hlﬂll
"FE

)

EEE

}

~

b3

AENEHABERIEAEGR THEE
FERPEERBIRE A o KT BHOCIE 9
S A BN — R 2 i o R AR R R
iy 2 R ST R T A o g 3 {5 A B Y
2z T EEAKTE, WREMEIDE
75 A K E IR 2 KR — i # i &
— F N LK) A EH — FUK TR
Hy B -

B8 KRB R B BT 2 KT IR Ak

Bl (1)

B fENE T HEAKTEA
%, 5 ERXKTEFI#E (autonomous
underwater glider, AUG) » B /K &k E
B EK

7K~ &k H (autonomous underwater vehicle,

(remotely operated vehicle, ROV) -

* Ry AR S AN &

-22 -

HRENDK N B 2MF

RIFE* MRE
BIEFREENESHEE HRRE

AUV)E[E o w8 & A K T #E AR
(unmanned underwater vehicle, UUV) - {H
= AUG I~ AUV Kk ROV JifL - £
KRG B E Ay IR AR HE A - TR A E
JTITEZR N8 BRE 5B (— AT DLk BE
KNEEE)EATE T B £ E THBRE S
SR E R mATHYHE S o (15 AUG
A {E # HE 9 e IR B Ay B 5 2 0 A0
Q)Ff~ - TR K - REEESE
KTKZER AR ~ B~ B %)
ZAE¥E > HFIRBEFEEA RS TEZH
A EE - R EH A IS FT AR
FH) AUG J&% > HOKZEHE ] & 200 2
RZE 6000 A RZEE - KPHERA R
25cm/sec(4y 0.5 €)% 40cm/sec(&) 0.8
1) - AUG ZFrPLa] LKA 8T By £
%@IE AUG HAEFEKSPEEF 5]
IR BUR - T OUIRREE{E A L RRIG A
aﬁ%ﬁ%’?‘éﬁé FE 7K T 78 FH Y 48 R oh B {2
FREVEERENTOESEIEBI

A EEBINERERMTE 2T - HIEH
& ERE A RE HETT R IRF ] R K i [ 1 2 (B
BB~ FEm 0 2006 5 FLEAE - R
AR7EE > 2008 ; Davis, Eriksen #1 Jones >

2002 ; Wood, 2009) - & (1)2 B 17 =& K &
W 5% B B B i 8% 2 K T 08 F M > T R (2)



£ /1 KT Ak BAE

Sk T FIFGPSSZHE
e o RE I e
R  SEi T
el —(E TR

7

i

o IEEmFIRGPSSE
! HeIE{rig » %
I e Sl
T8 BTHES

! o :
WERHIERS
7

BETE RS
i EBSE R A LT

BQR)AUG Al PR A FALEE K ATESHITA (WS E Wood,2009)

A%y AUG fE747 b 2 36 5 5 5 &R 9T
Ay HL R T Fy o

— -~ B®

AREEFEHRAIM 17T~ 5 Ttk 10 7T
B~ K BHER ~ 18 58 BY B 9y (B ST 4K
& EmEBE > DK Smm ENEBER > T
BEERMEA 11 35T E - &K - HU -
i~ IR R AR B E O T A En )
KR TEHIE | AL fEE A DIE R A R A
T K (EEFE) T - SRR BB EL
o SER SR /K R IE F% - il Al S H 12 FE 1T
KEVEFN Z BIE > 385K T RHZ A BAR - 4%
B IK TR | BEET EAE (24) -

-23 -

= TEGAKTHME  BA 2 H
(@

) MERITE%EFEGRBE G
1. 17.5cmx3.5cm Y Smm B 2R — H
2. fEgyEEE R E— R E A

)
3. REH#t 3
4. Smm 9 EEEE  E4) 40cm
5. 1Smm T A A B X
10cm
6. 15mm & FEHBEE L 20cm

7. 1 JCREWE 1 M5 JTRETE 1 HOR 10
JUHEE 4 1%



HEHFAT $3400M P ERE—OO%+A

8. EILTJFARWEMHZ—Z > IR %
A — BT ]
9. RAEE/KEEIRLTE)—E

%=Pﬂ Mil

-

Bl (4) # # 4 & E AR 3% LR e
Ep /%Eéﬁ’\f"iﬁkfﬂi(il)u\&ﬁl’-%%
EE(TFE)RA

B(3) #HATAEMH

(2D SBEREF])
i AR R T i — & B i 2 B (24)

