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Abstract

Sea operation monitoring system is monitoring system for vessel

automation system which is used from possible various kinds
operation such as work of fiber cable laying between a nation,
sea bottom work of laying electric wire for distant island or pipe
line laying work of natural gas construction etc at sea. Sea
operation monitoring system has getting detail data from
manufacturing and calculating numerical value of data which is
getting from various sensor that found input and environment
setting, after than system decide that detail data output saving to
DB or printing a printing machine and display data value to
screen or output graph for realtime and also if input value pass
over the normal value from a pointment sensor then create alarm
sound to speaker.

In the Server, display the GPS position information of electronic
maritime chart from a reading ENC data, display relation data
which overlaid information of relation Route file from operation.
There are exchange information between client/server with
wireless LAN which is PDA of client and wireless AP
established from wireless network environment of server. In
addition, there are raised to higher efficiency from be possible
free movement at available radius.

In this paper, there are improve competitive of vessel from that
support for vessel automation, safety voyage, reduce a burden of
sea operation to the minimum, prevent a accident which is
embody monitoring system of relate sea operation under a based

ENC at such as before conditions.
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Yz

Ay, gzaz=e 2¥zaE RCID(Record

RCNM (Record name)%. &
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224 ENC t]2=Z9 o](S-52)

[HO7} ECDIS A%< A% =AEE AHEA
TAAE 557 9o =S ECDIS %2
Agets ®d gt otk ol ECDISS AT xE % S-52 4t

Hol A3 75 agr] # yaEde] Eee AT ZdAH A

[HO= 187h=r9) sl= Az Foko AZ7t= A% 2 2t
6702 €17 L5 (ECDIS AH, dHiolBlo] HAA A, AMA, 7=, do
Eluo] =0 gof dolH e FH)s AAMA, 7A4 HE AHYS
A 713 9lem, 1990 62 THO S-52°] “ECDIS®] 3] =d&
I Al B FAA A FS xS T6][T7].

S-52 ¥4l ¥&d WAL 7|E EA(Base Display), ¥+ XA
(Standard Display), A A FA](Full Display), AF&x Ao FEA

(Custom Display)® Y= 4 9

1 B A

<Ay 2-7> H7] 1F

<Fig. 2-7> Display group

[HO ECDIS® PL> S-579] Ao uste] =AH7|EF3]9
(IEC; International Electro-technical Commission)2] &3] 7|2 E52L

Z3ste 71w el o <9 2-7>3 o] y¥, Ay gl wto
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Wel gdHE A4E5e A2 498 Ao IMO shlwdd
A FoAE wragd deldel $4#9, 1gs $HEd
SENC Ao 7&sh A4 59 AAE 44402 AN 2z

F2 ol FolA U8l

Genaratar x|

sode  Acronim Alias Point | Line | Area | 30 Points i|
1 | ADMARE |Administration area (Name(| 3¢ | ¢ | X
2 | ARARE | Airportarea v | X | v X
3 | ACHBRT |Anchor berth v (X v | X
4 | ACHARE |Anchorage area v | X X
o | BOMCAR |Beacon, cardinal v [ X | X X
6 | BCNISD |Beacon, isolated danger v I XX ]| X
7 | BCNLAT |Beacon,lateral v (XX X
8 | BONSAW |Beacon, safe water v [ X | X X
8 | BONSPP |Beacon,special purpose/ger| " | 2€ | ¢ | XK
i0 | BERTHS |Berth vV vV v | X

<a¥ 2-8> S-529 F Al AYdeolH
<Fig. 2-8> Display generator of the S-52

<A 2-8> A He AAY faEFde] Av#olHE S-529
FE FEA (LT E FYE “Acronym” =9 “Alias” 2
18
T oAtk olgA AAR

4o AR epyel At

In
=

A0A 99 283 “3D Points” 22 £A4HE5S Ao
75

S-52 Eel BA WANA AR
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A3 Azd B4

~

N
ik
N

3.1 ENC 3A ¢ &4

3.1.1 ENC A9 7ja

ENC 34 Zza32 dHolHE ISO 8211 4 AA AA e &
d=o] Hely Fx 7d Holsd 2d4 W gHde] dHE A
FH=A AAYdstel o2 AE spdor E¥eH, ISO 82119 W&
AAel mE g4, das, 2=, MEIACsS dHolE Hd dA,

Agz, oy Ad, AA dolH (54, FE EFse] 47

X
o

da=sz 7449 Holess S8 2271

DH(EY MEI(E) AA0) ESE(H)

B19593LE1 8908245 * =
J4840000167 00000001043 0167DSID1658210DS5111308375DSPHM1300488FRID 10006 18F0IDO7 807 18ATTFB59
O788NATFO680B4FFFPCO900915FFPTOE61005FSPCO201091FSPTO821181URIDO7 8127 0ATTU OGS E1348URPCO71
1406URPTO761477SGCCO601553S6G2DO481613SGEDOS31661 400006
NP326HBE.BEB'BBB1DSIDDSIDDSSIBEB1DSPMHBB1FRIDFRIDFDIDFRIDRTTFFRIDNRTFFRIDFFPCFRIDFFPTFRI
DFSPCFRIDFSPTOOB1VRIDVURIDATTUVRIDURPCURIDURPTURIDSGCCURIDSG2DURIDSG3D40500; & IS0 8211
Record Identifier¥¥F(b12)41600;& pata Set Identification
Field¥RCHMtRCID*EXPP*INTUtDSHHM*EDTHY*UPDHtUADT* ISDT*STED*PRSP*PSDNt*PRED *PROF*AGEH*COMTY (b
11,b14,.2b11,3A,.2A(8) ,R(%) .b11,2A,.b11,b12 ,A) 41600 & Data Set Structure Information
Field¥DSTR*AALL *HALL *HOMR*HOCR*HOGR*HOLRYHOIHt HOCH*HOED *HOFAF(3b11,8b14) 41600 & Data
Set Parameter
Field¥RCHM*RCID*HDAT*UDAT*SDAT*CSCL*DUNI *HUNI * PUNI *COUN® COMF *SOMF*COMTY(b11,b14,3b11,b14
L4b11,.2b14,A) 41600 & Feature Record Identifier
Field¥RCHM*RCID*PRIMYGRUP*OB.JL*RUER*RUINY{b11,b14,2b11,2b12,b11)41600; & Feature Object
Identifier Field¥AGENtFIDHtFIDS¥(b12,b14,b12)42600;&-A Feature Record Attribute
Field¥=ATTL*ATULY(b12,A)42600;8%/AFeature Record Hational Attribute
Fielﬂ'*nTTL!nTUL'(h12,n)‘16ﬂﬂ;& Feature Record To Feature Object Pointer Control
Field¥FFUI*FFIX*HFPTY{b11,2b12)42000;& Feature Record To Feature Object Pointer
Field¥=LHAM*RIND*COMTY(B({64) ,b11,A)41600;& Feature Record To Spatial Record Pointer
Control Field'FSUI!FSIX!NSPT'(D11,2b12)‘2000;& Feature Record To Spatial Recor Fointer
Field¥*HAME*ORNT tUSAG*MASKT(B{48) ,3b11) 416080;5& vector Record Identifier
Field¥RCHMtRCID*RUERTRUINY(b11,b14,b12,b11)42600;& vector Record Attribute
Field¥=ATTL*ATULT(b12,A) 41600 & Uector Record Pointer Control
FielsYUPUItUPIX*HUPTY{b11,2b12)42000;& Uector Record Pointer
Field¥+=HAME*ORNT*USAG*TOPI*HASKF(B({40) ,4b11) 41600 & Coordinate Control
Field¥CCUItCCIX*CCHCY(b11,2b12)42200;5& 2-D Coordinate Field¥=vYCO0tXco0¥{2b24)42200;8&
3-D Coordinate FiEld‘*VCﬂD'xCDD'UE3D'(3h2h)‘EB143 D a88as9
220400010300DSID5503DSSI36584

LKP326400. 03071!17203109122032033703 o ¥1.0¥ 7 rttl o] L5 %
100368 D 00039  21040001030DSPM2634, A7, r rrr @B E ¥ioosas b 00052

<71¥ 3-1> ISO 82119 ENC dHl°o]H
<Fig. 3-1> ENC data of the ISO 8211




IHO® %=+ 749 S-573 S-52¢] W& ENC Qo] th3 24
2 AA Y] S s7] fste] I HA AL AN AlFEte $
Uzt A Aoty A= Fol <29 3-1>9 “KP326400.000” 34
S AbgEGon, Tde UFe A9E F3:E(34'90.3161, 129
58.0972)7F 1tk ENC t©lelH o] *3s o] 3l= DDR 3t AR =

