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Aircraft type identification method based on FBG sensing array of smart runway

LI Sheng', LIU An’, GUO Jinding’
(1. National Engineering Research Center of Fiber Optic Sensing Technology and Networks, Wuhan University of
Technology, Wuhan 430070, China; 2. School of Information Engineering, Wuhan University of
Technology, Wuhan 430070, China)

Abstract: Aiming at the shortcomings that the current aircraft type identification method is easily affected to
environmental influences, a novel aircraft type identification method based on fiber optic Bragg grating (FBG)
sensing array of smart runway was proposed. The distributed vibration response of the aircraft taxiing was
collected by using the FBG array buried horizontally under the pavement. By analyzing the time-history
impulse response features of multiple measurement areas, the time differences between the main and auxiliary
landing gears passing through the optical cable were determined. The taxiing trajectory of the aircraft was
sensed by the FBG array buried longitudinally under the pavement, through which the taxiing speed of the
aircraft was determined by polynomial fitting. The aircraft type was identified based on matching relationship
between the test value and the theoretical value of the main and auxiliary landing gears of the aircraft. The
aircraft information in the test flight and the initial two-month operation of a certain airport were used for
method verification. The results show that the identification accuracy of the proposed identification method can
reach 98.44%, which can effectively distinguish the B757, B738, A320 and A321 models.

Key words: aircraft type identification; smart runway; fiber optic Bragg grating array; airport

HE . L7532 47 e 1] 2K, HLI7 3 A2 4 I ) H 254
BEE N CHLE BRI RS R L T O K T T A A (R LR

Yris B #A: 2023-04-19;  1&[2] B #A:2023-08-21

ESTR:BR A AAFESL (61875155,52108472) ;#1db 5 A KA £ 4 (2020CFB144)

TEEEN:EA (1980—), B, L, AR, EZAFATRAAE AU MNKLEBEHINEF T REFIHER LHRELNLE
B M A B A RS A S M7 @ a9 AT . E-mail: lisheng@whut.edu.cn


https://doi.org/10.5768/JAO202445.0208002
mailto:lisheng@whut.edu.cn

o 454 A

!

% HAsEE 2 Y

SiE AT, E N AMEETE R T 3 T A A 2 B
T (R R B Y RSB . Y R G
FHL T B MLIE Y R E DI RE S LR AR, TR
HILTRY TR S0 B OB M 0 200 A A e ) b M
MG xR

H A, HLEBERR J5 i b, T 8 R R R
FOR F 258 o 5 o PR USRIl S f
FRAE 2B CALER S T I HLARLR BT 2y ke R
SORSAFERT, TR BIMR 5 B3 07k o DR L8 ¢
PR B M, HLJC k52 sl IR A4S 19 KL R ML A
B OGBS LT AN B A Rl A B IO
AT B A B D | A TR R, DRk I B
R A LR 6 R 5 ML 4115 B iE AT DC R,
S ML B RV A 6 0 B ) O B R
SCHOLZ F W' EF X & 747 LA 7 1 R EUX
75 2 2y 2 il L3 A2 v R A L B R Ak
T o [ PR 3R T I B ) AL TR T A A E A
4k T RER R I LY LI R AR HLI M. SR,
FF 1 JEHE A R AL AL R 7 6 2R I B R T
M, FL AR I 8 0 3 R A 31 L, B SN i
PRI A WO IR 1 RALBL A . SGET A R ER I B
RBUIN, REE R A G Z A G, 4R

KB Z T AR TS A I o, ol
A B A2 TR R A M KT R SR M ) v 45 3
JS2 T, AELAE HIL 37 UK b ade AR AT S T Ol A 57 £ SRR
e 0 A A SR 5

HIRAN LR TTIE RIS, H 40 RS H AR
TERL S U B, AR SCHEE T AENIPETE T R O E

T

EDFA

Hotas SOAWK R &

A A A OEME S 2 2R 1R eIl JT R
PLARLBEORT T I R 5T . 01 5 b R G R 5 T
YU I BRI 12 S W A LI B AL 3, SR TR HLAY
T 0 T, 3 o A SRR S ) Ik i ) IO A7 R AIL S
A0 = S v MR U o AR R Sk I 2, I T
S A = R v 2R R A R HLAR 4L B NE B 2 1]
f14 DT P 5 A T AL B B

1 ETiRahES XM BN S E
11 e pESReNE S RE

FET UM R 51 4% 2 A% AT AR B T SRR AL A
PR REEE S B4 TR RES B IR sk
D3 O % 2 SR B O IR 28 4o ok il 1 2%
A Tl Bk FE [ 2 B Bk oG4RS, R & B DG
21K 4% (erbium-doped optical fiber amplifier, EDFA)
XTIk o OCAR 5 #EA TG 5, G IR RS 1 i AOCHE
G, 5 g SR S S5 B B B R E TG
WA ARG, AHRR 2 A6 B 5 3 i 38
AHHEA 3x3 fG A, Lot 18 TR T I A
S 1k PLSE e % 8% ( Faraday rotator mirror,
FRM) SCif R 4 3 25 T WA R 22 5 A48 POk
LF AR BE AR AF T, B 17 T gAY 2 SROGTE RS
G oA IR T I A 3 A6 I &
W 3x3 MG A Y 3 e T O E S R R AR
5 AR RE RS REZAES, BE LER
O RGEHATE S AL I . O Lr AR
£ NI RVP A I I 1 R 2 R VAR e SR P

B

zam |
N )

/_\ FBG1 FBG2 FBG3 FBGn
I | L
L
| |
IR /\ ‘H— 1
\ AR | ki
| Bl
N / |
\ - =
| ‘ S i
] A 2

)
w3

AL

1 St SR she M R 38

Fig. | Vibration detection principle of grating array



RLFDGaE 2024,45(2) 24 BE, 4. TR RERIE DO R SUAL AR A HLBY BRTT . 455

FH 3x3 R A A R AR 47 222, 51 3R S (5 5 A A s
WIE . Hodr, ZHCL T 2 A HAEEHHE Sk 2 [ Y
7/ S | R = R N [T R (517 o 2 SO 1A
55 T 2 B D) D 400 o) e 0 e R v s S B i AR
N oAb, I s G R AR TR E G AT Y
PR,
1.2 HBERGE

W 2 fros, TF AL A E B 50 3k o 5
5 R FR AT E A 1) FRE 1) A B iR B A% R
A, TR R AL A A AT B HLA R
RN 3 iR o 24 RAIL I LI o T8 T A, 2 1) £ Uk

Je85 b B A OGRS TR B R TRAL Y
B AT LR, I P AT AU A T DO SRR E R
BLAY I B o BT D48 b A9 A2 R R RS U T
AR ICROMIL TR O Ao R R R R 7 SR AR Y i Y
I [) 22 o AR COHLIT 30 e 1 A% SO 4 s Y T
JE v U5 B 208 i i 1) 22 A¢ v LATHRAS 3] 5
R VS AR AR L, f5 S A G e A T i
ZRJA] B L, AT DCAC R AT T AL A B . il TR
2% 38 — fBOE BR T BLIE T )3 A, R A e A5 IO 80
A B B T R T T L SHE B T Y S A B RBLAY L
TIHER

R i e R Bt
\ | |

v

2 MEBFHREMEIIERAERHRTE

Fig.2 Schematic layout of grating array sensing optical cable for aircraft type identification
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