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Slot-collision and Detection Probability of Airborne AIS

YANG Kui , XUN Yuan
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Abstract: The slot — collision mechanism of airborne AIS( Automatic Identification System) is analysed. Through
establishing the detection probability model of airborne AIS, the relationship between observation duration, ship
densities and the detection probabilities is established. Simulation results are in good agreement with the mea-
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surement data, and the work in this paper provides reference for airborne AIS implementation.
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Fig.1 The ship distribution situation map
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Fig.2 Airborne AIS slot — collision demonstration
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Table 1 The state statistics of ship in a harbor
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Table 2 The state statistics of ship on seasurface

away from harbor

A FUIRAS WG AW /s 43 B/ %
Uk 180 1.02
R 0~ 14 nmile/h 12 10.38
0~ ljﬁnimle/h 4 .03
H A A iyt )

S 14 ~ 23 nmile/h 6 20.56
S 14 ~ 23 nmile/h ) 40
HAE AR it ) ’
AT 23 nmile/h 3 58.78
B KT 23 nmile/h 5 300
AR SR f ) '

42 FE s 1 VA T R s 11 T A R O 4y
B, ™25 58 B 45 BB ) [B) S 240 6.3 s b AT
PiE I3 o

(S MBREHE HATE K 3% F T AR 3% — R ALS T
B ERZEEOUT My R el HA 2 5 — B
3.2.3 AUMEHFER

BEHLEE ALS WAL XA A RSB H o v,
PR N AL XIS H S M, R HLER AIS
RSHE S X & SR AT HLER AIS BLI00 B ]
Toeo T 5 BAEAE TS E — A AL BN 1
HPlTh & AR

AIS LB R GG AT RN
60/AT . AIS FEAMFIERN 43 A1 min K 1) 8 it o) B 4
]2 250, R E NN

NI =2250/R, =37.5x AT (2)

B AE B A A AL 20 X I P s S 2 43 A, T
N/M FoRnBAA AL XN S8 W4
B — A HE XN N/M SRS, S8 N/M A
B, IR 2 55— A X35 =2 R A A ) R e

P, =(N/M)/2NI (3)
o RS A BE S RN 1 - Py 1T —
AT M A DK, TR 65 7 14 DX a5 P i LA 00 1) g Ak
FH Py=(1- P S R A i ARy
1- Py,

FERLER ATS (9 0800 B 8] P, 9 L — 2L & B T
To/AT A5, T AEA R B 2 X R E S &
SHRAHE ST B, 8 T/ AT A5 5 430 K A il 4
HIAE R h

P3 — (1 _ Pz) T‘,I.S/AT (4)



5525

WZE % HBT-6 AIS I i 58 Sk B 43 A

5 6 3]

AR AFERLZR ALS 1 W X 38k P, 45 5 (AT 4141
DX IR BE ST AG I B AR 1 - Pso

25 LTI A TR — SR R W SR VR
TR TR AT AR A2 — A/ XN A AL
o AIS PIAME T R IR

T s

le‘[l‘(lﬁszgm)w]ﬁ (5)
v 7% JE IS B i 9 ) DX A, DU AR X

SRS AR F IR BRI A T I -
oty
p=i-[1-(1-55005) 1Y
b, BBk BT BR PR R

GeitAe s ROALER AIS Wi AR H 18] P, HLER AIS
T Y N B BT A AR R BB RO . X
PRUESE Sy oAk, HRGR A Py = PV, HH P i
(6) 4t .

H1 T IF B o 5 IR AR — 2R R B ph e, B E e
AR ke, T SO T A BB v 2 B X4 B
BEAR . I B S A 45 R T BRI i 2 X i) 4
T, SR T o P[] — I B3 198 8 4 2 S5 ol 55 42 WS
Z BRI PR BY IE 3 S R DT IR 2 o BOE LA AR
HHY AIS YR FIE R 1R 4, J7 Inl ETAN 1A 4 fiw
Hoate By [ BT TR AR R

G(@,go)=cos[(rc/2)cos€]/sin28 (7)

(6)

Bl 4 PR T RE T m
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Fig.5 Separate signal receiving
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Fig.6 Relationship between the detection probability

and the actual number of ships in different time
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Fig.8 A measurement result of airborne AIS flight test

P9 25t T4 35 BB A BN 10 s, 72205 A DU
RN, WAL )55 A B A A AR AR
- 862 -

4500

------

0 10 20 30 40 50 60 70 80 90
B5 W B 1A)/min

PO UL e ] 5 LA R 56 R (I AT 10 s)
Fig.9 Relationship between the time and the number

of ships in the area of surveillance(report rate is 10 s)
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