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Abstract
1.Our country is surrounded by the ocean, with limited hinterland and nat-
ural resources within the country. Effectively using marine resources and
maritime rights to ensure the economic development, national defense,
and necessities including food and power supply is the first priority. We
have to emphasize the exploration of the ocean environment.
2.“Anti-Submarine Warfare(ASW)” has another name of “Awfully Slow
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Warfare(ASW)”. And this is the same as exploring the underwater envi-
ronment, which has the characteristics of long-term, large-scale, and high
cost. In recent years, the U.S. military and navies around the world have
also actively invested in various unmanned underwater vehicles (UUV)
for use in underwater combat, it can cooperate with surface ships or sub-
marines to carry out combat missions. Therefore, the use of underwater
unmanned vehicles (UUV) in anti-submarine warfare in the future will
inevitably affect the way and thinking of naval operations.

3.UUV carries two types: Remotely Operated Underwater Vehicles(ROV)

and Autonomous Underwater Vehicles(AUV). ROV needs a cable to
transmit power and controls signals for remoted control in real time.
AUV works independently without cable, and it relies on its own power
and pre-set work. For military operation purposes, AUV is the focus of
military development. People should have a correct concept of AUV to

ensure the safety of sea power.

Keywords: Unmanned Underwater Vehicles, Anti-Submarine Warfare,
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UUV Systems Vision

A F R A FLE

g ee—

e (BT I
. P (Himgfish)

|_trastmas | EE TR
e K

202352810 H31 > HIFE=REE -

|

] = SR A AN KT 88 B 5

BRRR : 2EEXH > (EBBEENBFRRBRZME) -

S ‘
e [ 18 Mod 1 (Swordfish) | ']wem [ sandanan]
Efficient, Executable Progre: ’W abilities through Various UUV Systems.

CEBESMERT) &) - $£57% > F18 -

AARSCHERT - SH—HR T HEKTHEEA
(Autonomous Underwater Vehicles » AUV)
- PLEEIREERE [ o (KE B8 B STEE
TAE - BN TEE) - OIS S TE)
RS X Bl SR Ay E A -

R EEE—EK T A KT i H-Pegasus
3 BRIEBIAGE KRR - Bnbbwe K Dimitri
Rebikof f)1E19534F- Frag et + i FHkF
T AK R, (UUV) SE A A B S A &
BABAACER > (R195 T EBNFE TR ©
K TFERWZEM#E , (Special Purpose Un-
derwater Research Vehicle » SPURV) - H
B T HEAKRTEE, (AUV) » KBS

3, 600 R » TAFERREES, 000 R » F2EdE) )]
FeBEMh » R ATREMIAZES/ NS > EE R
JE/KSCE R - EA2IEFRCLIR - T HEA
R A ) RSS2 5 E
i1, 00082 =RUUVIE AR S R H
b o TR Z M HAEKR N TR ~ dg e
W T SR U T R DA SRR H
(A > R FR AT 2 R R e BB RE - LUK
T ~ %% - Bl ~ BRER ~ T B i
SRR -

DURESEET ~ WO ferbdl T A A KT fil
B, (UUV) Bl - B lEsans -

— ~ R K TR (U0V) B EEI

516 : Zoran Vuki¢, and Nikola Miskovi¢ » ( State and Perspectives of Underwater Robotics- Role of Laboratory for Underwater Sys-
tems and Technologies ) - https://hrcak.srce.hr/file/228387 » #ZE HEA : 2023F1H9H -

FE7 ¢ WRES - R 0 (BB UUV EfirY&ERRE)

» (BERGT) (%) #8305 - B8 2011F - H1-8 -

hERBE——_FmB—H 73



(—) PAE20 AL 90 A AR - EEE
R E T AK A pBdrRgEE
199420044 - IBHETILRETE 15581
PRt & BLE AR - "H P E2002528Y (
21fAcig FJ1E) (Sea Power 21)°F12003
Y (I EEREEHL ) (Naval Transforma-
tion Roadmap) '’/ - ¥JFFAIGEFAZER " ULV
3 ZcEMEELE S - 20044F11H - EiEEH
AR T (IEAER L HERE &) (The Navy
Unmanned Undersea Vehicle Master Plan)
B HTE TR LA2000E- A IR A Ry BLREE
S Er VR O E A A R~ Rl i AR
AR B R S 2 e S5 5 i B Em i 5
~ RO B R EAR RS - AMERTHH T T
B Ear ~ BELRER ~ Bl 5Bl 2 e gt
3 REHTER TUIVIERS » DU g AT
R B CRETT - H e ARSI 1736
TR ARSI R AT 7K T AR, - RE
WAL e RO i P S 2 i L - V%GR
IR RS R AR R B g - AR B fEE
{LELEAHAL - HFTEUUVERER TS ETT

Dien
(P

BEMEM A TAEEREL - DUEHRFTER
Br A -

() EHEZAK AR ZES "8
R ESE . (Naval Sea Systems Com-
mand) &5 - WH " EAEHERMGETERFA
2=, (PMS 406) BT UK N AR RaYET
&= "Sii TigE K N ERECHRL , (Naval
Undersea Warfare Center > NUWO) {7858
R SRH - EFGUAV ~ USV ~ UUVEE » If2
EAEERE - 250 T EAUK T
H o iEsE Lo RN I RSN - BAE
20054 » EHZ K TUUV ) HEAGESFEEL -
B EABRAKEERESINY "Manta Test Ve-
hicle, (MTV)" ~ Wil B iR i&E Mg E B MRz ey T
Bluefin-21, "~ " EE#EHE F=UKkEEEZ
2t (Long-Term Mine Reconnaissance
System » LMRS) "B A] 82y AH & E#REH 2 T
FAHHEA s . (Mission Reconfigu-
rable Unmanned Undersea Vehicles > MRU-
UV) 55 o (H R Ry S2 PR A BB TH R AR AR B s}
BB - EElrREE ek -

8 FERT > a& o AR (ERBEAEEERIMT

(EMEFIIE) @EUED) > 58324 - 588 > 20124 » H3-7 -

£¥9 : V.Clark, “Sea Power 21: Projecting Decisive Joint Capabilities” U.S.Navy,October 1 2002,pp.1-14 -
5%10 : OFFICE OF THE CHIEF OF NAVAL OPERATIONS WASHINGTON DC, “Naval Transformation Roadmap 2003” ,Depart-

ment of the Navy ,July 1 2003,pp.1-74 -

FELL - KB 3R R BEE > BRlE - (BIINEFEAMITSRNERTERAEE) -

» 393 > 557HR > 20184F » E33-35©

(=8ISR (@)

