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Abstract. Chase shear system is widely used in many industries such as pipe material cutting,
since 1t has the advantages of high efficiency and low cost. In this paper, the hardware circuits
are designed for the chase shear system. The operation principle of every module is described
in detail. The flowchart of the program of the system is given as well. The linear quadratic
optimal controller for the servo motor of the chase shear system is designed. The impact which
the wetght matrix has on the system performance is analyzed, The simulation results
demonstrate the effectiveness of the proposed design method.

1. Introduction

In the continuous feeding mould industrial occasions such as pipe material, colour steel tile, paper
plate and so on, the function of multi axes linkage and real-time phase synchronization are usually
needed [1-3]. The operation modes of stop cut and stop shear are adopted mostly in the traditional
process, which has high accuracy. However, the work efficiency is reduced greatly.

For many sttuations where the accuracy requirements are not strict, the chase and flying shears
have great advantage of high effictency [4, 5]. The technology of electronic cam is utilized effectively
i1 the running modes of chase and flving shears [6, 7]. Electronic cam can be driven and controlled by
software, which is more convenient and faster than the traditional mechanical cam 8, 9]. The cutting
time can be reduced greatly. The industrial productions using electronic cam usually have very high
production efficiency, and the production process is extremely stable. Therefore, in the cutting of pipe
material, operation mode of chase shear is mostly utilized, which can avoid the deformation of
materials.

Chase shear 1s referred to the dynamic cutting in the process of chase, which means that the
material is cut in motion. The movement of the master and slave axes are synchronized. When the
material is cut, the slave and master axes should be relatively static. There should be no friction and
relative sliding between the two axes to ensure accuracy.

The following tasks can be completed by the chase shear system designed in this paper. The cut of
fixed length and indication is made. The required material is sheared accurately under the
circumstance of setting the length and quantity of the cutting. The colour label mode can be set. A
series of marks are drawn on the raw matcrials. The shear 1s required according to the logo during the
advancement of the master axis.

The rest of this paper is organized as follows. In section 2, the hardware circuits of the chase shear
system is designed. The program of the chase shear system 1s presented in section 3. In section 4, the
linear quadratic optimal controller for the serve motor of the system i1s designed. The effect of the
system response 1s simulated. Conclusions are given in section 5.

m&mem from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
IR o1 this work must maintain altribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1
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Networked Non-fragile Hoo Control
for Lipschitz Nonlinear System with
Quantization and Packet Dropout in
Both Feedback and Forward Channels

Weiguo Ma, Xia Xu and Hairong Zhu

College of Electrical Engineering, Nantong Universily, Nantong, China

The networked non-fragile Ho eontrol problem for
Lipschitz nonlinear system with quantization and
packet dropout in both feedback and forward channels
1s investigated in this paper. The sensor measurement
and controller output are quantized by logarithmic
quantizers before beeing transmitted over the net-
work. The packet transmissions in the communication
channels from the sensor to the controller and from
the controller to the actuator are modeled as Markov
chains respectively. Based on the Lyapunov functional
approach, the networked non-fragile Hw controller is
designed to stabilize the Lipschitz nonlinear system
and achieve the prescribed How performance. Finally, a
numerical example is provided to illustrate the eftec-
tiveness and superiority of the proposed method.

ACM CCS (2012) Classification: Applied computing
— Operations rescarch — Industry and manufactur-
ing — Command and control

Information systems — Information systems applica-
tions — Process control systems

Keywords: non-fragile Heo control, Lipschitz nonlin-
ear system, quantization, packet dropout

1. Introduction

Networked control system where the control
loop 1s closed through communication network
has attracted considerable attention in recent
years. Networked control system has been ap-
plied in a broad range of areas such as compli-
cated industrial control system, remote control
of robot, unmanned aircrafts and vehicles, ete

[1]. In networked control system, the sensors,
controllers and actuators exchange information
via the shared communication network. The in-
troduction of network in control loop gives rise
to some issues such as data quantization [2],
[3], network induced delay [4] and packet drop-
out [5] - [8], which complicate the analysis and
design of networked control systems.

There exists perturbation in the coefficient of
the controller due to the effect of finite resolu-
tion measuring instruments, finite word length
and roundoft errors [9]. Therefore, it 1s neces-
sary that the non-fragile controller is designed.
Many efforts have been made in networked
control system recently. The network induced
delay 1s transformed into the uncertainties of
the system coefficients for networked control
system with network induced delay. Then non-
fragile controllers are designed based on robust
control theory [10] — [12]. In [13], the net-
worked control system i1s modeled as time de-
lay system, and then the non-fragile guaranteed
cost fault tolerant controller 1s designed. Using
the structure vertex separator method, the prob-
lem of non-fragile Hoo control is studied for
networked continuous time linear system with
time delay and logarithmic quantizer in [14].
Considering the randomly occurring gain vari-
ations, distnibuted delays and channel fadings,
Li et al. designed the non-fragile Heo controller
for networked discrete time linear system [15]
— [16]. For networked switch fuzzy time delay
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Non-fragile guaranteed cost control for networked nonlinear system

MA Werguo'. YANG Zhong®
(1. College of Electrical Engineering. Nantong University. Nantyng 2260619, Clina; 2, College of Automation

Engineering. Nanjing University of Aeronautics and Astronautics. Nanjing 210016, China)

Abstract: The nen-fragile guarantecd cost control for the networked Lipschitz nonlinear system with the logarithmic quantization
and the packer dropout governed by the Markov chain was investigated. The notworked control systermn was modeled as the
Markovian jump systenr. The sulficient conditions of the nor{ragile guaranteed cost controllers wit additive and multiplicative
perturbation for the networked Lipschitz nonlinear systent were given m terms of the linear matrix mequality based ea the Lya-
punwy stability theory, The controller gain miatrixes wore abtatned by using the solution of a s¢t of fincar matrix inequalitics, Fi-
nally, & numerieal example was presented to verify the effectiveness of the proposed method.
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