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Distributed Transfer Alignment Method Based on
Federated Adaptive Filter

ZHU Min, MA Zhen, WANG Jun-wei, CHEN Xi-yuan
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Abstract: In order to solve the problem of accuracy and stability degradation of distributed transfer
alignment caused by wing deflection and deformation in the complex flight environment, a novel
federal adaptive filtering algorithm based on the 27-dimensional transfer alignment model is pro-
posed. Firstly, the transfer alignment based on the 27-dimensional transfer alignment model is
carried out in the sub-filter, which adopt, the Kalman filter algorithm based on R and P adaptive
update. Then, the redundant information and information weights of multiple sub-filters are fused
and adaptively allocated in the main filter. The semi-physical simulation experiments based on ac-
tual flight data show that this method improves the stability and accuracy of distributed transfer a-
lignment. The stability of attitude estimation is significantly improved. The level arm estimation
accuracy and heading estimation accuracy are improved by 61. 54% and 42. 35% , respectively.
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Fig. 1 Schematic diagram of distributed position

and orientation system
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Fig. 2 Kalman filtering algorithm based on R-update

R SR SN R A, RS S R G
ZIF
di=0—a)/(1—a") (7)
Horbr st S o WIUEE FEL R 0. 95~0. 99,
BE R0 A IS R ) A, R R T RO Y
ROR IR T A R HOH O B b 4 R R —
{EJ » FE N 2R BOBCSK oy 8 550, D s R i e 0
T Y U 1 e R A [ A LA D s 00 £ Rk

DB PR B K DR Y Ol N PR 2 . P B BB
Ao R B X B D8 13 A U R AT AR O T B T U DB
LS 11 3 R TR R R A R R K D
UH R DN O TR ORI R SR AT A8 D A B L AR 2R TR
i 2 FrosdE Pt iR .

SR » ARG B AN P 2 BRI T R H O
o7 BB B9 R 2 B DA RO PERE . HEAT R TR
IR S PR WL T 3 BV S AL R 25 WY R TR



96 S fir 5 B

2022 4 11 A

FEVEMIXT B2 . R S IRAZ )R, AR SCH] AR 7 R 5
DL A IE N R T e B AR 25 R A R O A
55 PP % 328 % AR Y 1 U8 O R L O SR T B 3 B
PR 20 25 I8 3 R A A TF 5 25 10 38 O R 25 R HAR
p/(1

3 A R O e i I O e A PR A 3
SR A IS B LI, P OREHEAT A S N SR, 51 Al
JO7 PR 7 3] IR 25 By Ty 2 I O 25 I B L P 3R
AR TS N D)

P, =S8,F,, P, Fi, Si+Q:, (8)
Hrr, S,y B i&E N A,
MU P AL R 2278 e A T A E
Y.=ri[H,(S,F,, P, F}, S+

Q. DH!+R, 1 'ry, ~X*(m) €D

Horr, v, IR AR S A = i 8 & m H
S0 N
KO, 4

A, =H,S,F,, P, F}, S'H} (10)

B,=H,Q, H +R, an

J.=F, P Fl,, (12)

M4 3 9O AT 1, 8k A A B 8% 25 0% 90 1 B —
Aoy HE R T A5 R
7. (B = [ri(B)*/(ay (B) b, (k) ~X(1)  (13)
H, a, (k) HEME A, 8 DAL ITTE;
by (k) HHFE B, 51 MXALITE.
XA, AT ETTARRIA, IS, R
a; =S4, (14
Horpry T Ge) HHRFE J, 55§ DMXTMLITE,
ghi A3 Mk (14) . |3k B A R T 8
7
, ()] by (k)
o T e .G (=
Forbroe, R 7 K56 A B

G 00 3] 308 BB S I O 8 R E R A A
AN
S, =
max(l’ EI0X; b,,(k)j T b
Mja(Be, ja (k) Mjaer  ju k)
1 [ri ()] b3 (k)
’ Mjae,  jutk)
(16)

FIIE IV A 5 4 B v Al LR 2 AT LA A
I o N O 7 N1 D U RIS B0 D22/ B W e T A DU

RN U B ACS I QTR QDI NET D VIRTITE N
SEBUEN 1.
FI3E I P 7R R R ik X R
S, =diag(s; 5555550 55,) a7
L5 EFTIR BT RN P A 3N R R R S R
AR AR A 3 PR,

| e, |
v
| k+1 |
|
I_ _Ska/k lPk lel;k 1S:+Q |
j(k/kfle k/kf]Xk—l =
R=(1-d,_)R_ 1+dk (vyH P, H)
k+1
s O
dk= HEL
l 75
‘X-X *K(Z, HXk,k ! k-1 k k w1
P=(I- KH)PW .
X, l P,
B3 BHENFREREEZE

Fig. 3 Adaptive Kalman filtering algorithm
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Fig. 6 Comparison of lever arm estimation error
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Fig. 9 Comparison of attitude estimation error
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