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A study of the commonly used Global Positioning System and its corresponding is covered in
this work protocal for writing programming to get informations from GPS. Using T. Vincenty’s
formula calculate Azimuth between 2 points. Directional Antenna can be controlled by C-
Programming that known Azimuth and latitude longitude between 2 points. Finally design the control
box to use. A design of direction-controlled antenna is proposed. The receiviing antenna involves the
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Difference In Longitude = (A,-A.)

flattening =
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Azimuth Of The Geodesic At The Equator
Azimuth Of The Geodesic Clockwise From North
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Angular Distance P1, P2 On The Sphere

Angular Distance On The Sphere From The Equator To P1

Angular Distance On Sphere From The Equator To The Midpoint Of The Line

Longitude
Latitude

Reduced Lattitude, Define By tanU=(1-f)tan6
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Massage Description
MLA GLONASS Almanac Data
MSK MSK Receiver Interface
MSS MSK Receiver Signal
MTW Water Temperature
MWD Wind Direction and Speed
MWV Wind speed and Angle

OSD Own Ship Data
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M319N 1 (A1)

Massage Description
VTG Course Over Ground and Ground Speed
WCV Waypoint Closure Velocity
WNC Distance — Waypoint to Waypoint
WPL Waypoint Location
XDR Transducer Measurements
XTE Cross-Track Error, Measured
XTR Cross-Track Error — Dead Reckoning
ZDA Time and Date
ZDL Time and Distance to Variable Point
ZFO UTC and Time from Origin Waypoint
ZTG UTC and Time to Destination Waypoint Encapsulation Formatters
ABM UAIS Addressed binary and safety related message
BBM UAIS Broadcast Binary Message
VDM UAIS VHF Data-link Message
VDO UAIS VHF Data-link Own-vessel report

3N: Actisense (2007)
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(a) Yagi Antenna Model
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(c) Yagi Antenna Azimuth Plane Pattern (d) Yagi Antenna Elevation Plane Pattern
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Radians = Degree x —— (11)
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http://rirs3.royin.go.th/coinages/websearch.php?Wd=%C3%D0%BA%BA%A1%D3%CB%B9%B4%B5%D3%E1%CB%B9%E8%A7%BA%B9%E2%C5%A1&Sj=0
http://rirs3.royin.go.th/coinages/websearch.php?Wd=%C3%D0%BA%BA%A1%D3%CB%B9%B4%B5%D3%E1%CB%B9%E8%A7%BA%B9%E2%C5%A1&Sj=0
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SiRF Technology Inc. (2008) 1% UUIYU UIUD aﬂ"lﬂmﬂqﬂﬂﬁmizuumﬁuﬂ

gy
o . & ) by oy )
WWLlwuﬂquaﬂ Gﬁillﬁﬂqmﬂya@’luuqmﬁi']u NMEA UU ﬂgiqfﬂlﬂﬂvaﬂ']ﬂ(ﬂ'm]ﬂ “SGPRMC”

Y
Tasiis1eazideanatl

d' 2 v 9
MMINN 2 5189021881 IUD “SGPRMC”

Name Example Unit Description

Message ID $GPRMC RMC protocal header
UTC Time 161229.487 hhmmss.sss

Status A A = data valid or

V = data not valid

Latitude 3723.2475 ddmm.mmmm

N/S Indicator N N = north or S = south
Longitude 12158.3416 dddmm.mmmm

E/W Indicator w True

Speed Over Ground 0.13 Knots


http://rirs3.royin.go.th/coinages/websearch.php?Wd=%C3%D0%BA%BA%A1%D3%CB%B9%B4%B5%D3%E1%CB%B9%E8%A7%BA%B9%E2%C5%A1&Sj=0

M3190 2 (AD)
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Name Example Unit Description
Course Over Ground  309.62 Degrees
Date 120598 Ddmmyy
Name Example Unit Description
Magnetic Variation Degrees E = east or W = west
East/West Indicator E = East
Mode A A = Autonomous ,D = DGPS,
E =DR, N = Output Data Not Valid
Checksum *10
<CR><LF> End of message termination

l3: SiRF Technology Inc. (2008)
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3.1 aumsnansa ldmuiumuedinizninga 2 99 15u