£¥12 : Mr. David Mortimore, “UUV and USV Systems Visions” ,Naval Postgraduate School,https:/nps.edu/web/slamr/-/unmanned-
maritime-systems-vision ,October 14,2020 » #&32 HHR : 2023F1H9H -

#£13 ¢ ['Manta Test Vehicle ; fRER "IBEKTEEHAPD ) > ATEANHERERBMIERT RBFRAOUUVARTE -

5E14 ¢

FE15:

FEl6

Miotto,Piero Wilde,John Menozzi,Alberico, “UUV On-Board Path Planning in a Dynamic Environment for the Manta Test
Vehicle” ,CHARLES STARK DRAPER LAB(INC CAMBRIDGE MA), September 01 2003,p.1 -

" Bluefin-21 , FHZEE " EEEEIERE A /AR] | (Bluefin Robotics)4E EESLE R T ERHOKE ERIE2IB/EK B IZHA - Robert
W. Button,John Kamp,Thomas B. Curtin,JJames Dryden, “A Survey of Missions for Unmanned Undersea Vehicles” ,RAND
Corporation, Santa Monica,California ,V214.S87 2009,p.169 -

FrEIEEt B FNKEBERZRA (Long-Term Mine Reconnaissance System » LMRS)—f& H /&g fa F 8551 & 3884, 2 UUV »
iR E R FLISEE M - BESAETTKER(EEE - [RE14 > HT72 -

BEBEE "LMRS | Z#%EFE > FEERANEEERRSRREARBIEE Z8EIRIER "LMRS | ZEES) 0 It
ARG SR EIRLUBEETRZ(ET% - TEBEREERE - FiE3 > HI132-

7A0BESWMERTIER+EHETH



A

TEAKTEHE,, UV BRRAERBFEEBERRANR

F— o AP T ERE-21, B TIEAOK FRRE ) PEREFR TR

RE 12 4-4 2AR
fi B8 | B : 0. 53R
B2 180T

'|I_" ——

fin 17 & E|0 5-2 6AR/F (1-581)

#® fF R E|[200-4, 500AR

£ A B | RESETLEETE » AEREE20/)\R -

AlEEK TR

o\ = SAFRASOKHZ AR E R ~ JREREE « ZIRREDKRIR

B} Z R © 22#ERobert W. Button, John Kamp, Thomas B. Curtin, James Dryden, “A Survey of Missions for Unmanned Un-
dersea Vehicles” ,RAND Corporation, Santa Monica, California ,V214.S87 2009,p.135; { ZEE;5E X B A 7K
BEIKMEEEE)  ERIEAZ » hitp://www.mdc.idv.tw/mdc/navy/usanavy/E-uuv.htm » 32 HEHR : 20234

1558 > EfFEREEER -

(OB RBNGE " A KTH#E
(UUV) a8 el 5 - RO/ ~ it U= e
R TS Ry " KA , (Extra Large »
ELUUV) ~ T K%, (Large » LUUV) ~ T ch#y
1 (Medium > MUUV) Kz T /N0 (Small)Z&E4%Y
TN ) o DURNSHE SR HERE 42 U0V T
fig , (Bluefin) K% ~ " EEEREEIIIEE
1 25 (Remote Environmental Monitoring
Units » REMUS) k¢ " #EKAUME A /K T E |
(Extra-large unmanned undersea vehicle
» XLUUV) - JridastBans

1. "EEfE-21 ) HEKTHEE (Blue-
fin-21 AUV) :

(DR "I AANE , (Blue-
fin Robotics)/EFESLE » TEEfE , RYIUUV
I RSTRYREIZLEI ~ 12 ~ 21 =T 42y
3% WM RERMAER - FEAGRRE R ST
~ RN A A4S - (HER

AR - SMBLTAER - RREE — BT
) U TEHE RS - DASHEE AR Bl T
Hrp "Bluefin-21, @& RYIH R ARTIRYEE
MK MEE (MEREFEIC - AEk—) - °

(2) "Bluefin-21 j UUVFEEHR/KEE
HEGREE EAESR - HAERREE T &
1S/FEAE | (Littoral Combat Ship @ LCS)
b MR BB T THE TR T M E
(Battlespace Preparation Autonomous
Underwater Vehicle > BPAUV) » 7EZ 7 =1%
FH 7K T 42 i s A 78 W i e il BPAUV - BB %
H 3= i ELKETE H B A @ T /K EE (]
s ESE - HABIREEETIRE - B EHE IR T
"71f, (Knifefish)FE5% - HHEATHRZLCS
o = R NS N e B N N =
(Surface Mine Countermeasure Unmanned
Underwater Vehicle > SMCM UUV) % ks EE 2L
H—ER o 552 TSMCM ULV, ##mE - HAT

17 B (EEBSEENSFRMBEZIAE)

CBEBMWERT) (FALth) » #5746 > F18 > 2023828180 >

H32 ; USNI News, “Report on Navy Large Unmanned Surface and Undersea Vehicles” ,https://news.usni.org/2020/12/25/
report-on-navy-large-unmanned-surface-and-undersea-vehicles - #Z HEf : 2023F1H5H -

FE18 - [AE¥13 > HI134 -

hERBE——_FMA—H 75



11-
L |

K 2 BPRHFREMUS "100, K "600 , TEREEAICHR

AR 1 6AR ~ 520, 19AR ~ B3ITAT (81, 68%)

MITRE

0. 26-2, 8AR/# (0, 5-5, 4&f)

BIERE

100AR

{EFARFR | 3EATTRR IR 22/)\6F ; SEARIHAI8/)\A

BAE |

$822600 ~ 900 1200kHZ AR R ~ JREEREE « SRR EIRERA

fHRE R3. 25/R - B0, 2R~ 240477

ATERE |2 6AR/F (58A)
BERE  |600AR(, 96987)
ERESE | BE 70/

FFEREMUS 600 K

mogse | SARARREEAR - EOLE IRERER © SRR EREVANR KT

BEHIFE - Z2%#Robert W. Button, John Kamp, Thomas B. Curtin, James Dryden, “A Survey of Missions for Unmanned Undersea
p. ry Yy
Vehicles” ,RAND Corporation,Santa Monica,California,V214.S87 2009, pp.118-125 » FR{FEZ=EEHIR -