¢

+ DDR ¢, DDR H#H<2, DDR 2= 9 9o] low, A=

dolg & o8 7§ DR 9oz 745 &= & & vk

= =10] x|
D =WENC_PhaserWKP>8211dump kp3Z264860.000 | more .:J
DDFModule :

_recLength = 1959

_interchangelLevel = 3 _J

_leaderIden = L
_inlineCodeExtenzionlndicator = E
_versionNumher = 1
_applndicator =
_extendedCharSet = * t !
_fieldControlLength = %
_fieldAreaStart = 245
_zizeFieldLength = 3
_sizeFieldPos
_sizeFieldTag
DDFFieldDefn:
Tag = ‘B@88°
_fieldHame = ‘KP326480.008°
_arraybescr = ‘EEEiDEIDDSIDDSEIBBEiDEPHBBBiFRIDFRIDEJ:J

4| | d

-4
-4

<9 3-2> 8211DUMPY =23}
<Fig. 3-2> Display screen of 8211DUMP
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3.1.2 ENC 34 33

<9 3-2>9 <Y 3-3>2 ENC Hlo|lg 3#dE w4ste] g
E gd=E FYdF= ALEA ENC #del g “Dump’¢
“View”¢] A7} &5 = 3hd ot}

: , =10] x|
D:WENC_PhaserWKP>8211view kp3Z26488.0600 | more .:J
Record 1 <119 hytes? [

Field 8881: IS0 8211 Record Identifier

Field DSID: Data Set Identification Field

RCHH = 1@

RCID = 1

ERFF = 1

INTU = 3

DENM = “KP3264088.08088°

EDTN = *1°

UPDH = *1*

UaDT = “28818912°

ISDT = “20826387°

STED = 3.90880088

PRSP = 1

PSDN = **

PRED = *1.@*

FROF = 1 bl
1 | v 4

<9 3-3> 8211VIEWY] &= 3d
<Fig. 3-3> Display screen of 8211VIEW

S-57 #Alel TFE ENC dolHoA 7 F= T2 B4se

A2 <2 3-4>9] ofAmE FA 9 Ao

!
Hel W§e ohrrlme §43) o FHom TR F Atk
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ODR leaders!
019003LE1 0800318 | 5A04¢

Iy

DDR directons
0000001630000000010004400163FRIDO011400207FOIDO0074003 21 ATTFO00G000395+
MATFO00G300450FFPCO008900524FFPTO008300613FSPCO00S000536F SPTO0091007 85+
VRIDOO0B300876ATTVO005900959VRPCO007001018YRPTA007 7010883 GCCO005901165+
SG2000046012245G300005101270ARCCO007801321AR200006001399EL 2D0007 401458+
CT2D0004801533%+

Iy

DDR fied area (feld control figld)+ I
0000:& A001FRIDFRIDFCIDFRIDAT TRRRIDNATF FRIDFFRCFRIDFFP TRRIDFSPCFRIDY
FSFTO00TVRIDVRIDAT TVVRIDVRPCVRIDVRRTYRIDSGCCYRIDSG2DVRIDSGADVRID ARCCARE
CARZDARCCELZDARCCCT20W

o

DDR fieid area (dala descrptive feids)s
01008 130 8211 Record  |dentifierais ({577«
16008 Feature record identifier field ARCHIIRCIDIPRIMIGRLPIOBJLIRVERN
RUINAGALZL 10}, AT BRI ACT T
1600& Feature object identifier fieldaAGEMIFIDNIFIDSAA(Z) (10}

[(5))7¢

2600:8-~ Feature record attribute field A ATTLIATVLAINE) A)We

<9 3-4> ISO 8211 ENC dHlo]H 9] %
<Fig. 3-4> ISO 8211 ENC data structure
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313 ENC dlo]gl o 24

ISO/IEC 8211 23 wdo] #+x2& HW <F 3-1>°A H= v}
2ol S-579 "oy Fxe dIzz=, 2=, ABRFEg pFAEY, o]
o} g 5 &= ISO/IEC 82119 A& o] “8211 Encapsulation”
I 2 e6]

<3 3-1> S-57 "lo]H Gz} 8211 A&Ed ol A
<Table 3-1> Relation between S-57 and 8211 encapsulation

S- 57 HlolH Fx 8211 A= ol A
= e dzZ=(LC)
g= g=

AMB AB d=

ISO 82119 71249 Y& =z dZ=(LR; Logical Record)©°]
H LRE sty dolg A ¢ Z=(DDR; Data Descriptive Record),
th=e] o8 ¥ Z=(DR; Data Record)® T4 ¥t LRSS 24, g
dE ], 2= g9 FA 8Aax=2 olFolA Utk <xE 32>+
DDR ol et dE o534 W8S vetar AoH7][12].
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<3 3-2> dlojy AW #HIz= gy
<Table 3-2> Data Description Record Leader

RP | Len AEZ ol & W&

0 5 e 2o g0 HolE &
5 1 g wHA| (Level) “3”

6 1 g A At “r”

7 1 Adepel m= & AAA | E7

8 | 1 | md Wz “17

9 1 of Z 2] Al o] A A A A} SPACE

10 | 2 Aol Fro] Zo] “09”

12 5 Hoogdo 7] EHA Hrojodo Az FAx
17 3 G4 =2 HEA A = “ 1”7 (SPACE,!,SPACE)
20 | 4 JE? W (Entry map) -

EN

DDR Z:= oAt Holg & 2=, doly 3 3=, HxA

Aoy, el 4, d&%H @5 ddo] dEy} Jon, fio

oA ow FojHr)

—

Gl
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3.2 ENC t2Z g ole AA

321 Fd=9 AA

ENC HlolEE S-57 2 S-52 FFol @A FAsad A alof
& gde FRE FHAS 0002 Holy I, A xdic o
AA 742 2(o]: objcatv3.dic) 2 A P22 1(d: atrcatv3.dic)
7b glojof st v WHEo], AR, REE TS ETse 4R
7} *x.dai (d: Prslib03.dai)¢l PLe] & 8 s}tH[6],[7].

S-57% S-52 Al BHA A5 TS MM AAY 1 F
&4 Jtg2a 9 PL
= Z2a9 AF A9 AaE 2713 Aol mE o] fFofof

Fias s

L CSeeChatfop L OCaacraphic - CGeoAribue - OCeoChjed cCHrslib CCENC
WED Ivap

|

|

|

|

|

|

| initdze) | |

= |
ReaFile{const char)

|
ReadHlelconst c:ha*l, CIBeo.ﬂttributerv‘ajl‘)
|

| |
LoadFl (char®, char® | ClEeadtributehvEps., CleoChjedhvEns)
L

i i

| | u
T | | |
| | | |
| Seifictionan(CGeoibUiEhe , DGeoCHedhvip, CRILoskup®)
| | |
| | |
T | | |

—_——_— ] ————

<Zg 3-5> ENC "H2=Zdo] S AA 3 dA

<Fig. 3-5> ENC display class design and procedure
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o] ENC HolH 258 H4ste] A48 A4 4ug sdd

7] 9ste] <z2¥ 3-5>¢9 #o] Visual C++ A E o] §35}9

o] A7A] FH7F dow <a¥ 3-6>2 ENCY dz=¢ J=4x
S Hr doly HEe dwrAded AR HI=E doly e

A zk9} dolgl A

1101'
o,
-
PN
N
2
il
v
ulp
az)
=
T
N,
o
o
N
v

#Fz dmst dold Piel WMselm, My Yass 54

HE = o] F o] X tH22],[25].

