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4- Nonhomogeneous or Heterogeneous

6- Pressure/ Compression/ Longitudinal/ Dilatational Wave
8- Time of Flight
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3- Delay Line
5- Anisotropic
7- Transverse or Shear Wave
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1- Fresnel/ Near Field or Zone
3- Pulse Echo Method

2- Far or Fraunhofer Field or Zone
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Yy

3-Demodulation



e Jolge o) g (Tl sd Gl Wlobw cilu g (2100

B LY 5 S o0 delery it LSel ol as §
oy N Ve e GO 5D JUSw Coghi 8,40 9 (55 ,29kS

e 5 bl cla bls clalazel ,5b el ol

b ol dieb gl JiSw p ailebs (S Sl

JSPRESC SR (b Iy CCSUR VSRRV NPV PO

(s 2905 il o 05 5 ] B Blal Y S

ooled b (8L 50 JiSKws dials g Zlgal joue loj s
005 Ola b 0,5 e ojlail ogee By g0 o Hle 3515
= Sl slo i wlolw 4 dges Cules
mlomo )] Chondl (0 5 0500 3l 6308 Elsel ey
vyl o 0ley eslo  axly Xgd oo o0ls ioled g
DS o (g S o3l Glym ley) Zlemel il o b
b g aals 6, Fosladl Ul aoren bl
3yl 1y 8L, zleel § oo zlgel T soelis
A Sig xSl gl jlae S cilolws oyt (gl
IS GRgy () JS) 05 oo i A gazmo (g0laal
a>lg 9,0 bl aS cwl Ojgo ol 4 ailel

ol il an @bl 5l oleyd cdl jo 5l s (B5lo

albolu )5 g,

' Sgeld mecaaS" oy Cov  Seel, Bl

s Sojll &, (UQS)

£ S,

5 Loogre 032 40 5 (55,5l Y spae sl S
uj—")‘i L}ul_...:l P lbolw .ol oui asLu LQLSJ...M:
O 0 WS o LS o9 i)l Ry 9 oleS
J5 L (Cheng & Haugh, 1994; Kim et al., 2004)
Mizrach ef al., 1996; ) s .5 oo )| 3 Sioloj] Cos 0gus
inleyl bl wileluw ool Ll (Hurng ez al., 2007
Losim g Wogas (50 Jul5 Lged 55 5 oad angs 2l

L1y Jyase cdly gla Sing agold ol o5 1,

1- Ultrasonic “Qualimeter” System

2- Frequency Spectrum
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Ultrasonic testing (UT), a nondestructive testing (NDT) method, is under development for quality
determination of agricultural products, although it has long been used in the food industry.
Determination and measurement of product quality are important in modern agricultural research.
Noninvasive/nondestructive quality determination is a novel aspect of the postharvest process in which
parameters measured by NDT methods are correlated with product quality. Reviews show that the
“through-transmission method” is better than other UT methods for examination of agricultural
products. The main parameters of the through-transmission method are wave velocity and attenuation.
In this research, a UT system was designed and developed to analyze a signal passing through a
product. The system consisted of a set of fabricated pulser/receiver units with ultrasonic transducers,
control software and a data acquisition system. The system semi-automatically determined the two
important ultrasonic parameters of wave velocity and attenuation coefficient by signal processing. The
effect of couplant type, contact force, enveloping, delay line, and sample thickness were investigated
using the signal. Several types of fruits and vegetables having differing tissue types (apple, potato,
nectarine, banana, carrot, cucumber and quince) were selected for testing. The thicknesses of the
samples were Scm to 12cm. Results demonstrated that using couplant, enveloping signal, low contact
force (5N) and suitable sample thickness, the ultrasonic measurement system could measure ultrasonic
parameters effectively at a suitable response speed. The ultrasonic wave was transmitted through most
of these products using a pulse signal with 40kHz excited frequency at low power. The precision of

the time-of-flight measurement increased with enveloping of the transmitted signal.
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