PSRRI T Se B A N B AR 2 - #E 2
S 5 2ORSHE B HALCSHE | - BEFA R A
SERRZEENFEABEA o TBluefin-21 , thig
fA20144F4 HTEVIR FHRRERM T RS2k
nifitze/ w] ; (Malaysia Airlines)MH-370
IRULER LA -

2. TIEMEEIEEGHIECE | (REMUS) -

"REMUS , sxF-HREIEE " hEE &L
PEIFZ2HERE | (Woods Hole Oceanographic
Institution > WHOD) F-3E[AZERY—RFIK T
H i - MRIEK/NARIE > 4356100 ~ 600
~ 3000 ~ 6000PYTY > fEEFEANPIFAEE - FRELER
AT DU R EEHEE RS — H - TTRTER

SEERAH LAY g - (Tt AT NS et %
FEMERUBIRHAC A - T #ilfa , (SwordfishH[
REMUS 100) il =X{#U5% 2Mark 18 Mod 15 1
T Ff, (Kingfish > REMUS 600):&Mod 2 (
TERERETC @ A3 - VRIS A LBl
HURHZEREKIMEET - BB PRIEEREEER ~ Rl
TEERENIA ~ BEHEEARNFEE  BRABIK
HIAGLIRESS » IR Al R /K & E IR #5 -

3. T AKBIMAKTME , (Extra-
large unmanned undersea vehicle >
XLUUV)*

(120004 » SEEREEFAGHTZE T K
HUME A K N E , (LDUUV) » BZ AR

5¥19 : Time, “This Company Could Make $70 Million if It Finds the Long-Lost Wreckage of Flight 370" ,https://time.com/5096624/
malaysia-airlines-flight-370-search-ocean-infinity/ » FIJH{ HER : 2018F1510H » #&Z=HHER : 2023F1H9H -
5320 : Woods Hole Oceanographic Institution, Oceanographic Systems Laboratory, Autonomous Underwater Vehicle, REMUS” Web

page,last updated November 19 2008 -

£¥21 : Megan Eckstein, “US Navy nears decisions on new smallmedium underwater drones” ,Defense News,Aug 13 2021,https:/

www.defensenews.com/digital-show-dailies/navy-league/2021/08/12/navy-nearing-decisions-on-small-medium-uuv-replace-

ment-options/ > fZHER : 2023F1H25H -

£¥22 : Ronald O’ Rourke, “Navy Large Unmanned Surface and Undersea Vehicles:Background and Issues for

Congress” ,Updated(Washington,D.C.:Congressional Research Service,March 31 2022),p.1.

760 BESMERATIER +EHET]



A

-

TEAKTEHE,, UV BRRAERBFEEBERRANR

£E :3.85-5 AR
i EIER:0 1HAR
EE :600-8504T

= PP HRY THugin 1000 5 PEREFAICH

fn 17 & E|1-32R/# (1-580)

£ R E|1,0002R

3

£ B B | ERAERF R/

B} Z R © 22ERobert W. Button, John Kamp, Thomas B. Curtin, James Dryden, “A Survey of Missions for Unmanned Un-

dersea Vehicles” ,RAND Corporation,Santa Monica,California,V214.S87 2009,p.141 ; HUGIN 1000 Military Ver-
sion Main Specifications ; A9-E/AUV/AUTONOMOUS UNDERWATER VEHICLE ,ECA Group, https://www.
ecagroup.com/en/solutions/a9-e-auv-autonomous-underwater-vehicle » #ZRHER : 2023F1H3H » HIEE =%

nE -

e

Bl = s BB R AR EE "N
% 1 (Echo Voyager)

'RERE - CFEET EEEAZLUEE! ) 0 #H

BE{& - 2019411 H25H - https://kknews.cc/

military/k4pxakp.html - #ZZHER : 2023F18

5H -

ERGER /A - R S SHE N
BITTHHESS - MR EH BRI - P
LDUUV ] A e Z2E fef s B A9 P S ek > SZEAC
o A Aok /7K M ERERERS > AL

I EL A 2 1 0 = e SE R EE A i e
° 2017THEAH - SEIFHEEN TS T E
RAE A K R, XLUUVD S > I AT
EAREEALDUUVIAML » AH RT3 » 2 E
RREEAFHANT » Al A EEEEH R - H
iR 2, 0007 -

(2) JBFEAR AR A i 2 7] DU AZ I
BEVER: sk A ERRRE ST - HL BT
YESERETT @ T xR it B SRR 1E &
s PRAME AT T FREE ~ TREE ~ JKEE S
ey - BUK MeESEAHRIAC s - DT T ISR
- BEwE ~ (8% (ISR SEEHS - “HigEEny "
it A K N2 fEEEE ; (Navy UUV Systems
Vision Chart)® - TXLUUV, MEH S8 E
TEAT S E MR REE S TAE - DURATEE TEEL
b RRE SRR G - SVBEEL - [

5¥23 : Office of the Chief of Naval Operations,Submarine Warfare and Department of the Navy,Navy Research and Development, The
Navy Unmanned Undersea Vehicle(UUV)Master Plan(Washington,D.C.:Department of Navy,Nov 2004),pp.18-19.

5324 : Military technology, “Orca XLUUV”  https://www.naval-technology.com/projects/orca-xluuv/ » #ZZ HEf : 2023F1H2H -

5¥25 : Seapower »  “Navy's Orca XLUUV to Have Mine-Laying Mission, Adm. Kilby says” ,https://seapowermagazine.org/navys-
orca-xluuv-to-have-mine-laying-mission/ » #&32 HHR : 2023F1H9H -

5126 ZEBUBERFUUVERER KEZ X/ NRDBATERER - M A I #1T R NME LT A ERINAYETS - Slide 2 of brief-
ing by Captain Pete Small,Program Manager,Unmanned Maritime Systems (PMS 406),entitled “Unmanned Maritime Systems
Update,” January 15, 2019,https://www.navsea.navy.mil/Portals/103/Documents/Exhibits/SNA2019/UnmannedMaritimeSys-

