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Abstract — A previous velocity measurement system for marine sediment had several problems such as the errors
occurred when picking first arrival time and the inconvenient measurement procedure. In order to resolve these
problems, we developed a new acoustic properties measurement system by using PXI (PCI eXtentions for Instru-
mentation) module based on LabVIEW. To verify the new system, we measured the velocity and attenuation of
sediment using the new system in a parallel with the previous system under the same experimental environment.
The result of measurement showed 1~2% margin of error for the velocity as well as similar attenuation values. We
concluded that the new system can efficiently measure the acoustic properties of marine sediment. It also has an
advantage to construct the database of acoustic data and raw signal.
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AL 719, A2y, w1k 5 BA3 2 Jsle] ol A4 0% ARFETHKIm ef al.[2009]). B el X
AT B8 BAS A o9 Aol %S &85 TAFEOAIA]l T i ool M T S UE A =]
-5-(acoustic response)>. = WEPATE whebA dlF SEA o] ufg- Q3 ARE-E AL $Itk(Hahn er ol [2007]).
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Seo and Kim[2000]).

A | S5 5L Birch[196077F 4502 527152
o] gsto] Yol gt FabdEHES SHT 5 Boyce[1976]7}
o] t'o”ﬂg R HEAA ljFE 25l 2 8ai0irk. 11 5 A A elA

o7 WS S-83 W 0 R 2000t A aljokE 8o
S E%— =48] 2FvH(Kim and Kim[1991]; Kim er al.[1994];
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o] ANglse] S Aste] Pt Az A7} dgieh
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Nkl on o) AE7HA] A AsSabdess S
2ELS AREE1o] 2ITH(Kim ef al.[2001]; Kim et al.[2005]; Kim et
al.[2011]). A0 o] AJAEL HZTA S A7 A To) 9lo]
K5 977} ukllsl MARS 24 AxlE Qlsle] ZAA|7to] |
=1, 54 AAEEE ABEES Foglo] ofw] EAE Algel i3
AE AREATEE 4= glok BESE Foi7t SolakA] okt 57 el gk
A|o] W= TS 7HA] AL itk kA el X = o] gt 7]

T AAES] S5 S A s EAR ) o] Fest
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215 A7 A wgE H7) 7 7)) AY(Chl, Ch2)E
o] g€ A WA AL (Chl)oll= AES AXA 9 AF (0]

3} Pulse 215 )7} §18 % 1L 5 vhE A (Ch2)ollis Al s St
AB7E ATt Cchog Bl BEARS HAR RS S

A5 HxEDARE 47 AT F 1 AE ol 8sl] S5

ARFEIERA] (1)), S5 ARE Aol vigt ol 2z g
AlEdole] S a Ao ake o] #H x4 S 2 (first arrival point)
o] &gt delo] SabdaEE 57 9] dlo]th(Kim[1989]).
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2.2 SulA

HAEAE A 5o T3t 2uE ZA4F = e
7t YA 71 5 FE A EY ¥]E4 (amplitude spectral ratio)e
= 5

k=2
o]g3to] T ATE AFEE T UATH(Toksdz et al.[1979]).

o] 7}

S} A B ) EL wjAe] Eeld A W e
2ol whek 7aale] ol ok AL Tt 2o
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Z % }(Jackson and Anderson[1970]; Hamilton[1972]).
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A PAFFEA, ERA R} BAA RS wo] gorT HYF
S WSlol QAT Ehe 2T PS4 (59 %
Helste] theat ol vekd 4 itk

