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52910122: MAIJOR: GIS TECHNOLOGY; SC.M. (GIS TECHNOLOGY)
KEYWORD: U-TAPAO INTERNATIONAL AIRPORT/ AIR NAVIGATION AIDS/ICAO/
AIP THAILAND

KAMONCHANOK SENRUNGSEE: THE SPATIAL ACCURACY ASSESSMENT OF
AERONAUTICAL DATA DECLARED BY THE STANDARD CRITERIA OF
INTERNATIONAL CIVIL AVIATION ORGANIZATION. CASE STUDY: U-TAPAO
INTERNATIONAL AIRPORT RAYONG PROVINCE. ADVISORY COMMITTEE:
SUPAN KARNCHANASUTHAM, D.TECH.SC., KAEW NUALCHAWEE, PH.D., NARONG

PLEERUX, PH.D., 80 P. 2012.

This research aims to measure the spatial data of aeronautical data using GPS and to
assess the accuracy of the spatial data of aeronautical data and the reference position of AIP
Thailand declared in 2009, according to the standard criteria of International Civil Aviation
Organization. This research surveyed by using static and kinetic GPS. The case study area was U-
tapao International Airport, Rayong province.

The result compared the survey data with the reference position of AIP Thailand,
showed that the spatial data of landing at U-tapao International Airport has errors over the
standard criteria of International Civil Aviation Organization. After checking the cause of errors
found that 1. AIP Thailand declares the geographic coordinates, changes the second of arc into
the minute of arc that does not follow the standard criteria of Aeronautical data quality
requirements (latitude and longtitude) which determines the geographic coordinates of navigation
aids at 1/10 of Sec or at decimal 1 of Sec. 2. This error had variety of distance which may consist
of other factors caused the spatial data of aeronautical data’s error, especially in position of MM
and Compass have the highest errors that were not measured repeat. 3. The Military Department
always updates the measure process including the coordinate reference pins. 4. The standard
criteria are high resolution, but the coordinates used in aeronautical data are raw data; for
example, if it changes only1 second of arc, it causes high error to 30.33 meters. Therefore, the
position of navigation aids is an important data; we should survey the position of navigation aids
regularly and study the error as the standard criteria for determining measured value in the same

way that is convenient for working and checking as the standard defined.
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How do we know when the signal left the satellite?
s Use same code at the receiver and satellite

# Synchranize the satellites and receivers so they are
generating same code at same time

* Then look at the incoming code from the satellite and see
how long ago the receiver generated the same code

measure the time

i, ¢ difference between
: ' the same part of code
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Latitude and Longitude Accuracy data type Integrity classification
En-route NAVAIDS and fixs, holding, 100 m 1x 10” essential
STAR/SID point surveyed/calculated
NAVAIDS located at the aerodrome/heliport 3 m surveyed 1 x 10” essential
Obstacle in the circling area and at the 3 m surveyed 1 x 10” essential
aerodrome/heliport
Significant obstacles in the approach and 3 m surveyed 1 x 10” essential

take-off area

Final approach fixs/points and other 3m 1 x 10 essential
essential fixs/points comprising instrument surveyed/calculated

approach procedures

Runway threshold 1 m surveyed 1 x 10° critical

Runway end (flight path alignment point) 1 m surveyed 1x 10° critical
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LLZ/DME 165.39" 10.775 -83.86" 7.775 3.0
GS 51.63° 58.922 -197.62° 55.922 3.0
MM 62.49° 27.319 -186.76° 24.319 3.0
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9

9

Position Toyan1359IAANNA Toan1359IAANNA (UTM)

Latitude (N) Longitude (E) Latitude (N) Longitude (E)
NDB 1239'42.60160" N 10059'39.68689" E 14005662284  716599.7169
DVOR/DME ~ 1240'00.05174"N  10100'01.67616"E  1401107.6257 7172592361
LOC/DME 1239'36.63244" N 10100'12.11795"E  1400390.2557  717579.8791
GS 1241'3030729" N 10100'25.54161"E  1403887.1379  717958.1357
MM 1242'17.95068" N 10100'25.43878"E  1405351.4260  717943.7525
Compass 1242'17.59820" N 10100'25.38513"E  1405340.5801 7179422171
TACAN 1240'29.05848" N 10100'24.23313"E  1402004.3636  717933.1329
THR 18 1241'4421797"N  10100'22.64812"E 14043140079 717867.5302
THR 36 1239'50.44237" N 10100'13.25526"E  1400814.9630  717610.9479

A 1 Ao A ] a A 9 A
A1519% 3-5 MWNARIIIBANeIMAN AIP Usemalduell w.e. 2552

Position FoyanssIiannng Foyan1ssaIanInng (UTM)
Latitude (N) Longitude (E) Latitude (N) Longitude (E)
NDB 12 39.7"N 100 59.7"E 1400548.2714 716669.6666
DVOR/DME 1240.0' N 101 00.0' E 1401105.6481 717208.6634
LOC/DME 12 39.6'N 101 00.2'E 1400370.7905 717576.4684
GS 1241.5'N 101 00.4'E 1403877.3352 717911.6885
MM 1242.1'N 101 00.0'E 1404978.2193 717178.9692
Compass 1242.1'N 101 00.0' E 1404978.2193 717178.9692
TACAN 12 40.5'N 101 00.4'E 1402033.2469 717925.875
THR 18 1241'43.40" N 101 00' 22.54" E 1404288.8427 717864.4612
THR 36 12 39'51.33" N 101 00' 13.30" E 1400842.2545 717612.0889
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Point Coordinate Diff ICAO
description (m.) Requirement
(m.)
NDB 72.21783 3
DVOR/DME 50.61135 3
LOC/DME 19.76175 3
GS 47.47036 3
MM 850.98574 3
Compass 844.89804 3
TACAN 29.78124 3
THR 18 25.35165 1

