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This paper presents a shape identification method of hydrate-concentrated zone in seabed

layer. The proposed method can estimate the boundary shape of hydrate-concentrated

zone from the information of scattered waves observed around the concentrated zone. The

estimation algorithm is based on unscented Kalman filter and modifications for ensuring

flexible estimation and reducing the number of iteration have been implemented. In

addition, the proposed method uses a frequency-domain BEM on the computation of the

scattered waves. Several numerical examples have been performed and show the validity

of the proposed method.
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Fig. 1 Wave scattering by a hydrate-concentrated zone V;

in seabed layer Va.
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Fig.2 Representation of boundary shape.
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Fig. 3 Representation of r(0) via Hermite interpolation
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Table 1 The algorithm of the proposed estimation method
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Fig. 5 Exact and the estimated shapes of the boundary S

(Example 1; Initial value: %3).
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Fig. 6 Exact and the estimated shapes of the boundary S

(Example 1; Initial value: %g).
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Table 2 The comparison between exact and estimated val-
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Fig. 7 Exact and the estimated shapes of the boundary S

(Example 2; Initial value: %3).

D ATT 5. Fig712, WREHEEROMMEL %8 & L5
BOHEMR L RT. ZORENS, EREN k=120 O
BepE T, BRABREMRHEE TE VDI L DHRTE 5.
F7=, Fig8121%, WEHEEOWMIE L x5 & LE-Ba 0
EREREFT. AR RTHERICBNTY, BERBREEE
BLCHEETETWA I LA RTE .

72%5, Table 3121%, HEE SN2 IRRERA~NT ML DKy
DIEZRYT. ZOFEHEIE, Table 2 IR THER L TR ALY, B
EEHEEMALEVVEZ TR L TCWD Z LR ERTE S, 20k
RIERNEONAHEB L LT, AETERY Hom HEHIREER
X, HREEROBE L IZRRY, TOBREZEHATLIZ LD
TEDHREERYZ MORGOMEENROEND Z EREX
bhs.

4.4. HEFZILITVALDIKRIZE DB DIKREE

Aficix, Q9 ICRTIREHEROBREICL SR
DORIFEEATH. 7235, 2 (20) IORT B BATHI O FHkE
OBHFICHOVTIE, B D Dz ko> TR Z D8R TR
INTRY, =, REOME S H D720, Kim I TIEMRIE
WRERESRNZ LTS,

Fig9lZ, WEBHEROHRELITLR»oTHED, M
WEROHEERE R A 7T, RKNORTEHEL, REHERED
HREOHELRNT, Fig6 lIRTFEEFCEETITD
N3, ZnbERKT S E, Figd ICRTRRETIE, 5
ROMBEZEZMNRHEETE TUIWVWDHLOO, BERBRICERN
AT TWDLZERHRETE D, B, KEREN k=120 0



300

Exact
P
k=40 -

200 k= 80 J
DY) J—
=160

100

o
20 3
-100 < TN
-200
-300

-300  -200  -100 0 100 200 300
€y

Fig. 8 Exact and the estimated shapes of the boundary S

(Example 2; Initial value: %§).
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ues of the state vector (Example 2)
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x4 —120.0000000 —119.9887752 —119.5821386
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Fig. 9 Exact and the estimated shapes of the boundary S
(Example 1; Initial value: %§; without Eq.(19)).
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