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Compression Filters Based on Time-Propagated Measurement Fusion
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(Hyung Keun Lee - Jang~-Gyu Lee)

Abstract — To complement the conventional fusion methodologies of state fusion and measurement fusion, a
time-propagated measurement fusion methodology is proposed. Various aspects of common process noise are investigated
regarding information preservation. Based on time-propagated measurement fusion methodology, four compression filters
are derived. The derived compression filters are efficient in asynchronous sensor fusion and fault detection since they
maintain correct statistical information. A new batch Kalman recursion is proposed to show the optimality under the
time-propagated measurement fusion methodology. A simple simulation result evaluates estimation efficiency and

characteristic.
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(maintenance), 7% (accumulation), Z#] 1 ¢Z&(compression)
o o2 FAAY ¢F5HUHY fFRd gX FAIHE K

MEE £33 gl Jjes ofxHe
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29 A5
25 Alxe A g
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X b 110 = Fre /1% a0’
ert 1= Frrypemn+ Guwp,  wp~(0,q; )
Pririin=Fra1ePrn( Frare) T+ Gra( G T (39)

dEdE e 2V)dE F9LEL AdA dEHEo o8t
o AR (renovation)¥ ¥ ¢=LEo BHY Hx9 =
AR =gl wel FaEc of g dETEE A2
=23 & i £ FAA gy FAHRE &
He FHoxe FHHE 9 FHoxg M2 nAd Ho

Yo+r1= s Xns1— Vios1, Ve ~(0, 7))

Zig+1= g1 X141~ Yio+1= P+ 18041+ Vip+1
Higv1=hig+1
Rip+1= 719+1 (40

FHBEY -WA BANDNA (k+1)-WA I
oze Ndge gt gl fEdch AAAA e &
28 Sstel, YFBVEE k-AA DAV DT ol

HH AFFAA Z, FAAFAE H, LATRANLY

R, 283 A3dwsgd S,2 7o /A,
Zy=Heyi+ vy +1 (41)
o 7)1 A
Vio+1 - SRR (v} i ML+ k% A& &g

Re= Eloyr+1(vyn+1) 7]
Se= Elviin+(eyn) 7] (42)
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Rt - =Bl vy (vyns) ]
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Table 2 Correlated partial-state compression fiiter

Initialization
Zyr1=2n+1, Ror1=7p+1, Sp=0
Time—Propagation
?k-ﬂ :ﬁil/kzk
dv={ O pxm A
Ry = Ry+ G Go) Th ™+ FE P (Fouw) T
+ A S d) T+ dl( S) T (A T
S = 1sSet diPun) Fivin— hGua( Ge) T
Maintenance
Zy— Zy— hKiz)
Compression
Re=[(RY '+ (rp7]""
Zi=R(RY ™ "Zy+ (7 24
Sy=R{Rp~'S,
AT X AFHUEAA SYATHE2

ct

Sp— SI-Kizp"

[1:0]12

X =

(= e

K= (PywH} + SDHPynHT + Ry+ HST+ SiHD 7,
Pyr=(I— KHYPy(I— KH) T+ KRKT
+ K SlI— K H) T+ (I- K H)SIK]T,

Xur= X — KiZ (56)
HAg dEdEe HLqE 4 66) WA ARFFYF

(information sharing principle) [9,10] ©] Al€-9 4% gith

T 1 H|AE MR b TE
Table 1 De-correlated full-state compression filter
Initialization

Zp1=2w+1 ,» Hpga=hp+
Time-Propagation and De-correlation

Zy =2
Hywy :=HF 1
Hpor= Hl[I- Gal Go) (Pyirjig) ™'

Maintenance

Zy— Zy— HiKiz}
Stacking until full column rank
2 hy

Zk= , Hk= , Rk:

z, H,

Compression after full column rank
Re=[(H) (R (H)+(hp(rp " (h ]
H,=1
Zy=Ry (H)(RY™"Zy+ (k) (rp 7'z A

Ry 1=7rp+1

ﬁkﬂ =R,+ ﬁk+leQk[ ((11:)1 - (Gk) T(Pk-}—l/k())_le]Qk(Gk) T( Hk) T

S Sl Jjue A5HE
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{z} i=0‘1,2___,—3: o83 ZutgE LudgFS Asd vt
=} (18],
Stepwise Time Propagation

Xprie=Faxy

er12= Frer+ Gy,

Poryp=FWPFL + GaiGi 57
o] 7] 4
Rpryr E-RA GANRAA Y ZANE o|&F x4y,
o) WA
Xp=xyp kAR SN ZHAE 08T x,
o FEA
Fo:=Fran

Cr+1/k™ 2k+1/k~xk+1: AFEA 9%
er=xp—xy THFA 23

Povyw AFH 03 €10 22T ETHE
P=Py F5H 24 e¢,9 AT

Stepwise Measurement Update
K= Pyr_1hi(hPyi—rhis + 7~
%p=Zun-1— Kl BpZ w1 — v1)
er=(I— Khpeys — Ky,

Po=I— Kh)Pyp (I— Kih) " — Ky iKY (58)

&2 Theoreme MH2¢ e £F Zwae vehd
T3 H AR Aale AHIYE AlHY, v dHE, adn
H 715 oo A FHA AL A AR FAE
HoE

Theorem: New Block Kalman Recursion

g HAEe 2 6D A BB AT vEe AutdH

43 $U% A% A4

o 4r &

L2
AN

Time Propagation
My =FMFI+ GG T

X pr1/0= FaX go

2= hxk/o_yk
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Blockwise Measurement Update
Pl =M+ (Hi)(Rie ) ™ Hin

Xp= %y~ KiiZn (59)
o714
My 0 Xppr o OIF B AFAA §k+1/0 o] %
A 33
. Rt
Hk+1: I-l-_'.l ---------------- ;:.-';'1 y
Hy Fy (I~ GugyGr Myty)
leﬂz
Ye+1 o
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AN 2AFEAYT Zze) Yetd 2HE = Yo A
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