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A low-cost, compact acoustic survey equipment system (sidescan sonar)
for usein the coastal lagoons and estuaries

Kiyokazu Nishimura', Masato Joshima', Takao Tokuoka’,
Hiroyoshi Ueno?, Ayumi Fukita’ and Tomoyoshi Takeuchi®

Abstract: When geological surveys or environmental studies are carried out in brackish water
lakes like Lake Nakaumi and LakShhji, a sub-bottom profile SBP), which images the
geological structure of the lake sediment, and sidescan $&8®, which reveals the
microtopography of the lake bottom, are essérdgimvey equipment. However, conventional
survey equipment was digned for marine operations, and as a result it is large and difficult to
use in lakes. A low-cost and compact sics sonar and sub-bottom profiler system was
developed which can be deployed from a snhalat, and easily used in the survey of brackish
water lakes. The trade name of the digital sidescan sonar is SportBeagenex Technology
Corp., Canadaand the trade name of the sub-bottom profiler is Strataf®yQwest Inc.,
USA). In this pagr, we focus on the sidescan sonar. The low-cost sidescan sonar is composed
of a towfish connected directly to a power suppl0-16 VDO and notebook PC through the
shipboard towing cable. The operating freqog of the sidescan sonar is 330 kHz, the
available operating range is 15 m-120 m, and the best towing speed is 2-3 knots. A survey of
Lake Nakaumi was carried out by combining sidescan s@ndrbottom profiler and a DGPS
receiver with navigation based on the map software “KASHMIR 3 D”". This sidescan sonar
survey produced a mosaic map of the sediment surface of Lake Nakaumi.
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Fig. 1. Principle of sidescan sonar.

BT, TN ORI Tl
PR R EZ > TWAH, —F, WHERAEKR IOV
THhbE, aV¥a—FHTOREIZBITA2ED
FREZERE LTSRN E 0 —a X MEdsiE
ATWT, IRIOKR— M TOHTEA 387 b
BYA XD AL FAFy v —F =% TR T
0774 I HREINE L) ICR->TETVAS, L
MLBRPE, TNOLDOEIERIZONTATH, I
ERHL TR 2 ESENIVEELT L 7=
BONDLEVIHBIZR > TVEDITTIERZVD
T, KRG REEROREITE ) L) TkDs
kKodbNb, 22T, TR THA FAF Y~
V—F— %W BRIIEAL, ETHDRELITMEHT
EBL LBV AT AMEEHEIZLT, W{2hDK
WCHEBRRA 1T o 7.

FHLETY IV A FAF Yy vy —F— D,
%1% SportScan, Imageneit (77 %) #TH 5. —

¥, Y7 R ML TOT 74T DML StrataBox,

SyQwestit CKE) $1Cd 5. i, FERE TOHELR
T, "1 FxA¥F vy —F—, ¥ 7K b2AT 0O
T77A49BX0F1 771y v GPS(DGPS %
Ex e, £/, MY 7 E2fEHLTHE
r—arxirol. A RAFXF Yy —F—IIB
W, R E LTORKEBO~Yy Y 7, F
LbbEHETLKENE T DR EHbEEF A 7
MA@BEENE LI R AT L L Lz, KHTlE A
FAF v v —F—ICNEZRD, BEOWME, ¥
AT DLOBRE, B X OERE ToKEEERD
WRBLOEFA 7 HMEROME IOV THET
5.

j GPS receiver

Battery Note PC

¥

2. O—aAb-a2nRX7 b A FAFY Y —F—
Fig. 2. Low-cost, compact sidescan sonar.

2. H4 KXFpov—F—

2-1. ZDRE & ICH

YA FAF vy —F =1, KhRMRO%EZWE
B0 S AR TRIRICESET S, KIEKERE A
O RCE LT & 72 (R BLEL) & WAtw s L C
JBoONTETEZ D LITKEOIES X OHE (KE)
EHRE2WEILT A2 AT L THS (ML), LT,
HEROWE LR 2 SICL VBRI N v T
(FO3E) 72 & HEECTH OISR OIT 22,
B, LI e EOBEFIZHFHATE
5.

