FOOD& MACHINERY

DOI:10.13652/.issn.1003-5788.2020.02.019

=

EI0EE M BB 2208 | 20208 2 A | ASENH

TREHPEWNERHBININH[ZAZHREERR

Research on the motion stability of omnidirectional mobile

robot based on overhead track
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Abstract: A kind of omnidirectional mobile robot based on the o-
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verhead track was studied. According to the motion characteris-
tics, the system model of the controller, driving mechanism and
the executed object were established. The stability of the impact
and the interference of the inertia action on the system perform-
ance of the executed object were analyzed. The transient perform-
ance was analyzed by Matlab simulation, compared with the un-
disturbed system state, the feedback closed-loop of increasing
speed (K. s) was found improving the stability of the system. It
was concluded that the dynamic performance of the system could
be kept in the optimal state by modifying the values of K, and
K.. Through the theoretical derivation, Matlab simulation and
on-site debugging. the results showed that the control method
could achieve the expected results.
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Figure 1 Mathematical model of the system
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Figure 2 Driving mode
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Figure 4 Block diagram of system transfer function
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a=5;nG=[Ka];dG=[1 1 Ka]:G1=tf (nG, dG) :
a=10;nG=[Ka] ;dG=[1 1 Ka] ;G2=tf (nG, dG) :
a=40;nG=[Ka;dG=[1 1 Ka;G3=tf (nG, dG);

y1, Tl=impulse (G1, t);

[y2, T]=impulse (G2, 1) ;

[v3, Tl=impulse (G3, t);

subplot (121),plot(T, y1, -k, T, y2, -k, T,y3; -k’
legend(' Ka=5", Ka=10’,” Ka=40")

xlabel(” t(sec)), ylabel(" x(t)"):grid on;
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Figure 5 No interference response of the system
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>>  1=[0:0.01:8];
a=5;nG=[Ka];dG=[1 1 Ka]:G1=tf (nG, dG) :
a=10;nG=[Ka] ;dG=[1 1 Ka] ;G2=tf (nG, dG) :
a=40;nG=[Ka];dG=[1 1 Ka];G3=tf (nG, dG) ;

y1, Tl=impulse (G1, t);

y2, Tl=impulse (G2, 1) ;

y3, Tl=impulse (G3, t);

subplot (121),plot(T, y1, -k, T, y2, -k, T,y3; -k’
legend(' Ka=5", Ka=10",” Ka=40")

xlabel(" t(sec)” ), ylabel(" x(t)" ):grid on;
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Figure 6 Interference response of the system
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Table 1 Transient performance index of the system with and without interference under different K, values
K RSNV U AE B ] /s TR R/ % i # W) ] /s
T T4 T T4 T T4 T T4
5 0.021 0 0.159 0 0.144 0 0.031 2 13.863 9 12.600 2 0.051 9 0.085 3
10 0.015 0 0.192 0 0.101 0 0.054 1 15.046 3 5.902 1 0.071 4 0.067 5
40 0.008 0 0.502 0 0.050 0 0.067 6 16.794 2 0.743 9 0.088 1 0.044 9
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Figure 7 The speed feedback of system block diagram
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>> 1=[0:0.01:8];

a=5;nG=[Ka];dG=[1 1 Ka]:G1=tf (nG, dG) :
a=10;nG=[Ka] ;dG=[1 1 Ka] ;G2=tf (nG, dG) :
a=40;nG=[Ka];dG=[1 1 Ka];G3=tf (nG, dG) ;

y1, Tl=impulse (G1, t);
y2, Tl=impulse (G2, t) ;

y3, Tl=impulse (G3, t);

subplot (121),plot(T, y1, -k, T, y2, -k, T,y3, -k’
legend(' Ka=5", Ka=10",” Ka=40")

xlabel(" t(sec)’ ), ylabel(" x(t)" ):grid on;

ol
I S—
———————— K=0.05
~4r
sy K=0.10
3r { ——— K=0.40

8
]
(b) M)k Time/s
B8 REEAALTHG AL
Figure 8 No interference response of the system

after correction

>>  1=[0:0.01:8];

a=5:nG=[Ka];dG=[1 1 Ka]:G1=tf (nG, dG) :
a=10;nG=[Ka] ;dG=[1 1 Ka] ;G2=tf (nG, dG) :
a=40;nG=[Ka];dG=[1 1 Ka];G3=tf (nG, dG) ;

y1, Tl=impulse (G1, t);

y2, Tl=impulse (G2, 1) ;

y3, Tl=impulse (G3, 1);

subplot (121),plot(T, y1, -k, T, y2, -k, T,y3; =k’
legend(' Ka=5", Ka=10",” Ka=40")

xlabel(" t(sec)’), ylabel(" x(t)"):grid on;
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Figure 9 Interference response of the system

after correction
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Table 2 Transient performance indexes of the system with and without interference under different K. values

K BT /s W B S ] /s PN AR PHREE] /s

‘ TFH LB TF T B PV o b LT A
0.05 0.035 0 0.069 0 0.035 0 0.069 0 0.000 0 0.000 0 0.035 0 0.753 0
0.10 0.024 6 0.057 0 0.024 6 0.057 0 0.000 0 0.000 0 0.024 6 0.581 0
0.40 0.007 1 0.044 0 0.007 1 0.044 0 0.000 0 0.000 0 0.007 1 0.414 0
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Figure 10 Program debugging
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