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ABSTRACT

The primary duty of the Royal Thai Navy is to defend sea territory of Thailand,
which includes pirate suppression and natural resources protection. It is crucial that the
Royal Thai Navy know the exact location of the ships assigned to different missions.
This is done by using radar tracking and plotting the location of the ships on the screen,
allowing the Royal Thai Navy Supreme Command the comprehensive picture of the
ongoing situation, hence and effective planning regarding aspects ranging from battle to
procurement. In addition, one of the important functions of the “Thai’s Territorial Sea
Defencing System” is to define the critical zone that is off limit to ships not directly
involved due to possible danger from military operations, such as pirate suppression,
military maneuver or target practice. The critical zone can also cover areas whers natural
resources, such as coral reef, animal conservatory, are in danger.

This research show the transfer of ships location and other important information
into the system, as well as the defining of a particular area to instantly access the

situation.
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1,843.75268 x_100 /25,000
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3.3 MIMUIUMTAUNIIEIIHIN

Fansutiu deanswlumssmomn

o
331 anu5vese

332 fiANNU95D

' Y Ay
333 nmmwumﬂmmsmmnﬂu Yu.

as o
ATAMIUIN

y

v vly A a ‘f] Oy ' 0 4 '
D IARIVYNIUNUNAIY aﬂﬂgﬂl Us ﬂa\iﬂ'lu'lﬂlﬂ'l')'l‘Iul WUIY 3“’”1ﬂ

99°

| 104°

¥ b4
TTYSAA 99 - 104 UNIMUA = 5 9N

o

1
1'

o
uag 1

1"

1.852 x60 nu.
1.852 nu.

1.852 /60 nu.

MaxX /5 Pixel

MzxX /(5 x 60) Pixel

Maxx /(5 x3600) Pixel

d 4 A v [
ﬂ'nllﬁ']‘llﬂﬁﬁallﬂu')ﬂlﬂu UIA/YU.

1’
ll
1'

MaxX
1"

1 ludnza = MaxX /(5 x 60) Pixel
1 lydnzio/s,
MaxX/(5x 60) Pixel/yy,

TIUIUDIA x 3600 AL

=MaxX /(DIUIUBINKX3600)  Pixel  vooovoooooeooeoeoooeeoooooooooooeo (3.1)
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o L .Y A
34 ﬂ'li‘ﬁW'Hll?ﬂlsll‘iﬂﬂﬂ‘l‘l]‘llﬂﬂﬁﬂ

34.1 M3 Translate 99 §3501588 Msvanarmeiid Ty x vieuumny y

UNUME  wesn X = X+L VA
} L, M Husineh

Y =Y+M
1 0 0
wWaswdy Matrix = 0 1 0
L M1

s dy A 4

Tay L e szozndeenisinaouiilunuiuny x
s dy 4 4

M fis ssezhneentsindeud lunuauny y

1
3.4.2 713 Rotate 59UYATA
[
N15 Rotate NIMAUNIBYYA Origin 1ilusy 0

y
P (x, y)
\ P (x,y)
(S)
Q) X
X = CosO®
y = Sin®
Xx=Cos(@+6) = Cos® CosO-Sin® Sin©
= xCos0-ySin® ..., . (3.2)
y=Sin(@+6) = Sin® CosO +Cos ® Sin ©
= XSINO+HYCOSO e (3.3)
alouldedluzd Matrix = | coso Sin© 0
-Sin © Cos © 0
0 0 1

1
Chan S. Pa:k,lgtqmgﬁm_MigmmM_Qmm(AhbamazAddison-Wcsley Publishing) : 105.
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o )
113 Rotate A1V TOUYA Origin ﬁ‘lui;n <)
(1189910 Sin(-6) -Sin®
Cos(-9) Cos©
@ o’: P 9 a ﬂ ﬂ [ ) ﬂ
Atiu 9IngATH 321102 3.3 01 & LAuLu 1IN sziluMsRotate NIUIWY LAz UANLUAY 92

1l

d Y d o o

Rotate AUV %x"lﬂqmsmuwumu
X = xCos©+ySin® . (3.4)
y = yCos©-xSin® een(3.5)

14
fatl MsPUNRaIRMIAAIN
A a A vy
-szezn NG evsiald

MaxX X VIS UTD (HDA) X 60PIKEL wovrreoeers oreeeoeeseesesssesssseseseessessesssesssso (3.6)
$IUIUBIFVDWNUN  x 3600

- Translate yailogriuveese 1 lulogh origin
Yy q 3 {] ° v A A (] 8/
i (x, y) Wudwmishiseaguuniinge