=

Data set general information record

data set identification data set structure information

Data set geographic reference record

data set parameter

Vector record
ATTV VRPT SG2D SG3D

Feature record
FOID ATTF NATF FFPT FSPT

<29 3-6> ENCY #az=¢ 4= =%
<Fig. 3-6> Record and field structure of ENC
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322 FH=9 74

FAW = AA CENC 2d2E FHo= dfe FAx2sd
“CGeoSurface”s& TAHLo=R 3t FYHLEE 27T F ded o=
Z Y AEE AR T Fx IRJIHE Za o A wA
AE e wgety EAg

<9 3-7>& ENCol| ALg5+= AA SH29 dAo e 2s
H 59 Ad 59 7leE A A ol

#-®% Initializating =-®% Initializating

=% ChartLoading #¢ DictionaryRead

#-®% ChartUpdating % QueryReadDangerDictionary

B-®= SystemSetips | | 4 CellCreateCatalog

#-®®% ChartViewSetting ® CreateCatalogList

#-®% RoutePlanning & ChartViewCreate

#-®*® ChartWork % DrawNTCreate

#-®% SensorInterfacing % DrawNTGetResources

#-®% ChartDrawing %% ChartReadColors

-®% RouteMonitoring = = ChartLoading

#-®*% ObjectQuery %% CellCreate/Delete

#-"% Logging % Cell Map/UnMap

#-®® Simulation % ChartAssingCellToView

"""" % ChartLoadViewByArea
"""" % ChartGetLoadedCellsOfView
"""" % CellGetHeaderInfo

<9 3-7> AA F

gro mEW Fa

Al #4

<Fig. 3-7> Kernel functions to modules of object class
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1) AA 7tg=2 1

AA tEE 2= ENCol AbgH e AdE, FA74 44 2= 7

SERIR R

Fdet= AA FAd2E G Ue Fdolth

tlo

ENCe A S 228429 “CGeoObject” 22 T+HY

o A 7t 2% “CGeoObjectMap” E#l =2 Fd ¥t}

S g2 as 4 AAE AYste A4S 9AS gGdolr}, 7+
LMo B3 FYAE “‘CGeoAttribute”= T+ Y &4 gz 1=

“CGeoAttributeMap” 2. 2 & ¥ t}.

3) A e o] gho] B e

PL2 “CPrsLib"3 &2 7dsm 74 715, =<, dde] tiat

2= “CPISymbolObject”@| 4|  Al5 8o} “CPlLine”, “CPlPattern”,
“CPISymbol” Zd 2=z FHAT. 2 AAAZFgzel i 715 4
= el = ZZE HolEL “CPlLookup” = T3 F oo 3
o},

MAE FAS 93 712 FxAZ4 RGB(Red Green Blue) %
A 29 ¢ 9 3] (CIE; Commission Internationale de 1'Eclairage) 4
#S 7EA A = “PlColor”7F 1o o]t FxAE 72t AMAE=E

570 HelEdHE A4t = Fd 2=+ “CPlColor” o t.



5 dojo} S

ENC® ®#& SlslHs HOA Actets sd w4 Adel o
Aol EgAolH olE faN AF TEE 2t dojoz T
A o @ dolelE mst: Faxa HAN Fusd

“CGeoSurface”& W51 72 HoloE xndstes @9 FHd=<d

I
e
=

o

“CSurfaceLayer’& AAstH o]Ao] JFFH22A “CGeoSurface”

of g% ot

ENCol A &AL &£4HRE E3e= ENC_FEATURE +%=
XdAH D o= Al T ARE AAHS7] $1s ENC_VECTOR +

1) 2715 7159 ¥ (Conditional Symbology)

_31_



<E 3-3> 7]z ¥ Y

<Table 3-3> Symbology variable type

¥ & W
SAFETY_DEPTH kA FA AA Single
SHALLOW_CONTOUR | A544 A4 Single
SAFETY_CONTOUR dAFAA HA Single
DEEP_CONTOUR aFEAad AR Single
TWO_SHADES F7HA A A AFE o 5| Boolean
SHALLOW_PATTERN | A &4 7z o Boolean
SHIPS_OUTLINE Ak 7] 5 Boolean
DISTANCE_TAGS 7 2 e 1 o] 7HA Single
TIME_TAGS 2 i} = I Single
FULL_SECTORS FE A EA AR Boolean

2) &34 (Complex Line)

A aglE Feed do] duk Aol ofd vjEE e A
Btk <2y 3-8>9 AS By (A6 g7 AAh)E A
5 s e oEW AU aYAY M mkoR o gt
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2l & =0l 2/cH O & =& 2tel

<29 3-8> B Ao

<Fig. 3-8> Complex line type

L
ofy
o>
N
fol

(Centered Symbol)

<
Wel 2 %), see] FARTE 2a8 HolE P4 Jge FA

of 7127 A oF &u. o3 7135 TA7IE el Fr
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33 EYHY Ao 47

331 Al ="l AA

ENC 7|8 2Ug & Al=dol] glojA o AMEZFE ZkF
Aue Agwel WRA Az 2L AL BHE AR e 94
AHol sfFet= SENCeol sz s s 29 4= odo
$5 eW#olstAY Adute] &£ g 4 ZPgolA ALEEHE= Ao
5, A e ozl & A AT w ANEFYH A
s e AnE svel adze AN A, 496 o4
o] MRS W FEESE E2IAR EYstd F= 7T & X
ghek 9] [23].

£

4

NMEA 0183
GGA, VTG Messages Wireless LAN
GPS Rpceiver

[] o
— SUEY AlAE —1_ ]
ORACLE |gg— - TCP/IP &
08 NMEAO183 S— PDA

~—— Format data Grid/Chart Display TaE N

KP, Speed, Tension L
System | ] o == Grid, Graph. Map -
Z‘Zf:[u/f File ENC Display =0 {1
CVS File _ =
Route File o Alram PDA
A A EEER 3]
S-57 (__ % Grid, SENC
5-62 3TE
PL Data Tension, Speed, Distance
‘ =
Tension Meter Gyro Compass
Tension Ship Heading
<71¥ 3-9> ENC 7|9k RUE Y Al2=o] HAA FAE

<Fig. 3-9> Diagram of monitoring system based on the ENC
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<29 3-9>2 ENC 7IRbe] =g e $sh Auk RyE& A~
go] A4 FAEES vkl AAe Fo Al AAHE
ol AFHo <29 3-10>9 $g=ZgIH

s mUEE Ave MEAZ AnE Fa FHAACE ABeE

I
n.

%{EV >
7l
1 8@ 8@ |

AGENT PC

TCP/IP Socket

=

RS-232 ]

y

GPS Receiver = 3 %
El 5 d ENEEETEE ~@
——— z - ol Jehz =2 25 N
3TE £ > & \ &5
= SUEHY GI0IE Y& @?ﬁ/) POA
Ten‘vswon Me‘ler > &l ;éj z Aol =S 28 ™ =]
2 S = AN
= -4 s =X &t
= s || = 48z 2u N |
Gyro Compass |32 1
HA oS 1 ’/ SUE
ENC Viewer
ENC -
Data s-57 | |Ns=52 [y NMEA
0153 ARET OGS 28 >
FEEX
SENC Z2HA I8
EEE R &2 33X

<29 3-10> AA Axd"H BEEL

<Fig. 3-10> Block diagram of full system

<d 3-10>0lA K= upel o] Fa 4= AA= GPS 47
25 E 9 NMEA-0183(Nation Marine Electronics Association) Ul
ol Xl FolA $GPGGA(Global Positioning System Fix Data)
9} $GPVTG(Actual track made good and speed over ground)2]
T 7FA Alz A ret 3TEBT-L.CE; 3-Track Pair Linear Cable
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Engine) #AH 258 #Ag &£x Ag, A2 A4S AT F2o=

Qe w9, s dEoz A&l Ao By A, 7

ojxzekele] Y ;& L Fr vt wHA FEHE 49 FA
ZHE ow An7p d4dHo] dolEE RuUleAE AFvoE AW
& & e daE ol FastrHi5][18]

Aol ZF e Adte] I HHE gl MAe ey wheko|
ek doleE gEgwe= Fulojth, o€ % ofe] 74x 9] AH| 25 E

A FEEE Fust B 0|},

+71]
RUEE AuE Ho 99719 EEES AZEdo{Hom A,

o919 F/hAQ AulE FAY W A4Y vk ey gu=
2E 299e dolde A0 g gus Mz ALs Folok
e},

<¥ 3-4> 3TE #AH| 9 ©Holy &2
<Table 3-4> Data format of 3STE equipment

SPEED DIST TENSION CHECKSUM

- - - 123
0 134 11 -

<F 3-4>¢] 3TE A9l RS232 LEU RS422 L EZ o] §3 9l
Holo]2E5 A sy, FAE, A, Folzeiels dfAdd wAHT
W AbEE I . <FE 3-4>9 "ol Ao o3 FHHE Fe
<a9 3-11>9 2o}

