Accepted Manuscript

Title: Robust autopilot design for bank-to-turn missiles using
adaptive dual-layer sliding mode control

Author: Zongyi Guo Jun Zhou Jianguo Guo

PII: S0030-4026(16)31394-8
DOI: http://dx.doi.org/doi:10.1016/j.ij1€0.2016.11.068
Reference: IJLEO 58483

To appear in:

Received date: 19-9-2016
Accepted date: 11-11-2016

Please cite this article as: Zongyi Guo, Jun Zhou, Jianguo Guo, Robust autopilot
design for bank-to-turn missiles using adaptive dual-layer sliding mode control,
<![CDATA[Optik - International Journal for Light and Electron Optics]]> (2016),
http://dx.doi.org/10.1016/j.ijle0.2016.11.068

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/doi:10.1016/j.ijleo.2016.11.068
http://dx.doi.org/10.1016/j.ijleo.2016.11.068

*Manuscript

O©CO~NOOOTA~AWNPE

Robust autopilot design for bank-to-turn missiles using adaptive
dual-layer sliding mode control

Zongyi Guo'*, Jun Zhou!, Jianguo Guo!

Institute of Precision Guidance and Control, Northwestern Polytechnical University, Xi’an, China

Abstract

This paper focuses on robust autopilot design for bank-to-turn (BTT) missiles by using
adaptive dual-layer sliding mode control (ADSMC) under model uncertainties and external
disturbances. This adaptive sliding mode scheme has a dual-layer structure. One layer
drives the system reach the sliding surface in finite time, and the other minimizes the size
of the control gains, whilst still guaranteeing the existence of a sliding motion. Therefore,
the resulting adaptation law enables reducing the chattering magnitude compared with the
traditional super-twisting method. The relationship between the gains and how to obtain
them are also given in detail in this paper. Autopilot design progress for three channels
is conducted and the closed-loop stability of bank-to-turn missile dynamics is guaranteed.
Promising dynamic performance and strong robustness have been achieved for the bank-to-
turn missile dynamics as shown in the simulation.
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1. Introduction

By orienting the maximum aerodynamic normal force to the desired direction rapidly

with a substantially large roll rate, the BTT missile exhibits many advantages over the

*Corresponding author
Email address: Eason.work@qq.com (Zongyi Guo)

Preprint submitted to Optik September 19, 2016

Page 1 of 54



Download English Version:

https://daneshyari.com/en/article/5025948

Download Persian Version:

https://daneshyari.com/article/5025948

Daneshyari.com


https://daneshyari.com/en/article/5025948
https://daneshyari.com/article/5025948
https://daneshyari.com/

