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Winding Tension Control Based on Kalman Filter and MRAC
JIANG Linjun'?,ZHANG Hua'”
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Abstract: Aiming at the problems of non-linearity, time-varying and measurement noise in tension control of yarn

winding system, a tension control method combining Kalman filter and model reference adaptive control was proposed. In

order to improve the anti-interference and stability of the winding system, Kalman filter was designed through a reference

model during the tension measurement process to effectively suppress the measurement noise. In the yarn tension

control , a model reference adaptive control strategy based on the Lyapunov stability principle was used to compensate the

tension in real time. MATLAB simulation results show that the winding tension control system based on Kalman filter and

Lyapunov-MRAC has good robustness and adaptability. The control method has certain application prospects.
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Figure 1 Yarn winding tension control system

BRAGLLRIBITH  WOELP R I FAR AR B K,
PRFF RS TR HE AR, UG ALY 3% 3T 24
BN A Y S P AT A

%(Jlf%) =M, +F\R, -bw,;

1 (1)
E(szz) =M, - F,R, - b,w,,

Koy, T, B2 RSO 20 1 1 S5 300 sl
kg * m’5 0, w, AR B AL A rad/s;
FF, N2 5K T3, Ny by, by Dokl ME E 452 R B
N - m - s;M, M, Jyjilct B ATLANICE B ATL Y R S
N+ m,
B MR B SE R h i & T, (o) F s e pLES 3
TR o PSS ZP T 5% St & J, 28, B :
L (t) =Ty +J,0 (2)
Lrfr

Ry Ry Ry
J. :f d(mR) :f pd(VR) :f Rpb -2wRdR =
Ry Ry Ry

\

1
S Tb(R; = Ry) . (3)
A em WL kgsp WPLRHE o/ cm’ s R, N2
PSP A8 ms Ry W RIRIA 18, ms b R T
G mo
A (2) TR,y (o) S TRI AR o [R]A A e
MAHERR 0, =v,/R, 7115
do, _ 1dv, v, dR, (4)
dt  R,dt R dt

A (1) ~(3)1%

K, :ﬁ]iz _b]z;; + (J]Z;; _2WPbR2”2)% _]Jéd;;o
(5)
WG (S) AT F, M, 1R, REMDLER RS
KR EEIN R o BEEL R AR 2 B (8]
R, T LA b e 0 o 3 o A O B R R 5
R PRI P % 2 G i 28 T b 2D 1 2 2 4
S E W R R U E e At N N G R O - S Wi
LA LA, 55 48 % 3 g b i AH 1 RO AL SS9
T B ha AL, A sl it & e ShAH R B M B2 0, 78 B K
e 2 froR e WISEE4e R i IR
R=Lsin (6+6,). (6)
b0, I, (°) 5L R, m,

H2 YHXaEenzrsEHl

Figure 2 Schematic diagram of real-time

measurement of bobbin radius
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MRAC with adjustable gain
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Figure 4 Kalman filter principle diagram
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Figure 6  Original signal & noisy signal
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Figure 8 Simulation of yarn winding tension control

based on Kalman filter and Lyapunov-MRAC
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