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Data fusion method of radar and ADS-B based on track
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Abstract: The data fusion of radar and automatic dependent surveillance—broadcast (ADS-B) is the effective me—
thod to surveille the 'black flights’ and flying birds. However, the tracking performance of the two sensors has large
differences and is easy to be fluctuated, which will bring a decline in fusion accuracy. A data fusion method of radar
and ADS-B based on track quality assessment is proposed. Firstly, the effects of local track accuracy, data update
times and sensor measurement errors on local track quality on corresponding assessment factors are analyzed and
quantified. And then, these assessment factors are combined to calculate the quality weighting factors of the local
track, and the asynchronous track fusion processing of radar and ADS-B is completed based on the distributed fu-
sion structure. Finally, the feasibility and effectiveness of the proposed method is verified with simulation experi-
ment and application. The results show that the proposed fusion method can effectively improve the fusion accura-
cy, and the tracking errors are better than the traditional algorithms when the sensor tracking performance fluc—
tuates.

Key words: track fusion; weighted fusion; track quality; radar; ADS-B

WRIBH: 2023-07-04; fEEIBH: 2023-09-17
BEEWE: HEEUHILIT(2021YFB1600603)
BEMEE: KFHPF(1996—), %, WL, By TN, E-mail: dyzhang_avic@163. com
SIAM: sRPHYF, ShikTE, BAl . BT AU TR PP AN 09 T 5 A ADS-B AU Al Oy k(). s TRER, 2024, 15(2): 173-178.
ZHANG Danyan, SHI Daliang, XIONG Wei. Data fusion method of radar and ADS-B based on track quality assessment[J]. Ad-

vances in Aeronautical Science and Engineering, 2024, 15(2): 173-178. (in Chinese)



174 fiias TR

L 515 %

0 35l

AR, RIS AMLA R S AL Al AL
A A KA BSOS AR A AT I R EOR
AR ST A KA A R EE ARI E R 4
MR, HIAC RO R R R TEAN S
G /ANT B EE TRz, R BEE R
FHf = M EP KR R A ERALE & H 45 % 5
S BIL I B A, 6 TR S Sl R R R R R
TAHA KSR T REN TR ) #HX A5
AH 5 W5 & 45 ( Automatic Dependent Surveillance-
Broadcast, fi Fx ADS-B )i & fift i #1148 A 51 Bl & 3%
(9 HCHE L AT D ST I B A A S e ) 7 LR R A BE
SAE R B BRI A i R 1 A b AL
W ARG Z ", For A R I5 M ADS-B [ H.
AL B, SE AT B Rl A RN 25 A W AT DL SE BN S
VE L 28 4 36074228 W R, [m] B 52 B0 X Ai 40 PR
RTEAHLAN RS SRR /N E bR

B Ik R ADS-B iy £ 4l ail G 7E AR S IR A
5P R O A5 2] T R B BA S i =
SEUTLL ADS-B i A 0 H bR AL S E BAE O BE L T
246 W0 W R VT4 B 1 0 R R A U AR A X
ADS-B 5 B A H 15 BOH 2E AT B 23 X v K B
B DA 3K A I b g B e, DU R B H A o
SRMT, b 3R SCHR AR ADS-B i 78 b H br B 58
KATHLL , 20 T ADS-B 4K B I 3l vl Rl ok
R R G IR A ) R, B AN S A IR A
5 ADS-B #E A7 fil A LA 3E 5 25 v 28 3l 45 WA Y
52 R (B R Rl G Kb A 8 AR SR 1 I = R
25 MELAHE B AR RS AR T IORS .

FZEFE| RTINS 4 H AR AL B M
g, Ik 2 PR PR B8 52 % 22 7 DL R A IR 4 P i U8 B
E TN N R N € S Rl e s o e =
(SRANEZ N S A 2 o N B % 21 B I N
SCHE Y — I T A 50 BT T AR A9 75 3k A ADS-B
B G T B ST R S e A B R R S A 5 O
(19 4 A R R AT 0 OF B A O AH R 8 A LT
SRR 3 25 5 R A BT AR ] X B A
FTADS-B kA7 it 8 il 5 A B de e o 4 35 5
IS B A R FH 6 32 7 1 0 AT AT I R R AT
5ok .

il

1 FIEMADS-BHOHRABELEWM

B8 A ADS-B 9 Fl A b P R OR T R Y
o3 A 2 AR SR AS G A5k, 3R oy A 2 A B
B I R M R AT SR R RE A SO AT B R L BN
SRy Tl A R B e T

TE A K 2GR A R G D 5 R
AR A D A R 25 | H AR R R R 22 55 S BUR R M
I, 1% G5 1 il A A B 5 9 ME LA 3R A5 B2 4 10 /il A 3%
Ho Alezuk 551738 5 Oh 50 19 5 vk 51 AR %3 F A2
X5 R G AL R 58 R A R B L
{075 2 SR M 2% 35 K Lin H LAY Tang T
U 0 Xt R G M R R T A AR 1Y S A R AR R
45 38 13 1% AROIR A O B 0 O ik R AT IR A A IR R R
T30 AT P 2 ISRk A, Tk A R A S e
PEAF AR K % 08 AR 2 45 R Jn 8 A 300 0 & 1
AN

T IA A ADS-B Y B AR R I 5 20K [l B b
HJ7 OR300 58 25 HRCHE B JE A% 4
FAAE2E S o QR TR — H AR 1 90 2% Jm A3t o A —
S P30 S5 A 25 R B 22 K, WU T i 4 R B
5 bR RS OR B I AN G A Y ) — 4508
R

O il DR b R TR) R AR SC 2R P T AL R
B B 15 25 KRR ST SR LA R Sy AL R B R
Z AS[R) T il B &5 5 7 AR 00 B2 R BRI % R AR R
UL 328 J5 S BN A PR FE A A B b S8 A %
RARE F BRI ARG, 58 A 25 ik w4 38
B AR 5 030 £ % 7 0 R R

56 AL I A AL B BT RLAS B 328 H bR i
43 ) S A G R RE AlA 9 ADS-B it
Ko A RE Rl A B IR IR o o R BB ALA (Y R A
UL 320 39 % A B K A I 9 B P H R % ADS-B iR
£ 0 E BRI, T LAIA K 3 2 H bR a5 A
PO IR R R T AN RS B

F T8 L T 3 5 3 R K 1 3 IR 3h 4
bSO B e e N R SR € S N [ aate e N |
{14 13 22 5 By R AT, X 3 S AR AE TE 4T AT R 4 L AT
DLtk — 25 2 3% g6 A WL A R S B bR 0y 40 25
P

Ik f ADS-B 1Y @l A Ak B g AR K E 1



%2 5K PR F A L I TR T R4S A T I8 A ADS-B B fl & 7 ik 175
Fi s o TR B T R 4 — B 2~12 s, T ADS-B %4

A b FEE Ry

[ - H%tl#ﬂl&&%lmm’ it

5t

i | it

N LN L

— ok s | B ) 37

(roon [ mmmn ) £ 8
i &

BI1 kA ADS-B il £ b 3 3 A2 R
Fig.1 The fusion process flowchart based on
radar and ADS-B
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Fig.2 Tracking result before and after fusion
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Table 1 Comparison of the tracking
error before and after fusion
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Table 2 Average tracking error

comparisons of three methods
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Table 3 Navigation Accuracy Categories of three data sets
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Table 4 Tracking error comparisons of three

methods when the data accuracy fluctuates
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Fig.3 The track fusion effect of engineering application
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