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Abstract

This design is an aircraft trajectory tracking device based on Beidou module and 4G communica-
tion module. This design is mainly composed of Beidou module, 4G communication module, con-
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trol motherboard and battery pack. The main control board receives the data related to position-
ing through serial communication with Beidou module. The extended Kalman filter algorithm is
used to improve the positioning accuracy of the system. After obtaining the positioning data, the
4G communication module sends the parsed positioning data to the server port, so as to generate
the current real-time flight trajectory and flight status data of the aircraft, and realize the real-time
tracking of the flight status of the aircraft. Among them, in order to increase the reliability of the
device, the device is equipped with real-time monitoring of 4G signal strength. When the 4G signal
is weak at high altitude, the system will switch to Beidou short message communication mode and
continue to send the current positioning data to the server-side command aircraft, which enhances
the reliability of communication. At the same time, in order to solve the problem of the upper limit
of the communication frequency of the Beidou card, the device designs a mechanism for four Bei-
dou cards to switch and send messages in turn, which improves the communication frequency, en-
sures the continuity of the positioning data, and improves the communication performance of the
device.
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Figure 1. System overall framework diagram
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Figure 2. System software flow diagram
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Figure 3. BDS/INS framework based on Kalman filter
3. BT R/REIEMAI BDS/INS LEHIHELE

ORI HE TR EX AT SIS s B, AR b T IE S, SRR TSR IS S B,
AR T BRI T %, ERAR R SN AZG P S MIRZNASG. ERAPREER BT Tz
ITHIBITIRE, HEEERGEA SRR KIES D RGN A, Rl 2 BeR 85 R GE(ANS) BA B i B
WA IR 1178 70 AR iR

PR RIR B IR R GRS T REA

Zy :h(XK)+VK

5 (X, ) ATAAAAL TR, 7E R, T RIGEURTF . 135):

~ oh ~
h(Xy)= h(XK‘K71)+67 (X =Ky )+
XK:‘\}K‘K—I
L Fe T M — YT RE T BT — T35 ) AR SRR . /W B T A B
K

Xk =Xkl

(X ) IR A T LLIE A% P

h(XK)zh(X/K\K-l)+HK (XI( _XK‘K_|)=HKXK +h|:/\>K‘K_]:|—HK)?

K|K-1
FEIRSTTREFRIBI,  n] LR R s AP 3

Z,=H.X, +h[f( }—H,()”( +V,

K|K-1 K|K-1

PRNARIR 2 UER A

Xy =X +K, [zK —h(% )]

K|K-1

HIH A9 R R 2 HIER A 08
P

K|K

=(1-K.H)P,

K|K-1

DOI: 10.12677/jsta.2022.103058 477 e R A 5 8 P


https://doi.org/10.12677/jsta.2022.103058

LTESE S

5. EIEY

KRRZGE A EIRCCEE S 4G BERE T (GNSS BRI , izl i e L — et
S I B3 A ORI T LA L A Bt 5, i ST DA 0 4 A e A B, A5 B0 G 15 P 35 Ml
FRERKIEI. FNEATEE (RDSS Jb=FH P HLEZE L0 B4k B &t 7l s K ikocm
EERT SRR CCBE R AR L, HAERIT 5 4G IBEER KT R 5 —1k.

6. SEEER

ASCHAT I AT SRR IE B B s in €] 4 fios . B2 4G L, 4G R4k, db3bBide, JbbR
2%, DAR ERHIR A k. (B IESRH T 8 15 2700 mA/3.7 V (1] 18,650 Hs, 1EH At fH RN 20~30 V.
Bk H A A AL SR v AR L, @SS 60 S.

JEMEHGE S 5~8 S HIMIUAILITIA], X B () py Jb ok G448 RS, FHEREICE R e
5, TEVIAE AN )i 25 J5 4 Re A i KAE FE SR BRI 1R ALAS B o R FIRAT o J5 L B4R K, 1~2
S JEAL RIS, TR T FEMATHFURINGR, 4G BLHCRESAS [F Foet N2 A9 AT 15 KA R 14
5 At HEE R R S

FESEBRMR R, BAVEH TIREA B G A K., WXIEE. 2 B IE 805 BORERL AT 251
ATEIE, (E—BOERE BT RE S . BAER I, i Xy b R R RN R R B AN B L B 1]
AT B B R IE R L 96.2% . ANTEALSHE 5 4l SRS It DU o Bl Aok R, 25
ATEEVE S [ 6 MRS BTG S AT R B . B 7 D9 o) A A .

Figure 4. Physical drawing of the system
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Figure 5. Test picture of Beidou module software
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Figure 7. Partial trajectory data
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