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Abstract

In order to successfully exploit underwater resources, the first step would be a marine environmental research and
exploration on the seafloor. Traditionally one sets up a long-term underwater experimental unit on the seafloor and
retrieves the unit later after a certain period time. Essential to these applications is the reliable teleoperation and
telemetering of the unit. This study presents ultrasonic-wave remote control system and an underwater sound recognition
algorithm that can identify the sound signal without the influence of disturbances due to underwater environmental
changes. The proposed method provides a means suitable for units which require low power dissipation and long-time
underwater operation. We demonstrate its ability of securing stability and fast sound recognition through experimental
methods.

Keywords : Acoustic release, ultrasonic-wave, underwater, remote control system.
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Table 2. classification standards of ultrasonic wave.
Item Time | Pulse | Octal
Communication Check 0978 | 50 0
Power Check 1268 80 1
Depth Measure 1166 | 110 2
Fast Check for Communication 1274 | 140 3
Short Erosion 132 | 170 4
Release with Depth 1658 | 250 6
Release with communication check 1.81 | 300 7
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Fig. 5. Structure of experiment equipments.
Tl & Triod M Pos: S.000ms. SAVE/REC
M wn

Tok. .. T

%

olnix

NEER

A7F R = /“g:_i_ fa Z o )\/?,‘7 o] &)L
a7F AFSe TEE wsiEen WA TRE o 6 gerssmey sy
CEEERS

Fig. 6. Characteristics of band-pass filter.

-
30

Ir

)
?3; R
g N
|m
o
v}
L
>

>
o
=2

D,
rl
o
ol

(140)



20051 58 XS =X A 42 3 SCH 3 &

L Fobp MElM A

Yoy FA5 YRV 333 Ye 542 e
7] dstel Fug Ady Age stk 19 72 A
et WYoR Wad TS ¥ FEY A3z
A FAs AN FAA AsEast Aot He 54
2 EWX2HY Holx TEE Y vlo]of 22 AL
sk Ee olgatunh AEo] e By U=
o FARQ=XUNE4ol Yo} Fig Hdye] Ui
Uehd A7 BoFEm glon, Ao & FPL “Q

48 AFE BoFa gtk

. 2l2hy ol zof ofst 28 HH
Sy wolze] o JF A ske] ol

= AZERE WAAAY. seslelde "wHgew
42 ARAAD 19 8% 2o] A Fehe)
ER Trig'd

M Pos: 5.000Mms ~ SAVESREC

| olol x|
BT
1 =
............ éjg!
: - . ESF
= : - 1 TEKGO22.BMP
N 1.00ms iod = 3 BVl PEc 310

CHE RS B
I - T IS T

a8 7. e ME| MY
Fig. 7. Selection test of wanted frequency.
S 18 333

- : . i Z.273 02
~ § > * Low signat
ampiitade
©hz Ereq

No > rioa
fna

12 8. 2EtM woj= HEF HA

Fig. 8  Removal of disturbance noise effect.
Tels PPk TN QESPP ™ Pos: 4.000ms SAVE/REC
1.2'
oioix1
: : : AT A
vvvvv =y
2o CAEN
S E-
3 i : B : 4 TEKOGOS.BMP
T YO A Y 00ms R A % £ i T
26~ —05 18:42  TRAOODHE
a8 9 CX" &S HE g E4
Fig. 9. Conversion characteristics of digital signal.

(141)

- O

re
o

I

jal
= =
e
=
fol

o
i
4,

. N
i)
r
]
®
o
e

2 Ao} Az FE=

ol
-

A
o,
filo

Bl
o = gt

X
g @
L2 oy i oK fob

®
2]