3.1.1 Aviation Formula V1.44 (Williams, 2010)

6 = mod(atan2(sin(A1 — A2)cos(@2),cos(@1)sin(@2)
-sin(g1)cos(@2)cos(A1 — A2)),2m) (12)

o 9y a A a @ A g
ﬂ']?iuﬂﬂlﬁ N He/MARZIUAN UANTUUIn

3.1.2 http://www.movable-type.co.uk/scripts/latlong.html

_ -1 sin(A2—A1)cos (¢2)
9 = tan (cos (¢1)sin (pz)—sin (@1)cos (@z)cos (A2—A1) ) (13)

o Y a A a @ =~
mmm“lw NAUD/NANSIUDDON llﬂ'l!,“lJ‘LliJ'Jﬂ

3.1.3 The American Practical Navigator (Nathaniel Bowditch LL. D, 2002)

_ -1 sin (A\1—22)
9 = tan (cos(<p1)tan(<pz)—sin (¢p1)cos ()\1—7\2)) (14)

o 9y a A a @ Ao
ﬂ’l‘ﬂuﬂcl‘ﬁ NAVUD/NANSIUAD Nﬂnﬂuuaﬂ

3.1.4 Survey Review, Vol. XXIII No. 176 (Inverse Formula)


http://rirs3.royin.go.th/coinages/websearch.php?Wd=%C3%D0%BA%BA%A1%D3%CB%B9%B4%B5%D3%E1%CB%B9%E8%A7%BA%B9%E2%C5%A1&Sj=0
http://rirs3.royin.go.th/coinages/websearch.php?Wd=%C3%D0%BA%BA%A1%D3%CB%B9%B4%B5%D3%E1%CB%B9%E8%A7%BA%B9%E2%C5%A1&Sj=0
http://www.movable-type.co.uk/scripts/latlong.html

1 A 1
f= soomszeizs "° 77 (15)
U = tan"*((1 — f) tan(ep1)) (16)
Uz = tan™*((1 — f) tan(ez2)) (17)
_ -1 cos (Uz)sin (\2—A1)
9 = tan (cos (U1)sin (U2)—sin (U1)cos (Uz)cos (7\2—7\1)) (18)

o 9 a A a @ Ao
ﬂ'lwuﬂﬂl'ﬂ neMHe/MAnzINeen Nanluuin

3.1.5 Distance And Bearing By David Oesper 2/18/08

0 = tan-1 ( cos (¢2) sin(1—11) ) (19)

cos (@1)sin (@z)—sin (@1)cos (p2)cos (A2—1A1)

o 9y a A a @ A g
ﬂ'lwuﬂﬂlﬁ N e/MARzINeen NAnluuIn
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3.2 mmmmnau%aumﬁwgﬂwwmuazﬂﬂﬂumuﬂ a.¢. 1975 Tag ¥10 11uaua

%9 Thaddeus Vincenty (Huaumsnlgdmsuandis1anudunia (Anonymous, 1975) Tag

a Y o dyd
?f”l‘JJTiﬂ’E)‘ﬁUTEJhlﬂﬂQu o

WIATTIU WGS 84; a = 6,378,388 IUAT 11AY f=299.1528128
WIATTIUAIND; a = 6,378,388 INAT LAY f= 297
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3.2.1 Direct Method 1¥dmsufmuiainnan

AzAYAUAZAOIIYAVOIYAITUAY

_ tan (Uy)
tan(o)) = ———* ) (20)
sin(e) = cos(U; )sin (a4) (1)
2
A =1+ ——{4096 + u2[~768 + u(320 — 175u?)]} 22)

19
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2
u
B =
1024

{256 + u? [-128 + u? (74 — 47u?)]} (23)
20m =201+0 (24)

Ac = Bsin(o){cos (2 o)) + %B[cos(c) (=1 + 2cos?(20,,)

—%Bcos(Zcm)(—?, + 4sin?(0))(—3 + 4cos?(20,,)) |} (25)
s
oI + Ao (26)
tan(d)z) A sin(U1)cos (o) +cos(U1) sin(o) cos (otq) 27)