Small.pdf?ver= 2019-01-15-165105-297 ; X/ > (EBIBEE N BERGBEZMAE) -

(BESMWEART)) (Zit

) - 88574 - FI1HA - 20232818 > B31 > gREAR - 2023F 1898 -

hERBE——_—FmB—8 77



' (R o
.‘,..._

F0Y : PEHEGH " SeaOtter Mk-1I , BIPEREF ICH

EE : 3 66AR
s BIEE: 1L 1IAR
B8 : 1, 0002/ (2 20082

fin 17 & E|1-4AR/% (-8

# F X E|600AR

{& M A5 | {(EFAEMRS I A 20/\8F o

B SR |RERE K TR Al EEER o

BERIHGR © 2 Dr Russell Wynn ,Dr Elizabeth Linley ,Dr James Hunt, “Global Inventory of AUV and Glider Technology
available for Routine Marine Surveying” ,NERC Marine Renewable Energy Knowledge Exchang,Southampton
UK,Appendix 1,p.68 ; SeaOtter configuration, AUV System Spec Sheet, AUVAC, https://auvac.org/2-2/ > 2= HER :

20231530 > HfFEEREEEK -

JKEIVEE ~ BET-1EER ~ FTERSEHERAREST 5 55
e ~ RIS A > LDUUV R XLUUVE R Fy
ISR > HAEE SR TR T L
A R EE AT 5 (SEEEXLUUV T [E18 5% [
Echo Voyager) | - @lE=) -

o~ BRI K R EREL (UUV) 8B Bl

BT BN  WONHEI A2 EIZR
A S A A ZK R i 2L (UUV) i > B g ER
S VEE -~ PEE ~ R S A LY
IR - ETERRR M L BEAHEE
SR o DUT $HEF 2 Bl %42 UV > Z3HiT
e ¢

(—) L

SIEEEE H i FH 2 R A KT i L
UUV) - BFEROKEERRY " Hugin, %1
IR/ INANE] 43 FyHugin 1000 ~ 3000 ~
A500PUFERY G n] T R ~ JEERRE R
~ REEMIER > “Hrp THugin 1000, &
% R8N e NS KT ik H ([ERERE T

s QIR =)

(D) =R

RN HEAEFEM U0V, - 535k
TV | (SeaOtte)Mk-THY ~ Mk- IT B (M:RE
9T 0 WP EL "Deep CHY, - FEGEMA
KA - 3% M E R A = AR (R
» HAT "Deep CHY , LA EE G HAET T
o BRI M ACR B 2R FTHE(EIK
MEZEEGEE T HESERS

(=) Imeh

B Sy B A 25K00V > 435152 T Double
Eagle SAROV , (ZMEREEE T » anzRFOFI T
AUV 6278 | o SAROVAJEREIEEH F R
i "AUV 627U |, W] Ee K A s A - B
FHCRy Bk B VE R B S P BRIk BE R -

=~ I A OK T EE (UUV) 5B gl

(—)HSu0018Y

20194E10 1 H » Hodb B 7084 B I
s IR T —ZZ A E/rUUV THSU001#Y

£¥27 : Kongsberg Maritime,https://www.kongsberg.com/globalassets/maritime/km-products/Product-documents/hugin-family-of-auvs

i3 EE : 2023818108 -

£¥28 : B. Lehmann,K. Siantidis,D. Kraus, “Active Contours for Object Characterization in Sonar Images” , In:Proc.Underwater De-

fence Technol.2011,p.1 °

£¥29 : SAAB - https://www.saab.com/products/double-cagle > f&Z2 HHp : 2023F185H -

78U BESMERATIER+EHETH



TEAKTEAE,, UV BRRAERBEEBERRANT

£5 1 35AR (11470
i o |HE 1 3AR @ 2R

" "B ¢ 0 8AR 2 590
& : 5027 (1, 6536

F T 2 BB HAY "Double Eagle SAROV , TEREZEICE

fil 17 & E|[1-3AR/#A -65D)

2 15 7 E|300AR (9841R)

BB &R |EUREALRM © SRR EIEERAIE

BFRIZE - 2222DOUBLE EAGLE SAROV One system multiple functions,SAAB,https://www.saab.com/contentassets/33ba

741839b44ae3861195862e9d3197/double_eagle sarov_brochure.pdf > 2= HER : 2021FE5H9H - Double Eagle
SAROV Ordered for Mine Countermeasures,BlueZone Group,February 14 2020,https://bluezonegroup.com.au/an-
nouncements/double-eagle-sarov-ordered-for-mine-countermeasures/ > 2R HER : 2023 F182H » BH{FE =2

BE -

[Py : it THSUOO1#Y | f A/K T H

BHRIFE © 222 China Navy Reveals New Large Underwater Robot Which Could Be A Game Changer,1 Oct 2019,Forbes, https://
www.forbes.com/sites/hisutton/2019/10/01/china-reveals-new-robot-underwater-vehicle-hsu-001/?sh=799a3f8e1991

tRREH : 2023F 1750 - BIFERENE -

o BRI R EEARESE - thgrthdkE
LR AL T IEAK T A GnErYD -
YEBAEEEART o R TR T ORI
AZK R, (LDULY) » RAEERIGAR ~ TLKY
1SR FE7REALETHHISNE - M ERIRGG Y
fiid > AFEEOEEE ~ R ~ BN
» R R B EEEECR R B 2R - AR
FrER A5 2 - RirdeA T S MR T
» FEROURBAEESRAT © TR RS IRt
FTRE Ry iARRAR - PEAY AR EIRRSRBON -
TR VB R > oS RTREGRER /K IFIRELE
SAEAE LIEITHENL - FFERfERE i - Wl

REERERY; 18R (E L (ISR BEEE i
AT - s BNl eCas HEERE Ty - HIfAT
RERC Ry B EIRE S IR H /K EE -

(Z2)IBE (Haiyi) K FIBFIE

1. "R K IEAEE T BB
- HEMEMTSERT ) - RN &'
R0, 220 R > HEEL. 20X > HERI6OA
T K MBEEETEL 20001 iR
800-1, 5005 » HEFI60H - H Bl fikEH)
77 SRR ST A TREE) - s T
#B Nt A€, (Acoustic Doppler
Current Profiler » ADCP > fRFHFAHIE TR

£330 : The National Interest, “New UUVs: China's Plan to Attack from the Sea Floor,” March 9 2020,https://nationalinterest.org/blog/
buzz/new-uuvs-chinas-plan-attack-sea-floor-131067 - #Z= HHR : 2023F1H9H -

hERBE——_FMmBA—H 79



(7 N R T 3-= O Zlﬂ:r%ﬂﬂ%(l /i) DL Bz #% Bl JE $5 #E ULV (181 47)
BRRE © 2% (EFEMEKE BAREBELR) » (BE#h) - 2021F 1840 - https://www.chinatimes.com/

newspapers/20210104000107-260301?chdtv ; ( ZEFREISSEM A BN ENE/ARIGE) - HEHER > 2021
F1H2H - https:/orientaldaily.on.cc/cnt/china_world/20210102/mobile/odn-20210102-0102_00178 005.html - g

