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Abstract

In order to acquire the voltage signal of the yarn tension sensor, the acquisition and transmission
of the sensor data is done through the microcontroller and serial port, and at the same time, the
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stable output of the data waveform is improved by writing a program. At the same time, based on
the basic principle of recursive least squares (RLS) for system identification, a recursive least
squares program is written using MATLAB to obtain the step response curve and amplitude fre-
quency curve of the yarn tension sensor system, given the actual input and output data of the yarn
tension sensor, so as to calculate the dynamic characteristic index of the yarn tension sensor.
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Figure 1. Dynamic response at step input
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Figure 2. Amplitude and frequency characteristic curve
of the sensor
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Figure 3. Flow chart of data acquisition
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void Iint()

{

num = 0;//J7) A5 &

ADC_ConvertValue = 0;/28 &

AD Op =0;/f33 ADC K4

HAL Delay();//ZEFf

AD Op=1;

while(1)

{

sprintf((ADC_ConvertValue[0]*3.3)/4095,(ADC_ConvertValue[1]*3.3)/4095,theta);//#% 4 56 A{

HAL_Delay(I5f [d] a);//4ERT, a J9AF =54, PR b i o 1 5

}

ADC_Re = 0;//52HL ADC #4451

num =((ADC_ConvertValue[0]*3.3)/4095)*b;//# 445 B HOK b 1% 5 T H 45 num

HAL UART Transmit(&huartl,(uint8_t*)str,strlen(str), HAL MAX DELAY);/& 1 /1% AD #4#55d:

}
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last20press[i] = ADC_ConvertValue[0];

if(i=1)

{

1=0;

}

HCRAEIS [A]=c)//c JHE%Y

{

time = 0;

buttter = 0;

for(unit8_t j=0;j<d;j++)

{

butter+=last20press[j];

}

press=butter/d;//S&— @ £, d NIEATREREL, wTARYE AT T HEAT Y

}
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Figure 4. Recursive least squares flow chart
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Figure 5. Step response diagram of yarn tension sensor

5. LhEaK F15 RS I BR M KL (&

HEFWT:

load(* S 56 504 . mat”);// %K 2 25 5256 K
a[1 1 17;b=[1 17’;d=1;%a>=b
na=length(a)-1;nb=length(b)-1;/na. nb N A. B ik
L=length(x);// 7 X I &K i
uk=zeros(d-+nb);/AAWIH: uk(i)FE7~ u(k-i)
yk=zeros(na, 1);//%i H ¥1E
u=randn(L,1);//5 X\ [ 7 7 51

u=y 3/ BN A% B s
xi=sqrt(0.1)*randn(L,1);// 44 75 |7 4
theta=[a(2:na+1);b];//FHR S5
thetae_1=zeros(na+nb+1,1);/#H RS theta IRAI{H
P=s*eye(na+nb+1);//s —fHL 10°6-10°10
phi=[-yk;uk(d:d+nb)];//itt4b phi Jy%1 i &
y(k)=y2(k);/ Ry 2
K=P*phi/(1+phi’*P*phi);

thetae(:,k)=thetaec 1+K*(y(k)-phi’*thetae 1);
P=(eye(na+nb+1)-K*phi’)*P;// 5 H 2K fti i
thetae _1=thetae(:,k);

for i=d+nb:-1:2

uk(i)= uk(i-1);

end

uk(1)=y3(k);

for i=na:-1:2

yk(D)=yk(i-1)

end

yk(1)=y2(k);

DOI: 10.12677/csa.2023.131005 54

VBB b


https://doi.org/10.12677/csa.2023.131005

i
2k
G
Bl

3.4. DGR
g 2b £ 5K 4% R B S NG L B E SN MATLAB gk 47 204 5 vl 8A4% g AL i ek 250

0.9797s + 6304 . . _
G(s)=— St o MATLAB 18R] 15 H FLR R 5 i 28 ATiE Skt g 28, 23l an i 6 FiE 7,
s +6293s +5.239¢07

H T BASK 20 2 5k 70 4% AR R B A R PR FE AR o

WA BN A TR dR bR B E o ~42.5% , ARl 7, ~0.309 ms, EFFIfAI ~0.122 ms, MR
A 2139 ms s SRS VERETRbR: TRIE IR 2 £ 5% i TAEARN o, ~808 Hz , WE{HIRZE + 2%H
(1) CAESE N @, ~ 470 Hz

EH A5 BT TN, DS TRL s R A v Py e B [ AN g S B [ W LA HE 2D 2K T AR TS i 2 ER, - g
PR S MR JIE MK AN s 3835 A BB D, RAELD Lk 1A AR M 3l /o MATZR I B i b mT LA
B DA IR EREE IR KA, BERGIR AT T MR 2 oKk AR I I IR, 7R SEBR L0 b B S b
L5k SRS S A SRS P AR LR, RUEZD Rk AR R I AR e 1t o GBI ZAS TE e TR AR 1T DS H A% J%
AL I TERE, Gef% SRS HR I B LD 25K 77, (RIS b 7520 AR AL ARG R HAEHE .

10

Amplitude

0.4 1

0.0 . : 10-

0.0 0.5 1.0 1.5 2.0
Time/s

Figure 6. Yarn tension sensor step curve
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Figure 7. Amplitude-frequency characteristic curve of yarn tension sensor
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