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Improved multi-channel scheduling algorithm for
parallel Kalman filters

LU Shi-yuan, YAN Gang-feng’, LIN Che, ZHENG Rong-hao
(College of Electrical Engineering, Zhejiang University, Hangzhou Zhejiang 310058, China)

Abstract: In this paper, an improved multi-channel algorithm is designed to schedule parallel processes of Kalman
filters. The goal is to schedule the transmission of sensor measurements for all processes to meet individual estimation
error requirements with the least communication channels occupied. Our algorithm includes the following methods: A fast
cycle estimation method based on the squeeze method, which accelerates the search for transmission cycles significantly;
An off-line schedule method based on the Buffer Scheme, which is suitable for scheduling transmissions with multiple
communication channels; An on-line reschedule method, which utilizes idle channels against transmission losses and ad-
justs the transmission sequence quickly in case of process requirement changes. The effect of the algorithm is verified by

simulations.
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Fig. 1 System framework
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3.1 AR AT B (Transmission cycle calculation)
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3.2 B FFIPKI(Off-line scheduling algorithm)
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Table 1 The off-line scheduling example
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4 SEIOEE R 543 (Simulations)
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Table 4 Average transmission density and channel

numbers
R MR AEEH SG14)EEE
20 2.68 3.81 3.82
30 4.23 5.67 5.80
40 5.55 7.12 7.47
50 6.91 8.66 9.37

NP SR ROR, A A2 B kAR AT I
91000025 (525, et i 1 RN RE R 5 22
BRI T 25020 B, Sl o Bl A fn 2 A e AN R
(st . B2 AR RERE RO 3011001 AR 4L 7E
AEME R IR T P SR 4 . BRI, 1%
S R B AT SS R A ). SRS 45 SRR B, B 4
KIS S 5 A RIS By Z2 B, 3 Bt AE T
PR PRI [ 3K, S AT I BN A e (5 T8 AT Bl -k
DT RE R RIS 18], 32 RG] A e 2 O B
PE. SCHR 1413 & SRR B H e K, 5 A
PUA SR SR 1) 1420 e BIR e T BE

1200

B AR

1000 |- M S0+ 15 64
[ Ac+2fEiEdH

| 0 SCHR[14]FRHE4H
B SCHR[ 141+ 1ARHEL
B SCHR[ 14 2R EA

(=
S
(=]

400

BERET- 258 R A 4L
(=)
S

200 |-

0.05 0.10 0.15 0.20
P IR 2%
B 2 A5 SCHR [14) 535 0 8- R FR 1 P 2B R 25 K (R R
£:100004)

Fig. 2 Average number of over-threshold steps in processes of
the paper and Ref.14 (total length: 10000 steps)
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Fig. 3 The error covariance of algorithms in the paper and Ref. [14]
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