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ABSTRACT

The classification and identification of the seabed geological type is the basic
of ocean scientific research, it has significant meaning to classify and identify the
marine sediments exactly and quickly in military and location. Taking the acoustic
method , through distant detection of the character of the marine sediments to
learn its physical quality has the characteristic of efficiency ,economical , getting
data continuously, which combined with a certain traditional method and optical
observation offers a quickly and reliable way in the classification of the marine
sediments,

For the complicated trait of the seabed, certain method and certain
characteristic quantity can only identify some part of the marine sediments. It
needs several characteristic quantities, even some different methods to availably
identify marine sediments. so exploring new and more effective ways to classify
the characteristic quantities has further meaning .

In the thesis, several classification methods based on statistic characteristics
are presented. At the domain of time, frequency and frequency-time, the
classification of ocean bottom is analyzed respectively. In time domain, the
characteristic parameters correlated to duration of echo signal are resorted with
the methods of power curve and phase plane. In frequency domain, sub-band
powetr is used in resorting to the character of frequency alternation. In the domain
of time and frequency, short time FFT of received signals, continuous wavelet
transform, discrete wavelet transform are introduced to. Several transforms are
made to hydrophone receiving signals, such as, with singular value decomposition,
the resident is also classified. In order to determine the efficiency of the presented
methods, in some criticisms are introduced. Comparison of every method shows
that discrete wavelet transform combined with SVD has the best efficiency of
classification. Based on the computer simulation of the above methods, the
experimental data are used to do the research of resident classifications. The final



results meet with the bottom sampling well.

Key words: classification based on statistic characteristics; phase plane; wavelet
transform; singular value decomposition
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BABEAL R A BHIR, B=IAN B KR,

2. WM EOERHELTA, A XBKESTRMEER, £
B RAREE, BaEHEAFERNERER/ . T B REHEAX R
FRBH, E() MZkismmmmam.

3, MBS ENERESRMLTEEEEIMTHE, LHRBRRXFSHE
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B 4.1 EAARREERE SR B RS
42 B¥EEGF*
4.2.1 $5{EREL

1. R ARSI P A A B0 PO 5 B BE B M i s BE
L(t)= \/(S,,, (©) - mean[ S, (O] +(S,, () - mean[ $,@) ] 1)

Ly, (1) = (5, () - mean[ S, (O] + (8, (1) - mean[ S, )’ 42)

Lo = (o) -mean[S, O + (o - mean] S, 43)

L) LOML,OFNERAGES. BifE S ERESHET
TP AR S B P A .
HTH—MEELFHRERESHAEENRNERMAHESHARS
BOR (R ELAE:
Max

_ _ Max(L,, (1)
* = a2, 0) @9
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Pl#ﬁ*ﬂ#ﬁﬁ&ﬁﬁﬁﬁﬁ:)ﬁﬁ%ﬂﬁ%“"ﬁﬂﬁ LA, 1?1%

RS RERRERENMXM,
2. IHEFEA A AERTET, 2 I EERE SRS S AN
MBI R AR S A RERAERA S BSHHE:

Prl=P{L, (O)|Ly (©) > Max(L,, (1))} (-5
Pr2=P{L,O)|L,(t) > Max(L,, (1))} (4-6)

Pri
2 P2=— = 47)

Ve TR TRERRAS RN E - METE, C5RIEESHFE
i) BB Rt .
422 M HHERS

R M i r i L R BR AT A . ML, B SEAIIN
0MESHREE, AXLEIEF A FREFHER PIAI P2, RIGEENS

HFEE MR 4.1 Fiw:
F 4.1 HEREAER LA P2 IGTHFE
S 1 2 3 4 5
Pl 39 0.12389 0.25097 0.4181 0.58877 0.46669
PlgsAEY% | 021222 0.28021 0.81607 1.0235 0.40505
P2HSE 0.092607 | 0.011928 0.25984 0.36174 0.48206
P2HIAE% | 013979 0.09742 1.3412 2.0944 1.3561
HXRH 0.2770 0.1142 0.0517 0.1212 0.0073

B3R PR P2 2 ISR REOHT, R ERZ R REED,
TAMEARR S LNBRIHTR. EEA AR SAHETE TR
Fik, BAFZORRTE, HHENTERD TR TREORERNT.

