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ORWLRMVHG FRQVLVWHQF\ DX®RER) RD¥ERIDIV
6DWHOOLWHHIWWHPFH DV UHSRUWHG E\ VWDW
' GHQWLILFDWLRQ 6\WWHP GDWD

3DZHAa %D@DQN +H\PDQQ (YHOLQ (QJOHU 7KRUDOI 1RDF

*HUPDQ $HURVSDFH &HQWHU '/5 GH '"HSDUWPHQW RI 1DXWLFDO 6\VWHPYV
.DONKRUVWZHBXVWUHOLW] PHMUPIDXH® EDQ\V#'/5 GH
FRUUHVSRQGLQJ DXWKRU

.H\ZRUGY%,6 *166 UHIHUHQFH DQWHQQD PRWLRQ SDWWHUQ WXUQ YHORFL

$EVWUDFW

7KH $XWRPDWLF ,GHQWLILFDWLRQ 6\WWHP $,6 LV ZLGHOWK®HG IRU UHSR
DGGLWIQRRDPDWLRQ UHODWHG WR WKH FXUUHQW YR\DJH RU FRQVWDQW
RYHUDOO GLPHQVLRQ Rl WKH KXOO B6LQFH G\QDPLF $,6 GDWDRW VKDUHG
IODZOHVVY WKH VWDWLF $,6 FRQBWHEOM MGL WKBDRDOXDR®\ TKLYXZRUN LQW
YHVVHO PRWLRQ SDWWHUQ DSSURDFK WKDW GHWHUPLQHV WKH SUREDE
UHIHUHQFH XVHG E\ WKH $,6 WUDQVSRQGHU DQG FRPSDBHV LW WR WKH

GDWD WR ILQG REVHUYDEOH HUURUV LQ WKH VWDWLF $@FFRQILJXUDWL

DOQWHQQD

,QWURGXFWLRQ LQJ VLWXDWLRQV D QGNRWPLSGIRIY L C

&XUUHQW UHVHDUFK SURMHFWRPREGKPWERR ‘Hspu
PHQW RI 1DXWLFDO 6\WWHPV PRMWUNDDWHGWER BKIHQFLSDO W\St
HQDYLJDWLRQ VWUDWHJI\ RI W KHURD/GH D GRDERSREBOs OWUDWYBRQGH
2UJDQLVDWLRQ ,02 KDYH HRAXDIOGV RMOR DKW/ HVVLQJ YHVVH
GHYHORSPOIIRW IRWKPV DQG WHF&@PIXHS,6 HWDWPHZKLFK FRQVLVW
WR SURYLGH DFFXUDWH LQIRU SDW DR VRIQUW KRHE W DD E HGLWX VRR QR P
VHQVRUV VHUYLFHV DQG GDWMWHKNHBJL@JAD URDWORIG LU DMKIAK Y H\
VIVWHPV 7KLV ZRUN LQFOXGHVWXIBLH RBOR @IADVOAGHV RS WHIGH RY HU
XVDELOLW\ RI GDWD DFTXLUHG JFARX® G XN RBDWWUKH GHIVBILLIQJ '\QD
FDWLRQV6\¥,WHP DOORZ YHMMVHIH GDRVD GHVFULELQJ

6LQFH LWV LQWURGXFWLRQ ISRVLWLRGV KDQYG EFHRYHPHQWY 7KH
FRQVLGHUHG D VXEVWDQWLDO GP DR YZHKR F @ W RNV BD\U VMRGP YR\ R UHF
ZDWFKNHHSLQJ GXWLHV 7KH PDNE GHUWRQBWRIRFKBUERXU HV
VA\VWHP LV WR DVVHVV WKH WUDQGFPDIMPXPWGE B Q XLJG W KBVSIHRO O T
LPLW\ RI WKH YHVVHO LQ ZKLF K RWKHJXOQ DWRRNQYHIBQ B KIGFKRWKH F
WR/UDFN YHVVHO WUDIILF LQ BKBIQYH |RWKHWKH BKKQ FFKDVYHIDHOH FR(
WUDIILE VHUYLFHV 97 @& RDUGHMBROQW LLECAOXXAH WKH ,02 QXPEHU \
HTXLSPHQW KHOSV ZDWFK RIILPHKN HY\D\OKOWHFWRBD YHQAUDQG W}
LQWHQWLRQV Rl RWKHU VHDERWRH REMBIFWY DQG WR XQD
ELIJXRXVO\ LGHQWLI\ WUDIILF REMHFW/QEU DK XD OQMAHRI G\QDP
DQ®TO VLIQV WKXV DYRLGWQJEFRQIXNVQREVML ARGBGLA Q1LRDFN