00
1 0 0 1
Y, ship
wliday, D01 0 x,y)
-X -y 1

o oA a vy
- mnuﬂszazmmﬁailz’n"lﬂnuuﬂu y

P, Q —>9

Aa Ay
} sroznanis el ld

\\

ship




[ 1 woa A Vo
_Rotate aninithuaiiufieman 165 us w0 )

(P, Q1) Cos©® -Sin© 0
Sin® Cos® 0 ®Q %
0 0 1 980
@, Q
-Translate AV
1 0 O
®Qn |o 1 o]=@,QM
X -y 1

4 ] ] ]
Fuiudumiase TuveaSefeznlaonlde ez lilegn e, Q
(P"’ Q")

-alavugauueenmiinaielyeylugy Lat, Long

T o a 1
3.5, msmlasdnsdvaziganazaesdgaiilu Pixel UMW

long 1 831 =60 alen

7

lat 1 8¢ =60 91lA1e—]

L »1 d1la1=60 Wadm

1a1a =60 waden

WA 3.1 Uaedad U UMUHUR

1
Chan S. Park,Interactive Microcomputer Graphic,(Alabama:Addison-Wesley Publishing) : 117.
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Begin_long End_long
MinX MaxX
apadyaii 99 84fN apadyAfi 104 84
Begin lat
MinY

azfgai 13 038

End lat
MaxY
avfAgal 689

NN 3.2 HAAIdAdIUUUIDNIN
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End_long - Begin_long (83f1) = MaxX+l1 (Pixel)
1 837 = (MaxX+1)/(End_long-Begin_1ong) ...ccocoeneuececusincnnes 3.7
e 1 8971 = 60 alm
F 4
AU 1 aden =(MaxX+1) / (End_long - Begin_long)/60 .........ceco... (3.8)
ua 19U = 60 Walm
4
AU 1 wad = (MaxX+1)/(End long - Begin_long) /3600 .......c......... (3.9)
End lat - Begin_lat (83f) = MaxY+l (Pixel)
1 8981 = (MaxY+1) / (End_lat-Begin lat).......cccocorurrserencmnnunee (3.10)
1" 1 997 = 60 adm
fariy 1 alen = (MaxY+1)/(End lat-Begin 1at)/60 ..cooccomsurrrrnnnn. (3.11)
e 18dm = 60 walm
8
AU 1 waden = (MaxY+1)/ (End lat-Begin_lat) /3600 ......cccoooe (3.12)

milasazdya - avadgalan iy pixel
Degree lat = ®ashazAganideamsuas

. a a ay
Lipda lt = daUanazAgandesmsuilag
Philipda lat = iaUaazAgafidesmauas
Degree long= 9imansdganideamsua

Lipda long = almassdgaidesmsilas
Philipda long = Walmassdganidesmsmla
Pixel lat = HWMUAY vuseammnuasla

. ° ' 4 1 4
Pixel long = #uma X yuseamiiuyasld



Other_lat

It

Pixel_lat

Other_long

Il

Pixel _long

#2801
MaxX
MaxY =

Il

Begin lat
End_lat

!

Begin_long

End long

° 1 A vl
ANHUAUIDDYN

Other_lat

Pixel lat =

Other_long =

Pixel lat =

Degree lat*3600+Lipda_lat*60+filipda_lat —.........

31

[Other_lat - (Begin_lat*3600)] * (MaxY+1)/(End_lat - Begin_lat)/3600 ....(3.14)

Degree_long*3600+ Lipda_long*60 + filipda_long

[Other long - (Begin_long*3600)] *(MaxX+1)/(End_long - Begin_long) / 3600

1024
768
6

13
99
104

10 89 7 aUm 11 /AU azdgn  uaz
101841 8 Ala 5 Walm avedgA

10*3600 + 7*60 + 11

36431

(36431 - (6*3600)) * ((768+1)/(13-6)/3600)
452.58

101*3600 + 8*60 + 5

364085

(364085 - (99*3600)) * ((1024+1)/(104-99)/3600)
437.62

L4 v
aaudmmiaveuToozgn Plot N Pixel (438,453)
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41 VUADUMININTUUBITZUL (System Design)

411 Gpsiidesrdedeyndwaiiderszaeudin simie muail ANUIE2 AOIUNN
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4.2 10asPBANIINIIHYITEUY (Detail Design)
o o
421 HAANWSUDIIZUL (Output Design)
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423  misanudoya (File Design)