REH  2023F1F7H » EfEERENE -
FA 1 It T ) RS T RS R L K

:EEEE %E*E E(?;IEE) E «(0 39/-\R
/50'6 /E/?K 500/\R
fiiiz ~ BN -
#efa 1 &1 8X E&K0, 3I9AR B8BTS 1 R2 8XETRR0, IIAR
B[R, 5008 B[R 11, 000AR
1500 |f#F2 @ 1, 50088 X 02 |fiF2: 1, 20018
B 308 B# 608
B8BTS 1 R2 IXER0, 3IIAR B8BTS . R2 8XER0, 2AR
B |BZR 4 000AR B X 11, 0008R
4000 (A2 FER X 03 |[fF2: 80AE
Eﬁjj 60E| B#7 48
#8185 : K2 8XE1R0, 3I9AR BBE : 3. IXER0 I9AR
SHHe Az 11, 0008 N e BRIFR
/EMX 01 ﬂﬂ,*EE 1 OOO(L}E /Ei‘\\'iL EIL*EE . fit_rﬁ,
B#7 : 50H B#AH 1208 L

BERRE - 2% (BRHEHALLE > BN BRMBKTEPEERXEN T BEAREZR0619XK) » (F4HH
#]RY - 2020F7H 178 - http://www.stdaily.com/index/kejixinwen/2020-07/17/content_974225.shtml ; ( fzE

BEFRKT B MEEBTARE) - RIFHEM > 2016118211 > https://www.chinatimes.com/
realtimenews/20161121001925-2604092chdtv - 2= HER : 2023 FE1H7H © H{EBE=REEIEK -

ZHEER) ~ KN EES R SR PR R P44 (Sulawesi Selatan) ff Tyt -ht
DU Bt rr Bl e FREK - By THEAK TR (UUV) - PSS
2. 2020512 HJE - EJEMUIRAE R RRRL L rhit TygEE KRN - HEBSEUEIZEA

X331 (BB APEIKTEMSEEZANENE) » £k » 2021F2H81H - https://www.upmedia.mg/news_info.php?SerialNo
=105443 > t@Z=RHER : 2023F156H -

332 (FBAX K TEASFEEEHRABHEIEEES) > BBC News » 202115250 » https://www.bbc.com/zhong
wen/trad/world-55800942 - t&Z=HHR : 2023F1H2H -

80U BESMERATIER+EHETH



A

TEAKTEAE,, UV BRRAERBEEBERRANT

Fb : gt TEK2000 5 MEAK T EEPERERR T #

Wi 17 & | 1-3AR/M( -58) :

B 1E R E|240AR (18THR)

& A B | EBE20/)\eF

B Rl 2% |#B MEHEUEEE KRR © AITR B R AN

BHRHGE © 22ZTop War > ( Autonomous maritime systems to guard the interests of China) - https://en.topwar.ru/151264-

avtonomnye-morskie-sistemy-na-strazhe-interesov-kitaja.html - 322 HER : 2023F 1850 > RIEETEEEIER -

ENEEEERIE N YN B TR IN
PRI PR B FR g /K e - DAL
s B R VB GR TE A (AR 1) -
(=) 57 (Petre ) KT IBHIEE
B TREERER ) H W - RS
B FIEEIEHEER K T T g B ED
AE ~ MWL I5E ~ ATEEIREA - FRilkite ~ e
R AT UK RS RS - HEZIRER
FRMRFf] > SRR SRR B KR
HERE ~ Y0 ~ TR EYHEZ L 2
BRI A AR — TR PRI T B - AHEA
REIRIgZ AR R o DXy AT
— TP ZE M R SR - fECRZK T T
BRI ARSZ L RUKERIYIE TS - 42201844 H
TYgE , BRIK IR ETE > R T
8, 2132 R > RIS AC sk (MEREFE T » ANk
730 0 MR AR R I E AR
(P9 BZ7K (LanShui) #EAJK O B (UUV)
rRASTAEAESEATK T BB AYBESE J1HE]
BREUS TP 2 AR - I HE R i L
TR R FERRE YA K ~ /K MR -
e H AT Z FHEE AR A B - (B HEF

ZAE FIFERY HR B KRR A RIRIRF TR
HABER - AILUSER &R o Hrp Trp
RS /KEEE] | BhG TEK ) R JNEEL
SEBdRY TREMUS |, i EAHEREEL - HATATAE
H TEEZK160, (EZ0. 16K » BEL T4
JO ~ TEE/K210, (ERO. 21K > KEE2. 2
NRO B TEEK2000 5 (AR K0 34240 -
FERRAAR - ankt) » Hrep TEE7K2000
L SRR E G TE IR i - BRI R RSES0
IINRELLE

(1) #%% (ORANGE SHARK) #E AJKFO B
uuy)

" R TREEECEEE
J (Tianjin Deepinfar Ocean Technology
Co. ) Praglny " HE/KTM#E , (AUV) - &
A AFENER - HrBEH RS -
7K BB A S B sk (PRRERE DT - AR/ L) -

Y~ FREIMEA K FEE (UUV) $E B

(—) RIEERTEAK T EEZZ DL T &R
Hkes 1 ROV A » L Frifise il K2
LLUB R B B 3 R AHRIROVEG E AUVEE 3%
fii > ARG T REEERMER G HRAE

333
story/6809/5133799 » 3= HER : 2023F1H3H -
334

(FHREHRKTEAR 25T EEMRE HENEFRE) -

A ¥R - 2020 12H30H  https://udn.com/news/

BEISFRRERAT A GEROK TR -http://www.gpsca.com - HERARA 202321 A6H -

hERBE——_FMB—H 81



£
r.s
5 E =8
FN 2 dt TR T -A%Y , (ORANGE SHARK) TEREZE T
it W | B 2AR B : 0 2AR
H S| EE 80T (4, 4007E)

il 17 & E|1-3AR/% (1-580)

# 1 & E|0-300AR (0-9841)

-

£ A By M| LOEETT RI{EA 20/

gt "

D’

seX
jit

B B = RERE K TR  AIRER - SR EE

BRAR - 2 ( 1BR” RIIBIFKTFMITERAUV) - HET > 2021F4814H - http://www.zhaohaibao.com/prod-
uct/742.html > 132 EHER : 2023F1 550 - HIFEEEREK -