¢« «IC3C E ul}Au]] D}E-I] i A ~bBa+ilv] o0
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*HZLHV +H\PDQQ 1RDFN DEDRWKH VWDBNPHWIBHY NQRZQ \
7KH UHVXOWV RI WKLV UHVHDUFKHHK RZH & QNIQRE Q¥ KHD SBHB P ZHUH
WHUV REWDLQHG IURP $,6 WUDIQNVNBROWHUW IPRGWDHQMWEDO WR
3IXQNQRZQ' YDOXHV ZKLFK PLPRWLQDI OGKMQABVWKMNLQJ VLJIQLIL
XVHIXOQHVV RI D G\QDPLF $,6 PRYXVUDBHHWR GNWVFHWVIVEKD YHVVHO T\
YHVVHO WUDIILF %DQ\ 1RDFNWDWNLAHNYV |IDFLDKWMNRMSDEILDOSSKY
SUDWH RI WXUQ" DQG 3WUXH KEDWGH® JR G MDDXPRHVEBOV YBIFWRU FKE
SHDUHG DPRQJVW WKH 3XQNQREQPIYQOKBWUDRO/W\GURJUDSKLF $X
TXHQWO\ IROORZHG E\ 3FRXUVMW R $HA GDWRQBR HIWBHBBW YHVVHO
RYHU JURXQG DQG WR D OHVDIOW M WH@W J:DDWLWXQ@H*BQRDQ K
ORQJLWKBHUHVXOWY DOVR G HRRR\WYBDWHEZ VRKDWKH WX WKLLQYJ
KDYLQJ $,6 GDWD NQRZQ WR UBQDHRWLWUYVRUKRZOW @ APEOH
ULVN\ WKDQ EHLQJ XQDZDUH RI?WMK'IQQ%¥U'GQ|$%%E6 SPWPH wxuoLo
$QRWKHU VWXG\ ZKLFK DQDOMHG WKH UHOLDELOLW\
RQDYLJDWOR®DQW $,6 SDUDPHWHUV VKRZHG WKDW
DVSHFLILF $,6HW LFDHD VEHU XV H G W R GPFRA b A QWURLG DQG UDGLXV RI W3
WKH YDOLGLW\ RI WUDIILF GDW@)XQ/%D\MWDPﬂQJ YHVVHDV
RYHU $,6 FRPPXQLFDWLRQ FKDOOQHOV ‘+b\Fggd ° P
1IRDFN  %DQ\ ([FHSWFIRUPPHEXDOQ\ IS URS P
HVVHG 3QDYLJDWLRQDO VWDWXV  GDW fG\.QEDPfLF .$,6
FRQWHQW LV JHQHUDWHGQZRDW®RXW KXPRQfLQWHUDFWLR p
WKHUHIRUH IR RSWBWILRUS,6 GBWEXUZKLEK LV (7 P
PDQXDOO\ HGLWHG E\ ZDWFKNHHSLQJ SHUYR®QHO RU VHW
XS E\ PDULQH HOHFWURQLFYV VXSSOLHUV! PD\*'DOVR LQFRP
SRUDWH HUURQHRXV YDOXHV EHFDXVH Rl XQDYRLGDEOF

