Proceedings of the 32nd Chinese Control Conference
July 26-28. 2013, Xi'an. China

[RF N BHEKES RBIRFIERSpMmrciEH

gt B
1. FFF R BB HLAR A FT, K 300071

E-mail: yfang @robot.nankai.edu.cn

B E: AUTEBRIRT ) EREAFMACE ) 10 AR REMERM E, BT RZEZEN s FEm B0, 31§ ST
AT FIDMPO) R 2% B2 4, SEI T X BT RRSHER Rz hl. BT S, A5t i asay e &, RA
—RHRIEE AT R 7 BN A S, R AINASIDE S S R BB RN, BB R RS R B IR 7y
TERIAREAER I, FIF 2 100 &3R8 R A 2 a8 b i %"7]\ E TSR GEAS TN ARG AR SIT A, R
RGN B, T AR S A R I R _E RSN T (L SRk Rehg it — P IR R B, [%DMPC%«%F”H%?U}?"FE’JW}T
b, AT RASEI R ) S A A PRI R R . SRR A5 IR R, %iﬁﬁiﬁ?\fﬁ% MEEm A T R S N AR R
SPIEHIALL, BT HAFDMPCHRS B IEH T R ERATH T RERERE S

SERIA: T 7 B, SR TR TGS 5. NASID S, SRR
System Modeling and DMPC Control of AFM in X-axis

Qi Ningning', Fang Yongchun', Ren Xiao®
1. Institute of Robotics and Automatic Information System. Nankai University, Tianjin 300071, P. R. China
E-mail: yfang @robot.nankai.edu.cn

Abstract: Based on the system construction of AFM in X-axis, system modeling and a discrete-time model predictive controller
design are presented in this paper, which achieve accurate tracking control for a desired trajectory. Specifically, considering the
features of the piezo-scanner, a segmented swept signal with decreasing amplitude is planned as the input signal to the piezo-
scanner in X direction, and a dynamic model of the system is obtained by the N4SID algorithm. Meanwhile, an improved model
with varying gain is acquired by polynomial fitting method. where the nonlinear behavior of the measurement system is taken into
account. Additionally, based on the predictive advantage of the dynamic behavior of the system which can be used to improve
the response speed of the system, and the strategy of the optimal control which further enhances the system robustness, a DMPC
algorithm based on the improved model is applied to the closed-loop control of the system. Some experimental results show that
the improved model describes the relationship of the system input and output exactly. while the DMPC strategy presents superior
performance for tracking control in high scanning speed in contrast with the PI controller.
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8000 | 0.762 | 0.939 | 0.813 | 0.730 | 0.903 | 0.809
9000 | 0.876 | 1.056 | 0.829 | 0.840 | 1.016 | 0.827
10000 | 0.998 | 1.173 | 0.851 | 0.952 | 1.129 | 0.844
11000 | 1.112 | 1.291 | 0.862 | 1.068 | 1.242 | 0.860
12000 | 1.236 | 1.408 | 0.878 | 1.186 | 1.354 | 0.876
13000 | 1.361 | 1.525 | 0.892 | 1.308 | 1.467 | 0.892
14000 | 1.488 | 1.642 | 0.906 | 1.432 | 1.580 | 0.906
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18000 | 2.029 | 2.112 | 0.961 | 1.946 | 2.032 | 0.958
19000 | 2.171 | 2.229 | 0.974 | 2.080 | 2.145 | 0.970
20000 | 2.316 | 2.347 | 0.987 | 2.217 | 2.257 | 0.982
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