U - W EWHEAERHEAE T Investigator 90 4 PEREFHITH

EXE® 1 1x0 TAR

it BElEE 0 49AR
5212087
w g o TKEHEESS @ TH0WX4

HEEHEHERS @ T50WX2

1 fF B FE[500AR (B8 1, 000AR (732

f&@ A By | 3EMEIT I EM20/)\BF

BB S| KTER

BRHGE ¢ 222 Investigator 90 Observation Class ROV, DWTEK  https://www.dwtekmarine.com/dl/file/CA2JhCoRjI6zIRGO » f&

SREHHA : 2023F 1 A5H - RfFERERE -

(DWTEK) K9 " Investigator 90 - JEHNEH]
REYEE/KEZS ROV) i 2 - HA/K T
- BEAR T SR A o P TRIE K N ESERE
J1(MERERETT - anFTL) 5 P53 THAREERL
A CAERROVIEZEZR L RT3, 0008 » 1
EIHIFRROVIREEL, 000 A R » BIRGIEH
s PR B 7K TN LEDSEKE LI BARE B 5E R] 56, 000
IR e ®

(O T xSk, BEMRE Tk
FRERZE | o APk EE (ROV) - B5#EsHE
MR EIRE (A 7S) 5 T okEERk el
Bt /K B Hlzy - DL ER A LB RE s IR

AR R - W Al AEMRA, /K R 1A ]
SMT/KEETERR - T L eiEbE M (T
B o BRIRFEIRSA T 2EAE | 1BreisE
Bt~ THRIERER | g MRS ERT A 2R
/NRUEAOK MR T TR L
J W TEbERR o I A R EGEETE K
i (ROV) RI B TR AHRRATIE SR - H AT
BRI " HEAK MEA , UV BT - AlE
Zeat IR IR e 8T R - (R
R T ANEE ) TR B - TERER
B RURR B S > MR AR EE A

£¥35 : DWTEK, “Investigator 90 Observation Class ROV”  https://www.dwtekmarine.com/dl/file/CA2JhCoRjI6zIRGO - 2R HER :

2023F 1850 -

5¥36 : (Boxfish ROVIK/EREZ M) - BBRERIARMHEIRAT » http:/www.multitek.com.tw/product/p1/p1_1/Boxfish%20ROV.

pdf > t&ZRHHA : 2023F 1758 -

20 BEBMERTIER+EEHE ]



A

TEAKTEAE,, UV BRRAERBEEBERRANT

[ VANRIRT5 3 (i N e b 8 At i
BHER : REE - OKEEREKBIEEEAR ETH#HR
fE%) - (FFERAW) -~ 2019F1/8258 >
https://tw.sports.yahoo.com/news/ 7k 22 55 fit 2 fitg
M RERIE-E B MR IESE-160000947 html - 15

FHER : 2023F 1598 -

2 \EmAKTOERWUIWV) RKRZE
{EERRY BRI

THEAOK T A, (UUV) RS REEIR—
HTH - (H2ANZGEAR B F IR
HRE L a2 WEHTEE R - AR rGEE
MR IR - ARESSCRIEIRE M ~ (15
SEARE R A 2 ST ES BT - IREUR T
B5 15 BT R IR B Sy 8 58 o
i LE R S AR A R T 2 B g EE AR
B T 2 S o DU RUUVAE S 7
TRk RTREIREIBATE » SFHE TS -

—  RHERE I REDR

(—) A KT R (UUV) RS RRY
RS TREIR L TREFE/K T SR EF AR
RIS - LR R - TS
A IRAVAER ¢ SETEE R TREANS B R
FFE RS E S EE M TR R AV BS B
ot B Ao o ] S B = P RE Y RE TR AT
H ATt 525 SeE UUVRE IR B bt FE R 28 fe iy

- 2 AR "AUST ) BA{&EEHT " IMTP |
BhETHHRLE T SAUVER
EFH}ZKE © D. Richard Blidberg, Steven Chappell, James C.
Jalbert, “Long endurance sampling of the ocean
with solar powered auv” , TAV2004-PREPRINTS
5th IFAC/EURON Symposium on Intelligent

Autonomous Vehicles,Lisboa,Portugal,5 July
2004,p.562 -

TFEEE - (REEHBVEIEM - 248 (BVER
ARV R TR T kL E ) ~ BT (R
PR PR R 32 1 53 24 B /6 1R BV
PeEE (FER RSN S B A A AR R A2 T 3%
B E S DI REERZE - EFRKH
R -

() R AR 8 FH A LK T i 2 FrRE TR
WS - RrEr DU K RE &5 & BRI R AR SR
e JitA) - T AHR Bt B AT B A R 2 1
PSR - W 2 IEBOT R R - ROREE
MR 2L UUVAITE BAE TR
B HETT 5 B RIS RE MRy RE S 5K

CANSEED T H KR SRAEFSERE . (Autono-

mous Undersea Systems Institute » AUSI)
BT R Be OB B bE , (Insti-
tute for Marine Technology Problems -’
INMTP) B &5 B LA KRS REfE A 7L T SAUV
g% TCNE-E) - BIER A LA RE IR AR Bl )
A -

£¥37 : D. Richard Blidberg, Steven Chappell, James C. Jalbert,

“Long endurance sampling of the ocean with solar powered auv” ,

1AV2004-PREPRINTS 5th IFAC/EURON Symposium on Intelligent Autonomous Vehicles,Lisboa,Portugal,5 July 2004,p.561.

hERBE——_FMA—H 83



T AR HEHE Rl

EHHTR B EE R T A K T A #
PRI ZEMOR FEHEAESS - SRITT R B HEHERL
Rt L TR AR SE I HEERS ) (In-
tegrated Motor Propulsion @ IMP)#&MHEE
EPS B I A A - TSR RUEEET
A R K RS A B sy E & - fEfEfiR
e ® TINP FEHEMIEZINE - fHEERIE
BEAHEC - BRSO EAA — /K R —1E
KT EEELAGHA SN E Ry il E8IGw] DAfE
o - FZeAK GRS o BERT DR SRR
SR DARAR AR - HEl " IMP, JREAR T
Mk-50f B HERERS | &2 2R T IMP, HEIHE
IR ERE R BRSSO /K A4t
BADWRBABIIEINES - ks
RANEERTE - RIELAE = LAY HEE SR Dy LA
YHEGRETT - Uy HRIF TRy E5E -