TEAZICLPL, P2 A, Yy, BEAMSBEM_ERET 4
B, 4.2 BioR.
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B 4.2 55 RE LAY,

1. ZHEFEE 1SN BRANESREE—E, 38, 45155
SRS REE—R. BRFUERAELE MM SRRER, BREHH
PUALH A%, Tk B 3K,

2. B 42 % A XERNGERIFHLRET: B LB RBEREK,
RS E. AIIELERE A XSRELETE. 95, BREREABRA, &
FREEIRIGS),

3. BARLRER A RBRMS TS P P2ER/DT B HBEMN
8, HFENSRNPBERNTI B XBRRY REK, RABRARYAR
{ERK, EEFESHENEK, EHBRBDIS5ERA.

4. BEARERHLHBRFEEMNERIL, ERERIHEI T
RSB TR, ESMSOUARLRRY, XEHRSRERANE.
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4.2.3 AT HERE

B FRBUE S A5 2 AL 0, T F S H B M), 21 Fisher #E U] Bayes
M|, Kullback N, B/ REHERN. AHRERENE, Kb, Fisher #EM
HpE N EMRE AR, BEAEBOHREN™, BT Fisher N, Xt
FRLBFRDLEE, BIEX 0T 5405
d,’

2 2
o’ +0,

Jy = (4-8)

i)

ﬁ EF ) dy = (mlk _mﬁ )2 (4'9)

k=!

HEEEREDE, m, . m, PHNFEEARFIRPYARNELESE, »
RBEFAER,

2__1_p c _ 2 _
o, _p_lﬂ[;(ﬁ; m,,,)] (4-10)

RK@-100F, F, AEi RARHBEMER, p B I RAFHSHEER. 0,
o, FAAEIRBRRRERBIEENIFEE.

MEXTEH, FETMUELEFRYAZHYEENL, ERBFAER
BEREZANEESENE BNFEE, KPd, 50,. o 2RRERTAH
RABIMLRERSHEFLNER. J EEA, FELEEEATRAER
A BERFH 2 AR E-8)7 PR B Z B T 2RI E 4.2.

R 4.2 HYEHEN AN GARE PR P2 L BN W oM E

Jj 1 2 3 4 5
1 — 1.0089 1.2184 1.2357 12397

2 1.0089 — 1.8326 1.7938 1.6726

3 1.0184 1.0184 — 12084 | 08027 -
4 12357 1.7938 1.2084 - 1.0334

5 1.2397 1.6726 0.8027 1.0334 —

W& 4.2 PAUEHNATHERERPTUFH, WHMELIE=D
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BRELERFFLFERX

432 REHEMEHRY

BRATDNRHZREATFHLENEEHFTR. FARBRRAMRSR
BMERX, BEE, REREARRSESOAHGETFEMNLE. R
EZXAAME SRR LLRURT LAK RS R R HL

(n
R, %En—; (4-12)

MKFEERIE MR, R BX, MNEERETEHE; R B/, %
o7 1) G R S AR K

BHTERGESTHAR. BREMKTBENLESRERENFE, R
BHANERHRE. EARNATIENZE, ARETREERSENH
EH, FUBMIARERRRABRENRE RS, SERERERENHK
BIAR, RGN RN RH R,

433 VIS RRERS S

REFR AL SR BREAT 40, ERAERMAP, FIAE 30
MESAEREE, NXBREPFHRIIHERT MR, , KU TR EN
FHE. MR 43 Fir:

43 FHEREBESIRTAENRH ZE R FIEMTE

/Y A 1 2 3 4 5
T fy3t 0.3561 0.3905 0.6164 0.5841 0.6277
TWHEw | 021222 0.28021 0.81607 1.0235 0,40505
R, HO1E 0.1072 0.1240 0.1254 0.2996 0.3944
R ME% | 0220 0.350 0310 0.880 2.440
HXR%K 0.1594 0.1276 0.0432 0.0515 0.1554

BR 43 TNEE, AMSEMTHEXREHEDT 0.2, HHT R XH
MEFLERRIAHXMN. B MEAER 30 MEEFES, S 30730
AR, BFUAT K, R,y 8, BEAMEAIET 150 MEURAT MR, 45
WEZEEL, #l—gFELHE 48,
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0.3

B 48 FHQETHREMNET MR, LN HE

B3R 4.3 F0E 4.8 AR AT UF H:

1. —HHEERI B8 L, 15, 25 HURESEELE—E, 35. 4
B 5 SWMHESREE K. hLTTLEIRHA BN RRRER,

BRI A K, BEMUAA B R,

2. RBRMT MR, M4 RAHATR, A RBRDTHEEIFEET
M3 RATRE R BISERD, HB A KEREFBK, TRER/D: B

REEHT R R, FHERK, BRRARE BRERX.