423.1
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0 File INUAMUAUT
azAgasNAY
azdgagAIY
aBadgAisuAY
apadgAgAMY
WIBINg

llﬁ”ﬁ@galﬁﬂéﬂlguﬂizﬂeﬂllﬂu‘ﬁ
s

Fordu

wiaveudY (1=Line, 2=Polygon)
MBI

33



4233

4234

423.5

423.6

423.7

[ o o Y a
uﬁmaagammwazmummmﬁmlszﬂanuwuﬂ
sendu
94F1aZAA

9

Alaazhnn

waUaazAga
DIANDBITLA
dlmaesdyn

nialaraesiga

3 ) A
ulndeyananvese
sHase
A A
Y0139

” 3
JLINVUIN
aNnung
ANV
szinnise

=}
IREL)

a A

uuswazidualse

o A
A5

o o ] Y] ¥ d
sasmivsiadmlszneu/gn Isinsal
9IUU
MYV

uitudesialszneu
o o ] LY U4
sasumiysiadaulsznew/ygn Isdnsal

¥ ' r (
Foffarwssyswazdeadaulsznowdoyn Isinaal

niudeyadmmiaie
sdise

DIFTAYA
dilmazaga
naaazagn
DIFNABITYA

34



423.8

4239

flmaeedgn

WalaassAgn
g A

ANTATD

g

Fuin

o

AUMN

udusemalasuulasdumiase

LY A
SHAISD
29FATALA

alaazann

wataozaga

BIANDINYA

almasadgn

walmasdyn
d A

ANUTATD

o d

Tun

o

ADIUMN

o ¥ ° v oA
ududsesdoyadmiase
sHaIse
BIA0TADA
aaazfyn
walaazagn
BIANDBINIA
almaeedgn
narlataesdga

o A
ANMTATD
v d
Fun
(7
ADIUNIN

35

o o o t
swazBoaveuudeyanumaniynsudeya tazarwduiuiveusozuiudoyam

1NN 4.1



36

ER - DIAGRAM :
Ship_desc
. Desc_name
ship - code ship - code —
i datl - code
MAP - File dtl - code PaN =
dtl - name
map - code qty N
map - name remark ship - code
map - File _I
start - lat Transaction_Position
end - lat Data Detail ship ship_code
start - long ship - code lat_degree
end - long ship - name lat_lipda
descript weight _ lat_phil
ship - code 1 d
width ong_degree
.pe lenght ‘—<>_ long_lipda
Backup_position engh 1 o
: : ship_type ong_phil
ship_Code ship-code — .
caption spee
lat_degree ‘ date
lat_lipda .
fapbl status
long_degree
long_lipda i ship - code
’ ship - code<> < d
long_phil ate Zone - Name
speed time zone - code
date zone - name
time Position z - desc
stats ship_Code zone - code
lat_degree
lat_lipda Zone - Dtl
ship-cod lat_phil zone - code
Date long_degree lat - degree
Time long_lipda lat - lipda
long_phil lat - phil
speed long - degree
date long - lipda
time long - phil
status type

719N 4.1 ER-Diagram
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¥oududoya | Map - File

& ¢ a

¥oWan ¥UA YA ANUMINY
Map - code CHAR 5 sHaunuh
Map -name | CHAR 25 Founuh
Map - File CHAR 11 0 File NUATHUNUR
START-Lod | NUM 2 azAgA AU
END-Lod | NUM 2 AYAGANILUBIHUT
START-Long| NUM 2 a090AsUAUVBUAUT
END-Long | NUM 2 apatgagAovBUNUT
DESCRIIPT | CHAR 50 MM
%mt‘ﬂm’fey,a Zone - Name

& ¢ a

yoran WA YU AMMY
Zone - code CHAR 2 SHd Zone
Zone-name | CHAR 25 %9 Zone
Z-DESC CHAR 50 HUWING
4 ¥
¥oufludoya | Zone-Dtl

A 4 Y

Foan ¥1in Y AMMINY
Zone - code CHAR 2 Y Zone
Lat-Degree | NUM 2 BIALALA
Lat-LipDa | NUM 2 dlanazaga
Lat- Phil NUM 2 Walanazaga
Long - Degree| NUM 2 BIANBITYA
Long-LipDa | NUM 2 Almasadgn
Long-Phil | NUM 2 Walaedyn
Type NUM 1 YUAVDI Zone 1= Line,2 = Polygon

- o 9 3
AT NN 4.1 iwazmummuﬁwagamﬂ
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‘f}ﬂuﬁu%ga Data Detail ship

Foitad U YA ANUYIY
ship - code CHAR 4 s¥alse
ship-name | CHAR 25 Foiso
weight NUM 8.4 szednh
width NUM 8.4 AN
lenght NUM 8.4 AN
ship_type CHAR 1 Ussianuedse
caption CHAR 40 TREL)
soutludoya | Position (Toyasumruse)