P
P
P

KXPDQ PLVWDNHV (& 1 f e f p
%HFDXVH RIUDFYHWDWRERWLF $,6 GDWD1 G« ( [ P
VFULELQJ WKH *166 UHIHUHQFH SRLQWW fIRU ¥,6 - P

UHSRUWHG SRVLWLRQ DQG KXOO GLPHQMVWLRQV (DUH DQDOSVHG
E\' EHLQJ FRPSDUHG WR SKRWRJUDSKV% | thpHojv b

SXEOLVKHG RQ ODULQH7UDIILF-FRE-—
WKLV SKRWRJUDSKLF F RIM\SHDUWRL LV X 1H(‘,a

. P
WKH SUHFLVH ORFDWLRQ RI WKHGY BYVWUXFWXUH DQG WKH
PRVW UHSUHVHQWDWLYH SRLQ v F . &fUﬁﬁQWEH-QQD
DUUD\ 7KLV EDVLF LQIRUPDWLII-%Q HOLP QfDW.I-EV fREXLRXY¥

QDYLJDWLRQDO EOXQGHUV EDVHG RQ VIWPWALFE $,6 -GDW®D
,@OGGLWLRQ D VLPSOLILHG YHYDAM®.-oBRWLRQ( SDWWHU G
EDVHG RQ WUXH KHDGLQJ FRXJIGHRpRGHRU (JURXQG DQG p
VSHHG RYHU JURXQG LV XVHG WRJHLVFULCRIQQWH ERMWZHAQ
SRVVLEOH IRUHGHFN DIWHUGH?N—O‘R‘?D‘WTR‘Q‘V—%‘I—W
UHIHUHQFH SRLQW DQG WR FRAFDUH W s W@ SoLvw R
UHIHUHQFH SRLQWWQZHWKWIECHEBX® & DQ\ RI WKH WXUQL®J DUHEL
SDUWYV WLRQ RI WUDFNV FRQWDLQLQJ WK
SRVLWLRQ UHSRUWYV IRU VXFK YHV
&R Q SV VWDJH RI WKH $,6 GDWD VHOHFW
7KH $,6 GDWD XVHG LQ WKLV PIR®\O\YKRWRM D BERXLR AEHUL® 7 UD
E\ WKH *HUPDQ )HGHUDO :DWHUIZB\ RGPV ER WDW,) GBHSLFWLQJ WKH
LQ $XIXVW RI ,W FRYHUV IYRPVBOIIWUBQWF DGDWBY ZHUH V>
ZLWKLQ *HUPDQ WHUULWRULD®LYR® U DFRQ DMKH QH QMKLYHH[D P L
PRQWK RI $XJXVW 5DZ $,6 GDWDGHQWRUHED WMQ RQ (RI VXFK EDVLF |
9'0 ,785 IRUPDW LQFOXGLWISBDWHEDVK FODVV WKH WKOB W
UHFHSWLRQ WLPHVWDPSV ZDVVWIENVHIXHQWD® & RQRK H UNRF® W LR Q
LQWR -621 IRUPDW )RU WKH SXHBRVE RQWKIQQDWVHDWKK YV DQDO\
&0DVV $ WUDQVSRQGHUV ZHUH DMDAN HSD Y QW@RIABQVHEWHOWLRIQ D C
2Q0\ WKH G\QDPLF $,6 PHVVDJHVPRIWHISWH ZHUBQWGNXGLHG 7KLV DC
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E\ RIILFLDO KXOO GDWD TAXMNWW B GGl URM WKHU/ Q\RKBJYHVVHO ZDV S
,QWHOOLJHQFH GDWDEDVH /OBRVGMNU QL VIO \WKWR X OO LW® BF @G DLNAD
W ZDV DVVXPHG WKDW WRHUH\6SRQEIHUHOQORILWXGLQDO Y
DQWHQQD XVHG E\ WKH $,6 WUBQY BRQR HQ I DXWHPRKX RQHEKH DVVH
WRJHWKHU ZLWK RWKHU DHULDSDW VEHRYH WKH EULGJH GHFN
WV LPSRUWDQW WR HPSKDVLVH "WYX B MWV L WKMHO XD\GHQLDAEHIHN | D F W
FRXOG QRW ZLWK DEVROXWH FRRIDGHQEE ERGUDOWHUBIVWEH. Q D |
ORFDWLRQ RI *166 UHIHUHQFH SRHQWRHGRBERWE&DQJ FD Q VRWQION E H
ZDV XVHG RQO\ DV WKH EHVW DYDBLRIDERSK DB\S URDWIDG PRGHOV D
GXULQJ WKH UHVHDUFK &OHDED\OSBEH EHVW LIRVADLNE GBHRVVLEO
LQIRUPDWLRQ ZRXOG EH JH\QHUDW R SOR\ IDHGV XPIROVL\RDX BPMVWHU Q F
LQJ SRYVWIQ ERDUG HDFK YHV\GDONEWRWKGWG HEIJUGNQDPLF $,6 Pl
RI GHWDLO ZDV QRW SRVVLEOH KGRIV QU KWMKEBMVLIFVHBDORRKLIQ GY HF W
VKRXOG EH LQFRUSRUDWHG LQWRHN®ROULIYIUBKHDGFEQG VWHDGLO\
,Q RUGHU WR VWDQGDUGLVH MYKHWRHORWWYRUORWDWERRVGRUHO
WKH VXSHUVWUXFWXUH DQG W KWK H ® 1618 QUIHI W U M/ FH FSORDL\QWL | L F
WLRQ VFKMWRHD WOIGXZQ V) IISSGILHG )LIXUH VKRZV WKH DOLJQPHQW
IRU D YHVVHO PRYLQJ DVWHUQ DC
KHDGLQJ WR SRUW RWD WKV DV ERDLGG

