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Multilateration (MLAT): Surveillance on airport surface
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A = ST -
= N /’ “¢ Hyperbolic positioning
Rx2 = ; ‘ using TDOA
> EMOZIEMEN EICRELT, T V(x — xi)2+(y = yi)2+(z - Zi)2= c(troai — tsena)
TMEROMBZHTET 2. b\b?mb\héﬂﬂ%ﬁ%ﬂiut’&ﬁuﬂlﬁ
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Automatic Dependent Surveillance - Broadcast (ADS-B) _

ADS-B®D |7 I

v
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Function Receive Function

Processing Function
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DHLE
Crew
E ;
Traffic
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Mobile A!)S-B Ground ADS-B Ground.ADS-B }
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Mobile Domain

Ground Domain
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ADS-BD

(
BRITEDREN ML,

BT D= DIERLHHE THIESN D,

ADS-BIE# £ THGSN B FRFICE OO, Z

FND1= . NICXONACp &LV o114 _E DADS-BD M BEZE |

~N

J

FAA, 14 CFR 91.227I1ZKYLLTFD5DD
HEENRSN TS

1. NIC (Navigation Integrity
Category)

2. NACp (Navigation Accuracy
Category — position)

3. NACv (Navigation Accuracy
Category — velocity)

4. SDA (System Design Assurance)

5. SIL (Source Integrity Level)

IRRE

2SR

Ll
A
0N

- BE e
"BeTE %
NIC| Radius of Containment NACp | Meaning = 95% horizontal
(Re) accuracy bounds (EPU)
0 Rc unknown
1 RC<2ONM 0 EPUZ18.52km(1ONM)
(37.04km) | EPU< 18.52km(10NM)
6 Rc<0.6NM
(1111.2m)
Rc<0.5NM 6 EPU< 555.6m(0.3NM)
(926m) 7 EPU< 185.2m(0.1NM)
Rc<0.3NM
(555.6m) 8 EPU< 92.6m(0.05NM)
7 Rc<0.2NM
(370.4m) 9 EPU< 30m
8 Rc<0.1NM S
(185.2m) 10 EPU< 10m
9 Rc<75m 11 EPU< 3m
10 Rc<25m
11 Rc<7.5m

X Z<{MD15E TNACP=8 or 9HVIZ{H
Sh, EHEELTIFE2~3MDEE
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1. fiz
2. B
3. B
4. IRH

5- ﬁ/s@

6. EE

7. FEHA
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A
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Performance Manoeuvring Area Apron Taxiways and Stands
Parameter Taxi Lanes
PTR
Probability of Target 295% (1s) 270% (1s) 290% (5s)
Report (update rate)

PFTR
Probability of False
Target Report

< 10+ per Target Report

PID
Probability of
Identification
(see Note 1)

Mode S Address: = 99%
Mode A Code: 2 97%
Aircraft 1D: 297%

PFID
Probability of False
Identification

< 10 per Target Report

RPA
Reported Position
Accuracy
(see Notes 2,3,4)

<12 m (95 %) <20 m (95 %) <25m (95 %)

TRUR
Target Report Update
Rate

21Hz 21Hz 20.2Hz

IRTOP
Identification Renewal
Time Out Period

=30s

PLG
Probability of Long
Horizontal Gaps

Gaps =3 s:
PLG <107 per
Target Report

Gaps 23 s:
PLG <102 per
Target Report

Gaps=15s:
PLG <10 per
Target Report

TRIT
Target Report Initiation
Time

<3s <6s <13s

System Capacity

300 Targets

Latency

<05s

Time Synchronization +-01s
Switchover Time <3s
Failure Report Time <10s

ED-124A MOPSZ &
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EEMDLAEREDEH

[MLAT]
EUROCAE I"H Manoeuvring Area | Apron Taxiways Stands
EDS87CED117ALY and Taxi Lanes
R R > 95% (1s) > 70% (1s) > 90% (5s)
MERE < 12m (95%) < 20m (95%) < 25m (95%)
1B JE < 0.5s
[ADS-B]
EUROCAE I5H Ver. 0 Ver. 1 Ver. 2
ED163&Y NIC > 6* >0 >0
NACp - > 8 > 8
SIL - > 2 =3
* Ver. 0[XNUCpEL TEZSIN AN NIC| Radius of Containment] [ NAGe | Meaning = 95% horizontal
NICEH#T—D L& > THRE A ATAE 5 R o [y e €
e stomomn
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MLATIZOROELGSHMEBE TCTHAINSEELNH S,
MKMLATEH+ 2 [ZHEA DS RNIZ (XY FE->TULNS,

Coast
—Airport

MLAT Original
—=—MLAT filtered
—=—GNSS
—=—ADSB

ETRERF D ALE

s F DGNSSZHE#ELADS-BOMIMNLIFIZRI LA,
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| 450
i Coast !
i 445 1 —— Airport :
i p MLAT Samples i
| I i —&—MLAT Kalman ;
] 440 [/ ——GNSS !
- ' —o—ADSB !
| 'E 435 i
g |
i 2430+ :
i 3 |
L 5 425 i
| 4201
| 415}
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J. Honda,et al., “Positional Accuracy of Multilateration and ADS-B on Airport Surface
Through Flight Experiment,” Proc. ISAP2025, Fukuoka, Oct. 2025. (submitted)

EEmMIBITARAER AT LOERGESLVALEROME

© Electronic Navigation Research Institute. All rights reserved.



e
ENRI

SHTEEGE2BEFEREFTAERRKRS

15

J. Honda,et al., *

EIHLBFDALE

B Fa [ D LB

450

4451

Sensor

Error [m]
*95% confidence

s

=

o
T

Remarks

s

[}

[
T

Distance [m]
.
(%)
o

Coast

Airport

& MLAT Samples
it —=—MLAT Kalman

—&—GNSS
—&—ADSB

945

950 955 960 965 970 975
Distance [m]

Onboard GNSS 0.0 Reference position based j:z

on the median value e
MLAT Original 0.97 "%5 oa0
MLAT filtered (1) | 4.27 Kalman filter
MLAT filtered (2) | 5.21 A-B filter
MLAT filtered (3) | 4.67 Moving average
ADS-B 1.57

Positional Accuracy of Multilateration and ADS-B on Airport Surface

Through Flight Experiment,” Proc. ISAP2025, Fukuoka, Oct. 2025. (submitted)
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Antennas Installed in the Aircraft for Flight Experiment
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Distance [m] J. Honda,et al., “Positional Accuracy of Multilateration and ADS-B on Airport Surface

Through Flight Experiment,” Proc. ISAP2025, Fukuoka, Oct. 2025. (submitted)
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