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PRECISIONACOUSTICIMAGING Ultrasonic imaging can be done by several techniques. The most commonis that
used by commercially available ultrasonic immersionslitude C-scanning systems. An ultrasonic waveof
knownamplitude Ao i transmitted through a sample as shown in Fig. 7. The final amp Af or C-scan image is a
representation of relative attenuation or energy lost by the ultrasonic wave during its trip from the transmit-ter
to receiver. Unfortunately, C-scan images are not representations of the energy lost by the ultrasonic wave
solely because of the inter-nal structure of the sample. The ultrasonic reflection coeIicients at the water-to-
sample interfaces, which are generally assumed to be constant, are actually large and varying. These reflection
coeIi-cients must be Included In the analysis to determine the actual energy loss, or attenuation, due to the
inner structure of the sample, and they must be used in determining the accuracy of the acoustic image as well
as the accuracy of the imaging technique. For this reason, the equations for determining the uncertainty in the
measurement of ultra-sonic attenuation are hlghlighted in this work. First conslder the immersion scanning
method. To obtain the reflection coeIicient at the back surface, a modified two-transducer arrangement must
be used ( Fig. 8 ), where the transducers are both transmitters and receivers. The uncertainty o: in the
attenuation measurement for this immerslon arrangement is given by: 2--x I 1-2 2 2 2 Rf ( I-Rb 112 ( 2 ) where S
N is the signal-to-noise ratio of the input ultrasonic pulse, is the measured attenuation, and Rf and Rb are...
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