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[Abstract]

As a GPS stability problem arises, MLAT system is spotlighted as an alternative technology of ADS-B. MLAT system has a high
position accuracy as much as ADS-B. Also, MLAT receives the mode A,C,S, and 1090ES(ADS-B) signals from the mounted aircraft
transponder. MLAT receives signals from several receiver units and calculates aircraft positions. MLAT has ADS-B level positioning
accurarcy using GPS and can calculate the position information with objects independently. According to global environment
changes, Local area multiltilateration(LAM) surveillance system is under development for moving vehicles and aircraft detection in
airport. These are still under testing in Tae-an Airfield. In the paper, we analyzed the performance by comparing the calculated
position data from MLAT to RTK. In order to confirm the position accuracy of MLAT and the deviation of position data between
fixed target and moving target on the ground during the field test in Tae-an Airfield.

Key words : Global positioning system, Multilateration, Automatic dependence surveillance-broadcast, Real-time-kinematic,
Field test.
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Fig. 1. MLAT System configuration.
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Table 1. Receiver Coordinate.

J8 2.

\F}eLrJ (Sneise' Latitude Longitude Altimeter(m)

1 36.593119599 | 126.29996235 15
4426 4436

5 36.594852667 | 126.29381350 30
7545 4781

3 36.595080192 | 126.29609305 6
2309 0232

4 36.599439382 | 126.29298652 6
5794 1126

5 36.592025758 | 126.29383504 50
432 7810

6 36.596364426 | 126.29252563 18
1516 3726

07| s xlofl CiEr LOS 24 ZHat.

Fig. 2. LOS analysis test for RU arrangement.
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Fig. 3. TDOA accuracy analysis result for RU
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Table 3. Ground test H/W configuration.

RTK Reference station
O3 6. X4 S Ex|.

Function lCaIcuIatilon of posiltion cqmpgnsation Fig. 6. Ground mounted device.
information for precise positioning
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" Serial - ”
RTK;;salhun Cotrniniitisi P?):::?ﬁ[o):\h Puﬂtsl:\LDm
Data Processing
Comparisan
result of position
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RadioTransmitter/Receiver
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. RTK Reference position Calibration MLA Position U, Position Data Swe
Function inf ion Receiver/T ) Data » Communication ¥ bricion ¥
information Receiver/Transmitter Data Processing
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Fig. 7. Ground test S/W configuration.
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MLAT H]©]E]3= ASTERIX CAT-20 Message©]t}. ©] H]o]E]
= MLAT EIU®| ] UDP 41 53l lo]E)7} =21 H )

RTK Hlo]E]3= RTK F=A17] 914 A F-31= o] dlo|E ZFoll
A 9% Arel E3l¥ BESTPOS' WHS AM-8lA €tk
'BESTPOS' HHS 53] MLAT 9% Ane} nwslr] 98
RTK $1%] A HE 35317 ¥t} ‘BESTPOS' HH o] 742 71
# 109} 2tk

CAT=020 | LEN FSPEC | ltems of the FSPEC | ltems of the

first record last record
a8 5. X4 ZA7I. 18 8. ASTERIX CAT-20 Message 7= [2].
Fig. 5. Ground repeater. Fig. 8. ASTERIX CAT-20 message structure [2].
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FRN \ Data l Information Length
Item in Octets