CEEEN KNI . EARRGET R B (5) % sk 2 i EAR AR A R

s B ¥ (S ,¥‘ kS % A Z3

B L 4 e+ 5 PR B (3% N eichmesil il TR
$ 8 B R B4 46 5 P

ETTIREH @ TR (=) S
SERE  EEE % 16cmxlem 2 B2 EE
AR s — 24 By 17.5cmx1.5cm 2 B
BRI EMR LA —F 9.5cmxSem Z i 4y
W BB > 20 E (4) K E (5P

L A0 (6T 5 H B Y —
SEHEL) 16em 2 SFRE - 1K
S - DU B TR B B -
B 5 BB BE T F4  » SE B

N () -

-4 -



&) 1 KTk Rk

= (> — T S RS 4 A "—\, -
16cm > SFFEIERE + ({KFTTHIE rfﬂ”f P ﬁﬁiL_;gﬁw
L B (7) #iR 9 AR 2 A E
2. 410 (8)F7 % GLUR 1 1 TERENS - R E
() BHED%ZEEEE DRI W - RIS B o K
— R4 Sem £ 2 E B BRUEHE T » DL A T R 6 O

% - PRI BT BN £ 5 25 TR 7 - MRS G 2

R - RN 2 % 4 €9 IE AR 80 BAOE—RTH > TS5

4.5cm B B R T LS5 5 [ (25) 2 e 3k -

[ (25) 2 i - (3) WBLFEEL - 52k MBI 1K TR
() 10 TR 4 B0 K 2 H— FIHE 9 58 H 4058 9) -

e 77 5% Rl FE O 9 B

_25-



HEHFAF F3408 FTERE-OOF+LA

1) LI R
JrRiRE—REySem i
MR - PHT
fiorn - BilEE R - 7 -
REBSNE - T8y ~ ~

SRR~ ~ / /

/ 2)  AHOTRIEAR - {2k -
2 R AR A A
LR A TR » FRb S

7 N R TRGTRIS DU
1 AR TR TR G SR
P2 1 » R (i P 8%

10l it (24).7 S -

i
/

6 AT B 7

Bl(8a) #% 10 LA ¥ 44 > K 24— 22 E@Bb) #H5— B w0 Lok
FRXAREABRTELESL - WA

v

Bl(8c) #MEARKE TR —144 Sem BQBd) #H=—2 10 v A1 TR 1K

kzbmeERBIZ > R E RE (192 EH A EHRAEM
WMETH  HRBGKEEMRIY BT HFHER -
4.5¢cm °

B8 ZARAE TR ERHE T AT EH

-26 -



£ /1 KT Ak BAE

B (9a) 77 % B B (9b) J& @ % & B
BO) ERABEZCBREFRBTIRBEZIAKTHEAKRA

(9) BeERMEF
LoHUH 1 SZOREASE - 0 DASRIE $H R L E B U F A1 - A1E (10) AR -
2. HUHY 1AL S JUHEWS - A H IS RERE E— /NS H B KEE UFA Y
RBH ST Ui 25 Y S 2 o A0 (TDATR - FFREAB R EGERAER H B B
ZAWNEEEL

Bl(10a) Bk | % KSH4t > S mm & 2 B (10b) 41 & % 4445 k58 4% & U =
N A Ao R Bk A A AR E] -

B(10) ZARABE TR EFR BT REZ KT IFMEB A

&

B (1la) #2/ 0 pamdEmBikE L& B(llb) # U F A KE4 RPN g
Z M BFBEE S URE = - @B L BRZEARTELL
REAEE > A% REBESHME -

B(11) #%mUFAHZ KBAHETLES TRFZ L

-27 -



HEHFTAT $£340%H FERE-OOFtA

(R BELILRE
L 1 ZREE - FER/KTEIIMZICESL -

2. REH$HH/K NEAI EREE TR RHEAL 2em > RHEAZAE r &K 45 B
A WE(2)FTR - DU DUEHE P BRI se i 2 T ECE L Ry JRAD -

7K A 5
; .