(1—1)[ sinZ(a)+(sin(U,) sin(c)—cos(U;) cos(c)cos (0(1))2]%

tan (7\) — sin(o) sin(o;) (28)

cos(Uy) cos(e)—sin(Uq) sin(e)cos (at1)

C =L cos?(a)[4 + f(4 — 3cos?(a))] (29)

L=x2-(1- C)fsin(a){o + Csin(c)[cos(ZGm) + Ccos(o) (—1 + 2cosz(20m))]} (30)

4
v @

#9174; Direct Method A©

sin (a)
—sin(U;) sin(o)+cos(Uq)cos (o)cos (aq)

tan(az) =

€2))

3.2.2 Inverse Method 19 s ufuimniiszez MatazyuieFin sz niegasudu

Authwang Lﬁ'ammazﬁgmmzaeﬁg@ﬁq 2 At
sin? (0) = [cos(U,) sin(A)]? + [cos(U,) sin(U,) — sin(U;) cos(U,) cos(M)]?  (32)
cos(o) = sin(U,) sin(U,) + cos(U;) cos(U,) cos(A) (33)
sin(o)

tan(o) =——= (34)

cos(o)
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cos(Uh) cos(h)sin(A)

sin(a) = p— (35)
cos(20,,) = X222 Zis‘;((’il))sm (Wa) (36)
s = bA(o — Ao) (37)
a9 ‘If!gju; Inverse Method A®
tan( agz) = cos (Uy)sin (;:;EZfri E;;ri)oc\ij(lu)z) cos(AyA1) (38)
tan(o7) = cos(U)sin@z 1) (39)

-sin(U1)cos(U;)+ cos(Uq)sin(Uy)cos(Az-A1)

o a s
33 L“]J%EJ“LI!,ﬁEJ’LINﬁfﬂﬁfﬂu’)miﬂﬂfﬂ‘i‘ﬂiglﬂﬁﬂﬁﬂl@\ﬂﬂiLLﬂiiJﬂE]‘JJW'Jm@iﬁE]@ﬂLL“U“U
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v A

1 Web Caleulators AT U336l
3.2.1 http://www.ga.gov.au/geodesy/datums/vincenty inverse.jsp
3.2.2 http://www.jassing.com/zipcode/MoreFun.htm
3.2.3 http://www.movable-type.co.uk/scripts/latlong.html
3.2.4 http://williams.best.vwh.net/gccalc.htm

3.4 miudsmazAgauazansdge 1deglugiliuuues Signed Decimal Degree Hay

] I~ =)
mMsudasruneesa il usaeu

) ) mm SS
Signed Decimal Degree =dd + —+ —— 40
J J 60 3600 (“40)

Radians = Degree x % (41)
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A 4 \ 4

