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Abstract

In view of trajectory tracking control problem of AGV, a Back-stepping control algorithm is pro-
posed. Firstly, the AGV kinematics model and tracking pose error model are established; Then, the
whole nonlinear system is decomposed into several sub-systems by using Back-stepping method,
and the Lyapunov function and the intermediate virtual control are constructed and has been back
to export control law of system step by step. Finally, the simulation experiment of line tracking
and circular tracking was carried out in MATLAB environment. The results show that the tracking
error converges to zero quickly, and trajectory tracking effect is wonderful. Back-stepping method
combined with Lyapunov theory design the controller, not only can achieve AGV on the reference
trajectory global asymptotic tracking, but also has high accuracy and robustness.
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Figure 1. Two-wheel differential drive AGV model
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Figure 2. AGV pose error model
E 2. AGV I RIREIER

WZEM P, =P, —P, LLX,0OY, AZHMIR R, WRIALIREHARIFE] AGV 7417 2 4[10] [11] [12]:

X, | [cos@ sing O] x —x
P =y, |=|-sin@ cos® 0]y, -y (4)
6] | 0 0 o]6-6
X A (4) HEAT I 18] SR A5 DA R 77

v, sing, —x.w
o, —0

®)

V, COS8, —V + yew}

_)'(e
R=|Y|=
_ée

B EL BT BUE . AGV RYBUIZER B2 1) a] AFAL Ry it — M A Rl A R u =[v 0], FEIER
WIERIRZE T, T LME AGV [ Frir & Ge e U M FR ER 25 A %5 [13] [14]. B: HUF [ A PH PR I 1 2

R 58[15]:

. T
!Lrpo\[xe Ye 0.]

-0 (6)

DOI: 10.12677/sea.2017.64007 61 B TR R


https://doi.org/10.12677/sea.2017.64007

WZEN %

3. Back-stepping =Rt
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Figure 3. Tracking error of linear trajectory
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Figure 4. Linear trajectory tracking speed changes
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Figure 5. Linear trajectory tracking pose error curve
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Figure 6. Tracking error of circular trajectory
E 6. EHTHIIRERIRE

1.5

vim/s, w/rad/s
e

-1.5 : ‘

t/s
Figure 7. Linear trajectory tracking speed changes
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Figure 8. Round track tracking pose error curve
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