22. 00— bR MY AM KX X2 —
F—DOHE
N—Fo7 =7

REEENL, (EROTFA FAF Yy —F =121
N, H—IA b, BEIas X7 TV VAR
AFx vy —F—=Tdh5b. LAWK 17 (330 kH2
&2 BRI 5 4 7 (330 k/800 kH2) 253 % 7%, 4[|
(3 330kHzD 1LEWE Y A THEA LT, HE@EIE Y
T4y a LM =7 (&E23m » SRS
N, r—=7VOREHOITART F ERLEICHEL:
B (10-16 V) BL U/ — M3y a v ~EHET 5
(K2). /= »XvarvE b 74 va2bidRS
232CY U T NVA ¥ —T7 2 —ATHEZIT).
=t a i, EHOV 7 N T ERA VA
F=vL, WOEGOFR, WEFEEiT).



FKBIRAE O dDOT—a X b - 3 VX7 bR

F1. YA FAF v oY —F— DA

NRAVAE GV E—IV SR L ¥
v, TIIZwA
INT A b AT VAN

NG UAY 22—

2 X330kHz ¥ — 4§ 1.8
Uk+) X 60" (TEH)

PR (A FAF Yy Y —F—) DY AT 41k 45

(1) 7—# U8k .81 S SportScan filé k. 7 7 1
VDK E E1E 10-15 MB/hour.

(2) 77— \EAE IWET— 4 (81Sfile DFA

(3 F—ra¥— T — YOS EaI—%
TV, INEVT 7 A NVEERT 5.

M)A 7 A7V —r FREHEORLST. BMP file

HAELV Y (FfZ)  15m 30m 60m 90m 120m )
RAWE  30m PHERENS.
#iEA Y5 —7x—A RS232CY ) 7 (115200 BTN T =T =TV BT =, TV A, Y
bps) IN=RT VA, TT7 U HPRNTED,
F—7n 157 1— b 4# (L, 7 (6)GPSAJ] NMEA 0183 format?> GPS7"— ¥ % A
Ao 4.
STRTET S T o Windows (7) HEEHWHIE GPSOMET— ¥ ML, o
SBTE M LLom 55 800m % AT ORREEHIET 2.
HE 4.6 kg ($E % BRA})
EF 10-16V(12V, 0.5 Amax 3. VXATFLIEDOHRE
WA 2-3kt

REEFEIL, A FAF vV —F—KEN — b
NV AV RBRT AT, BHIKEOT A KA
¥y WBEEELZENTEL, LYLLEDNS, K
JKEREDO~ v ¥ ¥ 7 &479 121, TORMEEE
L, ZOW# EICHA FAF vy —F—2 AL
BUIFNE RS2, 0k ks 5s720,
NEBEZEGDT—HED Y AT LR L7,

RKYATLIFKIITRT LI, 1 FAF v~
V—F =Kk, T4 771l v GPS(DGPS %

VAV RV Sy

ABEEIL, FEOHEMPY 7 b7 =7 (WIN 881 SS
&0, NTXA—=FEE, REROFIR - WkEAT%
). = MY T rAOEHFRENI R T A 9,
10, 11IZ/RL7-.

V7 k7 =7 WIN 881 SSO F 2 #AEIE, KDl
DTH5b.

DGPS S{5H%
FEHF g H ) — Sy Tl Ragy =R —ayy

RS232C 7rBcas

| &) 12v
: o Rs2320
TR 2T RS232C RS232C \
s 53 4800bps 4800bps 115200bps K E
PoA RAF > G g
VT — 5 P
ll— ot
T4 7 B1ERR
Y7 b SonarWeb K
l e e, 7
HERE . :
S
WiBE B

BI3. O—aA k- 27 MFA FAFY Y —F—DV AT 1AL
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Fig. 5. Experiment scene of the side scan sonar in the Honjo area of Lake Nakaumi.
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Honjo area of Lake NakaumiFeb. 25, 2003, range 30 m,
gain 30 dB.
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