ln(j) = =y )+ C ®)
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07 ZARE 4= Qltf(Sears and Bonner[1981]). kA 2] (8) y=
ax+bs} 2 AT FHR Fakre) ARl X1&8] )7k A
FIAIE 7HtE 28R st T 710l In(4,/4,)] 7]
71,5 (s 7ok f\liﬁl o5 A3k 2 (6)7 (7)ellA,
HIWA 58] T4 AGeL Qb AE3 = STt Quality factors= 7+
] FroEA AT erﬂ' ePdste] Y s vEhdict. w1
Ao FraAF s A IALE o A7 AETF Q>
<7}8FH(Toksdz and Johnston[1981]).
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(Fig. 1). ©] L2 73ofM = AR AT E psec THEIE S S
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Fig. 1. Schematic diagram of the previous velocity measurement system.
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Fig. 2. Schematic diagram of the new system for measuring acoustic
properties of marine sediment.
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Fig. 3. Flow chart of the previous velocity measurement system.
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Fig. 4. Flow chart for measuring acoustic properties using the new
system.
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National Instruments AF2] LabVIEW(Ver. 12.0.1)5 o]&3}o] =74
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A, S FAEE A0 31Fo] v A AA| 2ETAIEA
Z|AE Aol AeiE= EA7F A= A

S 27 Alel= 71A14Q1 S-S AlLsh 2leE A
213t Bandpass filters 283131 CF ZEH A5+ A
HHRIZ| AtoloflA] o] ¥l WiALe} EdS HHESlo
O % AS7F A Egehe ARleATE 3ol 4lol7] A7kA2
AT E ARgste] IEAAER S F3i3itt. o] W) A52] SudY
£ 20| ulg} Fast fourier transform(FFT) 2] A] 7R3k w7}
Gepxitt 7H, EFEAIER! SRl 1 MHz 35 7 &3

N

| g u), A2 21 °Colr S3AGE5 7T F 1500 m/s0]al Al

Acoustic Properties Measurement System

Velocity Moasuroment Graph

(b)

Fig. 5. (a) Block diagram and (b) Front panel for peaking first
arrival in LabVIEW.
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Fig. 6. (a) Block diagram and (b) Front panel for estimating quality
factor in LabVIEW.
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Fig. 7. Block diagram for saving data and signals into disk.
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Table 1. Results of velocity and attenuation from two different systems
with the mean grain size

Previous system New system
Core name . Quality . Quality Mean
Velocity Factor Velocity Factor grain size
1571.03 6.2 1581.81 3.0 6.17
1536.36 6.6 1547.33 43 6.39
1643.59 2.1 1632.12 2.4 6.66
1504.88 7.5 1509.19 6.7 7.34
Core 1 1574.28 4.5 1571.5 23 6.48
1604 54 1600.78 2.1 6.37
1592.1 3.6 1576.94 23 6.41
1614.21 4.6 1591.35 1.6 5.5
- - 1576.29 1.7 53
1542.68 18.5 1551.2 11.3 8.06
1550.57 14.5 1560.87 12.6 7.43
1539.93 11.3 1548.95 11.9 7.74
Core2 1543.72 15.7 1555.36 15.5 7.46
1545 15.6 1554.53 18.4 7.8
1547.61 13.5 1562.04 22.3 7.64
1519.33 9.8 1527.61 7.1 7.64
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Fig. 8. Comparison of data obtained by the two different systems.
Note the almost linear relationship.

BT L ey = 3.2503x%- 39.028x + 121.45
(Kim et al.[ 19997 system) -
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{This study system}
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Fig. 9. Quality factor versus mean grain size (@) with two different
systems. Dotted line represents polynomial regression for previous
system data (solid circle) and solid line indicates the regression of
new system data (solid square).

BFEAES] 79 1 MHzS| T35 teellx] F 70~400 dB/mS
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Quality factor(Q)= °F 30 o]3}e] Fho= ARk < ik & A+
oflX] - A|ERS o] gate] S e Qak UREARI Bl|E A&l
A UER = gl Qarel Hglell alem Blwr) 8ol8kES Quality
factore} AL AAIAE 3 AH 02 YERNATK(Fig. 9). T+
Alz=le] A} B Anbd o7 k777t 258l A5 247t
AR s HolH 6.50 o] AHA H4=2] A5 1 Apo]
7h mjujsict, Zrefuh Q17 28 A5E AR 2 Ajolg B
QIt}. 71&9] Aol W= SYE A ES] A9 40 152 Y
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