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Bathymetry Mapping at Kurosima Knoll with Synthetic Aperture of Interferometry Sonar
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Fig. 1. Three-row hydrophones and a side scanning sonar transduc-
er mounted on the autonomous underwater vehicle r2 D4 for
swath bathymetry measurement
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Fig. 2. Interferometry measurement using three row hydrophones in
an L shape for estimating arrival direction of backscatter waves
from the seafloor
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Fig. 3. Bathymetry plots estimated from two pairs of hydrophones at
intervals of three and thirteen wavelength. Depth is below the
AUV. Naturally, a true swath bathymetry profile from one pair
coincides with one from another pair.
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Fig. 4. Improved bathymetry plots by means of the synthetic aperture
technique. Unmeasureable area disappeared with the result
that the limited synthetic aperture brought about successfully
bathymetry measurement.
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Fig. 5. 30-pings of bathymetry profiles after the limited synthetic
aperture processing on the top of Kuroshima knoll at a
depth of 560 m.
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Fig. 6. Velocity correction of the transducer in the synthetic aperture
processing. Backscatter waves from each point on a focused
seabottom line were sampled correctly in the light of veloci-
ties, roll, pitch and yaw motions from the PHotonic Inertial
Navigation System (PHINS).
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Fig. 7 (a) Backscatter image using an interferometry hydrophone and (b) backscatter image after the limited synthetic aperture processing on
the top of Kuroshima knoll at a depth of 650 m. Black lines in (a) were caused by the interference with the SSBL.
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Fig. 8 Contour chart shows the 10 m grids model of Kurosima knoll surveyed with Sea Beam 2100 by Japan Marine Science and Technology in May
2003. Contour interval 5 m. A small box is the trial area of the interferometry synthetic aperture on the ascent slope of Kurosima knoll. An

arrow is the trajectory of the AUV in December 2003.

BROEXEZ 20T IMALTWE LD, EZHFOBEE
BEIEREICEIBREINTLE ) OT, ERHEOLEDSH
Bem EORRIIET TS, LaL, @i EE oM E
BERFEICREL TWAEDT, PHINS 2* 5 0EEHHR
¥20FTHHATLIEHFMETH - 2. AUV IZHRAD
LhOVEFEEECEEL METLIENTELDT,
SHREDMBICE > THLAZE—-Z M ENZ A,
30oDONA Fuk Vil ICERAOLEZITY, 215
DESERAVT, BEOIRAINA RO T, HEHE LK
EOMEIWZ L0, M5THA, ALT—F»b, BF
DWMEICEB LT, FTEEGE LTERLASON, K7
(a), ) THA. (a) BT LADHLIMLET HNAF
Ok CRE L - BEBE» % SR, s BH
PEEEL LCHEBILL-bDTH S, H7(6) 1A RAOMN
BE{To L BOTEE G RY. EEAOLELZTo 2%
DI S PP R BEORR TP RANNS 2 &2V
5.

4. EEBEINEROBEBIEHAER
[ 8 (LR EEAM 2~ ¥ — D YK 03-05 Legl (FJEHF
FEEAIRER) 0L B, YTV - ATBHEREH- T
SN EBBEEOSmEBOSFREREMTHSH. 10m
M@oYy FHIEEFVEERL, ZOFERRZH#

7o, EBROBEICBFINLZE-20MBEIrLT S E,
S5mEEO 7Yy BT REMFIELVWAD.
DI D EBEMES (B 100m, EE80m) Z2WT, &
BB CTLHE 2 17 » CHEEHEF 2T o 72, ZOEGE,
BEBEAHAEST S AUV OLEEICMEL, B0 ERE %
STWild, A vy —7x0 X MY EHEIEMTIZY —F
—ETFEETELVEHIS LR L TW, 2ok, B

OV —F—0aF AV TAREOLEC X 5T EDRE

O RE O EEREEHE AT 2 5 il % 1T o 7z
EREOREEIT 57230014 Fak Y EF &V
EHIEEH 21T o 726 %, 0.3mEM® 2800 X 350 7°1) v
FlEREE TV EZERT A I EANTCEL, Oy ¥
FFN AR FEICE 9 D 0.5 m R RO R & VR
L7z, EBIC, WE R 25 mMTIcER L CHELEHIIL
TWADT, HBELE650m dEN /MR S EHI LK
WK (F8) &ITHBIZ % S BT EFE 2 dEE I A%
WR2ZOATVE, #OL0/NELET ) RRE ORI
W335,

5 % &

AEEEOREE LTI, (1) 13EEICNA Fak
Y OREEIT S S X 0 iEd S OFELIE OB H A H
Ak ESREECET A Z ST E L, (2) LEREICES

LI[IHIIIH|IHIli]llIHII\I||\IIIllIII\|III\IIIHIIIIH|II\III\HII\lII\|III\III\IlIEHII\III\III\IIHIIIE!IIHIIIHII\H|IHII!HIII!IIIIHIIIHIIIHIIHIIHIIHIIII!IHII\III\!|ILIIII\IIHI[IIIIII\IIIHIIH[IIHI|I\I[II\II|IHI]HIIHIHIHHIII\

10



56 % 6 5 (2004)

& E B % 427

A A R R A o 7% o #h

(a) Three dimensional view of a part of Kurosima knoll

(b)Contour chart

Fig. 9 (a)Three dimensional view and (b)contour chart of the top of Kurosima knoll after the limited synthetic aperture processing at a depth
of 650 m. Contour interval 0.5 m. Detailed bathymetry grids of 800 m X 100 m at an interval of 0.3 m were prepared finely.
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