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Plane Wave Ultrasonic Imaging Algorithm Based on Improved
DMAS and Its GPU Implementation
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Abstract: The contrast signal-to-noise ratio( SNR) of the image synthesized by the plane wave
ultrasonic imaging algorithm based on DMAS beamforming is low and the real-time imaging
problem cannot be realized due to the complexity of the algorithm. A new plane wave ultrasonic
imaging algorithm named DSBMGCF ( delay sum before multiply and generalized coherence
factor) with higher imaging quality and less complexity of calculation was proposed. Then, the
simulation experiment of point target and cyst target were done on Matlab by FieldIl simulation
tool. The imaging quality of the algorithm was verified. At the same time, the proposed algorithm
was parallelized and improved, and a parallel algorithm for plane wave ultrasound imaging,
PDMASGCEF ( parallel delay multiply and sum generalized coherence factor) , which is suitable for
parallel implementation on GPU was obtained. Finally, on the ordinary workstation Dell T7810 in
the laboratory, the verification experiments on time and quality of imaging were carried out.
Higher imaging frame rate was obtained, while better imaging performance was guaranteed.

Key words: plane wave; DMAS ( delay multiply and sum); contrast signal-to-noise ratio;
graphic processing unit( GPU) ; parallel
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Fig. 2 Flow chart of the new plane wave imaging
method DSBMGCF
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Fig. 3 Results of different imaging methods on

scattered point
(a)—CO; (b)—DMAS; (¢)—DMASGCF;
(d)—GCF; (e)—DSBM; (f)—DSBMGCF.
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Fig. 4 Transverse map at different depths
(a)—30 mm; (b)—60 mm.
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Fig. 5 Simulation result of different methods on cyst
(a)—CO; (b)—DMAS; (¢)—DMASGCF;
(d)—GCF; (e)—DSBM; (f)—DSBMGCF.
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Fig. 6 Parallel implementation scheme of PDMAS
plane wave beamforming
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Fig. 10 Cyst imaging
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