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The Characteristics of Phase Variation by Depth of
Water Column and the Correlation between Channels
of Vertical Array Receiver at East Sea
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It is importanl to determine the communicational method that knows the characteristic of phase variation along
transducers formed array within the water column in actual underwater environment and the correlation between
transducers, This paper analyzcs the characteristic of phase variation that vary on diffcrent locations by probe signals
that transmitted from a probe source and received along transducers, This paper calculated the theoretical
transmission capacitics by the analyzation of the correlation between transducers through changing the distance
between transducers and the distance between a probe source and transducers,

Aeywords. Underwater Acoustic Communication, Phase Variation, Correlation Between Transducers
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LME

A sjek ggel Mt st sl oA 2] Sutke]
s AR 49 9 FEE2 Q3 48 719 7Ho} WAdet
o, 47k 8L s WiE ¢ 4“4“17]0] o} oj5
off wet =& Hoj7k WYLt o[22 ol rhowt
Azl AA Ado] wiglEhe on|gict [1 2], ojet 2
AP =5 A oA 2) Pt wiE B4 B oigt
A7} o] FojA $k [3-5), 22| 5 3 UBHAA

UAXAL % & H {redsea?D02@naver.com)
402-751 QIMBAA L 8BS 253 QSIS D MRS
(Mg} : 032-860-7421; M2 1 032-868—-3654)

T2 4 EWARHEE o} 43t FAIA| chouAlg] 7]
H2| 7 of R gt A RS AFshs £41 418571

AR T 377} ololA She [6-7), T2t o
HEE QI soRbAcIAle] A4 AR B8 4 A
S WIS S BT 24570 A S
ofeh A7 WA ulQE Agelct,

B eRe S oA AT selol] sk 55
sfoll ofat 4] wja ERATA ] $)4 HskE 2}
T, J2YH o) =S AFeIgc o) AE orsY
Yoleje} vmsie) Asgie] Hede Bol 2eln
S FYUEES T $241717H] Alet 22
Hes ol EWAFATI) A2jo] B 4 57


mailto:redsea2002@naver.com

166 ERSHUYX] H257 M3Z (2010)

}--1

o) FUBAE AN 0|24 A FHFE 7Yk

2 i) S thaR Ak A 2Ee A AR
"Jh- ool BA Watshe w5 A B s 7]
=82, Al sFolME 7170 A 29 =2
S ol ELFARE Az w2 gue
wiglel dis] 7]esigict A 4ol HA FHIAl A2
ah sidei Hd dY et J HAAEE 71edt

gle. el vixere R sRoly B2 Wk,

1 SE3 14 83
""‘Oﬂkl A TS Yor)= 3 gy 849 7
71| 82 s W Sa-il719) Azl obgol

o 29 12 A7 0 Xj2lElo] SAlsl ee] 4
S3p} sl4w WED £47)9) o|Fol Slall 247) The
YA WIS 88 Bol3t et

I3 1944 ¥ 4 U5l OF ARE e LaEe
Azbo] oA 2 MERE 1y <)ol Wt Bak 3)
Gule) 93] 27) TR 14 7K B hy B ny ) A
o 542 R0, of el Sl Ao
I WA U 92 A2 U 4 08 59
G

O3 1. si4H wiZal S47) oISl w2 4 Mg
Fig. 1. Phase variation due 10 the varying sea surface and
the varying transmiiter.
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Table 1. Velocity variations of experiments.

M FA2R) | OIF AW I gt
AE 300 m 0.1502 m/s +
¥ 2 400 m 0.0653 m/s +
A 3 800 m 02371 m/s +
Y 4 1 km 0.2218 mvs -

I 2. GPSE ZX$t Aol ket jole]
Table 2. The data about velocities that estimated by GPS.

FEFHEHEHETD

”E(L)(m’ 13653 | 204.10 | 53638 | 988.44
=4 Zem
A ”(N)m 24104 | 29606 | 55291 | 30273
MZ | 1330:55 | 13:36:26 | 14:06:48 | 12:04:01
_ 7R | 13660 | 20414 | 53654 | 98820
=
z2 7{&(}“}("‘) 241,04 | 296.11 | 55308 | -30267
Azt | 1330:56 | 13:36:27 | 14:0649 | 12:04:02

HE NPAR 81N on F 2048709 g B
Ad 3 AR 48t

E 2& GPSE 7% &%of i3l boje o)),

A7 Al (B)e §3 SHUo=24H EIAFA7IR|
4 ‘SJ*‘—_E—J AR} ez, Ag () BEmo )

Z et

T*i Az AREAE 28k AgdAl: 3
A7) 300 m, 1 km, 1,7 kmol}A] 2}k 103]4 3 303)0)
AR ER AZTE A8 J¥ AJEE Hamming
Windowg A %CW (Continuous Wave) Al37F AREE|
o}, E5 olojg] AlEeb @A AlEie 55 7 kHzO) vk
o FUE ARSI

3.2. olF K50 UE HY WF BY ¥

81809 43 BRI $4-7k1e) A s
A 29 5~834 2ol A WIS HYalget 13
552 48 195 8 47149) 4 92,5 me] AT
1 ] B Folu Ae] T2 4
9] 914 WSS vehya ek

13 5~89) 7t2 32 msec Y9 Alto| R, N2

& 9147ke 2 Yol ik (raaboleh, iAol WA
0 WSSk SLRLE £9417]] $1) ool TE 914
Wl AL ghe) RASlEel BES w3 gapo]

Spahs SR Sk = FRISH vzl b g4t
HEo s 2a8ct 3 A7 ERASAZHE O
o Z|A] 51“1 A Apge] e A, Wiz E
WAFAMZEE 772 A =Rl 41 Qd 9] Sl
%‘7}?_}3}.