1 1020/010 Data Source Identifier 2

2 1020/020 Target Report Descriptor T+
a3 1020/140 Time of Day 3

4 1020/041 Positian in W(GS-84 Coordinates. 8

5 1020/042 Position in Cartesian Coordinates 6
& 1020/161 Track Number 2

£ 1020/170 Track Status 1+
FX - Field Extension Indicator -

] 1020/070 Mode-3/A Code in Octal Representation 2

g 1020/202 Calculated Track Velocity in Cartesian Coord. 4
10 1020/090 Flight Level in Binary Representation 2
11 1020/100 Mode-C Code 4
12 1020/220 Target Address 3
13 1020/245 Target Identification 7
14 1020/110 Measured Height (Cartesian Coordinates) 2
FX = Field Extension Indicator =
15 1020/105 Geometric Height (WGS-84) 2
16 1020/210 Calculated Acceleration 2
17 1020/300 Vehicle Fleet Identification 1
18 1020/310 Pre-programmed Message 1
19 1020/500 Position Accuracy 1+n
20 1020/400 Contributing Devices 1+1+
21 1020/250 Mode S MB Data 1+8n
FX - Field Extension Indicator -
22 1020/230 Comms/ACAS Capability and Flight Status 2
23 1020/260 ACAS Resolution Advisory Report 7
24 1020/030 ‘Warning/Error Conditions 1+
25 1020/055 Mode-1 Code in Octal Representation 1
28 1020/050 Mode-2 Code in Octal Representation 2
27 RE Reserved Expansion Field -
28 SP Special Purpose Field -
FX = Field Extension Indicator =

18 9. ASTERIX CAT-20 G|0[E{ (MLAT Elol&) [2].
Fig. 9. ASTERIX CAT-20 Data (MLAT Data) [2].

Field type Data Description ';i;‘;'sy
1 BESTPOS | Log header H o
neader

2 sol stat Solution status, see Table 47 on Page 233 Enum | 4 H

3 pos type Position type, see Table 46 on Page 232 Enum | 4 Hed

4 1at Latituge Double | 8 Hig

5 ton Longitude Douvle | 8 H+16

5 ngt Height above mean sea level Doudle | & Ha2a

7 undulation | Undulation - the relationship between the geoid and | Float | 4 H+32
the ellipsoid (m) of the chosen datum =

E datumid# | Datum ID number (see Chapter 2, Table 21, Datum | Enum | 4 H+36
Transformation Paramerers on Page 04)

9 lato Latitude standard deviation Float | 4 H+do

10 lon o Longitude standard deviation Foat | 4 Heda

11 ngt o Heignt standard geviation Float | 4 H+48

12 stnid Base station ID charp] | 4 Hi52

13 diff_age Differential age in seconds Float | 4 H+56

14 sol_age Solution age in seconds Float | 4 H+60

15 #SVs Number of sateliite vehicles tracked Uchar | 1 HeB4

16 #s0INSVs | Number of satellite venicies used in solution ucnar | 1 H+65

17 #obs Number of single and multi frequency observations | Uchar | 1 H+E6
in solution

18 #multi Number of multi requency observations in solution | Uchar | 1 HA6T

19 Reserved ucnar | 1 HiBs

20 extsol stal | Extended solution status (see Table 49, Extended | Hex 1 H+B9
Solution Status on Page 234)

21 Reserved Hex 1 H+70

22 sig mask Signals used mask - if 0, signals used in solution are | Hex 1 He71
Unknown (see Table 48 on Page 234)

23 X000 32-bit CRC (ASGII and Binary only) Hex 1 H+72

24 [CRILF] Sentence terminator (ASCHI only) - - -

38 10. RTK 4417 BESTPOS & 74,

Fig. 10. RTK Receiver BESTPOS command configuration.
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Fig. 11. Static Test result- 1 (Latitude error).
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Fig. 12. Static Test result- 1 (Longitude error).
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Fig. 13. Static Test result- 2 (Latitude error).
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Fig. 14. Static Test result- 2 (Longitude error).
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Fig. 15. Dynamic Test result- 1 (Latitude error).
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Fig. 16. Dynamic Test result- 1 (Longitude error).
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Fig. 17. Dynamic Test result- 2 (Latitude error).
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J8 18, S Al ¥ Zn 23R (B 2.

Fig. 18. Dynamic Test result- 2 (Longitude error).

J3 19. S8 Al £ 23t

Fig. 19. Dynamic Test Result.
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