as stimuli and is fed to the external DRAM of the 
development kit through Matlab API.  The receive signal 
is then DMA and streamed to the processing core.  The 
core includes a match filter for pulse compression, signal 
amplitude adjustment per range, corner turn via external 
DRAM, then FFT for pulse Doppler processing.  The result 
is sent back to Matlab via the same Matlab API for 
analysis and display.  

 

  

 
 
 
 

• Process chain includes pulse compression, 

signal/ range scaling, corner turn with 

external memory, and FFT Doppler  

• Selectable Floating-pt. or fixed-pt. processing  
• Hardware demo with System-In-Loop on 

Stratix-V DSP development kit 

• Run time configurable range, range 

resolution, number of pulses, pulse length, 

and corner turn size. 

 
 
 
 

• Pulsed radar 
• Multi-mode radar 
• Automobile radar 
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