[l

HENA Ao A oo]dE PColl AA¥d EYUHEH A8 5§

zagle) Ae wEA @ LEEE <29 3-10>9 o] A A
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& 3T-LCE. T=T - H=2= o [=1 4
MM (Fy MWE(E) MM(0) SEEZH)
SPEED DIST TEHSIOH CHECKSUH ;I
123

a 134 11

a 134 18

a 134 108

a 134 18

a 134 11

a 134 11

a 134 18

a 134 18

a 134 i}

<9 3-11> 3T-L.CE2S =4 dHo]H
<Fig. 3-11> Output data of 3T-L.C.E

RS4222 F41d of 7|&EA o2 F4187 AA o] “9600 Baud, No
Parity, 8 Data bits, 1 Stop bit, No Handshake”® F+A ®t}l. 18
Y 3T-L.CE Zvl&= AlEo] A4 HolHe 205 tAo2Z dHgsm

2 A delg gw FEHE dugFol Bast AN BEL
™
=

A9 FAZREH JEHE ARe ddste REEZA RS-232 HH
TE BARE ZUHY 37 A4 2E AN HoH & 2E
o] At

SENC 25 ENC ol #d3 ¢jo [HOS #F 149 S-52

-

2 S-57% WEsE adF HUe AFev, GPSZRE 447



“ENC dlo]E”, “GRID ©lo]¥]”, “GRAPH dlo|E”, “GPS Blo]€]”,
“HDG dlo]€]”, “CHAT dlo|g” 59 o8& Fmui=ch

EUHHE AMes AAA R Algdeold ste 7eS Bfrsta 9l
5

A HAES PHHE HA ALY FEES 2

Hlolel AR FalZ 95e] NMEA-0183¢) ®& Twial AA =3

:
i)
u
AL
<
fol
o
)
r o

B AA ¥ Es 7 F AHEE ORACLE 9iE °©] &% DBMSE

dd A"y #AES YHEE = “BackupFile”, “RouteFile”,
“SaveFile”o] o™ “BackupFile” t@H g &= RUHZH AWHIZE

ae] AAHAAN AFow AAHE Azre] A6 Dol wel



] 2003-07-31,C5V 2003-10-06,C5Y
#)2003-08-01.C5v %) 2003-10-07,CSY
5)2003-08-04.C5Y - %) 2003-10-08 CSY
£ 2003-08-14,C5V

ﬁ Eal:kuuﬁle
~+{_] RouteFile
] SaveFile

il

N (D23 M= 2k 1.06GE)

<oy 3-12> 9 Alx"le] EE X
<Fig. 3-12> Tree structure of File system

DB A4 #AL <29 3-13>9 MH =z AAE PCl &= 9

=
=

AAstal Helgulol2E Abgety] A 2% ANE 58 2=

——

Al 2~

o1 §] ¥) o] ~(ODBC; Open Database Connectivity) ¢1%< 93

gl 21 21(SID; System IDentifier) 9} 2 2~U & G4 3t}

ODBC dHlol¥ & #ejake] Al=g Hojy didox AHgd =

Ztol ¥ = “Oracle in OraHome 90” 22 “ORACLE ODBC Driver”

A g oH17],[201.

%2 Oracle Net *&

& 22
1 =N
@ EETY W= denlab.hiho.ac ke

aMH=0ENE

Eﬂ extproc_connection_data

gamsﬁ _hitp
[=EE]

f Oracle Names Server

TCRip
denftp
1521

<% 3-13> 2F 919 Net 743 g 24y
<Fig. 3-13> Net structure and listener of oracle 9i

_39_



H A Ho]z dojz A" EUEE AHs 22kE 9igte o
42 $5to] ODBC =zfolB & o] 83 ¥AE dolg o] AJ2H
(RDBMS; Relational Data Base Management System) <3 =4
1] A 1] 2~ (DNS; Domain Name Service)E 47 gt} ¢ o] € o o]
20 Y #Ho2E ATste JEHPYEALAEZ(ADODC; ActiveX

Data Objects Data Control)e] %4 e th23 ).

PROVIDER=MSDASQL;driver={Microsoft ODBC for Oracle};
server=EOSDB;uid=SCOTT;pwd=tiger;

T &l TCP/IP 22 = A9sty] #ste] An Fol

il

= 3r9 dAdste] Bz 1A IPE 233 3COMALY] A~
IoHE A4stden, FEoldE Zo= COMPAQAMY iPAQ
3850 Al2] = 2] Pocket PC 2002 <A Al 7ol 2933

A e i =g 859 Ho] A 6.0 Win32 APIE AR&3F3
on FTHEHAHL 1HT FHPolAdEE UMt= xS CE 3.09 ¢
Ho= vFd &9 duv= vF4d w4 30o= /s
[14],[16],[24].

<9 3-14>, <29 3-15>9F 2ol v|F=d wo]H e drg A
Zragrgel A olwAl AR7F o] ey R ol glo] dnkHQ
nad ~EYor Y2 F AL 1 m= BEAR ¢do] AA
Al HFo] o] FoAA] ereth wekA] oju X A ARE doh
Hz7]ogAQl stetls=ae] ozl dolE sdR AAgsta v

ByteO)& g sto] Hujobyt ®t} m3 RUE Y ZFEo]dE =
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A= TCP/IPE A4 w8 ozl dHolHE thA] wtd =z A Fs)ofvt
“LoadPicture(3td 9 )” 4= olu] A E PictureBox HAEZd] &g

PN
=Y & 9tk

Private Sub tcpSocket_ConnectionRequest{ByVal requestlD As Long)

‘A 2300 UK QCHH 43NS S
If tcpSocket State <> sckClosed Then
tcpSocket Close

End If

‘a2 &8 el
tcpSocket Accept request|D
ttAl 2 Text="HZ 233"

A0 A250 UK
If tcpSocket State = sckConnected Then
Dim sendfile As String

‘0101 Rl 8 Cl=20 XHE
sendfile = "1'bmp"
SavePicture Picture 1 Picture, App Path.+ "\* + sendfile

ReDirn bybuf{FileLen{App Path + "\" + sendfile) - 1) As Byte
Open App.Path +*\" + sendfile For Binary As #1

Get#1, , bybuf
Close #1
tepSocket SendData bybutf
End If
End Sub

<Ay 3-14> AW A7 ZE2 a8 A IE

<Fig. 3-14> Source code on the socket programming of server
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ol0I X TI0IE & ( ( Exn )
¥

=3 2 HE M-

v

QoA me 2=

/ Ol ORI Cil 0B A= /

<29 3-15> ABY AA ZRIagY ZEE

/\.-F'"_._""\-\

<Fig. 3-15> Flowchart of server’'s socket programming

3-16>2 shE e AW Ze] ENC o|nAE A424S &

¥ 31
@ ¥ wuUH" FeeldEdA dFsn A AdS st

PDA &7 ¢ ZZoldE & AEES o/WE 5 FrolA

A ZRE AE5ojx = olnxe wlo]E AEHL “GetData” M

>
i
[
of
P‘L
2
¥
2
g‘L
B
¥
2
o
e
i
i
5]
k%)
me
o

PDA S| w2 o]
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. [Server] ENC Based TCPAP ol
XD A el D il view g @ ‘{:} ﬁf & b
IEE}OI@E of 2151 Kl ‘ 3

B | af M |

<@ 3=16> A He] ENC "HojH A%
<Fig. 3-16> ENC data transmission of server

<9 3-17>, <19 3-18>9] Fgo|AE F9] TCP/IPE °] &
ENC tlo|HE Agstes EF5s HojFi 3l

PictureBox AE & o5 AAmjAlol Aol e 3ds ¢l
2+ WM =2l LoadPicture() &5 At&ste] 3ol yepd 4 3l

. ZeloldEsl Helsh= o7l dolE e Ea nmolE 2Eo]
v wUdy AW 23 FAsA A eop Frh
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Private Sub tepSocket_DataArrival(Byval bytesTotal As Long)
Dim filename As String
ReDim strByte(bytesTotal) As Byte

tempfilelen = bytesTotal
filename = "EncMap bmp”

tcpSocket GetData strByte, vbArray + vbByte, bytesTotal

Open App.Path & " & filename For Binary Access Write As #3
Fut #3, fileByte_Tot + 1, strByte
fileByte_Tot = fileByte_Tot + bytesTotal

Close #3

If fileByte_Tot == tempfilelen Then
'MsgBox "2t A 2| &, "TIEEE S
tepSocket Close
fleByte_Tot=0
Picture1 Picture = LoadPicture("EncMap bmp")
Exit Sub

End If

1=l
E= = )

ReDim strsendByte(10) As Byte
tcpSocket SendData "ACK"
End Sub

<9 3-17> EgoldEY A7 T2 g LA IS

<Fig. 3-17> Source code on the socket programming of client
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START
ey Ho
SHE N2 e Ho

