
 In this project, we have implemented a Syn-

thetic Aperture Radar (SAR) system. The sys-

tem consists of a moving platform incorporating 

Ultra Wide-Band antennas, which is controlled 

by a computer using MATLAB. The antennas 

are moved through a range of positions, and at 

each position, a reading is acquired by transmit-

ting 801 sinusoidal pulses in a stepped fre-

quency range of 47 MHz to 10 GHz and then 

receiving their reflections from a target. The 

readings from several different positions are in-

corporated using a Delay-Sum Beam forming 

(DSBF) algorithm to produce a two-

dimensional image of the target with precise lo-

calisation.  
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Introduction 

 RADAR (Radio Detection And Ranging) is 

a technique that uses electromagnetic waves to 

identify the position, velocity, direction and 

height of both stationary and moving objects. 

RADAR systems have a transmitter that emits 

electromagnetic waves which are then reflected 

by the target(s) and detected by a receiver. 

 Synthetic Aperture Radar (SAR) utilizes sig-

nal processing to produce images with finer 

resolution than would be possible with a single 

aperture. In SAR, the motion of an antenna pro-

duces a 'synthetic' aperture that is much larger 

than the aperture of an individual antenna. 

Thus, target images can be produced using 

physically small antennas and compact systems. 

Since SAR uses radio waves, targets can be im-

aged during the day or night, as well as during 

inclement weather. 

Experimental Set-Up 

Imaging Operations Sequence 

No 

Delay Sum Beam Forming Algorithm 

No 

Applying the DSBF for each antenna position results in an arc describing the location of the object. The 

arcs from multiple positions are multiplied to obtain a 2D image of the object.  

Results 

Conclusion 

 In this project we were successfully able to 

implement a SAR system to image targets. Two 

dimensional images of various different targets 

were produced, using two different data acquisi-

tion methods. Our system was able to localize 

targets at the correct distances from the anten-

nas. We explained the functions of the various 

different components of our system, the proc-

esses involved in the imaging algorithm, as well 

as the steps for controlling the moving platform. 

Finally, the images produced by our system 

were analyzed, and the sources of error and 

limitations of our system were also discussed.  

The magnified SAR image of a group member 

standing 0.5m away from the antennas and with 

30cm width using the two consecutive measurement 

technique. 

The SAR image of a long metallic object placed 

horizontally 2m from the antennas using the back-

ground  measurement technique. 
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