
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

   
 
 
 
 
 
 
 
 
 
 

FIGURE 1 
 
 
 

Transmit an Ultrasonic Signal 

Collect returns signal through sensor 
array 

Perform beamforming algorithm on 
all direction 

Matched filtering on each of direction 

Plot processed information on each 
direction to give data. 

‘Probe’ the surrounding with a ‘chirp’ signal. 

Several returns/echo are collected for processing 

Signal processing to enhance returns/echo from each 
direction.  The magnitude of the enhanced signal 
indicates the strength of echo/return. 

Apply matched filter on the beamformed signal to 
obtain the range information. 

The direction information and range information gives 
a 3D image of the object/target and the magnitude of 
echo (color coded) indicates the reflective property of 
object. 

Doppler frequency detector. 

The Doppler frequency information provide 
information on the relative velocity between the 
observer and object/target. 
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FIGURE 2 

Ultrasonic 
Transmitter 

Array of 
Ultrasonic 
receivers 

Power 
Amplifier 

Signal 
Conditioning 

Circuits 
Digitizer 

Processor 

Display Unit 

Transmitted Wave 

Received Wave 

Target of 
observation 

Power 
Supply 

This is an 
example of 
image of a 

ring shown on 
display unit. 

. 

. 

. 

…

2.4mm 

2.4mm 

Zoom in 
view of 

Receiver 
array 

Ultrasonic 
receivers 32 

13 

  20   24 
26 

40 

32 

  20 

 42   10 

14 
12 

30 

    22 

2/2