; 5 LV QHFHVVDU\ WR NERD WX |5 RMLO\L
G g ——— RI WKH *166 UHIHUHQFH
7TDEOH VXPPDULVHV WKH ODWH

i : WXGHY DQG WKH KXOO WXUQV DV
— /2% /2% ZHUH LOQWHUSUHWHG WR GHWHUPLC

/2%

JWUXUH6FKHPH IRU ORFDWLQJ UHODWL YH BR K W ISRURERIV | R HEHWENUDO YHORFLW)
DQG WEMWHN UHODWLYH WR WKH RYHUDNGOX i M &PV K QLIORDEHDAM VR RVIRIGW KH PRWLRGQ

IRU DQDOWLYV /DWHUDO 6WHDG\ 3UREDEOH ORFDWLRC

,QLBHU WR GHWHUPLQH\NZ;}(] Y H RI WKH *166 UHIHUHQF
SRLQW RI WKH *166 UHIHWRQWK @ 'ﬂ UgDIWHUGHFN
IRKEHFN RU WBHKAND WWH PRY HP HOW D U B W
LVWLFV Rl YHVVHOV PDQRHXYULD Q IR0 HB Y HND V
ZDV DQDO\WHG IURP WKH SHUYVY . J
EHWZHHQ WKH ODWHUDO FRPSRQHQW RI WKH YHORFLW\
YHFWRU DQG WK \DZ )GILYMHE®W LR HU\ WUDFN SRLQW RI D X¥HOHFW