=~ EEE

(O BITEB T IAK T EE 5
B A /K N B S 7R B L e AHE )
e e A S DL B EL s A s EL R A A Y 0K
FeRl &R IGIER © s RN E S =
IREERIEK - 2B B 475 » ST AR
R {5 BREE R SHEERE - RN
feEmERE N - HaEEE/kes ROVBY
S T BRSO RS S R T
I A H BB R IR F A E e

11-
L |

AEX RN - — OB E B EE
GRS > HEMSETTHEREDT - [FIRR
i/ NEERERY ELAE - PR EIRF I REL T -
Bl U2 BE AR AR T 1 ROV R S e
FOERHMENERE ©

(2D M FHZK B AORy 5 T PR HL S e
77 o TEEERVEAER - KB E A A
5 LEHS rEAHES - ARG RS R S
SRR B i < 5T - HRTR TS
PREHEEREE NIy~ SRR SRR
5 > 5L ERF 2B ARAENTTE—LE0TI/k T~
(S TR - DL bk {3 L BE
EEE TS - RAGEREHEEVE
BAEREE - BIFRRIE - BirE=
» R E R AR R S R A (5 Rt
> DIFUUVEL R 22 2 R I B A A ##AL

P9 ~ Al

(—) LAUUVHCR 528 > — 5 =AUl
AECRay - DU H AR E R - & —X
TERYBCR RS - BT MBS AR — B
AFEE - VB - /KR BT R
ErEIHA K - RGEH SHEE TR
RIS AR T30 ~ B A7 BB, - 5
AT AUR R RO AR R A o HE
FaR BRSSO R B AT A T, - A0
KRG HEIEAEMRAY " REEAL, (Manta
Ray) - "#R#% H ATk - SR T ER

5138 THRAVEESENHHEERS ) IMP)E—ESEEEEPNEREETFRARBEER  MEHETFRREEERERR
UREE R fE —#EAVIRICIK THEEERE - Qiao Li,Shahrir Abdullah,Mohammad Rasidi Mohammad Rasani, “A Review of Progress
and Hydrodynamic Design of Integrated Motor Pump-Jet Propulsion” ,Applied Sciences,Volume 12,Issue 8,10 April 2022,p.1 °

£¥39 : Qiao Li,Shahrir Abdullah,Mohammad Rasidi Mohammad Rasani, “A Review of Progress and Hydrodynamic Design of
Integrated Motor Pump-Jet Propulsion” ,Applied Sciences,Volume 12,Issue 8,10 April 2022,pp.10-12 -

#1340 1 BRUERR - KSR ~ RTME > (BREBRZAR/EAENEE) -

» 51821 -

(I BEME) ([BUI) - 534% > 1058 - 20155

£¥41 : Dr. Kyle Woerner, “Manta Ray” ,DARPA https://www.darpa.mil/program/manta-ray - 2% HHf : 2023F1H57H -

840 BEBMERTIER+EEEH



13

TEAKTEAE,, UV BRRAERBEEBERRANT

BAMEEERA > EMEERFSESEREH
FREGUUV_EREZ 2/ N £ P O S s
EOAHERESH - BB B A
FHedl -

(2D HaiseE AR R M2 eCas B
TRy RATK TR i B LRI BRSO < — >
AR HAARRATTRAE I ME. - SEREHEA
ECRs AT DL T e - e DU RS
ar T HAM ERESS - St > HATRIEER(E
o =LA B B EL R IR A U BRI R T B e R E
» DU R S B O ME R BB
ELEREA Hg R IRIEE ST - S5 EEE R
MRS AR -

B~ EAKTO AR WUUERRM
2 B AE B AR

B TIEAOK A, (UUV) Egab Ry
VB ARRFRAE R L E M= — - AJEdT
K HAESE ~ ZKE M ~ i s A s
< TIEEE ) (ISROFER - Rt & BEEHE
IREF TR E R R R AL - DUBRRE R e
ER{EREAUEE - HATUUV EBAEH 2L Th A
7K - ARGKEEES ~ K NIREEEREA
MmSEEd K M EEALG . (NUWO tRIERTTEE
FE PR 5 i L i SR 2 s F R - A
T HUUVE A - EEAEZ TR T
PR sKETERR > IR TBEE - Kt > 5
BRMEE A i L AT PR SRR > DT

TEVEER R - JrHrat AN

=~ SRR 0 R B R g B R

SR FH A KN = (UUV) iR B
BRSO EE T e /K BB R MBI
JE ~ BERE ~ IR ARG SR I RRI AR - ST
H B SR e 2 HORE - M UUVES )22
5~ AMERE - HRECE MR YR - Rl
R Bl RIS TR — § FHERGE AR
Sk R EE ZEE RS TT 20 By e FH (2
AISEME B B PESN - IR a] Fe B BRI A5
HOECEE S - BT HuE Ry KRy » m] 22
FRH2000 T TR E R LA
(Persistent Littoral Undersea Surveil-
lance Network ° PLUS Net)#%:& » “FIFHAR
[FIXEAY R R R UUVE TR ERGii - H Al
FKiFE O FEEIEE - WL EARX
S B HEA I T -

T~ WO FRRARG 1 R B IS TR

(—) BB

FZE UV B LIE R - Al EHE
HELT ~ GEMMUAR ~ RERE R e B i
HEWRE - e~ KT E e R
~ HEE - DARETEME R o BRI T 5
TR 2 RO R S PRI A1 IR AT
T 2 A Bl VL e 2 R R i 52 PR ol e Bk, (2
HIE ~ ZKERERED - BUhnas kT & e i ik
TIIGE - AR A s R - 1ET T E5E
R EAHRE] - ISR B ST RRSSUR, -

5142 ¢ BEBIBERASSEMAIS - AMUUVELEBIEMER 2K T ERAIMEEE - S LTRSS ERE(E - WERBARIE
LHUEN THHEACREE - MHATTSIEDIRE - SFEAE - KR - BE - LBl REMEFTREITTIERI -
EYEIR L FRRAEFIRIE | BB RE L ETR Al p B ETT A - 3 RIEATE(L - Naval Technology, “Persistent littoral
surveillance: automated coast guards” , April 30,2012, https://www.naval-technology.com/features/featurenavy-persistent-

littoral-surveillance-auvs-uuvs/ > 22 HHEA : 2023F187H -

343 FBRE > (EEBESRITBK MFEERIEB MRHER - Aok THESIERE) > S HEAE > 20165F8820H -
https://kknews.cc/zh-tw/military/3zlag3.html » 38 HER : 2023F187H -

hERBE——_FMmB—H 85



FHEBETK > QeI HEMESE EM ~ B
A ke /K T EENRE SR Y /K N A - #
ESIWEZRLISEEIE toEN N | i LS PNS
EiHEIRER 0 PERNEBES  BPERE /&
AN [FIVFERATED » $2THEBIRR » MR
PRERE AR -