Electronic
GPS
Compass

PIC 18F8722

Calculate Bearing & Compare

Bearing > Compass Bearing < Compass

A 4 \ 4

Motor CW Motor CCW

A 4

C D

Bearing = Compass
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http://rirs3.royin.go.th/coinages/websearch.php?Wd=%C3%D0%BA%BA%A1%D3%CB%B9%B4%B5%D3%E1%CB%B9%E8%A7%BA%B9%E2%C5%A1&Sj=0
http://rirs3.royin.go.th/coinages/websearch.php?Wd=%C3%D0%BA%BA%A1%D3%CB%B9%B4%B5%D3%E1%CB%B9%E8%A7%BA%B9%E2%C5%A1&Sj=0
http://rirs3.royin.go.th/coinages/websearch.php?Wd=%C3%D0%BA%BA%A1%D3%CB%B9%B4%B5%D3%E1%CB%B9%E8%A7%BA%B9%E2%C5%A1&Sj=0
http://rirs3.royin.go.th/coinages/websearch.php?Wd=%C3%D0%BA%BA%A1%D3%CB%B9%B4%B5%D3%E1%CB%B9%E8%A7%BA%B9%E2%C5%A1&Sj=0
http://rirs3.royin.go.th/coinages/websearch.php?Wd=%C3%D0%BA%BA%A1%D3%CB%B9%B4%B5%D3%E1%CB%B9%E8%A7%BA%B9%E2%C5%A1&Sj=0
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Web Calculators
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(@,,\) C Programming 1 2 3 4
13.9350 N, 100.5689 E 359.11 359° 57" 0.92" 359° 57’ 02” 359° 57° 02~ 359.95025578671607
13.935N, 100.5778 E 6.26 5°28'3.68" 005°29" 39" 005° 26" 00" 5.467687557070012
13.934 N, 100.6015 E 20.28 19°38'26.66" 019° 31" 34" 019° 31" 34" 19.640739329470428
13.9321 N, 100.5938 E 16.26 15°33'12.49" 015°27" 36" 015°27" 36" 15.553469214637154
13.9299 N, 100.6015 E 21.17 20°30'43.73 " 020° 23" 36" 020° 23" 36" 20.512146768631165
13.9268 N, 100.6088 E 26.04 25°25'46.86" 025° 17" 21" 025° 17" 21" 25.42968325169605
13.0001 N, 100.616 E 176.80 176°52'34.75"  176° 53" 46" 176° 53" 46" 176.87631949273245
13.919 N, 100.6228 E 35.89 35°23'19.76" 035° 13" 04" 035° 13" 04" 35.388820379213676
13.9141 N, 100.6293 E 40.90 40°27'5.03" 040° 16" 21" 040° 16" 21" 40.45139508269036
13.9086 N, 100.6344 E 45.54 45°7'59.76" 044° 57" 07" 044° 57" 07" 45.13326554515664
13.8450 N, 100.6617 E 89.98 89 °59'20.06 " 089° 59" 20" 089° 59" 20" 89.98890622999821
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(@,,\) C Programming 1 2 3 4

13.8371 N, 100.6620 E 94.91 94°57'22.61" 094° 59" 16" 094° 59" 16" 94.95628143798687
13.8292 N, 100.6609 E 99.88 99°57'56.65" 100° 01" 40" 100° 01" 40" 99.9657354979029

13.8215 N, 100.6592 E 104.79 104 °54'53.94" 105° 00" 20" 105° 00" 20" 104.91498488743148
13.8140 N, 100.6566 E 109.72 109 ° 53'34.55 " 109° 28" 34" 110° 00" 34" 109.89293150119945
13.8067 N, 100.6537 E 114.60 114 °48'59.01 " 114° 13" 29" 114°57" 18" 114.81639353803705
13.7997 N, 100.6498 E 119.57 119°49'40.32 " 118° 49" 45" 119° 59" 05" 119.82786754568572
13.7931 N, 100.6456 E 124.42 124°43'7.66" 124° 53" 20" 124° 53" 20" 124.71879463258611
13.7868 N, 100.6407 E 129.34 129°41'50.32 " 129° 52 33" 129° 52" 33" 129.69731113044426
13.7814 N, 100.6344 E 134.43 134°50'35.31 " 135°01' 29" 135° 08’ 29" 134.84314352658677
13.7757 N, 100.6293 E 139.15 139°36'26.59 " 139°47" 11" 139°47" 11" 139.6073880730684
13.7709 N, 100.6229 E 144.07 144°34'33.14 " 144° 44" 50" 144° 44" 50" 144.57587440172762
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13.7549 N, 100.5779 E
13.755 N, 100.5689 E
13.7549 N, 100.5618 E
13.7559 N, 100.5538 E
13.7576 N, 100.5459 E
13.76 N, 100.5382 E
13.763 N, 100.5308 E
13.7667 N, 100.5236 E
13.7709 N, 100.5168 E
13.7757 N, 100.5104 E

13.7814 N, 100.5036 E

173.67
180.88
185.26
190.22
195.19
200.16
205.09
210.10
215.05
220.03

225.54

174°28'21.05"
180°2'59.22"
184°27'14.80"
189°27'18.20"
194 °28'25.80"
199°29'32.47"
204 °28'18.43"
209°31'57.36"
214°32'28.27"
219°34'041"

225°8'21.59"

