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Research on load signal preprocessing of hydraulic excavator based on MATLAB
REN Xuejiao' ,LYU Pengmin®, XIANG Qingyi’

(1. School of Mechanical Engineering, Shaanxi Polytechnic Institute, Shaanxi Xianyang 712000, China;
2. School of Construction Machinery, Chang'an University, Shaanxi Xi'an 710064, China)

Abstract; In order to make the collected load signals more realistic and effective, used MATLAB
software to develop corresponding programs for pre — processing operations such as removing zero drift and
singular values on the load signal of the hydraulic excavator working device. Based on the changes in the
displacement, thrust, and rotation angle of the hydraulic cylinder during the operation of the excavator,
the excavator operation process was divided into four stages: excavation, lifting, unloading, and return,
and verified a certain load signal in the experiment, it successfully passed the tests of stationarity and erg-
odicity of various states, this indicates that the preprocessing program is scientifically effective and lays
the foundation for the subsequent scientific compilation of load spectra and prediction of fatigue life.
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xydata = input ( 4 A 7 2 P47 EAL B 45
55

a = input ("5 HA B ) 5

time = xydata( ;,1) ; str =xydata( ;,2) ;

strll =sum(str(1:n_T*¢cl))/(n_T=x*cl); C
=str —strll;

ifa= =

Q=2=%S(1)/(time(l) —time(1)) * time;

else

fori=1:a

ifi==

K(:,i) =S(1) * (time(1:b) —time(1))/(b *
(time(2) —time(1)));

elseifi= =a

K(:,i) =(S(a-1) +S(a))/2+(S(a) -S(a
-1)) * (time((a-1) *b+1:axb) —time((a -
1)*xb) +1)/

(b * (time(2) —time(1)));

REMAIN = (S(a-1) +S(a))/2+(S(a) -S(a
-1)) % (time(axb+1:1) = (a-1) =

(b * (time(2) —time(1))))/(b* (time(2) -
time(1)) ) ;

else

K(:,i) =(S(i=1) +S(i))/2 +(S(i) =S(i-
1)) * (time((i—1) *b+1:i%b) —time( (i-1) =
b+1))/

(b* (time(2) —time(1)));



- 104 - TS A s a

2024 455 5 1

end

end

M=[];

forj=1:a

N=K(:,j);M=[M;N];

end

Q=[M;REMAIN];

end

W=C-Q;strl =W +strll;

xydatal = [ time strl ] ;

save ( FEAPPRZE R txt', 'xydatal ',’ — ascii’) ;
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switchsth

case 1

a = inputdlg ("4 A SR E B (E ., S8k E ',
L") s

a =str2double(a) ;

L=(data<a);

xydata = data(L) ;

case 2

n = length(data) ;

fori=2:n
dd(i-1) =data(i) —data(i-1);
end

b = inputdlg ("3 4 AR BME: ", S HE
14"

b =sti2double(b) ;

L1 =(dd<b);

xydata = data(L1) ;

case 3

mu = mean ( data) ; sigma =std(data) ;

¢ = inputdlg (" T4 AR EZE A BORME ", S 4L
WHE 1,173

¢ =str2double(c) ;

xydata = data( abs(data —mu) < =c * sigma) ;

end
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SRR PEASB  FR 3 A AR A count = 0;
data = load ( fHAGEE K. txt') ; fori = 2:N
xydata = data. 2;N =10; if tag(i) ~ =tag(i-1)
meanTotal = mean(xydata) ; count = count +1;
1 =length ( xydata) ; end
b=fix(I/N) ;r=rem(1,N); end
S=[1; [ countmin , countmax | = referTimes(N,0.05) ;
fori=1:N if count > = countmin&&count < = countmax
ifi= = tagSteady = 1;% B3 FRAPE [
meanS (i) =sum(xydata((i-1) *b+1:1))/(b else
+1)5 tagSteady = 0;% fE4a-F-Fa ik
else end
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