JLUVW WKH DQJXODU \DZ YHDWHGWD JDD\Q \F\W OW K 8 DAMRHGS HW LRQV
IURP WZR FRQVHFXWLYH G\QDP$HQGE QIHBRUWKHRUYHWXXOHRVYV RI WKL
KHDGLQJ WR GHWHUPLQH Z®&HWAKMHW JWRH UWDHWVN & d D2YORX WLQUIU HLW K F
LQJ WR SRUW RU WR VWDUERD®&KF N$ © & FPHWLRHO HR/HUN-IES HPL QI6MWVK H
ZLWK WKH VDPH YDOXH IRUL WU KRHERLQWX¥HIUMH VM IUPIVWLQJ D |
QDWHGKIMRPRWLRQ SDWWHUQ ONW DHOW W RWUH DHOVYR KLIK WKH QX
H[FOXGHG IURP DQDO\VLV ZKHQ@HYMJL QVKPIQDDJWHUMMENRIORFDWLR
DOO WUXH KHDGLQJVGHDWHBWYVRDW KDWY XPHG WR EH ORFDWHG RCQ
OLPLQDU\ DQDO\VLV VKRZHG WKQWHYNWVROW KID\G SWR BiYGNHU B 1K\
DW OHDVW RQH IXO0 WXUQ LQOREBOWURQRRIUWEMNFHLEE VEHRIHMW HQF
ODUJH HORXPL QRVGLERW ZHH Q D WRHIWHGHTNG DFOSVLY R WKH HQWLU
DIWHUGHFN ORFDWLRQ IRU WKIHQ&166 WHMHWKPAVH BRTOQMWLQJ D U
DQG WR PDNH GHWHFWHG %166DFXRXDIDON VY FRKHD GLE W BKID Q #HH \R |
JXLVKDEOH 1H[W WKH YHORFLIRXDIGFRAHR V X4 bL\F LSHURWI IMERVHBGRISHHQ (
RQWR WKH ORQJLWXGLQDO D[LVY DRWGHW KHANOD @/& Ubn0 DO W N URE HW K HO
KXO0 7KLV YHORFVVWAVWHPOWR HEGHIDBRBQRKH,W LV LPSRUWDRQW WR
3SFRXUVH RYHU JURXQG"™ DQG WBERAARRYPQ DBREWOKLSY OBFDWLR
YDULDEOHV ERWK FRPSXWHG H@PHGLYDPRW $SRVEDLWOH ZLWK WK
7KLV NQRZOHGJH KHOSHG GHWKHPHQH ODWHUDO YHORFLW\
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JLIXUHRRQJIJLWXGLQDRDODQHORB WMUD G XYUHORFWDQVODWLRQ DKHDG DQG VW
DIWHUGHFN $ DQG IRUHGHFN )

v

coG

JLIXUHRQJILWXGLQDODQIORE WM UD G XHORFWWD QVODWLRQ DVWHUQ DQG VWHDG\ V
DIWHUGSHBRG IRUHGHFEN )

9LVXDO DQDO\WVLV JRUHGHFN

*HRVSDWLDO ILOWHULQJ RI W
UHSRUWY RI YHVVHOV PDQRHXY
WXUQLQJ DUHDV LQ $XJXVW RI
FUHDWLRQ RI D OLVW RI PL
LGHQWRWORYLQJ YLVXDO HRDPL
SULDWH SKRWRJUDSKV DQG WK
D ILQDO FROOHFWLRQ RI Y
IXUWKHU DQDO\VLV 7KHUH ZHU
VXSHUVWUXFWXUH DQG WKH D
DIWHUGHNNHOVYBELWK DQ DPLG
DQG DERDUG YHVVHOV IRU Zk H