3. E48 1 A BERMERINHEES: BABENERDITERR
K, B AR LR A RFRILETFE. 9%, B RBRERE

K, REREAHT.

4. B EERM=AWAL, BAMSHRFHEEFTRT AEN IR
RMHEER—%, BOBEMMERARYBNERK, FEISEK.

FRBIE SRR GERKPENITEE R AR L

. BERESTER, SR SR TR, EEMSBRTHIRE

B, ZEXRFEIRERAR,

2. BRIIBYHEMRN—SRETH, PRERES YR8
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MARTEASEEFEAY

E,Wﬁﬁ %ﬁﬁf*ﬁ%ﬁ?ﬁ«ﬂ%%%ﬁﬁﬁ%%%ﬁﬁ
3. BABHEMILR, WRMEEERED: BN,
KR SNSRI TR SRR EE, BREEX
B, XE5TREEHRERYE,
FARE-FHRREAN A Z BRI T M, WE 4.4 Fiop:
R 44 BRQUETHMEHET MR, AN HEME

1

2

3

4

5

2.6052

3.6757

3.09

2.9955

2.6052

—

3491

3.0014

2.8192

3.6757

3491

3.1255

1.6508

3.096

3.0014

3.1255

1.7135

2.9953

2.8192

1.6508

1.7135

——

MF 44 HELUE S, #FHE Q ETFHEERIFENH M u Ly AT HER
BEMH, HORTE T R EE R, ARG S SR B
gk, BREMNZAEREEN. 1 WM 2 T HMENERK, FE
E—S RN, T3 WALA 4 SRR AT S HRERKERENZ AR~
B4 KB B

4.4 ERHE M TR

BT GEREERET, FESEABLAT ZEAERKREERER.
WRAKAN. BREARSEHRAZNEE, ERFSRERSY. B,
FHRERERS, LSRR S 05 H T A R 2
SR, LR AT DUR RAE T (B R LR & A . X
BRI —REEHT A RESRRE R ER B TRRARN SR,

SRR EA S B EISAS S AT LAY BREE , HR A — L F B,
BRERESIERODEER, B 4.9 FE 4.10 F T LUE 1 RERY
I3 {2 AR M AW NS ERRE BEX A, RETELRNE
ST ARHAER SE, L R I R TR S R0 TERITETZE
Y TR L S, SR RN B MR A R R R T LRI
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W RETRAER LS

44.1 BRESR
SBREEREE S TENE RN T RSB - RERE, RIINEATS
AN RURERFRABMERIFESR. EENTRELARFNREN,
LR TR R MR THN, BREMZARD: ERENTRERER
BT, EENTREZKMES, RENE ST ERETARE)
RS, AT FEMECE THNATRERR. REFRTHHH
HERSERRSESLETE. HTHREARRIFOBEHERER.
FIRER, FRESEHERBEARNERT —FHERAIFERN .
WHERE:
bxu X ot le—

T @13

| Xa ¥y 0t Xy
3% SVD #iR, X #I SVD AILIE R
X =UEV’ @“-14)

RE-1)P T RTHE, U R XX HREHES NN RU,) R, ¥
£ XTX fIREENMNAERE ) SR, E R XX (@ XX ) MAIEERIE
REFRo (MXMBRME)EBRITFABRH X A E:
E=diag(o,,0,,,0,), rAX k.

BT DA EERE XX @D EEER, ERIERRENAER,
B X WFFESRTEN. AOSERREREU RV BREZERE, Hit
RE-1HTFHRUY B—NxM OEE, XEXBBIAXTER. FitE
ERMERT E# X B AMREER. BiMATEEGXEN Y KFAREE T
HRERIEL. ALGER:

Jo-xf=3 o 19

R@-15F X, WA RE0,,,0,,.-0, R 0 HAEHTER, |X], RAEEX K
FH¥. #4LEXFHX, =0, WE:
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Il =i (4-16)

=}

EEMEM BERSTEFRENT IR, SHEX NETARRIIME
GHEEXE, XHAIEERD, o BWAXE, REEUIINNTE
ol(i=12,...,r) L, MEMBEHRE, X H8H 1, RELWETE L.
HF-EER, SERZEMAREESR, NEBRREL T REER.

