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Study on Enhancements to Ultrasonic Data Imaging
Using Full Matrix Capture Technique
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Abstract A conventional phased array system can control an ultrasonic beam electronically by adjusting the
excitation time delay of individual elements in a multi-element probe and produce an ultrasonic image. In Contrast,
full matrix capture (FMC) is a data acquisition process that allows receiving ultrasonic signals from one single
shot of the phased array transducer element through all the other elements and captures the complete dataset from
every possible transmit-receive combination. This FMC data can be used to create the ultrasonic image in post
processing. It is possible to produce not only images equivalent to conventional phased array image but also total
focusing method (TFM) images with improved resolution and sharpness, which is virtually focused at any point in
a region of interest. In this paper, the system that can perform FMC by using a conventional phased array
instrument is developed, and a study was conducted on the imaging algorithms to reconstruct sector B-scan and
TFM images from FMC dataset.

Keywords: Phased Array Ultrasonic Testing (PAUT), Ultrasonic Image, Full Matrix Capture (FMC), Total Focusing
Method (TFM), Post Processing
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Fig. 1 Data acquisition concept of FMC
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Table 1 Specification of phased array ultrasonic

transducer

Parameter Design Value

Frequency 5 MHz
No. of elements 32

Axis pitch 1 mm
Element spacing 0.1 mm
Width of element 10 mm
Used elements 1-16

Table 2 Transmit/receive sequence for FMC

No. of transmit No. of receive
sequence element element
#1 1 1
#2 1 2
#3 1 3
#15 1 15
#16 1 16
#17 2 1
#18 2 2
#19 2 3
#32 2 16

#33 3 1
#256(n’) 16 16
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Fig. 6 Design drawing of specimen

Fig. 7 Photo of specimen
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Fig. 8 Data acquired by full matrix capture
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Fig. 9 Focused sector B-scan image of conventional

phased array
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Fig. 10 Focused sector B-scan image reconstructed

from FMC dataset
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Fig. 13 Amplitude analysis of 5 side drilled holes
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