e ABHFH/K TR ERUEE P I « BAFEET2~3cm
- PRAHE AL 2om - BHEAZ AR r SIR4SERES < K
23005 SRt RHE A2 (L o 255 (24) 2 H -

e I

B(l2) REARKAETER

3. KEE$TRHE A Z AL E > LYIEMEES 2cm-3 cm [ - FIE&EE 1 2% EQS) 2 &
w0 ST AR ANE (13)FT7R -

B (13a) £ 7% B B (13b) & &@ % & B
B(13) BREARKEBZIAKTIFAERA

(7%) M A
1R & BUE B /KR8 (B0%E - B)IURIK - S B 58 B BC B A 238 2 KT g - &
FA7KIH -
(B2 Y 7K 8 FI M 0 065 0% A /KA L {52 01 1 300 e AR B 10 &0 93 2 Bl o 9
B KE b - A1E (142) K E (14b) TR o 5 7 BEHFRE K R 78 FIA% 42 R 7R /K 18 R 1%
BIF K& B KN E I R DUSTEUE (14) B £ 8 B 7K 88 #0 A2 I 208 0%
HEKE -

ﬂ

-28 -



£ /1 KT Ak BAE

—— — K v

= E ?{:b“ﬂm#ﬁml]rﬂ_éf_m =

o

Bl (14a) K FHRAMAKFAKBFZEZERETE

B (14b) K FTHEMEFNKBIEERLELRA

2. Bt FERURTSERk . T ECE o K TR Z BCE A b A L TR KN E
TR RS R A K R R TR > 40l (15a) K [&] (15b) AR
U 22 Y ZK T 08 FIAK LG e 8 5 A1 05 0 0 A A N0 S W L A KR > & T BcEE ) il E
KA E - T ECE ) B BTSSR KRR ED > KT e FH AR AR PR AT IH 2 B
FEER B > B KR FI AT HE I & A 2K e

g

1 Kiil v

B (15a) K THEAKRSEEBHABRARTFXIZLZRETEHR

Bl (15b) @K FTHEMESEEEBMBAAKTFZIERLER A

-29.-



HEHFT AT

%3408 PERBE-—OO%+A

(B) A RAH

1.

ERR &R E 2 KT B R
BN K i KT B AL R A
ST K E L T BB T 08 + o DL F
7 B — (0T fir B b (DL g
B0 452 % 1) 5] 42 85 B5 Tem*0.5cm
(Smm )2 BRI & —/NR #7
Rl - SR HEK TEH
6 T DL K T+ EL R A A
#0555 2 TR A @ O 8 S K T
ER ik ERAE ) -
CEINH LR L 15
%0 K TR R R RE A
B {152 T 445 L L IR T 0852

B AR EZ KT R AR

REBA K & TG » 7K A
R AE 2 M A K F s > 5] DUFF 25
T ) Z % 2 R AT BR = (12 ZR AR
AR & & 2 97 N E (OBl - [EEE
IR A8 80 /2 45 A & 0.25em > B
[E B A BR M &0 £ A /I iR &
0.25cm) » Z XM - HFI RS
B 2 KN E FR B AT DO 7 /K T
7 BC B Y KN O 0 A AT DL e DL
AKF By 1k -

(2] BRI —
Ko KB Z IR ESHE
ALY WIERST H R R By mT 2

-30 -

3. 5K T EMEZ BRI TR

J& i
RNEERAE) - AT LLRF B 5 21 KB
SO EERELRE (R Z - HEH
NVEA S/ o ATA] DURE O A A
EEfEESEE) > 2RO > 5
BEEREZREM N BRI -
(B2 DS REHRE X
FCE A CREHEHLE - KT EHI

ZBEMTEAERED SR LM
B I PRgE R A Ry (T 1 ?

o D ECEE WA E KR T A T A R

H TR % s > T RE 2 A Ry 20 B T BT
B LR Z REHEA AL r 8
R (s "BCE, FH%E > TR
FEHSR R RS A A > 2T
o BE " ECE ) R KR S
RfAE B AT % Ry Ib -