DQG UDGLRFRPPXQLFDWLRQ VWUYXHEWX$HYFHIWbHH RQ sWREDwWORQRRE

IRUHGHFN 7KH UDZ GDWD IRU WKHY1H6VXHRRDHRQF) XRBEHQYYDH DPRQJ Wi
LV VKRZQ LQ )LJXUH WKLV VWXG\ EDVHG RQ YLVXDO DVVHVVPH

$PLGV SV

'KH
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© Bram van Broekhoven

JLIXUHOOXVWUDWLYH SKRWRJUDSKV RI YHVVHOV XVHG IRU YLVEQOVWOREH
OHIWLGMKLSY PLGGOH DQSRXNWHUGGHRNUDILIKWRP @

$PLGVKLSV

JRUHGHFN $IWHUGHFN
JRUHGHFN
‘/ /$IWHUGHFN ‘\ B

JLIXUAKH SHUFHQWDJH RI WKH ORFDWLRQV RI WKH *166 UHIHUHQEHYSRLV
WKHLU D/VQWH/AMWIOOHG RQDP LVGN WEBVCGCHIRWHGHFEN ULJKW

7KH RYHUYLHZ URHSW K W HG6 O R F R2W WVRIQWY RY VHO V RI WKH LQSX
WKH *166 UHIHUHQFH RQ ERDUG YHMMHOMVEKEDW MKGGVR KDYH Wi
WKHLU DQWHQQDV PRXQWHG RQ RFIDWMAMG HFN WIKPIL G MWKHBEE HFIN D Q (
IRUHGHFN LMLMKRZQ LQ PLQHG WR KDYH LW RQ WKH IRUHGH
$ PDMRULW\ RI YHVVHOV RILW KWKSKBWRIW®BKN FRUURERUD
FDIRW\ UHSRUWHG WKH ORFWD W ISREU RS RAUK/WH GR IONMBRBIVHIRI® UHIHUHQF
HQFH FRUUHFWO\ $ WRWDO RI WKHJ MHD/PLAG EURRDGIFKW. ~ YHV
WKHLU VWDWLF $,6 GDWD ZLW K ID/QHDEKMR U PN ® CFR'D IR I XWIOLW LR[® P L C
RI WKH *166 UHIHUHQFH ,Q LQRILMXUAK FDVHV
ORFDWLRQ ZDV UHSRUWHG DV DPLGVKLSV ZKLOH RI
VXFKHWDUWHSRUWHG D IRUHGHF SPLGVKLSV
DPLGVKLSY FODVVLILFDWLRQ IRUHGHEN
UHSRUWHG WKH FRUUHFW *166 KH
$,6 FRPPXQLFDWLRQ FKDQQHO /
GHFN JURXS PRVW YHV VI
ORFDWLRQ 1RB WKIHHUHQFH 7KF

VWDWLF $,6 WUDQVPLVVLRQYV FN
ORFDWLRQ IRU WKH *166 UHIH
YHVVHOV GHVFULEHG UHSRUWH Q

ORWLRQ SDWWHUQ DQDO\LV "y 55 URKH SHUFHQWDJH RI WKH ORFDWLR

$ WRWDO RI YHVVHOV HPHUWJM | Sy WDWLE $,6
RI WKRHWPRQ SDWWHUQV RI W &E&g&?@ﬁ%ﬁ@@#% PRWLRQ SDV
YHVVHOV 7KLV PHDQV WKDW 2RH WKHOQWHKHRHMKAHWNMEVVHOV Z
YHVVHOV ZHUH QRW GLVTXDOLSIRVE WHRFOKE HRQD W ILVBH UGHHiW NR U H ¢
ZDV OHVV WKDQ RU EHFDXVH RRKHIWXRXNERNKOWHIRHDWEKIHhIF166 UH
FKDQJH ZDV OHVOMWIKRDQVKH UHDODNRWHOMWHSRUWHG WKH UHIHUH
HIFOXGLQJ VNXFKSWRKXRUWLRQ KKLLFPDHWMKDOWHKRHIWHG D IRUHGHEFI
YHVVHOV ZDV OLPLWLQJ WHKH WHKPISRHPDLOHMQUREHNVERYH UHS
DJH RQO\ WR WKH PRQWK RI $XFRQWL IOUDXWD REQ) IDHFIFXWRWHG\ LQ $,
PDGH LW LPSRVVLEOH WR JDWWOHIWWHQRRIK[EDSPOH IRIRP YHVVHO
YHVVHOV FDOOLQJ DW *HUPDQ KDUWERXW\KXEW EBWHUXBBWLRQ C
ORQJHU WKDQ RQH PRQWK PXQLFDWLRQ FKDQQXWHLY JLYHQ L
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total number of yaw perigons: 4
afterdeck score: 831
foredeck score: 20
(advantage afterdeck)

® turn to port @ turn to starboard
4.0 - - T

3.2p
2,41
1.6¢
0.8
0.0

Lateral velocity [m/s]

Longitudinal velocity [m/s]

AIS-reported length overall: 140 m
AIS-reported GNSS reference located 10 m from stern and 130 m from bow (afterdeck)

[MarineTraffic.com]

JLXUH$Q H[DPSOH RI D YHVVHO ZLWK VWDWLF $,6 GDWD SRLQW IHQH UHR) WHKH FRUU|

total number of yaw perigons: 1
afterdeck score: 291
foredeck score: 45
(advantage afterdeck)

® turn to port ® turn to starboard

1.75 - ]
1.50 LT ]
1.25 AR ]
1.00/ L e ]
0.75] T ]
0.50] ) . ]
0.25) )
0.00

-0.25¢ R R A OPHE

Lateral velocity [m/s]

Longitudinal velocity [m/s]

AIS-reported length overall: 100 m
AlIS-reported GNSS reference located 50 m from stern and 50 m from bow (amidships)