Y

ug 3|
e IE

v

430 917

v

( OIONA Hole & (

v

/ “ACK" SE /

OIOIAl CIOIR =&

I

CIONA O 2 =0l

|
)

<29 3-18> FFolAdEL A TR IOYW ZEE

<Fig. 3-18> Flowchart of client’s socket programming

_45_




<IH 3-19>9 FHOAESLE oA JHE TCP/IPE A5

Hoz Adety, dFo] dRHgS o

of dAHoR HiolE ~E

FoAZAY ster e Rdz2 AAgg

w. [Client] EMC Based TCP/IF

<29 3-19> FoldEQ ENC oA &9
<Fig. 3-19> Display on the ENC image of client
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o
=

A AdE st A dels ZYEEY A"

r

Aboleo] ¢lElF o] ~®ul olugt <18 3-20>3 Zo] YEYA 37
o] FEH o] Qojok aul, FeloldEZS PDASH FHA B AHE
& 9@ FAA oAz LA} ook @,
Wirefess LAN
s
FDA
QUEHY __-__ =
N A
rcpffp\ =
Server N
<=
PDA
Client

<719 3-20> PDA &7 9 ZgtoldE FAHALE
<Fig. 3-20> Client structure based on the PDA

FoldEE MM ERE AAZE d5E= AR det FNF

dolg Aol 7besof @k, AWM =RE TCP/IP &S & A

<9 3-21>9 SFoldES FA4S Bl A WHAR ENC 3 #
Eol ongolo] tigh ojuAolt}. 3T ENC olvA= AH =9
A Adurel Aol mE GPSe AAl AAARE I A=
24 PDA% FdSE flste] ENC dxIF-=5FE ojux3t¥l Map
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I FE AR omAE dAAH o «GIF FE= AT 2 o]
i PDAGCIA FAE = ojuA 9] 7]Eo] BMPolw i3]/ :
AdetA 7] wZol ofAAel ZHE AR AxAIY BAS
gto] GIF Bt o= AAsts Aolth. oA wIkd ojw A AHH
Al Asidz=el wEW Aoz wFste AdE BMPHY-
TCP/IP9] o] dHolE 2Egoz HdFo] #rh oy dAF=E o
A= Y 22 EAEe] ofd Ho]E Folojof a, Yt =

H =g o]z 30 /N FAHANA A YE= PictureBox 7 EE 9

il

icA

rr

—1

KU

LoadPicture() g% o]&3sto] Yetd 4 9l

ENC 2 Route Qverlay

GRID =& &2

GRAPH (KP. Speed, Tension)

GPSEZBGPS\FIX 2 ¥

HOG (Gyro Compass)

SlAFEE (Text, Drawing)

<Y 3-21> FEoldE] £A
<Fig. 3-21> Contents of Client

GRID &3 AXE A5 A¥ =9 “GRID Matrix”o] AAJzto 2

A= doles oz dEiol FAEEH. v A WA,



GRAPH+= KPe £& @, A9 fts AzdAom doprr] fA vt

OARZATESY AE 7)HL o

o
PL
)
155!
i)
)
o

A9 Asgel of
WA% BUR Ageel TCP/APE £% dold 2Edoz A4%
. o] ouxt PDAYS] MO Hwe #.3EL FY @ )
zago] HwA AAAA oAE 0

ul WA, GPSel AXARe] Ag Axl A Zo AAARE A

Furol AT ok, AF oH @ A FeholdE9 GPS
PN
-

A8 ikl YAHRE Dol e ART £ AT WFae
of AT 5 A Ao} Fet.
)

{0

Fel YA EMHDG) = AolzFatse] Weze] ArE 49
F I

v Aol Al AvEE 3 Lol EE st Ft
mpAlEto 2 gALAY Ve AMH 53 FEoldE 9 ARZ AR
AN tstE Adstr] et MBS 7= FAE AYH
s &5t PDACIAl BWisH, PDAS A% A T3 459 &4
2tz flstod we] A7IAIQ 27l omAE ad®

WEozx ket o] &sies A7s
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35 RUHY Alx"He dug =

2 doAe g AgelA Fslske Akl
A A2 (KP; Kilometers between Positions)<}

Cross Track Error) 2Ag 93 HAH 7] dugFo dsiA

KPe XTEE A&sl7] flshel <& 3-22>°] KP Initializesel A
AAT A FERLSE VoR tH <P 3-23>00 49 o]
FES THOE 24 o2 YEd £ 3l

b
t. 5 KPs XTE 782 9% 7ls duds= 7Fdsh71o odA

of 7]l A e A Aol W= WS e, KPe=

Aq) Aol AL LA Wel Y I FA

vET_
s2RE A4 Avte] 9AF TAA Fal A e,
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=10l

== [P initializes

Select the progress direction of work.

~Pos No, —
I 3 ‘ ’7 &+ Ascend of watk ( Descend of work ASCENDING.
PosNo. | Latt) |atiMinute] Latit/S) | Long() [ing(Minut|.ang(E/W| Total kP
D03 35 045300 N 129 053120 E 0000494
DOD4 35 046440 N 129 | 054200 E 0000685
[ ] [SI0E VIEY

Cancel

<9 3-22> KPe 3IA4ALA
<Fig. 3-22> Initializes of KP

webA =g Mure] ma Kps

&

A¢ol o] Fo1d 47k glu.
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<oy 3-23>0A FTYAEAY F
Pos_4, Pos_ 5+ A3zl A¢ FE HIEE AAstH, 24 duto] %
A AT wo] 7EHe] "k Ade duko]l FA ARl oA
XTEE 7HAE=E s st ol Adz vBlod & s 1
< FASE F 10m W9l #ge ZteEr F A FEAdA FHE=
U Azl FEAA Blojd RAoer tFea &

H o]
Qg Fwati thA AAstelop whr)

: _ Fos_ 2 n: &Kl ¢etel # 1
Pos_2n @ 34 d=e A7 (2 0/ "o 91)) —_— Y 2E
______ .. -\\“--.---...--?ﬁ(--'o--.. i R G#E‘ $|=
L& >, 2= olg |
~ ) e
HH 3= 0|8 A B e S s
Pos. 3
ms_z
______ o ... WETTTTEN P N N
PR |

| = &gk Hel(d)
BaseKP {j|E&{POS-__2):| KP = BagekP +d

g
S
wnig

<y 3-23> S Ay A=

<Fig. 3-23> Configuration diagram of sea operation

<29 3-24>% @ A9 A KP, XTE, 22 & 737 914
A <ad 3-23>& wastete] UEhidth A]lE Pos 2014 Az
& o, ol S syl AsA RO AA AN A dnh 2] Al

|=8<= Posno2 Ao, Pos 2014 #d& A#do= A4

N

71 (Pos_n)<> Pos_27F ©t}. & 7|42 Pos_n+tl= Ao,

Pos_n+1<2 Pos_3°] ¥ t}.
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3 ! HYZE
Pos_1 BaseKP Rs_z_n'

PR R R I R O O I B S
EE I BHL

KP = BasekP+d

'
gl

<Ay 3-24> AHEY T
<Fig. 3-24> Simplification of positions

~

A 2 A FdaEsts AA Arre] ¢ XE Pos nnoz ATk
o F A1ZF 71 -8 Pos.n = Pos_2)ol A &S AlzFsle] A WA
GPS 94 Ar7t 74871 AA dure] A= Pos 2.1, 1 tH&

Pos_2 2, Pos_2_ 302 F7}= sk},

<% 3-5> FEiujE & A 9
<Table 3-5> Definition of parameters

4 9 CIR

=
op

2k A2 714 | Pos_n 2}

P

2
e
o

A= F
& 71 A | Pos_n+l | A= AHAAste o5 FE WS
. e
A A dube]l $14]| Pos_n_n =

A} FE A9 P | Pos_.n_n A @lA XTE w3
EEICE PP mop 2E e 4y
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ekl dofe] AA Adube] 1A= Pos_nnol ®u Z1Eal 9

o] A AMuko] X<l Pos_.n.n AHoA XTEWE "olz Pos_n

)

N4 Pos_n+tl Abole] Fxol dE AHZ Pos.nn'Z Ao,
<3 3-5>3 o] 9ok F vk <9 3-24>% <IL¥ 3-23>9|
s KP9} XTE A4t dug &S veha o

T oge & ol 8 AT AE Ao] AUF 2AsE

T 180 -
£ rad T 180 4 deg > A deg T T = rad (3 1)
T
: = —— 3-2
distance ,,y 10800 distance,,, (3-2)
distance,,, = Mﬂ distance .,y (3-3)