A T ECEE ) TR AR ] KR R A

EERE  fJrEER IR LIE
HEERZRHSEABE B8
N R TECE ) KB > AT
FEHER BRI EAAE > ZH
o B "TACE ) b E] K E &
ke AE B T/ % Ry b -

. 58 R B R B 1R 2 KT U R

T 7 e 5% W DA B8 [ (16) AT $i 2t -2
HEh A BERE R T T B
g -

-



£ /1 KT Ak BAE

JAE

| 3
aF®

o SE

B(16) K FHEMBEANERE P2 T

A~ 6T
B 8 528 B LB 8 DY U5 303

B4 TR IR R B EE T Y R
B Kz A K b (2008) ~ FF KRl R o B4
(2008 > 2008a)§?DLEQE§ SEITT AVEME
J7 R 0 2 A B R B R Y 5 =R K
R E {0 fE R e RN o HE T )
N AT IEHEEMIIARE > A ik
ZHEEANSEZ -

A AR T R AR o R R
TOKTRUEIIE ) BRI R Y LS
DTSN IR FEHIZIUBEM - KIE
AREE L& 5 T KTFEE,
AU DR BEE AT - AR B EE RS E)

S BE - PR BN R AR ) S B R T8
ﬂ%%%@%%%ﬁ%;%ﬁ%’@EZ
/INEFLAAN T LASE R > AT E(E IR ST B E 138
HfEHM S BME R - Ina Z T
> WS HLLEE 2 B4 DVETE B R A
EATHHEE " KRk AT R H AT 2L
B AL KR8 T B AT R T T Y R A
RIS WU B FEF -

-31 -

KIEE
F-LF EHREETER

— ~ EERHE

KB FRHT 7 #HHE 4k S A0 T T 2K A R
MMmIeTFt » Fhfe &g —i (K5 E B 8 e
ERFE - B s o CHARYZRE Ak - T
Rl &2 8 J1/F H &g s 2 KE - Bk
FERFEREZETAEAERE T KT IEAE
AEAEIY R B R K L ARAYIE AR [E - BER

B KN EFISE Y I B E TR A EE
i e R A2 EE b 502 B R E 2 e
FZEBE - "R B E EEER
ATR TR EORE R REREH -

R By R " P EOREEE > B2
VBEEZEKFFRAEZNEE = F =
ZYBEHHERKNERZ - FHZELEEH
KVERBRPE A /K ig Ry » MR
HFTZER 2268 > WA TEREZAK
oY 2R TS (h)#E K > HL T 52 5% BR (pgh) 7 82
Ko WEF T ZER L WE (7R -

HE > ERMELHE K TR
TSR T E WA ER T I BF
B 55— (B ER T BB RIEE? 35
Je 2 E B (18)Fm Z [ fi# -



HEHFAF F3408 FTERE-OOF+LA

i .
i £ gh
—_— ] * VKR
he — =
LIl r
-
! h
| LI
i
IO T T
I |
IHEIU_ l|
B(NFhZE A
7K H

T

B (18a) K FHMMETLZRE HAK
BRANKTFTHRMME  ERBEE
LLAR R KT FmmEeT -

7K IH

B (18b) K TFHmk LiFx RIE
KB KT RME ERBE
BEWR D RFTHMMERESTLE
F e

KRN BEA - EEEHK
FY JE 2 (O ] #f Fy 73 77 5128 ) | LLRE K4
SRETHE A TOKTN E R, AYBRERAE Y o B
TR KA BR BB F Y KR U EI L Ab -
'K R, ERER > HE K
FSEER KGN A A KT OE FI ) AR
HAE RN E] 5 RO PRER o B IR >
(56 Flt 7K BG 22 R K G BE R g el L1 T KR U EY
% SMRDEI R FIFAVEEY o BT AE TN
B IR o i B E R RE AT o N HAETR
HEOKES o — OF OB R AT i Ay 4w 2 Rl
A1 ] (19) B2 [&] (20) A

e, K

KIERE
- W)

