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A virtual scanning acoustic microscope and its feature extraction

CHEN Gelin DONG Fangyuan YANG Qi WANG Guogong
(Dept. of Electronic Engineering, Tsinghua University, Beijing 100084)

Abstract In this article a virtual scanning acoustic microscope and its application
of some ultrasonic signal processing methods are mentioned. This acoustic microscope
consists of very concise hardware, which includes a mechanical scanning system and a
PC with a super high-speed A/D converting card and a fast pulse generating and signal
receiving card. The main function of the microscope is fulfilled by software. The fast
pulse generating and signal receiving card is made up of two parts: pulse generating
and signal amplifying. The A/D converting card, in which the PCI bus technology is
used, has a sampling rate over 1GSPS, and its data transmitting rate can reach 100
MB/s. The system can sample and display undemodulated ultrasonic signals up to
100MHz. The undemodulated signal is processed by system software; the real-time C
scan of phase or amplitude image is displayed on the screen of PC terminal, as well as
its A or B scan. Many modern signal processing methods are used to enhance SNR
of the ultrasonic signals in this instrument. Feature extracting is carried out on the
basis of real-time analysis of sample echoes. These features are used to recognize and
distinguish different materials and flaw types of the tested samples. This new instrument
has powerful functions in recognizing film or volume materials and in evaluating the

quality of electronic or optoelectronic device and welding quality. So it can be used in
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many areas.
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