[MarineTraffic.com]

JLXUH([DPSOH RI D YHVVHO ZLWK HUURQHRXVY VWDWLF $,6 GDWD LQGLFDWLQJ D *
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total number of yaw perigons: 7
afterdeck score: 1085
foredeck score: 212
(advantage afterdeck)

@ turn to port @ turn to starboard

2.0

Lateral velocity [m/s]

Longitudinal velocity [m/s]

AlIS-reported length overall: 139 m
AlIS-reported GNSS reference located 127 m from stern and 12 m from bow (foredeck)

[MarineTraffic.com]

JLIXUH[DPSOH RI D YHVVHO ZLWK WKH LQFRUUHFW VWDWLF $,6 IGIDWRQHAM)GLFDW L (

total number of yaw perigons: 4
afterdeck score: 167
foredeck score: 863
(advantage foredeck)

@® turn to port @ turn to starboard
2.0, -

1.6
1.2
0.8
0.4

0.0
-0.4

Lateral velocity [m/s]

-0.8
-1.2

Longitudinal velocity [m/s]

AIS-reported length overall: 187 m
AIS-reported GNSS reference located 167 m from stern and 20 m from bow (foredeck)

[MarineTraffic.com]

JLXUH ([DPSOH RI D YHVVHO ZLWK FRUUHFW VWDWLF $,6 GDWD $RURBMIUHQWHR WK
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7KH WRS RI WWKKREZ VLWXHHE D V L FWSKODMD PHKMHHU@WHU QDO VHWXS RI W
GHVFULELQJ WKH PRWLRQ SDWMWHUSHPWHWEBVWRHBERQWDLDY HUURU
YHVVHO 7KH WRWDO QXPEHU RIXIK\ODWDWWUOQD PBGRD 6\ MUKUIRU LV
YHVVHO XQGHU LQYHVWLJDWLRSU LFDILYHIX VBV RZ HADKOH [RE WHUHY H G
QXPEHU RI SRLQWYV DZDUGHG BRQMWKH RVEMME & RS DVWWHUK/ PDGH
FRQGLWLRQDOV IDYRXWLDWBUBRIFMGNBPWLRQ RI DQ $,6 WUDQV
ORFDWLRQ IRU WKH *166 UHIHUHQWID L DK YRR XFMWQRI WKH GLVWLI
PRWLRQ SDWWHUQ HYDOXDW L RER ZEDLWHIG WRKH \8 KYAWW\DRRFUH | UIRP D Q\V
DOVR JLYHQ DV ZHOO DV D SORWS$VRIHW ¥ R HYQHV VRIIO W KD R*FEL6W L H W | H |
DQG D FRGR)GULQGLFDWLRQ RI BXWHBGWRHD R RAHRQIJBDWWHWE® R® G L
RI KHDSWIPE@ IRU SRQW DR @ WDBHRRIFDGDEOH RI FRUUHFWO\ GHWHFH
)LQDOO\ WKH ORFDWLRQ Rl WKHHIHE6H QFHHSERIQFM DERBDRGMHJIRUL)
WKH YHVVHO LV JLYHQ DV LW BBV NG RW HRIMLHQHEH FMRP RFRMWLRQ -
VWDWLF $,6 GDWD FRPPXQRFDVEDR® G KDSBQUHR® FE SIKRWKH IRUP X
JUDSK SURYLGLQJ DQ RYHUYLHEDRQRW G H KV HBFWR UH[S\WLEVWO\ ¢
LV DOVR SURYLGHG HQFPLOVKLSY EHFDXVH RI WKH DPE

(IDPSOHV RI RDGADOAW LEQ HRRUYRHPHIRXW FKDUDFWHULVWLFV DV
VWDWLF $,6 GDWD UHJDUGLQJ YWHKHVRLAG6 UWINKREPK EWHFOHDUO)
VKRZQ LQ )R@XGUHV RQO\ SXUSRVH RI WKH PRWLRQ SI