THR 36 2731534 1
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Latitude Latitude Diff in Longitude Longitude Diff in
Point Error of
(AIP) (GPS) Latitude (AIP) (GPS) Longitude
Description Position
(m.) (m.)

NDB 1400548.2714 1400566.2284 - 17.957 716669.6666 716599.7169 69.9497 72.2178
DVOR/DME 1401105.6481 1401107.6257 - 1.9776 717208.6634 717259.2361 - 50.5727 50.6114
LOC/DME 1400370.7905 1400390.2557 - 19.4652 717576.4684 717579.8791 - 3.4107 19.7618
GS 1403877.3352 1403887.1378 -9.8027 717911.6885 717958.1357 -46.4472 47.4704
MM 1404978.2193 1405351.4260 - 373.2067 717178.9692 717943.7525 - 764.7833 850.9857
Compass 1404978.2193 1405340.5801 -362.3608 717178.9692 717942.2171 -763.2479 844.8980
TACAN 1402033.2469 1402004.3636 28.8833 717925.875 717933.1329 -7.2579 29.7812
THR 18 1404288.8427 1404314.0079 -25.1652 717864.4612 717867.5302 - 3.069 25.3517
THR 36 1400842.2545 1400814.9630 27.2915 717612.0889 717610.9479 1.141 27.3153

L9



68

A Y1 A 1 o 1 A 1 a A 4
Llﬁgmﬂulﬂﬂ']ﬂ')']iJLﬂﬁfJUigﬁ'J'NgnllﬁuqmﬂﬁlﬂﬁﬂQ‘F?ﬂLQHGWﬂWﬁﬂ AIP Ulﬂ
L) ] 4 1 a { [ Z o 4
1J5$ﬂWﬁGlGIgfjﬂ‘Uﬂ'lL!‘ViHQGUENLﬂ%fNGIﬂﬂlﬂu@1ﬂ'lf”fﬁll?‘%jﬂ'lﬂfﬂﬁ3\1']@fmﬂuuu’llﬂﬂ!"ﬂu’lﬂﬁﬁWHﬂlﬂﬂ

a g 7 A 1 1 A
ICAO ll'llflldﬁEJUWIEJU'J'IHJuthﬂ'UJLﬂm"V]M'WI3:’@11!1’75@1” LEANANAT 1NN 4-2

A A ~ g
AT NN 4-2 LLﬁﬂQﬂ?TNﬂﬁTﬂlﬂa@ullﬁﬂﬂlﬂﬂﬂ!ﬂﬂl“ﬂu']ﬁﬁjpu

Error of ICAO
Point
Position Requirement
Description
(m.) (m.)
NDB 72.2178 3
DVOR/DME 50.6114 3
LOC/DME 19.7618 3
GS 47.4704 3
MM 850.9857 3
Compass 844.8980 3
TACAN 29.7812 3
THR 18 25.3517 1
THR 36 27.3153 1
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Latitude (N) Longitude (E) Latitude (N) Longitude (E)

NDB 1239.7"N 100 59.7"'E 1239.7'N 100 59.7"E
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Latitude Latitude Diff in Longitude Longitude Diff in
Point
(AIP) (GPS) Latitude (AIP) (GPS) Longitude
Description

NDB 1239.7'N 1239.7'N 0.0' 100 59.7"E 100 59.7"E 0.0'

DVOR/DME 1240.0'N 12 40.0' N 0.0’ 101 00.0' E 101 0.0'E 0.0

LOC/DME 1239.6'N 1239.6'N 0.0 101 00.2'E 101 0.2'E 0.0

GS 1241.5'N 1241.5'N 0.0' 101 00.4'E 101 0.4'E 0.0'
MM 1242.1'N 12 42.3'N -0.2' 101 00.0'E 101 04'E -0.4'
Compass 1242.1'N 12 42.3'N -0.2' 101 00.0'E 101 04'E -0.4'

TACAN 12 40.5'N 12 40.5'N 0.0' 101 00.4'E 101 04'E 0.0’

THR 18 1241'43.40" N 1241'44.22"N -0.8" 101 00' 22.54" E 101 00" 22.65" E -0.1
THR 36 1239'51.33"N  1239'50.44"N 0.8" 101 00' 13.30" E 101 00' 13.26" E 0.05
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. ~ Y1 Aav a 4 A 1 a 1 v A
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A15199 4-5 Aeronautical data quality requirements (latitude and longtitude)

Latitude and Longitude Accuracy data type Publication Resolution
NAVAIDS located at the aerodrome/heliport 3 m surveyed 1/10 sec
Runway threshold 1 m surveyed 1/100 sec

1 (ICAO, 2002)
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