95 23 5 8 1 o L5 HE E R Vol. 23 No. 8
2025 4FE 8 JOURNAL OF DYNAMICS AND CONTROL Aug. 2025

LB Y5 :1672-6553-2025-23(8)-089-008 DOI1:10.6052/1672-6553-2024-118

R = RS AR

jlj iii‘:l,ﬂ‘
(1. R KRR TER, LR 100084)
2. WK KERESKA TR2EEE AL, ta 100084)

WE OARSCE XIS R G I T BRI T B — R 1 A A R By o B 1 5 T i 22 8
THE) 1. AR A 20 00 2R G B0 0 2 PSR PR R SR N TR AR B 5 Bl ) AR e S B P AR S R AR A L 1Y
i 22 3k RIS AR gl 25 4k | N B T2 ek L SN HIE Bl S TR 1R T Ml 2 A AR ot A T A R AT A L R 5 O
IR A4 S A S Pk BE 5 S B ) ) AR G A o M R R L R AR U S Bl T A A O Ml 2 L (.
D5 BRI AR S = T g R 2 55 i AR 3 PR L AR 5 AR 2 M A Bl AR S R i 3k B 4 o A

S
KR —WAER, FBEE., SihER%., —AdREEGS
FE SRS TP273. 1 XERERL:A

Binomial Control Modeling of Dynamic Systems "

Liu Tianyunl'2+
(1. Department of Hydraulic Engineering, Tsinghua University, Beijing 100084, China)

(2. State Key Laboratory of Hydroscience and Engineering, Tsinghua University, Beijing 100084, China)

Abstract This paper presents a new binomial control modeling for loop shaping dynamic systems in time
domain directly, which consists of a nominal model and a loop shaping deviation. The nominal model is
based on the combination of the system’s dynamics and control performance requirements, ranther than
only on the dynamic mechanism. The loop shaping deviation represents the action differences between
the real system and the nominal model, including unmodeled dynamics, internal loop shaping, and ex-
ternal disturbances. The feedforward, feedback, and the loop shaping deviation are introduced into the
binomil model, resulting in a two-degree-of-freedom controller architecture. The performance require-
ments are governed by the feedforward, while loop shaping deviation is actively balanced by the feed-
back. Some simulations show that satisfactory performance can be obtained using this new loop shaping

method for integrating processes, non-minimum-phase systems.
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Fig. 1 Step responses of general binomial model
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Fig. 2 Block diagram of binomial control model
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