174° 30" 26"
180° 02" 58"
184° 25" 34"
189° 23" 47"
194° 23" 10"
199° 22" 42"
204° 20" 07"
209° 22" 38"
214°22" 19"
219°23" 19"

2240 57" 28"

174° 30" 26"
180° 02" 58"
184° 25" 34"
189° 23" 47"
194° 23" 10"
199° 22" 42"
204° 20" 07"
209° 22" 38"
214°22" 19"
219°23" 19"

2240 57" 28"

174.47251446875904
180.0497828643884
184.45411156918737
189.45505396616906
194.47383225907038
199.4923516702049
204.47178637265026
209.53259829638742
214.54118618459054
219.56677865976582

225.13933025913468
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(@, A) C Programming 1 2 3 4
13.7868 N, 100.4990 E 229.97 229°36'33.73 " 229° 25" 48" 229° 25" 48" 229.60936882913444
13.7931 N, 100.4941 E 234.97 234°39'44.38" 234°29" 27" 234°29" 27" 234.66232776498836
13.7997 N, 100.4897 E 239.95 239°41'38.11" 239°32" 08" 239°32" 08" 239.69391793345326
13.8067 N, 100.486 E 244.94 244 °43'38.16" 244°35" 13" 244°35" 13" 244.72726659716946
13.8140 N, 100.4829 E 249.94 249 © 46 ' 46.02 " 249°39" 41" 249°39" 41" 249.77945078102667
13.8218 N, 100.4805 E 255.11 254°59'24.13 " 254° 53" 56" 254° 53'56" 254.99003522089987
13.845N, 100.4764 E 270.01 270°0'39.88 " 270° 00" 40" 270° 00" 40" 270.0110770192641
13.8528 N, 100.4777 E 274.96 275°2'50.29 " 275° 02" 26" 275° 02" 26" 275.0089606389111
13.8606 N, 100.4784 E 279.92 280°0'26.22" 280° 04" 10" 280° 04" 10" 280.00728499653024
13.8683 N, 100.4805 E 284.96 285°5'39.82" 285° 11" 09" 285° 11" 09" 285.0943955306079
13.8758 N, 100.4829 E 289.95 290°7'24.98 " 290° 14’ 28" 290° 14’ 28" 290.12360507842294
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13.8831 N, 100.4860 E
13.890 N, 100.4897 E

13.8968 N, 100.4941 E
13.9086 N, 100.5033 E
13.9142 N, 100.5104 E
13.9190 N, 100.5168 E
13.9232 N, 100.5236 E

13.9269 N, 100.5307 E

294.95
299.89
304.99
314.35
319.94
324.92
329.88

334.83

295°10'50.19"
300°9'51.59"
305°18'34.43"
314°45'11.29"
320°24'54.34"
325°26'37.65"
330°27"'18.83 "

335°27'43.67"

295° 19" 14"
300° 19" 20"
305°28" 51"
314° 56" 04"
320° 35" 35"
325°36" 47"
330° 36" 38"

3350 35" 56"

295° 19" 14"
300° 19" 20"
305° 28" 51"
314° 56’ 04"
320° 35" 35"
325°36" 47"
330° 36" 38"

335° 35 56”

295.1806083094341

300.1643302645575
305.30956561234785
314.75313817209956
320.4150966536044

325.4437912471093
330.45523045338393

335.46213099472885
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(@, A)=(13.845N, 100.56898 E)
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(34)

0 = tan-! ( cos(U2) sin (A2—21) )

cos (U1)sin (Uz)—sin (U1) cos(U2) cos(A2—2A1)

Web Calculator 1 *' = http://www.ga.gov.au/geodesy/datums/vincenty inverse.jsp
Web Calculator 2 ™= http://www .jassing.com/zipcode/MoreFun.htm
Web Calculator 3 = http://www.movable-type.co.uk/scripts/latlong.html

Web Calculator 4 "= http://williams.best.vwh.net/gccalc.htm
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http://www.ga.gov.au/geodesy/datums/vincenty_inverse.jsp
http://www.jassing.com/zipcode/MoreFun.htm
http://www.movable-type.co.uk/scripts/latlong.html
http://williams.best.vwh.net/gccalc.htm
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