BEN-%h
B (19) FTHEMHEEEAMALKEE T K
18 KT 7B A0 A AR AT AT

A

FN-EN

KIERE
BE Eeh

H/(20) £ B o A A AR E e
R ALK T 5 0 AE AT AT &

-32 -



£ /1 KT Ak BAE

WIE (19) 8 & (20)Fr R 2 T /KT 78 #
%o HRBEARE B KEEEEHE L
PRI L - 5 S A BB A TR Y O 00 2 DA 3 A
S TR 2By 7 KOARE R - —REPKER
A DARI RS SR N 2 Y (A0 &~ K48
L E J7 0 KA RS B AV E L
(center of gravity)fy & » & H.L il BEAEF
OGEE DZ AT HEEETEE = T ER h
HERE  HARK  FEEEERENE T
AR KEHBIIKE S K2 > EEL
LB Z L% HREEBEI A EET M
B EEEAE - HARK > FEEEREN
1% 50 AR AR % 1 /K S T HY /K (9 O
EERH R YIEEE i 0 2008 5 REE -
2010 > 2010a) ©

AR a st Al i Tk > DIECE
ZMABETRKEREZ T > HEE
D ZALE - T RE 8 AT B9 7K 8 Fi A L
EptE RIS DU T B /K DA FI0 R Z2 KR
—HCE MR A= F K BIEBER
R EE  F R at /N B S —
FE TR MR SR IR TR EAE
HIE BB -

A S

KR P e 5t 2 /KN 8 £ A% ol B it A
HIEZE ST ¢
(m)KTBARER (RSB E)

1. EHE 4R 39~

2. #BfE T YK 4lem3 -
(D) BEESESE

1. 10 f# 10 eHEE 2 EEL R 75g -

-33 -

2. 10 {# 5 juh®s 2 E &L R 45g -
3. 10 {1 JLHE#s 2 EE LYK 34g -
(E)RE(E5TEE 1,1 SZKRES
ECEHBRIVEBTEH)
1. B8 8 B45g-
2. BEFE 4B 0.5 cm’ -
() K FTRAKERE)IRTER 2R
BIE 49 1.05 g/ cm’ > BE K KA
& (1 g/ cm?) o

(A) KTBARRLESKZRERBE : &
0.95 g/ cm’ o
N aX a+ &gi

ll

LE 2D A B AR > 2 R A S
B HHWNEREEZ2RRIERES

T EE > LR S HEQ2S) 2 EHEMAER
fi > 10 JTREWE ~ 1 JThE W DL R 2 R L B )

Bt o SERZ K TR BB HOKE
7 25 55 {7y 6L [B] (14) FF T R R A 120 75 SRS

H] DL A I ORF (O A 5 2 B o 17 R AR T
(=) BEDR

St —fE 1 Tk~ 1 AROREEST LR
BB R /VET - M HEYRBE KK
BT Je 1 oo i ] e ke > &5 2R AT A (]
QDATR -

B (21) #AER AR M0 A EFESR



HEHFAF F3408 FTERE-OOF+LA

(D) ERB N
L. AnE (222)Fr o St AR RS A AE

KR R FIARAE R T (A2 1 TR A
o EEEIT ISR B GER

o S GRS ER kS PPN E o
EEMHEAREL 1 T Z o0
Ja > WE (22b)E Ao > B KT
PP R SR B B A KA b - 5 5%
HAE e B - AIE DURE T A
AR W SIEE (R
B [ (14) > 75 filf 30488 (R (R A
KT > FIEA AR B0 B 0O B A
% - HHKHE BB AT ZERE -

B (22a) /oL 1 UER AR

B (22b) # "M fr B B

MR ETE(HFTRAREE - ATE]
7 TR A RS ZEALE
U aC ik > i 1 JCREEE 2 B0 G
FRPEAT L9 Z he > 40 (8 (22¢) J [
(Q2d)FTR - EFYFHEE T 1A L
Reds ) LB 2 5 FUHHER AT JE FI
TREAL Fr 230 2 4 TR (2R > HI
i £ 75 [E (23a~d) -

A KON T R AR B (R (O 32 AR K

TR RS R DA
=EEOAKR R —
Bzl - AEAT EERT S R B

R FHARBA
@%%lm&%z¢uﬁ

.
B(2c) AL "HWAERALSE  EBA BQR2A)AH 1 iz E oML

B A 3%

5 R



&) 1 KTk Rk

Bl (23a) & " 4530 & 60 AR BI 2 B (23b) B TBF ) 2 A o KR

BORE o M KA R BB K T B A KB KT B AR A B R & AT
BAER o eI 2 e LR GHBB BFE 2R UALKRE
ERFHESMABRZIFN mEHELFHOEN

Bl (23c) & " A 30 B0 > AR B 4 Z AT AT E@Nl%r%ﬁszWiﬁ’%éi

%‘ﬁb /MZK*&}&:&ISK%AQT/H %ﬂ#& ux#—‘{é*%
B e FhEKkE 22
A2 3 15 1R

B(23) UFEE "M ARERAES  MBEXH XAMAKTFMEERN T
ﬁﬁifﬁzﬁémﬂ

R Bl (AE 24 - [E 25)