29 5ol A S WE9) 71€7]7F 9F 1228 msecollA]
—3.1740 rad/scc 2 E-E] ~5, 7560 rad/seci2 E‘ii}"@}i’- u
=AY, ole 24 AYE Tk AR el $417]9)
57} 27100 WA A2 2R, R T U
Hdel 9 UE0] 7187)= —4.4650 rad/scc o[tk

el ool = - cm o -
200 400 600 800 1000 1 200 1 400 1 600 1800 2000
time (msec)

O8] 5. AY 19] TRIFERYEL 9|Avis
Fig. 5. Phase variation of a single estimated channel at
experiment 1.



T7) 6 e B2 7187171 oF 434 msecoll A
—0.5875 rad/sec2 5 E]| —1,4769 rad/sec2 HI5}HA
3, ©F 1350 mseco)|A) —2,1250 rad/secZ gt ¥ ] Big}
oA ek, ol $AV] e AR SIS S 4
it E3E o o) k| HHEAQ) S HEe 71e7|
= 14169 rad/sec ©|t}

a3 7old= R BEQ 7187171 oF 840 msecol A
-10.4169 rad/sec2Y-E] -8 3585 rad/secE, Tt}A] <k
1504 msecol| 4] —7.4782 rad/sec2 TAE= HPE{}.Q.E =il
slsHA Ha 0|78 $£41719] o)F &57) A AdL

T8k Al WollA MEREGE O ¢ ‘ZZEP o] o] 7}
W B2 Q1 HES} 71871 -8.7512 rad/sec 0T},

npr[gte g T8 gefis 3 AL ek A F
2t S HE 7|-%7|7 } 5.4274 rad/sec2 UGstA L}
fkm ol 417 I7I0] S st QA Lol
889+

3.3. Y £59 GPS 3 £T9} |
2 A2 Zojo uje} o] AE 9772 A2oA g
A

7 HEGS 38 95 T RAx E 32 53 4
&EZ0] BT GPsolAl 578t o5 &9} vlws}
ek
yT s N

| L !
200 400 600 800 1000 1200 1400 1600 1800 2000
time (msec)

O3 6. MY 29 ARl ofAHA3}
Fig. 6. Phase variation of a single estimated channel at
experiment 2.

L i
506 400600 800 1000 1200 7400 1600 1800 2000
time (msec)

T2 7. A8 39| LAYl Aes)
Fig. 7. Phase variation of a single estimated channel at
experiment 3.

Eoll MolEr20NA Hol Wet HAdhs st nEel By Sl B4 160

I3 9 4ol b2 %) 459 WikE Yehygick
123 99| jeEl & +E°]J. HZ2E5L deHes
|9 Zolo|ck, 1% 9ol 4] Ypeld ule} o] 2h 44
719) o} &5k Al kel E5alatA wEtsta 9l
o}, oJAL 44l wo} k2 S SR U5l EALF
AE0] 91271 Wstshr| dige|ct,

I 38 EUARAES) 4 HEE B A B
#73 £E9) P24 Sohuy] 28l 37 9| GPsolA
274 ol &uot ulwsgon), LA 1BF 23
A5 - 4% 4%/ (A5 £2) X 100 92 AN

2(|)0 460 800 360 1000 1200 14100 1600 ‘lSIOO 20I00
time {msec)

J% 8. M8 49 SUFEHMLL| a3

Fig. 8. Phase variation of a single estimated channel at

experiment 4.

A O £ ¥ S ey
o4 . ' 1 1 !' | weeen grperiment 2
! ! S Il | === eypoiment 3
% _ 1 JE il 1 —axperimsﬂldl
1 1 Illl | g
| | T B |
| | MM | i |
— S R SR S S
1 1 M | |
g’ ( 1 |:!= | |
= ) [ R M e e el
= AN
r=% ) 1 R 1
[ i I [ ) I I
T 102l - - - - [ Y-S« T P
| | el 1 !
| | \:Il i |
| | [ | |
104 - - - - \____7777775!;’77\ 77777 T
i 1 H" | |
1 1 e | |
106~~~ - .————1——[—r:———r————‘ —————
t ! (-0 | '
L | ) [
-1.5 1 0.5 1] 05 1 1.5

estimated velocity {n¥s)

38 9. EHARA RI0 w2 £H 45 W
Fig. 9. Variation of the estimated velocity for each trans-
ducer.

E 3 3 £9 452 GPSHAM2 53 452 H)w
Table. 3. Comparison between the eslimated average
velocity and the velocily based on GPS's data.
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Table. 4. The correlation coefficients between 9 channels’
received probe signals (The distance between a
transmitter and receivers @ 1.7 km).
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Table. 5. The correlation coefficients between 9 channels'
received probe signals (distances : 1 km),
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