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Tpy1 = Pryrprr + Lpwy (1)
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N v = PR [PyivEnin — 6 5 Poo Zopo] (35)

P = [Pyiy — PonFoo ®on] ™ (36)

Z S HR: A. Jazwinski, "Limited memory optimal filtering,” in IEEE
Transactions on Automatic Control, vol. 13, no. 5, pp. 558-563, October 1968,
doi: 10.1109/TAC.1968.1098981.
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MATLAB N HR K %X chol T MTERMEEN T=AD M fla S =
chol(P) . =MiEEEHRDBELINT (38).

- T
P11 P21 P31 cn 0 0 cn 0 0
D21 P22 D32| = |[ca1 ca2 O co1 C2 0
P31 P32 P33 C31 C32 (33 C31 C32 (33
2
11 C11C21 C11C31
_ 2 2
= |c11621 C5 + C5o C21C31 + C22C32 (38)
2 2 2
C11C31  C21C31 + C22C39 €3y + C39 + C33
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Tp = Ppr_1Tp—1 (41)

Y = Hpzp + g (42)
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Hi, v~ (0, Ry) @5FIBIRTS 20 ~ (To, Do) AEXRHIRE, R > 0.
ZARGIN R REBRERTTEN

e = Prp—1Th—1jp—1 + Kilyr — HpPpp—1Tp—1)k—1] (43)
Ky = Py 1 H [HyPop—1 HY + Ry,)™! (44)
Piji1 = Pr—1 Po1jp-1Ph (45)
Py = [I — KpHy] Pyg— (46)
3
Prjr = SkkSi (47)
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F (45) OJ#%
Prjk-1 = Skip-15151 (48)
HAP Spi—1 = Prp—1Sk—1j6—1. TE (44). (46) TJ1%
Prje = Sup—1{I — FulFy Fy + Ri] '} Sy (49)
e Fo=Sh,_ HE
ZRE

ap = [FLFy + R (50)
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Py = Suell — awFe By 1Sk (51)
MRS
[ — W FF = [I — rpo B FE[I — rpay FL FE )T (52)
A4
2ry — ri FLFL =1 (53)
it& (50), EREDA
2rp — [l — apRi) = 1 (54)
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Ltk o] & 1
re = u—\}m (55)
(49) TR A
Py = Sepp—1[I — recn Fi Y )[1 — ran FR 1T SE (56)
ZI8E (47), FAEE
Skik = Skpp-1[l — e Fi FY (57)
Aok, ERE
[HyPyp—1 Hy + Ri] ' = [FI B+ Ry ™' = au, (58)
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SEIRIEES (44) B A

K, = Olkpk|k—1H1? = akSk\k—le (59)
XEFBIIMETELIERSE. REENHERTHNTZEFETIRIEE
ik, LRTFR2H.
Table 2: #pJ5 7= V5 il g%

REZRLS 2N F 4
T = (I)k,k—lxk—l
Yk = Hyxy + v
v ~ (0, Rg), w0~ (ZTo, Fo)
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T T AR

Tk = Prp—1Th—1jb—1 + Kilyr — Hp@pp—1Tp—1jk—1]
TR IE

Ky = apSp—1F%
YTy £ F 7 AR

Sk|k = Sk|k—1[f - Tk&kaFkT]

Skik—1 = P p—1k—1jk—1
Hibiz

Qp = [FTFk + Rk]‘1

F, = Sklk 1HT
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!
Tk = X Jorke

¥ R P. Kaminski, A. Bryson and S. Schmidt, "Discrete square root fil-
tering: A survey of current techniques,” in IEEE Transactions on Automatic Con-
trol, vol. 16, no. 6, pp. 727-736, December 1971, doi: 10.1109/TAC.1971.1099816.

K. P. B. Chandra, D. Gu and |. Postlethwaite, "Square Root Cubature
Information Filter,” in IEEE Sensors Journal, vol. 13, no. 2, pp. 750-758, Feb.
2013, doi: 10.1109/JSEN.2012.2226441.

Carraro, Carlo, and Domenico Sartore. "Square Root Iterative Filter: Theory
and Applications to Econometric Models.” Annales D'Economie Et De Statis-

tique, no. 6/7 (1987): 435-59. Accessed April 8, 2021. doi:10.2307,/20075664.
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51 RREBRENIHEFS

MAREMEF RS, B

Yk+1 = Hrppr + vpp (61)

Hah, w, ~ (0,Q) 5 vy ~ (0,R) REAEXMNBRE, EMNSWHIRE
zo ~ (Zo, Py) AHEX. B9, 8 Q>0,R>0.
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Trgipr1 = Plrpp + Ker1Unat (62)
Ukl = Uk1jk = Yhr1 — HPTp (63)
Ky1 = P H [HPpp H" + R 7! (64)
P = OPp @ + QI (65)
Piijes1 = I — KH] Py (66)
RIEFRL AT TREFEYERRIE, &
Ej, = 0,Yk > 0 (67)
E?Jkng =0,Vk # 5,k 5 >0 (68)
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(67) #0 (68) &M, #EFS {in. k > 0} E—HEATHBKREFI,
HihTTZM A