(D) RBEM

LEFE B Ry R AT AL B A = e, - e
SHEREMUMIAREE - BREICE BB SR TBE Ry
S-St - NERTREE S OB S T B
B EER i i o S 7 S AN

1. B4 -

10 B 8 22 Ao b m] 8 A UUVEE R B
H/K MRS 2R o BE T AR M B A~
SEA] ~ NEHMIAT o SO i T

 FIHHER TAERME - AR08 g
TrEk iR e - dEm A R 5 B TR B
» HEhZE ~ KA THETIEEE -

2. THilJRR R A B -

R UUVETE BRI R g KRR RS DA N dCRy
J& REEFE LA b SEEGR 7K T2 7K RS
AR B ) B e e e R L (o o ] o
EMUAR) 5 BEREE ST T T K N BB Iy

TR EH AR g B it B AR s 1
FHE > WG E IS EREREE o B ] EE Ryl
UBFERNE - S EREM R BV N F 1 TR0
% HCEGEAHUUVES T - 34T " AEE L (E
Bk R SR 7K EE

11-
L |

Jo\ o P B BRI ﬁﬁﬁﬂ@éﬂ(ﬁ%ﬁ*ﬂ”&%g“l
[P IR s T
3. AERHE
e O 1) 158 FH A B AP T T T I AR R 422 ﬁfr

» HET B e T BRI - WIAE R
ﬁﬁk@ﬁﬁ‘@iﬂ%&lﬁﬂﬂw SRR ﬁul@ﬂ
BRE ~ FRAVSGERIELE » RSB HITHE )X
IR

(= BEFHED &

PRI P P R A 7 H eI 2 7 A T S ik
S WUREAT /K T T REEE S v
BT T I ENRY - 2R RIRIREEE R
FRAEEENE, o IRIEL > w]SE R UUVACR @ (3
MV - VR FHAE (R AR By - IGE/K T
i B0 RE B " EERRER ST EE L 1 &
(P e LRI SE GBI - HEIRTE
MEE AR5 i -

f ~ #4555

R B I RARE I - 5]
AR E R H R SR A - T HAT T EATK
NEE  (UUV) B8 A BE iz H A2 257
FEIRVEE - BR TR SRR ~ 7k
NRMEESEERSN > aEAE S ERE

° 200946 H "iEBIMIZE , (Air France)447
PR Ze 8 k2 20144E3 H MY T T, (Malay-
sia Airlines)3T0HEEEAERE A - “Hl AT
SEREFHUUV2E SR F TR - 38

2 R BERTEE RS
B4 ERWR 0 (HBNEE)

- (HUJIET ) (IU)I1) > 8334 - 55783 > 2012878 » 74 XS © B&iF > (it

BERERERNEEBEREHMEE ) CEESMERTI) (FZAtm) » 55534 > 556Hp > 2019F12851H » H9 -
5¥45 ¢ (GEBMZE44 7RI ZCEE ) - MEE B F 0 https:/zh.wikipedia.org/wiki/%E6%B3%95%E5%9C%8B%E8%88%AA%E7%
A9%BA447%E8%99%9F%E7%8F%AD%E6%A9%9F%E7%A9%BA%EI%9B%A3 - t&32 HHp : 2023F185H -
346 ¢ ( EEARTRTRANZE3705RIHEZCEE ) » MR B/ EL o https://zh.wikipedia.org/zh-tw/%E9%A9%AC%E6%9D%A5%E8%A5%B
F%E4%BA%9A%E8%88%AA%E7%A9%BA370%ES5%8F%B7%E7%8F%AD%E6%9C%BAY%E7%A9%BA%E9%9A%BE

taZREH  2023F 1558 ©

8oL BESZMERATIER+EEHEETH



A3

TEAKTEAE,, UV BRRAERBEEBERRANT

SERN[FIREREAYER - AL BRUUVAS A] R Y
fAAEEIE -

TS TR, fEER2 B R B
GBI H/K FEREEREREI I RIR -
QRT3 FHUUVE BE B R BB 14 ~ B IFRk
ARG b S N B0 2L - SRIL SRR
55 - BRAERLHEE - AR BREHE
R R 2 B 208 fe e B2 H A BRI LB ZK R
HREIFEIRE > BATER BR S S i 2 [ SR RS T
FERRE ZHE > A RERE ST A fl EL
PR B ERR A8 » TS ARZRINZK R RA
1 B MEE LIS E A S BHAE - Vg R 22 2@ P
FEEGFEATIL - BRI ST i e
BoHL ISR R o AT SRS R SR - Al R

~ BHEOIGE A A K T fERNTEEER - A
REA T B B ARAKK T SRR I &

B RGeS L AmiR e HAE - &
TEE T

BR&mIR  BEFEEPRIOFH » ST
BREEMFER  IBVEMRESR - 2568
BFEHEE MRS ERMESEAR -
BRSSP BEFEERMAEN « Sif
BREASMEEIERTREL 10TET - BE%
AERFRER - kZFERFEER - kRE
iR ElR ~ ABERFRER - IBERMS
RHUE  WRBIIBER MR E
{LEmEE R E L IHE LA -

BRIGENPAR - IBEERISEM - RIHKE
RIGATHEE I HEIFEAR T I6F T « FPILKE
PIERIGLI0TEYE - BEEREMRIRTS S
F BAEREIEE - FER - BRENE
EFEEER -

AL S

K7 B8

B EBREARE) - REBERZMERR - BEEBEKX - I SEMAINEEWEMSF I - BERE77FIAIA
EEEFFERECNE - MF EEBIER T > MITaEES - RGBSR - EREUHITRE
Fh o~ B LR E R CAMIEERGE < SRl - B0 - i - BRFTMF - BXEZE - iHREIB6FESHI6H

ThAkbR1% - (EWM B EEMRAIHE)

AEREBREERBEE
fBREZ A - fRERIAYBethlehem
Steel Co./ARIFTEERE » BHIZX
R KEREAFNIT Z REM T
% -

RBE575F78 108 =R E
| PEHFFEEIAGZBEET
 HBE XREAKRGRAEHR

TEEEEEAHELRERT > &R
B TXKEM > WIEA27(18
827)

RBE57F10H260HEMEE

ERE - K@% EAAY AL E Al R

hERBE——_FmB—H 87



