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An Ultrasonic Vessel-Pattern Imaging Algorithm with

Low Computational Complexity

T
Ji-Yong Um

Abstract

This paper proposes an ultrasound vessel-pattern imaging algorithm with low computational complexity. The
proposed imaging algorithm reconstructs blood-vessel patterns by only detecting blood flow, and can be applied
to a real-time signal processing hardware that extracts an ultrasonic finger-vessel pattern. Unlike a blood-flow
imaging mode of typical ultrasound medical imaging device, the proposed imaging algorithm only reconstructs a
presence of blood flow as an image. That is, since the proposed algorithm does not use an I/Q demodulation and
detects a presence of blood flow by accumulating an absolute value of the clutter-filter output, a structure of the
algorithm is relatively simple. To verify a complexity of the proposed algorithm, a simulation model for finger
vessel was implemented using Field-II program. Through the behavioral simulation, it was confirmed that the
processing time of the proposed algorithm is around 54 times less than that of the typical color-flow mode.
Considering the required main building blocks and the amount of computation, the proposed algorithm is simple
to implement in hardware such as an FPGA and an ASIC.
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Fig. 1. Finger vessel-pattern sensor
(a) optical sensor (b) ultrasonic sensor.
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Table 3. Comparison between conventional color—flow

mode and proposed vessel-pattern imaging.
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