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Iterative Learning Control Based on Extracting Initial Iterative Control Signals

XU Jian-Ming? WANG Yao-Dong? SUN Ming-Xuan'

Abstract
selecting a proper initial control signal has fewer iterations to achieve the target tracking accuracy. This paper studies the

In the same iterative learning control (ILC) system, compared with an iterative process that starts from blind,

method of extracting the initial iterative control signal from all previous trajectory tracking control information through
matching the desired trajectory for linear systems. First, a trajectory primitive optimal matching algorithm is proposed. In
the case of a given similarity index, some trajectory primitive combinations superposed on the current desired trajectory are
found from the trajectory library through the trajectory segmentation, translation and rotation transformation. Further,
according to the linear superposition principle, translation vectors and rotation matrices on superposing trajectory, the
control signals of the trajectory primitives superimposed on the desired trajectory are acquired. By assembling the
trajectory primitive control signals in series and transforming their time scales, an initial iteration control signal of the
current desired trajectory is extracted. For the interference caused by the difference of the boundary condition of the
initial iteration control signals at the splicing, an H., feedback assistant ILC method is presented. Finally, the proposed
algorithm is implemented on the XY Z triaxial motion platform, the experiment results show that the proposed method
is effective.

Key words Iterative learning control, H., feedback, initial iterative control signal, optimal matching and combining
algorithm, trajectory primitives
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Fig.1 ILC system schematic diagram of trajectory

primitive matching
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Table 1

track segment and a time scale between trajectories

Each primitive corresponding to the desired

segments
BB af ay Hrk af ay
1 1.56 3.76 10 1.24 0.39
2 1.32 3.76 11 1.24 0.36
3 1.32 2.74 12 0.87 0.63
4 1.79 2.74 13 0.87 1.32
5 1.79 2.74 14 0.61 1.32
6 0.99 1.65 15 0.61 1.13
7 0.99 2.16 16 0.91 1.13
8 0.98 2.16 17 0.91 0.89
9 0.98 0.39 18 1.16 0.89
2 ; ‘
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Fig.15 Y axis initial control signal and 15th iteration

control signal
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Table 2  The tracking error of ILC using the extracted
initial control signal

BREER bR X # (mm) Y Hi (mm)  Z % (mm)
= PN ZR P 0.5211 0.4923 0.4991
YOk Ty 7% 0.1300 0.1692 0.1154
5 )\ RIERI I7 % 0.0481 0.0499 0.0233

® 3 WIRETME S AR R
Table 3  The tracking error of ILC using the zero initial
control signal

PRERTEAR X #ii (mm) Y #ll (mm)  Z fil (mm)
I KRR R 72 2.5134 2.0189 1.2174
H—RIERI Iy % 1.2260 1.3610 0.4649
FINUGERI T % 0.1221 0.0614 0.0308
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Fig.22 3-D trajectory tracking performances of ILC

using the extracted initial control signal
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Fig.23 3-D trajectory tracking performances of ILC

using the zero initial control signal
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