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Pattern Classification of the Strength of Concrete by Feature Parameters and
Evidence Accumulation of Ultrasonic Signal

&t F o ETF kB8 w st
(. D. Kim*-D. H. Shin- Y. S. Lee- S. H. Kim)

Abstract - This paper presents concrete pattern recognition method to identify the
accumulation with multiple parameters based on artificial intelligence techniques.

strength of concrete by evidence
At first,  zero-crossing(ZCR), mean

frequency(MEANF), median frequency(MEDF) and autoregressive model coefficient{ARC) are extracted as feature parameters
from ultrasonic signal of concrete. Pattern recognition is carried out through the evidence accumulation procedure using
distance measured with reference parameters. A fuzzy mapping function is designed to transform the distances for the
application of the evidence accumulation method. Results are presented to support the feasibility of the suggested approach for

concrete pattern recognition..
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this experiment

Designed Concrete Mix ratio] Aggregate
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u}31) W/C : Water cement weight-ratio
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Fig. 5 Experimental setuplultrasonic unit : PUNDIT MARK IV,
transducer : 54kHz center frequency, oscilloscope
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Table 2 Ultrasonic pulse velocity of normal specimen

Design 180 210 240 300 400
Strength | kg/cm? | kg/em® | ke/em® | kg/em® | kg/em®

Pulse 4062 3950 4190 4480 4550
Velocity | £137% | 2987 | *£114% | =107% | 72"
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Method
7 b =l
Strength

180 ke/er | 035 (77200 070 (14/20)| 040 (8/20)
210 kg/er | 030 (6/20)] 065 (13200 010 (2/20)
240 kg/c | 055 (1120) 045 (9/20) 015 (3/20)
300 kg/ew | 025 G20 030 (620 005 (1/20)
400 kg/ed | 025 (520 025 (57200 020 (4/20)
Total 034 (34/100)] 0.47 (47/100) 0.18(18/100)
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