F AR #H3E pi(aty, lony), pa(lats, lons) Aol Y A (d)e
2 (3-4), A (3-5)3 ol AT F vk A (-4 dAYY F
AR Aol A" (d), 2 3-52 A F AH Aol A(d)E
Tzl 9alA zhzt g o7 A aty, latze 1%, lons, lon:

= A=, de F AR Aole] ARE ot

&, = arccos{ sin(laty) sin(laty)

+  cos (laty) cos (laty) cos (lorn, — lony)} (3-4)

dy = 2arcsin((sin*((lat,— laty)]2)
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+ cos (Za) cos (Zaty) sin((dosr, — lons)[2)"?) (3-5)

pi(laty, lon;) A ABANX polats, lons) Ao 2 st I2E U
2 (3-6), A @3} o AT F Ay 2 B3-S

=

flo

sin(lony— lony)) <02 ™ course;, * (3-8) sin(lons— lorn)=0%

it

ol coursers A& 3},

sin(laty) — sin(lat)) cos (&)
sin(d) cos (laty)

] (3-7)

course, = arccos|

sin(lat,) — sin(lat) cos (&)
sin(d) cos (laty)

] (3-8)

course, = 2 — arccos|

w3t pi(lat;, lon;) A7l A ¥8Eo]l 'course’©lil, AE+= d W
golx = AA podat, lonr)ol FHE= U2 2 (3-9), 24 (3-10)

3ol 78 4 9

laty= arcsin{ sin(lat)) cos (@) + cos(lat)) sin(d) cos (course)} (3-9)
lorty = modl lon, — arcsin( COS(M)' Y41 om]—1  (3-10)
o, mod(x, Y& Tha o]l Aot}

y= 09 W, modr, ») = x — »yx nhx/n°lL

y <02 W, omod(r, ) = x + pdmf—a1) + 1}°IH

T3 Pos.ne A, Pos_n+tle Bt AYsta, 999 3 23 C
£ psllats, longz)oletal & W, 4= olgd A= v 4 (3-11)+%
2ol Holg 4 9t XTES %4t IA9 Q2% &4t 319

A

25 ougng. @, A (3-7) Ee (3-8l A & o

(o,

o



B AAoge] I~E course = crs_ap, A AAANA C AHO R
S~ course = crs_aovkil Y shal, A (3-4) v A (3-5)°l A

2ol A RANA C AHLo R AgE d = distance = dist_ac

S S DL

X7FE= arcsin{ sin(dist 40)*sin(crs 40— c7s 4p) (3-11)

aeal KPek XTE Avts Heid = AxAES Adestoiof shu

A Fuetel A Aegeta Q= ATERd A= w Aol A oE M)

A BUAE FAHAAL gD Ak GPS A4 F

off
=
>
>
>
ofo

42 Y= ATELAE WES 84 BAARA AL AAS w9
F AER 948 4PN FABHOR o4F & YLD A

=

o3 gfdA o] WA WGS-84 EF LA 9 & <% 3-8>3 2t}

<% 3-6> EfAlY H]
<Table 3-6> Comparison of ellipsoid

BRI A W AL&- N7 (km) | SR (km) | 1/ 3

o

s
a-

Bessel 1841 |gk=, 4 =4d| 6377.397 | 6356.076 | 299.1528128

WGS-84 GPS 6378.137 | 6356.752 |297.257223563

e og wyoz AoHr ey A4 AgAr 1
(§= Ak webx] WGS-849 AHE ()

3
< AN A (a3 Rt (p) el 2tk 4 (3-12)2 HAFED

ol
]
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= (a—25) (3-12)

o] AurAa Z3 o] A E (e Eccentricity)d] <] 3}
2 2 2

t = (1-4) = e 8 _ or p (3-13)

<19 3-25>9F <9 3-26>% AR YS 93 Mureo Kpeot

XTEol tg Z2ad) &A2= 9o Aol Atd A &ae

o] g3k 43k

N

S
=

‘Greate circle course from Ato Bat A
If Sin(rLongB - rLongA,) = O Then
crsAB = Acn((Sin(rLatB) - Sin(rLatd) ™ Cos(DistAB)) 1 (Sin{DistAB) * Cos{rLatal))
Else
crsAB = 2 % Pl - Acn([Sin(rLatB) - SinlrLata) * CostDistAB))  (Sin( DistAB) * CosirLatd)))
End If

'get Cross Track Error(XTE)
XTE = Asni SinDistAx) * Sin(ersAx - crsAB))
'MsgBox "XTE" & Format(xTE, "00000.0000000")

[t XTE ==6Then'6.283 Then

KTE = Asn[SiniDistax) * Sinlcrsdo - crsAB)) - PL* 21
End If

Distance Point A to X to convert Em

DistAx = DistAx " 180 * 60/ Pl 'Distance convert [radian] to [nm]
DistAx = Distax ™ NM ‘Distance convert [nm] o [Km]

<% 3-25> AREoEQ Y AAFE
<Fig. 3-25> Source code of XTE(Cross Track Error)
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" carnputing the KP
If Order = "ASCENDING" Then
‘BasekPis Kp of Point & 'Distavidis KP between Paint 4 and Wi

KP = BaseKP + SqriDistAx " 2-XTE " 2)-W Wi W1 + W2
IT Nextk P < KP And recordCount = row Then  “when KPP aver

Call KF_reset
End If

<9 3-26> A A A& FIE

<Fig. 3-26> Source code of KP(Kilometers between Positions)

KP= BaseKP+ \VdistAX>— XTE +W (3-14)

KPE 24l FEo A 83 A gabol o4 Aol A4 s1xo o
TARF) ALES FaHoF Huz AFHS A AN

Aglel W Ao fxE A4 X Hel o A orE

ol AE @ FEFS Ask FahAE Ao ohie 4 (3-14)% 2

o] XTEWF wAol B grolmm <Ay 3-25>9 &zod Ho

= owhe} grol Abs o} Aok shu, @A Aol A Aa Yol

A GPS 41719 917 2 AuERE AelEe] Ao L

A Ao Fofok ot

(A
EUR

m

8 o

gl
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A4 AERY TA LAY

41 2UHH Ao 9

A mUBG Asgle) AW mzoade) A4 Hue Bl

<Y 4-1>0A4 &AT 5 9l

—1of x|
File Mew Unit_Configure Communication  Simulation  W/indows  Help
s NETESRRE o BE Rl A S es i 1)
[ Devdco State x| =lofx|
[=1 Systern monitar : T8l

51 COM1 3600 NMER.GPS 0 il
Tocal Tirme |_UTC Time | Lty | Tongs) | Lawe) | Tongta) | 9TE@ | STE@ | =
[ETRAL TT2T ET23-05, 1018 M35-00, 4000 ETZ-6.0000  Gb2ss  Gwes |

1200 E129-05085) S0B2901 | 5062968
EIZ-(5.095 062808 | 5062 965
EIS-5092 5062808 | 5062 965

29 COMS, 13200 Wiie Countar
Q COMS, 2400 Water Depth

Simnl | DZDSW o E129-05,0892  5062,893 5062, 960
il | Detil| “woalTo E129-06.0303 5062880 5062857
02031700 EI29-05.083 HOGZ 067 | 502954

020317.00 E123-05.0933 5062864 5062851

UTC Time 02:03:17.00

Lat(S) M35-04.5250 - 2
Long{(S) E129-05.1141 Data Field Cnmrgi_?._ r =
KP(S) 13062.34 [ stat | [ Pese | [iar of Savel| £ of 500 | ‘

Lal(G) N35-04.5040
Long(G) E129-05.0973 —~ o
KP(G) 13062280 Elilen UG Soeady

Between 0.192/13061.590 DGO01(LSP) = Tensionftons) — SPD(knots)
XTE 1453 _
LD 0.067 ‘ s
|
H 4 | P
s o A ﬁ% r i Ak las
yro 20,44 A ] ﬁi A .
. L R g AT A e
1A T A mr g
iy [ LV | S —— "QL‘:T_
= ¥. 1L | i 5 |
1 E s [ 7 ¥ 0
"] =3 =] Ll %3 Ll & bl L
g |= Tl |- = 2 85 8 B
8 g o o 2 P b o d o
& & 13 (-3 (-3 -3 (- [} e a
2] =) =3 % A ] ) o <3 o
2 T
KP/Time(Sec)