Foilaa ¥iin YA ANUYINY
Ship Code | Char 4 sHaise
Lat_Degree | Num 2 BIA0LAYA
Lat Lipda Num 2 allanazaga
Lat_Phil Num 2 nalaozfga
Long Degree| Num 2 aqmamﬁgﬂ
Long Lipda | Num 2 aﬂmaaﬁgﬂ
Long Phil Num 2 ﬁaﬂmﬁﬂﬁgﬂ
Speed Num 62 anuiase
Date Date 8 ’fuﬁ (DD/MM/YY)
Time Char 6 1197 (HHMMSS)
Status Char 15 ADIUNN

A3 4.1 TwazBuareuiludeyaning (ae)
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A 3
Foudludoya

Backup_Position( d1503903adumniiue)

Fofaa

YA YU ATIHIY
Ship Code | Char 4 sHaise
Lat_Degree Num 2 DIATALA pig
Lat Lipda Num 2 allaazAga
Lat_Phil Num 2 WalaazAga
Long Degree | Num 2 mmaaﬁgﬂ
Long Lipda | Num 2 ﬁﬁmﬁﬂﬁgﬂ
Long_Phil Num 2 Walaesvya
Speed Num 6.2 aMususe
Date Date 8 $ufl (ODMMIYY)
Time Char 6 a1 (HHMMSS)
Status Char 15 ADUMN

4 ¥
Fourludoya

Tran_Position (51amstdasunasduriiase)

Sotlaa ¥iin YA ATININY
Ship Code | Char 4 s¥aise
Lat_Degree Num 2 BIAALA 9
Lat Lipda Num 2 dlazage
Lat_Phil Num 2 Wallaazaga
Long Degree | Num 2 aqmaaﬁgﬂ
Long Lipda Num 2 ﬁﬂmam?igﬂ
Long_Phil Num 2 Wataaesdga
Speed Num 62 amusase
Date Date 8 ’3'1!‘?; (DD/MM/YY)
Time Char 6 o (HHMMSS)
Status Char 15 TOIUNN

A13190 4.1 swazBvavewiludeyadtag (o)
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Foududoya | Ship_desc
A d a
Fowaa Biln YUM AMUNNIY
Ship-code | CHAR 4 sHaISe
Dtl - code CHAR 7 siadumivamlsznou/gnislnsel
Qty NUM 5 91U
Remark CHAR 40 Nuine
%uﬂu‘ﬁ'ﬂqa Desc_name
A 4 a
¥aWan ¥ YU AUMIY
Dt - code CHAR 7 swadumivanlsznowgnIsynsal
4 a
Dt - name CHAR 30 Fofasussysioazidoadiurlsznew

A
FoynTnalnsal

d’ =) 9y T - 1
13199 4.1 1waziBuavewiudeyania (de)
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¥onssuis (2.7) . douazvy

T1vazBua c gamamnuEun lusas e unuanaanu i
¥on55175 (2.8) C O MUINMTIAUNOA TUNA

swwazidea ' . 11181 Position Data 1y Idmuena 1y

MUTTESATY mmmm"lu‘lﬂiwana‘lnmm‘"
dq luanann

*ERUIYING
Begin lat = mmmmmsumwmuwun
End lat = mmazmmuﬂmammun
Begin long = mmammmsmwmnmun
End long = mmamﬂﬂﬂﬂuﬂﬂmmxmun
MaxX = 149U Pixel QU@ Iuiunu X
MaxY = $1uU Pixel gaga lutuannu Y
Theta = iAo (9981)
Second = timlums@umaiimizediu Jud
Speed = anwsaSenmiiodiuten (1 den =1 ludanza/vsy.)

uruiiidrvaziidmaoninia
Windows Viewport il Scale iSuimaousqa

SanesnuasmeInedenazaon 8eranaaen iy Pixel
[Procedure Chang_lat long to_Pixel

Start
Input(Degree_lat,Lipda_lat,Philipda_lat Degree long,Lipda_long,Philip_da long,X,Y)
Lat = Degree lat*3600+Lipda_lat*60 +Philipda lat (91AQAT 3.13)
Long = Degree_long*3600+Lipda long*60 + Philipda_long (310¢A3 3.15)
(INYAT 3.16)
X = (Long-(Begin_long*3600)))*(MaxX+1)/(End_long-Begin_long)/3600
(®1NgAT 3.15)
Y = (Lat-(Begin 1at*3600)))*(MaxY+1)/(End_lat-Begin_lat)/3600
Retum XY