21 WKH YHVVHOV ZKRVH PRAWORVHGDKHWHUDDVYQWR GHWHFW F
FDWHG D IRUHGHFN *166 PRXQRD®H GRUQUWL JERHSFRRQ RIUNKH *1
WUDQVSRQGHU EURDGFDVW DEHIFHP RO R/QVEWRDE G$,5, 6G BRMDIQR/ R
GHVFULELQJ WKHVNER VWU WIHRIH Q SH VD\§ WH@ @IS SURDFK PXVW QRW E
7KH H[DPSOH RI RQH RI WKRVH YRYKXEOWVLEWD W6 GXFRGHOWH BVIHE W F

JLIXUH IOXLG G\QDPLFV W LV DOVR LPSEF
WKDW WKH $,6 GDWXVLHNWWDRDIDGV GWX
&RQFOXVLRQV DWHPSRUDO VSDQ RI RQO\ RQH PRQ
WKH DYDLODEOH $,6 SRVLWL

7KH DQDO\VLV EDVHG RQ YLYKNDOHBMPROOQOWWUBQRQRIDUHDYV PD\ |
SKRWRJUDSKV Rl YHVVHOV FRPWRUHSGWHRRUNPWOB\$S SHRDHWPLQH L
VKRZHG WKDW LQ WKH PDMRULMJAURU URW H O K 5 VWHAHKIBQRIWTEKRIQ BIHOH
YHVVHK®RWH UHIHUHQFH DQWHQQRWYHZHY O ®WRAPWMNMROXK®H RI VWDW
WKH DIWHUGHFN EURDGFDVWH QU B FRRPWPHKFIH &1 BRBUUIKIW N H R FOHS SO L F
LQ WKHLU VWDWLF $,6 GDWD 7K8BWWRDDRORQWKRGRILRBHWKHOHVYV
WUDQVSRQGHUV KDG DQ HUURQKRWW KH6 & LBBOHUH AR HRI WKH PRV
FRQILIJIXUDWLRQ SRLQWLQJ HLWKHWDWROD DDPX EBVWERRKRE® BKNIB
IRUHGHFN PRX@QWLROPRVW V RIURRHVHHIRU IXUWKHU GHYHORSPH:
VHOV ZLWK D PLGVKLS ORFDWLRQ RI *166 UHIHUHQFH
DQWHQQDH UHSRUWHG WKH FRYHIHROM QFRIAVDWLRQ WKURXJK WKH

VWDWLF $,6 GDWD FRPPXQLFDWL&&Q g%Q&QQH*Q (67é(H R\%{?\WI-H/VPHQW F

LQFRUUHFWO\ LQGLFDWHG W§,|dLMV%/M@)GSMHM%UQJE§RUWO<QGHU\ﬁ
ZDV ORFDWHG ZLWKRU W& HVIKRHU B GiMiE 1&H FA\D Vv N

JRU YHVVHOV ZLWK DOO DQWH% OH )Rse WK H61kRUHG RERXVLELOLW)
Rl $,6 WUDQVSRQGHUYV SURV%L@@E(\%L_ HR B YRR UHODWHG $,6
SDUDPHWHUV RI WKH *166 UHlH%yd H ré L 1R
YHVVHO KDSSHQHG WR EH UHS yWLQ’ﬁ$9DQ$ %UGHFN
PRXQWLQJ SRLQW RI WKH *166 UHBHUHQF®¥ 0DQG 7HPKWLWKFIBO FKDUDFW
UHPQLQJ Rl FDVHV $,6 WUDQNRSESROO®KNYKPHWUBH ¢ CHRWWILFD VBILRQ VL
PLWWHG WKH ORFDWLRQ RI WKHoﬁgﬁgsﬁ?)Hu/%%# ‘(}(_‘%‘F  POULWL
DPLGVKLSV 7KH RYHUDOO LPSUHMYd Ef) |-'e|0 H1O Lﬁ,QéMLBb DQG 6K
WKH VWDWLF $,6 GDWD GHNFULELQUIWW KHRKXHGEQQBER @1 lWKHIE QWHUQD
WLRQ IROORZLQJ WKH YLVXDO DSVOAHV %R SHRNMQRBOW KH{H 8 WaiE EH U
UHIHUH@QAR QR ERDUG LQYHVWESOWHE YHVVHOV LV
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