<9 4-1> 42 BUEHE Al

<Fig. 4-1> Sea operation monitoring system

S AFT v gFEAUAEH o]~ (MDI; Multiple Document
Interface) 7%= Wl % <toll = 3HO “Device State” 3}
Z=9] “Grid and Chart Graph” %< ¥ A3+ +Z25 AW

Ak, AA Y Aol AR A3 dAE

ol
=

}J:

F2a)

rr

iR

o
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3 Yy A “Device Status” #, “Grid and Chart” %, “Vehicle

O:

Text” %, “Navigation Map” % o] w22 F Av GLdFAUH
¥ 0] 2~(SDIL; Single Document Interface) T %7} #Hg|stth= Aol
SHE 24 AR FEEo s 9o Ao BEAE F U
S HAste] o2 JHe T4 F&

o
o
ES st F RUHE o] 88 Axue % A AL

Belg 4 F8AY 9% g KP, 4Y, £ 4uE TR
o g gol ol AAzE e B 9o FAL dn Le
Es

HERNS Fo FYAvY 28= F, ad= 3
= =

W EOS 1,0

FI|E Miew | Unit_Configure Communicatian

Port Configure Fa
—————  KP Configure Crl+k
“ . Grid Configure Ctrl+G
“Yehicle Configure FG
Etc Configure Ctrl+E
Print Configure F11

F3

Cirl+
Cirl+T

C5Y File table

Simulate mode
Simultale time

<39 4-2> FA AA

<Fig. 4-2> Unit configure menu

BUEY Axge BUEg Ay Zzade] Fasw /Ao
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T4 A H ol 7o FHAATG. =27 AL FEAoF & 7
TES F3HY vF Fo| “Unit_ Configure’® <18 4-5>¢ 2+
o] X2+ “Port Configure”, “KP Configure”, “Grid Configure”,

“Vehicle Configure”, “Etc Configure”, “Print Configure””7} 3}

= Fort Configure =101 %]
NMEA-GPS | Tension | Gyro | Wire Counter | Water Depth |

—Initially communication mode

Port [COMI | BP3 3600 |
Data [ = Parity [Mane |
Stop m Ll Control INDI‘IE Ll

o

] Cancel

<Y 4-3> XE HAAH

<Fig. 4-3> Port configure window

WA RS-232C A2l EERYH 4" 9 XA HelH
2 5287 Sstel 2 gule] v B4 84S dAst ok Bt
<9 4-3>¢ TE AA Fele= AXAENMEA_GPS), &% #

(Tension), #Fo] & F 32 (Gyro), 7AolE 2] Aol (Wire Counter), 4]
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(Water Depth)S A5t v 7F A4 5o At}

[EEY | |INIToRead =]

reading file data value ZI
Sub INIToRead()
| On Error Resume Next
Open App.Fath & "IN Fortini" For Input Shared As #1
While Mot EQF(1)
Fori=1 To PortConnCount

Input #1. arrPort(i)

If EQF(1) Then Close #1: Exit Sub

Input #1. arrBps(i). arrDatabitli), _

arrParityBit(i). arrStopBit(i). arrControl(i)

M et
“Wend
Close #1 J
End Sub =
==« | 3

<19 4-4> ¥E AW Q7] FH
<Fig. 4-4> Reading Routine from port information

<9 4-4>9] X E AHE eV FRAY dAdd Avje FE A
dates E Adste] Rdz AT & Hx zadls 43T
woelo] Sol= FHeolt. 273 %Ay ddsto] AFdE "HEHY
= @ AU Apppath() d=o AMET e “\INI"o|H, X E

AR = “Portini” el S0t o5 AHle= TEHIEEES Folo

slofof gk},
<28 4-5>9 w7 9AE AL “Grid Matrix”& 53l =25
=

T AR 23F HYEA BAHER & dotR7)7F dev o
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2 b3E AR FolA AsE 322 AP0 Hviel vevn
2@ W AR S e FAIFY FE g A4S &+ U
™ Configure Yehic ~=10Of x|
~Window Control—————— ~Data Display Control
Available tems Selected fermns
—Fows and Colurmns TerT N
Fows [ EED $| i s =
e
Calumns [ EE%E STID LWI%
coG | Ll
~ Text Alignrment BRG ﬁ @I:E(G)
" Left & Center Egg(g)eed
Row Font Size LCE Distance
LCE Tension
: ImI = |ID [ Local Time
[~ Window Always On Top UTC Time
RP{G) =l
Ok | Cancel | Help |

<2 4-5> w7 BlAE Fo] 1A

<Fig. 4-5> Configure of vehicle text window

<39 4-6>9 ) HeE Fe <ad 4559 A FolA A
Ae 25eh B5el ek ARG MEL s e An e

ME ot Aoz Qs Ju 9 bEd A4 An )

: . -l
Depth Vs b Age 0 W2 0.037 LD 0.067
LWL WL XTE(G) 5062,884 XTE(S) 5062, 951 LCE Speed
LCE Distance LCE Tension Local Time 16:34:05 UTC Time 020317.00 KP(G) 13062.280
KP(S) 13062.35 Lat{G) N35-04.5040 Long(G) E123-05.0373 Lat(8) N35-04.5250 Long(8) E129-05.1141
Tension 2.599 Wire Out Length

<ad 4-6> Wi d2E FF

<Fig. 4-6> Vehicle text window
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W AR g2 deg xgste v 92E S e § 9l
<A™ 4-6>9] W) BAE FAY adE AEZA AAT A7

o4 F 4, 52 9 F AT A QX ANGoR T EA

=

Ang Z9a7] fatel <29 47>9 W) diE Ae FEAY
getTable) F58 Adlsto] AXH = WA g AX9 A4 Az
g el=e A deba,

|Timerl =] |Timer |

Fori=0To G_ROWS- 1 =]
Forj=0To G_COLS -1
'Cormpare Takble
If sblii. ) =™ Then Exit For
Fork=1To CP_TABLE_COUNT
If CP_TABLE(k. 2] =sblii, |} Then
Result = getTable(shl(l. j))
Exit For
End If
Mt
FiErid.col =|
FGrd.row =i J
FGrid Text = Result
M et
M et

<Y 4-7> i) AxrEQ e FE

<Fig. 4-7> Process routine of vehicle text

718 AA I #-dste] <29 4-8>2] “ETC Configure” %2 A4
e WAE # Adv. A HA 7T “Interval’® A Ao b
AL AAT += d=d “Milli-Second” o] @9 = 100029 122 &
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e & v 71EAYD AsA Y] AREE S “Timer” 7 A
o] “Interval” &4 & WA AATE F+ JdoH, “Backup
Interval’e] #S W AsIe] A ATHA AAH A7 7ph0=z7 W Yo)
o] F o] X Al )

“Route Trace Mode’&= A& 7|5 &5 7Iso=z 7+ F+ 9
=

o Ae7lwe 44 “KP Configure”@| AE}e] x5 7] o] F 0] 4|
L EEEY ARe B AL B A JIRAA FE 9Y 5L
ol oA AHYEKEEE wEA e T AAX B elA
“Change” HELS w7 WHASIH A& w529 olo]E RYFS WA
g 5 v
" ETC Configure h - 10l x|
—Interval —FRoute Trace Mode —
1 Sec is 1000
Ao
— Tirmer Interval i Manual
mili-=ec
—Curgor type

—Backlp Interval

mili-Sec

] | Cancel |

<29 4-8> 71gF A F
<19 4-8> Configure of ETC’s window
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<19 4-9>% ZAHE AHE 57 A% AAEIY. Kp: F
oz 4E @ W Y Te| RolE KPE el AHF Ay T
el dolg WHYL W 1w KPe) AW o] Hute] &
a3 49 ge A4 ZAHR AHDT A4 <39 41054

HodAeA e AE

i
2

ste] Aed “PageNumer”,

2 [ o
b =

il

—?—'
“TitleType”, “KPdistance” <] A3t “IblTitleString” * =
o] ‘DG Al A #olxXWME, “TitleType’ol 3% s+

LSP, MSP ¢ o= o]Fojx gt}

nce|| Print Thie |

<9 4-9> ZHE FA4° KP 79 ¥ A A=
<Fig. 4-9> KP distance and print title of print option

<9 4-9>9 ZHE FA FoAeE ZHE Al F s ¥ ~E
Hol g5l “Page Number’9} “Title Type’2 £ 4 Ut} o] 3o

3tete]  “Preview of print report
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'—== [N| File Reading ==—

StrTemp = String$(100. " ")

Ternp = GetPrivateProfileStringl" PrintOption”, "PageNumber”, 1", _
StrTemp. 100, App.Path & "INKEQS INI")

Murn = val(StrTemp)

StrTemp = String$(100, " ")

Ternp = GetPrivateProfileStringl" PrintOption”, "TitleType", "LSF", _
StrTemp. 4. App Path & "INLEOS INIY)

tit = Left{StrTemp. 3)

StrTemp = String${100. " ")

Temp = GetPrivate ProfileString("PrintOption”, "KPdistance", "b00", _
Striemp, 100, App.Path & "INKECS INI")

KPrnc = vallStrTemp)

IbITitleString = "DGE" & Format{Murm, "000") & "(" & tit & )"
YAl Save Timer

BackupTimer = GetSettinglAppMName, "EQS", "BackupTimear", 1000)
allsAvETirer Interval = BackupTimer

<29 4-10> &A1Y Eols AA
<Fig. 4-10> Title creation of print paper
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DGOO01(LSP)

Oct. 08-2003 PMO04:56:07 — Tensionttons)
== BPDiknots)

12 6

Tension(t)
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KP(lkan)

GPS Data Net INC.