2 ox rir
1o
=
ot
ok
rlr
o

L2 jz
rE oox
ot
=
o2
=
X
=3
o
ol
o
e

R i

o
IN
o
o o

of
_O‘L

rer

>

rlo

T

2,

o

[

L g

ot

s
ekl
N,
M 1o
oo

2
o
2,

> o

fob o
ox

=0(=4‘l
>
rigk
o,
g
ok
ol
do
()
s
1o,
ot
o
o2t
o
fru

2 Ang nAs: du
olt}. 217 103} 2o] Ate
o A58

ek DETRE 500K /s
bt S

1y
: -tomv

1 eni

T 02 sign
] sie
Vnstable

) 2 A

"1 Norer
crossing

; 2
WS CRT T Yo £
£8 Mar 2000
ji2ran

VTR IS

O 10, 239 FE &4 =2Y

Fig. 10. Compensation of ultrasonic wave information 10ss.
- EiL100KH
T T
EEEE T EEEEE Y EEENEER.
*‘?"—"‘ et e S -2 23l 5.1 0 - - w 12 £ Lo -1
3 o TS YOO I oy N e Y gy YOO s Y s S s R
'?'lv ¥ 1 | 3 1 3 1 } 1 3 ] I [ ] ] §
9 B W W X BN WM M O W K W B W W o
2 Ex=O8
L AT UL A T L T T L LT
'¥J1 | i3 t ¥ 3 3 ¥ 1 i i
b b A d & s b B b b b o ph b e

a8 1. Fiet Frel Faeot o2 4o siEet =2
Fig. 11. The result of Exclusive-OR at (different
frequency.



38 +5 BETH 348 2%
2. 7|Z A3 O|Y HOA|LE el Hiw
7h Helo] mE MAHALES SHSY H|li

FERAANA AT TR FFEZ ST ASA o]
AHEE Qo] o o]z o] AojA2Ed J
G A A Hed o9 J3gFE Hrkey] Yt A
o e AojAzde FHES FrisArt?

71& AojA 2" a9 113 Zo] YE€AE F7)
(TYs 712 A3 F71 (7)Y A (T ,~T =87}
712N E F7)19) MW (0<87< T )¢ A$ole v}
A =@ F717} 2 T,( T,/8T—1) S AZ7} 5o
HrZo] HEZ o2 71 4 adte JEHog ¢}
Agte] AuHef 25V)ol| 3t 44 & 7 A 3lo 7]
TALEOV) o]3t2 FHo] AZ 9] FZo] kst Ao
Nzdle) FaEgo] woldE aloE Hgan

E 3. A2l oz HojAjABlel SEEM
Table 3. Action characteristics of control system by
distance.
SPEC At
Ag) 48 | 2% | #3 [w=m| Noise | 748 | Noise | 2a&
10 | @ | v | @) (A2 agg | @ | =% | %
5 232 485 49 487 1 24 50
10f 164 459 46 453 8 248 49
7] 21 125 336 43 30V 424 13 248 49
E | 0] 081 | 227 40 ol 39% 19 246 50
40 0.46 129 36 351 28 247 50
0 008 022 32 312 36 240 51
5 232 487 170 170 0 164 36
10 164 34 169 168 12 163 42
4| o] 5[] &0 116;)0‘ 166 24 | 161 | 53
¢ [ 30| o081 170 166 B 165 29 160 59
40| 046 097 165 163 41 157 7
50| 008 017 163 162 47 154 95
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Table 4. Communication success rate of underwater
ultrasonic wave.
A | 43 | 32 | um A 42
10 | mV) | V) 1 A& | 1| 2| 3] 4] sl 6] 7| 8| 9f 10 E%8
5] 232 | 500 49 49 47 44 49 474 47 49 48 49 100
100 164 | 459 44 49 44 44 49 47 43 44 47 44 100
Al 200 125 [ 336 [30v ] 43 44 41 41| 43 49 49 41 494 49 10
& 30 o081 | 227 | o1} 49 49 39 34 39 4y 49 29 34 39 @
400 046 1.29 34 27 33 34 27 37 34 37 24 39 70
5 008 | 022 39 33 249 32 33 33 26 27 33 24 60
51 232 | 487 174 17 174 17 174 17 17q 17¢ 17 17 100
10 164 | 344 159 174 169 169 164 164 164 164 170 170 100
A 200 125 } 263 116’(])0— 159 169 161 161 164 169 164 169 163 169 100
H 30 08t 170 Ha 154 16 163 164 164 164 164 169 164 164 100
400 046 | 097 159 164 163 154 164 164 164 164 163 164 9
5 008 | 017 159 161 151 164 164 164 161 164 154 16§ &0
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