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Abstract

In order to reduce the uncertainty of model parameters and the influence of external disturbances
on the controller during the flight of fixed-wing UAV, a flight parameter estimation model was
proposed in this paper. The model was implemented through programming on STM32, and the
feasibility of the flight parameter estimation model was verified through flight tests.
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Figure 1. Block diagram of attitude angle prediction and compensation design

1 %

AN S MERTHERE]

DOl:

10.12677/mos.2024.133330 3628 e RSE TR


https://doi.org/10.12677/mos.2024.133330
http://creativecommons.org/licenses/by/4.0/

4
=y
-H
4

2.1.2. ERATNEISH
SR FH FESR AR B 1 3870 AMLR =g 5, AR A T AR 5 A SO 35 A T R e RS A R, Tt

AR R T -
1 _ O« d, _gy'dt 9, d,
2 2 2
gx'dt 1 gz'dt _gy'dt
Ft=| 2 2 2 (2-1)
gy.dt gz'dt 1 gx'dt
2 2 2
9..d 9yd 9,00 1
2 2 2

Ox: FESROCHIH I x SAOTESE s gy FEMROUHII ) y BHEERE; g, PEMRDCRIINN 2 BhIKERE; d:
RAT B AP A (A SR BE 10 ms).
WRAE A K (2-2)~(2-4), R FERRCAL B ) = b isk 2 e Ab ] 5 3 TC AW

¢ =atan2(accl.y,accl.z) (2-2)
6= atanz(—accl.x, Jaccl.y? +accl.z? ) (2-3)

w = atan2(mag.z xsin(¢)—mag.y x cos(¢), mag.x xcos () +sin () x (mag.y xsin (¢ +mag.z x cos(¢))) (2-4)

Accx: BERELCE 1) x FIIERE s accy: BEMEACHH 1) y FINEE S ; accz: FEMRAHar H I z Sl B 5
p: BEMAPINREM; 0: BEMPIMMA; v BEAPR R

FRHE A RQ-5) BT F RS A oY o, DB 5.
cos(gjcos[gjcos[ﬂ}sin[2)sin sin )

2 2 2 2
3“’ sin (%) cos (g j
" (2-5)
% cos(gjsin(g j
a, 2 2

)

Hfp: BEATIIREM: 6: BEMTPHIHINA: v BEMPRWRIA;: q: PUocE.
AR 2 I 20 0 DU ST IR S Fe B RS By S SZ TR T R a0 30 (2-6) it S DY e #e g, -
Osep = qut (2'6)

2.1.3. EERRHME

X BB RR A IR P A A TR S f N, FEIBi B S A 2, RO, B2 SE
) R BEARAX B A SRR R AT, (HTT A 2=k BABUR 2, W0 PRI T B S A R
R o DR ISR FRISER 3 RV 7 1 (0 SR SR A A 8 25 A 0 T DU 68 g, ., HEATHRIE o R IE SR
(VU TCECE 3 S — B 2000 KT S5 8 I B v it A A7 g N A 3R(2-7) B2 i %)
HERIC DU TCEL Qe - AN T 7 A2 060 H 0 2 30(2-7):

DOI: 10.12677/mos.2024.133330 3629 e RSE TR


https://doi.org/10.12677/mos.2024.133330

Q. = qtstep *w+ theat *(1_ W) (2'7)
Oistep: TS — B EPKBIVU TCE Quovears AR WL ST U FIAE BEVHIH SR R AT DY e 3 we FRIRAY
R I E T A AN

2.14. REFMESH
MR 22 7K(2-8)~(2-10), R I (14 VU Je K 4 T (K 4 25 A1 AR — I 221 [ 5 3 TE AWLIK AR5 A

@ =arctan (qw >+ q qz)*2 (2-8)
1-2(gx*gx + qy*ay)
0 =arcsin((qw*gy - qz*gx)*2) (2-9)
7 =arctan{ 2*(quraz + gy (2-10)
1-2*(qy*qy+qz*qz)
o LEMPINREM: 6: BEMTPRINMA: v ZSMHE WA q: PUocE.
2.2. Th. 038 A AR 4TI B RO U 5 4 M2
2.2.1. Ihfg. MERAUURYTIEE RTINS MR
Uiff M0 A LR RAT TR ) T 5 M v T AE B R ] 2 s
A s —
G > xwE it AL

TR S bl
R85 i BA l%MrFE’J

iR —
s \ // \ g Rer
SHUEH

X (1-4%
’<:%%LE » ih?%& ) 4i:;
gps ML
ML

FENBLE %Ai‘JMZIS?fm
B [ iﬁﬁg Al bR ) 2 pud; 4

Figure 2. Block diagram of power angle, sideslip angle and flight speed
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Figure 3. Software implementation flowchart
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Figure 4. Attitude angle data recorded by LoRa
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Figure 5. LoRa records power angle, sideslip angle, and flight speed data
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