442 $51ERI
1. W TRRERE S STEN RN S RBRN RERE, & UAXETF
¢=I @17

2
Zcr,
fucl

ENE—AMDRIGER. HATXFTRTUEE, ZFEERB T HRESE
SRR SRR MXBESE, CHBX; KZC E#h,
2. XA RS RER, HEIEET yo) EAGET x(n) BRAEZH, 8

L2 )
R,= o (4-18)

e R K E MR .
443 VTGRS

W L LR BT AT, RSP, BN 30 MEREE,
ARRBAFHERC, MR, , HAETFHMTR 4.5 Piw:
£ 4.5 EEETMPRIIRIC, IR BT ERSHE T

LS I 2 3 4 5
C, Fiil 03915 0.3863 0.4210 0.3954 0.4585
C, WhEY% 0.1583 0.0565 0.1773 0.1941 0.3158
Rt 0.1072 0.1240 0.1254 0.2996 0.3944
R, M7 E% 0.22 0.39 031 0.88 2.44
HXRY 0.2196 0.1106 0.0268 0.1750 0.0509
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& 4.11 SREIHERC, AR, GRS

Xt B RYERM A RERIATOH, BidR 4.5 ME 4.11 TLEH:

1. 53, 4. 5 BHAMC HERK, NFSESHIMNRNERTERR
MR, BEMRBLGHEA—BG B 1, 2 SWKNC HERD, 8
fRE AL AR ILEBRATRAER, R T BEBNNENE.
Ga S MSEBRRRE R, 1. 2 SUACATRR SR, hitRYe
B, HFTMETREIR, BRI FE R H AR R R
J& 3 MENER, TRMIMENRAERD, SEXREEIRERH

2. Bx R, EHOAREL 1L 2 BHHRRFRERD, 3. 4.5 5
WAL RS RBEBR, XEBRERSTIERER. FAAE-8)73 5K
HEAMALZ BRI, WK 4.6 Fion:

MK 4.6 FAUEHATHEMERFALIEL, AAMSLPEZS
AL MBRERK, BRENZEEHEEH, SERXFEITE R,
1 WEGLF0 2 SERL AR MR K, FFAER— B HTT St
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% 4.6 HAsALZ B HA N

J, l 2 3 4 5
1 - 1.4882 1.6153 1.5511 1.7993
2 14882 — 1.9686 1.2719 2.2231
3 1.6153 1.9686 — 0.8565 0.7362
4 1.5511 1.2719 0.8565 — 0.2098
5 1.7993 2.2231 0.7362 0.2098 —

4.5 NET R

4.5.1 EHIFT IR

ANEEHR—IMES - RE (R -8 2HTh ik, RESAHE
eSS, T EENSRSE RIS REFENRS, B—HERXD
B 2 A A AR AT 2538, 18] A4 A AT AR AR SRR AR L T T ¥
MERAR S AERBORESHENREMAN R AR, ERIRIAH
B0 () 4 I B BRI R S R
AE 412 E 413 FTUEH, ZRABREL, SERENGE. E

A 4.12 1 AT ETHAR 5 g P B A
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BEymBAE, KRG, RERESHNIBILERAR. BHF
i fa)F R LB B R T AR, HRINES D RREEREW ,
EE AN BB — AR TS, W —RETRER, ERTRRE,
HERW PHEERENNOTIAER, BREEESRFAVF HFW
R BTENER. EHEEEEY ETEREME, RIFE 442 9
ALHERERTC,, EERMRERYR FTRRARYI K.

T L LR BIERAT . AP, SAMEIR 30 MR,
SRIRIUSEREC, MR, REHHIENTRATFR:

£ 4.7 CHR MHEAIHL

0] 1 2 3 4 5
C, gl 0.6503 0.6217 0.8590 0.8640 0.9179
C.HHE% 0.27 0.03 0.43 0.35 0.22
ROWIE | 01072 0.1240 0.1254 0.2996 0.3944
R, HITEY 0.22 0.39 031 0.8 2.44
LBk 0.2196 0.1106 0.0268 0.1750 0.0509
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