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requirements for beamformers are large.

e SR s Defence Research and Development Canada — Toronto

g real time system

The novelty of DRDC’s decomposition approach reduces the 3-D beamformer
into a simple efficient 2-stage line array process. The generic concept applies
to all regular shaped 2-D or
3-D arrays. For example, a
cylindrical array is
decomposed into two stages
of line arrays and circular
arrays, and in the application
of interest (a planar array), it
is decomposed into two
stages of line arrays.
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The Probe and
Data Acquisition Unit

The illumination is done gh 36 (6 x 6) el and the RF signals are received by the full 256
(16 x 16) elements fo the planar phased array ultrasound probe.
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digital 4-D (3-D + time) Phase Planar Array The Data-Acquisition unit is 64 ch Is, hence 4 firings are required to collect data for the full aperture.
3D Beamformer

A standard ultrasound
phantom is used in
the experiments.

The required it patterns are p into the memory of the unit.
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The decomposition of the beamformer into a
2 stage process greatly reduced the complexity
and simplified the parallelization operation.
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The 3-D Ultrasound
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1. The data-acquisition and coded pulse
transmission hardware

from the
imensional beamformer for the planar array requires a 3-D steering Tz | The Cluster is fully scalable.
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. A scalable multi-node PC cluster The steering vector, S,,,(f;,A,B,R) is expressed by the following equations:

. 3-D visualization package
SpmifiAB,R) = exp(j21f;t,m(A,B,R))

(2)
ol ABR) = \RZ+ X2 + Y2-2x,, ccos A-2y,cos B-R
‘Adaptive Sonosite at4 MHz
The difference b the 3-Di ion and the efficient beamformer
implementation is shown in ion 3. ion 2 is approxil to

3, resulting in a simplified 2-stage implementation. For the element (m,n) in
(X,,Y,). the exact beamforming delay 7,,, is approximated to Equation 3.

/R? + X2 - 2x,, RcosA - R

Conclusion

The transmit functionality is designed to
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frequency bands into a single pulse allows
illuminiation of multiple focal depths with a single

computer processing platform. Phased array
transmission uses variable inter-element transmission delays to
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the X-axis. This term is a vector which can be denoted as B,,(f;A,R). This can
then be rewritten as follows:

implementation. The results support the validity of the coded phased
array energy transmission approach, the efficient real-time
of the 3-D f
as well as the feasibility
of the implementation
of this beamforming
on a parallel
processing t
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BI(f,AB.R) =) B,(f;AR) - S,(f,B,R) (6)
=

This expression is equal to a linear beamforming along the y-axis, with
B,(f,A,R) as input. This 2 stage i ion is easily i and
implemented on a multi-node system.
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