Py oy = Efiirfipr = HPppr o H' + R (69)

MR Q5 R THEHE, % (62)~(66) TTEEEY Ty BARRKES o B9
RO, ¥EEJ$§'J {U, k> 0} WEAZHEN. EEREEBNREEZE
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52 BNRE R NEH

BT R BEAHI, BEAMHETHET, IEHZ F B9fETTA Ry RE
Ak RIARTEY 2y BERAL, A {0102, O} BEIEBRFEFS, H
i IT ERFERELT A

k
- 1 .
By = 7 > _ Uil (70)
=1
&% (69), F®MB
k
1 _ 7 T
Ry = z ; viy; — HPyp1 1 H (71)
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MEERABEN R REREAR, ERETUHMBEATHEENIEK

Bix:
Trp1ps1 = PO + K10k (72)
Ukt1 = Ukt1jp = Ykr1 — HPTp (73)
Kk+1 = Pk—l-llkHT(P@kH)il <74)
Pepapp = @Py®” + TQTT (75)
k 1 .
P = 707t F k—Hkaygﬂ (76)
Priijps1 = I — KH] Py (77)
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FREESFREBEEANRNERZRAET (76), HIBKMENR

i‘0|0 = El'() = i‘o (78)
Po‘o = Val‘[l’g] = PO (79)

PQOZOEEHY\E P?Jl'
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5.3 WREEFE Q ~NEH

ICERERENITEZEEMNMGTHEAN Qn HMBTEIMT BEMIER

5%
Thgrpprr = Plpp + Kpg1Trgr (80)
Ukt1 = Uk+1jk = Yut1 — HPTp, (81)
Ky1 = PoyipH [HPy i H + R)™! (82)
P = PPyp®” +TQ I (83)
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Qr =TaP; Th — R —TpPyl} (84)
k 1 .

Py, = k——Hng + k—Hykﬂygﬂ (85)

Piiipes1 = [ — KH]Pyype (86)

Heh Ty = [(HTD)"(HT)] '(HT)",I'p =T4H®, R* =T 4RT.

TR HME A 550|0 = Exy = o, P0|0 = va,r[azo] = I, Pg(o) =0.
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54 Q5 R EANTER

é’liﬂ_‘fiﬂ"“*% %“ |IRFEERAAET R, TIUEER— D EHNENRE
WIAER R (B% ﬁ%%ﬁﬂ%%#ﬁbﬂm?% RIERT R

FEA BT A l‘%zﬂﬂil’:‘cﬁ EPCINDEY S

TRSMAE: William C. Louv, Adaptive Filtering, Technometrics, Vol. 26,
No. 4 (Nov., 1984), pp. 399-409
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60 FEBE R

ERREBEEED, RETENTEEXRERREEREENITE. X
TRDRREFEELNITESZ, TUAEMEL R RSEREENITE.

AT RENRSN IEKFEEERHINERN, WRFREBHEERE
MTRSEHN Ko, B

Ky = Ko (87)

MR E BB 28 R IL R

Prof. Yuan-Li Cai Xi'an Jiaotong University


mailto:xjtu001@qq.com

6 E{EMIRL R KRR EHTEEREXL
ST EE BeHT 8 RS

Thy1 = q)$k +ka (88)
U1 = Hapyr + vppr (89)
HA, wpy~(0,Q) 5 v~ (0, R) @BEARHXMWBERE, ENSWIHRE

xo ~ (To, Po) NMEX. B, ® Q >0, R>0.
MRAGZETEERENTERUN, WE

K. = lim K, (90)
k—o0
k—o0
P = lim Py (92)
k—o0
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mA
K. =PHY'(HPHT + R)™! (93)
Po= (- K H)P (94)
P=oP 0" 4+ TQIT (95)

KXTEERBHERUIER, BNEWETEL.
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Theorem 6.1 4% R AAARG 4 2o Ffor i, NELTIAE L
B

Thapprr = @opy, + Kooly1, T = To
Pl:+1|k+1 = (i)Pl:]k(i)T + Q, P6k|0 =
ChEEMENBERRAG, AABEMARKLG. NP

d= (I - K, H)d
Q=(-K HTQI"(I - K. ,H)" + K. ,RKL
BAERE Ko & (93) —%d.

%952 D. Kleinman and M. Athans, "The design of suboptimal linear
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time-varying systems,” in IEEE Transactions on Automatic Control, vol. 13, no.

2, pp. 150-159, April 1968, doi: 10.1109/TAC.1968.1098852.

E. I. Silva and M. A. Solis, "An Alternative Look at the Constant-Gain
Kalman Filter for State Estimation Over Erasure Channels,” in IEEE Transac-

tions on Automatic Control, vol. 58, no. 12, pp. 3259-3265, Dec. 2013, doi:
10.1109/TAC.2013.2263647.
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60 INgE

RIEBERMEMNTIERARTE: IHREXBSEEITES. Ba
MARKRE TIHFZRMBRE R, XEMOTR T HEFILLBREENELRE
TRNENER. aXBFEIREMAYT, TJRUREEEBREATHEENTR.
B, WENREGXAETRE. RETEVPANRFRBEFTE #
R IREERTREENAREE.
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