7 FHEARFARRREA

H-FEE KT R %J]#%i‘“?iiﬁ"ﬁﬂﬂ K AE ‘Pi?ﬁxﬁi{ér_?}iﬁﬁ%

_35.-



HEHFTAT $£340%H FERE-OOFtA

PR KTHEARLIRY T S KRR BEEIRS

BB KRTHRMARIBEERERMEP RS X EMBEKRED LF

-36 -



&8 KT HmkZ BAE

—

Fwrk & KT E AR R IR AT i

FREME KT FmMAE R K@% AT

-37-



HEHFTAT $£340%H FERE-OOFtA

FAME D K TFTEMEENEKEEMFIE

2 - Gif

it 1 %0 (center of bouyancy) B[ 5% 12 & NIERR IS FAERIALE - ff B i
s —EEERARRE LFEEIINYRE  FORZYRZEOER—E -
G 2R REE N FERERE - F 0 MR Z YRR R
ORI EOMLE

2ERK

BRZER ~ #E = (2006) : RV a6 — B R (H AR IR - BIE 3R » 404 > 20-27 -
FOEFE ~ IS - FEE(2008) ¢ KN IFFIAR S AT BLE Fh I BE R4 - 5B T E KT B b
NEEREMGRAERY - ST - BILfURE > 200844 H 25 H -

FRENGE ~ AL (2008) © {5 % 00 T HY R B AE - RIE2ZE HH > 306 > 43-49 -

AR~ RELAL(2008) ¢ BESEAVIEILT o RIEZEFE H T 0 307 0 31-35 -

R~ ARELAL(2008a) ¢ BRSRILERYIEIT o BIEEE H T 0 308 35-39 -

AL - AR (2000) 1 A BB R PE RN U £ - RHEFTE A T 48(2) 0 44-47 ¢

RIEE ~ BRI T 4R2008) 1 /B TS A —IRRIFRBWIENES KNS CBEREITA) -
BEET  BILBFER R EYEERR

RAEE(2010) : FEE K TIOFFIHE - 2010 IR 4 S 2 3REEE R - 2010 /2 1 H - AR
B 1L R R Y e EH R

RAYEE(2010a) * /KRN IFFIHE DIY #5855 - 2010 AEfERI 2L S ERI2H#EE > 2010 1 -
FFET BB RERREYEE R -

Russ E. Davis, Charles C. Eriksen and Clayton P. Jones (2002).Autonomous
Buoyancy-Driven Underwater Gliders.InG.Griffiths, (ed.), The Technology and
Applications of Autonomous Underwater Vehicles (ch.3, pp.37-58). London: Taylor
and Francis.

Stephen Wood (2009). Autonomous Underwater Gliders on Underwater vehicles, ISBN
978-953-7619-49-7, Publisher: IN-TECH, January 2009.

-38 -



By N KT ik AR

3.5 4545 5 45y
il
BEsaf
) BEE
H& STEE
%g Pt
£ BERE
58 o
gh
B
e | | e e
%ﬁ% & W
b LE g b DESERELE
BEEA a2 |
Hig et e D E e Sy ]
EaE
o
] e g ﬁ
S8 s
B
« | & | *
pE
% | ®
5
=
7. ..
1 £
%mﬁ & B(24) TEEHKTEMME Az E
BB ARERZSE

-39 -



#3408 FERE-—OOFtA

FEHT AT

wwm. Jﬁfwx. mdﬂﬂﬂ%41

o LR

22T O o T
[ B 2 = Sk S T

UL |

ﬁﬁNﬂ e | ﬁ.l%u

o

. -

T R

* il
THIRE « THBETEY
« FITHT A E TR

4.
s e e s . i ey . el e . o e s et s s

W

TR e |

\ EMEu \

- BIRZEE
W T E

AL |

i

B(25) MHuZRBAEMEFEBR(:1 L)

- 40 -