Print Data Buffering

<Y 4-11> ZHY &2 Ao AAZE g Ry g9

<Fig. 4-11> Real-time preview window before output printer

A 29718 Tt dEES TATH.

A7l Wl AAT FE e AR wAY VEgoR HA3tY

A= Aule] i 2GS AT F “Connect” HES w7 oA

AL AESH <a¥ 4-12>9 o] GPSY ANARe 4

lo
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X E

Fovlavg zpol2F a2 d Y gho] RS-232C Algld

_ o=l

W Feceive -GPS-Data -

|

28
Ia
L0012, 78, 0,026

06,0

GP
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3PS
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Fi
FI
4]

Wire Counter
Water Depth

Tension

) NMEA-GPS
) Gyra

0000000000

~@Tension
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Hide J

T

52 9]

2 g, Aol g

<a¥ 4-12> GPS
<Fig. 4-12> Input data from GPS and tension, gyrocompass
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x| Simple | Detall|

L= System monitor
g COMISE00 N
=

UTC Time 02:03:17.00

S COM3 2400 Gyro Lat(5) N35-04.5250
g COMY, 15200 Wire Counter tnng(sl E120.05.1141

g COMB,2400 Water Deplh KP(S) 1306034

Lat{G) N35-04.5040
Long(G) E120-05,0073
KP(G) 13062280

Between 0.192/13061.590

XTE 1453
LD 0.067

Tension 2500
Gyro 2044

<2¥ 4-13> FA AE Fel 34 PR
<Fig. 4-13> Three part of device state window

7hed ol A= GPSEHY AHE JEHS ddst FAARS
AAzE E9etd, WRA AL Ag
Between, XTE, LD S22 FA ¥t}

C5Y File =10 x|
F‘Ds Mo, | Lati?)| Latikin} | Latih/S )| Lang(®) | Long(hdin Long B/ A/C Bearing'T|(-P,+5] |Depth|Leg Dist(Km, «
35 4446 N 129 5038
57.93 [0.301
2 3 4532 N 129 B.206 E ac 45
BE.3 0193
E 3 4,59 M 129 Az E ac 43
5B, 47 0192
4 I3 4644 N 129 .42 E ac a5
A ()

<9 4-14> CSV 349 W&
<Fig. 4-14> Contents of CSV files
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AA GGl o] FolA W 2 b thE FE ddo] &
sty ols U g2 Exceld AL A7 $6HY
CSV(Common Separated Value) @21 3d& AF&stH, W&
Text &4 7Fxlth

3l 2 xbe] 470

1> F8 s

1o

FEQ <9 4-14>9 AA FFRE <%

I

2

HFE Jds B AMgHE =g 2

FEW S (Pos No), ol¥l E(Event), ¢ %= (Latitude), 7 = (Longitude),

41 (Depth), W ZH(Bearing(® T)), <$*I3+ A2 (Distance (km)

Between Positions), A¥e] %4 KP(Cumulative Total), =<3

A& (Slack %), Ael&2 Aol(Cable Distance (km) Between

Positions), 7o) E£9¢ % KP(Cumulative Total), 7lo]&2o F*H
e

(Cable Type)2] & Eo] 3t}

<E 4-1> T8 7tE2sA AY FE RA1d A=
<Table 4-1> Route file from gas work of East Sea (1A line)

Pos . ‘ Bearing | & tkm) | we | Slack |Cable Distance tkm) Cable
o | BV Latide Longituce  fDepinf ™o = gt o | % [ Petween Pas, |comuative Tatal] Tope
= 0
0.2 0 0.2 DA
2 |nEw LP|37|e0.25e ] 1207 [os. 121 |E] 0 0.2 0.2
1248 | 1.387 2 1415 DA
3 | scon |ar|zozi0|n] 120 [ossaa |E] 13 1587 1615
1579 | 0.086 2 0291 DA
4 | sco1 |a7|zo.667 ] 129 [0s.867 |E] 15 1873 1,906
152.7 | 0602 2 0512 DA
5| scoz |57 |zo.885 ] 129 [os217|E] 15 2,374 2418
1115 | 0422 2 0.431 DA
6 | scod |57 20,800 ] 129 [os.4sa |E] 19 2797 2,843
116.7 | 0.411 2 0419 DA
7 | eceed |57 29,500 | N] 12909 735 |E| 21 3,208 3,268
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42 ZUHH ZoldE] +¥

FAAE Fotol ENCY ojwx] AR, GRID d©l°]e, GRAPH?|

o @d SE= g BAL AF omA Aw, GPSe AAAR,

HDG®] Al el Wi doly Ju a2z Au 3 Feo]dl
2

5 A% A vhsze BAA A% sl

<y 4-16>9] Za3tHo] = F9F PDAO AXH EYHE
ZetollE meaPe ENCY olvd AnE AF wob <13

4-16>9] 2 E% 3} o] spwo] F Ao

CYC O TIHE SEA

gl 5 X000 DNCM LA A0 Myt Fierr e |

By W AR N - R

L

I o A
e | arin | Grapd | eps | Hoa | crar |

<71% 4-16> PDA #7429 Fgto]dE =3 ¥ ENC 34
<Fig. 4-16> Client logo and ENC screen based on the PDA

FaloldE Tz F WyyE stde ENC, GRID, GRAPH,
GPS, HDG, CHAT=Z Y& & Adu. <29 4-16>3 o] =44y
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e 98T = v dAZEA ATE Feel M= ENColAM o A

o] 2 AAF ©Hlo]EE GRID AEE AYPAom ZHFoO=R
EUEY MudA dojd g dRE AT . ad=
o =9 AL 04y Z== FAH oen HF9 “Available
data”® H5 FolA HAl Zg=olA AET =

Al HES o] &35kl “Selected data”® 2 2~E At

[33/|E0S Client < 01:03 (D | {4l |EOS Client o 0103 (O
Local Tene | LTS Time Latis) Logfal <5007
TP T 8 O 0 B O e L1 P e ]
BI21:2 | 232114 I35-28.0062.179-23
BZI:E PERINS  135-28 0052 129-23
B2l PIRINA  135-20.00520 129423
Gi21:15 23Z187 O 155-20.0062 1 E5-23
E21:6 | ZEFINE  135-28.0052 129-23
B2T | FIN9  UE5-20.0082129-23
S0 232120 135-26.0062: 185-2
B2119 PEPIZL  135-28.0052:129-23 0

B:21:20 | 232122 135-09.00627125-23 " a lﬂ
§21:21 | 232125 I55-26.0062125-23 § E E
BiZ1:EE | 232124 135-28.00820129-2 = = -
821323 | 23215 I35-20.0052:175-23= = = =
o g kel 12¢ 1 I =

4|10 ¥ !

e | G | arapd | ees | Hes | cmar | enc | Grio | crar | aps | Hoa | cmar |

<29 4-17> S¢o]AdE S GRID9 GRAPH 3}¥
<Fig. 4-17> GRAPH and GRID screen of client
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<Fig. 4-18> GPS and CHAT screen of client
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3 9% pre 29 @2 W Aswe ovx fYe 3 23T

4-18>9] GPS 3¥2 RUHE MH Fo AAARES

AgE Aoty ZEto]lAdE JAlAM el Ads & o Al

=5

AAol o AEEGE AAd FHAHAS Veoer & HAAR

=< 01:10 @

enc | arap | arapv | s | Hos [gnat |

<Y 4-19> FolAdE S HDGS Aol ZF vt~ WMo R
<Fig. 4-19> Compass table of gyrocompass and HDG of client
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