Stop
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panesfuulasmen Pixel {lu symaziyn s3rnasidyn

Procedure Chang_Pixel to_lat_long

Start
Input(X,Y,Degree_lat,Lipda_lat,Philipda_lat,Degree_long,Lipda long Philip da_long)
Lat = Y*3600*(End_lat-Begin_lat)/(MaxY+1)+HBegin_lat*3600) (91NqA33.14)
Degree lat = Integer(Lat/3600)
Lipda lat = Interger((Lat-(Degree lat*3600)/60)
Filipda lat = Lat-Degree lat*3600*Lipda_lat*60
Long = X*3600*(End_long-Begin_long)/(MaxX+1+(Begin_long*3600) (91n¢A3 3.16)
Degree_long= Integer(Long/3600)
Lipda long = Interger((Long-(Degree_long*3600)/60)
Filipda long = Long-Degree long*3600*Lipda_long*60
Return Degree_lat,Lipda_lat,Philipda_lat,Degree_long,Lipda_long,Philip_da_long
Stop

[Y o ! Jd .
panaInuulasninm szﬂzma"lna lﬂui%ﬂz'ﬂN Pixel
Procedure Chang_Distance_Mile To_Pixel

Start
Input(Distance_Mile,Distance_Pixel)
Distance Map = (End_long-Begin_long)*60 (1Mile =1 Lipda)
Pixel in 1 mile= MaxX/Distance Map
Distance Pixel = Distance Mile*Pixel in 1 mile
Retumn Distance_Pixel
Stop

pano311311/a3A191n Wold Coordinate 51 Screen Coordinate
Procedure Chang Wold_coor_to_Screen_coor

Start
Input (Xw,Yw,Xs,Ys)
Xs = Xw
Yw = Yw*(-1)
M = MaxY - Absolute(Yw)
Ys = Yw+M
Retum Xs,Ys

Stop
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PD0NB3NUNSIAUNNAIUAANINGD
Procedure Ship Way

Start
Input (Theta,Distance_Mile Degree_lat,Lipda_lat,Philipda_lat,Degree_long, Lipda_long,
Filipda long,Xs,Ys)
X = 0
Y = 0
Distance Pixe = 0
Call Chang_lat long_to_Pixel (Degree_lat,Lipda lat,Philipda_lat,Degree long,Lipda long,
Philip_da_long X,Y)
CallChang_Distance_Mile To_Pixel (Distance_Mile,Distance _Pixel)
Beta = Arctan(X/Y)
X1 = X*(Cos(Beta) - Y*Sin(Beta)
Y1 = X*Sin(Beta) + Y*Cos(Bata)
Y1 = Y1+Distance Pixel
X2 = X1*Cos(Theta) + Y1*Sin(Theta)
Y2 = Y1*Cos(Theta) - X1*Sin(Theta)
Call Chang Wold_coor_to_Screen_coor(X2,Y2,Xs,Ys)
Return Xs,Ys
Stop

paNesNUMSIAUNINGA Tusif
Procedure Auto_way
Input (Second)
Time2 = 0
Loop:
Time = TIME(Q
HH = Val(Mid(Time,1,2))
MM = Val(Mid(Time,4,2))
SS Val(Mid(Time,7,2))
Timel = HH*3600+MM*60+ SS

Time3 = Timel - Time2
If Time3> Second
Call Future_way( Second, Theta,Speed,Degree_lat,Lipda_lat,Philipda lat,




Degree_long,Lipda long,  Philip_da_long)
Xs= 0
Ys= 0
Call Ship Way Input(Theta,Distance_Mile,Degree_lat,Lipda lat,Philipda_lat
Degree_long,Lipda_long,Philipda long,Xs,Ys)

Time2 = Timel
Endif

Endloop:
Stop

H
‘S'I acy [ a t £y
¥oNTTUIT (3.1) C AUIUMITIAUNIANININ
51022009 C AMUINMIAUIUBAS DM NMIN

MUUA

panesnumsAuN A
Procedure Future_way
Start
Input(Second, Theta,Speed,Degree_lat,Lipda_lat,philipda_lat,Degree_long,Lipda long,
Philip da_long)
Distance Mile = Speed * Second /3600
Xs = 0
Ys = 0
Call Ship_Way (Theta,Distance_Mile,Degree_lat,Lipda_lat,Philipda_lat,Degree_long,
Lipda_long,Philipda long,Xs,Ys)
Stop
Fonssuis G2) : uaasveyadouna
S1wazdun : snudeyadsundinnufludeyaduimiaie s

fMuanmdounaa
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