Journal of System Simulation

Volume 29 | Issue 9 Article 41
6-2-2020

Non-singular Terminal Sliding Mode Control for Bank-to-Turn
Missile Based on Active Disturbance Rejection Decoupling
Controller

Ma Fei

1. State Key Laboratory of Virtual Reality Technology and System, Beihang University, Beijing 100191,
China;;2. School of Automation Science and Electrical Engineering, Beihang University, Beijing 100191,
China;;3. Science and Technology on Aircraft Control Laboratory, Beijing 100191, China;

Yunjie Wu

1. State Key Laboratory of Virtual Reality Technology and System, Beihang University, Beijing 100191,
China;;2. School of Automation Science and Electrical Engineering, Beihang University, Beijing 100191,
China;;3. Science and Technology on Aircraft Control Laboratory, Beijing 100191, China;

Mingzhi Cheng

1. State Key Laboratory of Virtual Reality Technology and System, Beihang University, Beijing 100191,
China;;2. School of Automation Science and Electrical Engineering, Beihang University, Beijing 100191,
China;;3. Science and Technology on Aircraft Control Laboratory, Beijing 100191, China;

Follow this and additional works at: https://dc-china-simulation.researchcommons.org/journal

b Part of the Artificial Intelligence and Robotics Commons, Computer Engineering Commons, Numerical
Analysis and Scientific Computing Commons, Operations Research, Systems Engineering and Industrial
Engineering Commons, and the Systems Science Commons

This Paper is brought to you for free and open access by Journal of System Simulation. It has been accepted for
inclusion in Journal of System Simulation by an authorized editor of Journal of System Simulation.


https://dc-china-simulation.researchcommons.org/journal
https://dc-china-simulation.researchcommons.org/journal/vol29
https://dc-china-simulation.researchcommons.org/journal/vol29/iss9
https://dc-china-simulation.researchcommons.org/journal/vol29/iss9/41
https://dc-china-simulation.researchcommons.org/journal?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol29%2Fiss9%2F41&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/143?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol29%2Fiss9%2F41&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/258?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol29%2Fiss9%2F41&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol29%2Fiss9%2F41&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol29%2Fiss9%2F41&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol29%2Fiss9%2F41&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol29%2Fiss9%2F41&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1435?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol29%2Fiss9%2F41&utm_medium=PDF&utm_campaign=PDFCoverPages

Non-singular Terminal Sliding Mode Control for Bank-to-Turn Missile Based on
Active Disturbance Rejection Decoupling Controller

Abstract

Abstract: An overload tracking model was established, based on the traditional model of BTT (Bank-to-
Turn) missile, and an ADRDC (active disturbance rejection decoupling controller) was designed because
of the strong coupling problem in this model. For the coupled channel, the decoupling was performed by
the ADRDC, and then the NTSMC (non-singular terminal sliding mode controller) was added. For the non-
coupled channel, only the NTSMC was designed. The experimental results show that the new control
strategy can combine the strong robustness of ADRDC with the finite time convergence ability of NTSMC.
Besides, it shows good dynamic performances and steady-state performance and is effective in tracking
control.

Keywords
BTT missile, active disturbance rejection decoupling, non-singular terminal sliding mode, tracking control

Recommended Citation

Ma Fei, Wu Yunjie, Cheng Mingzhi. Non-singular Terminal Sliding Mode Control for Bank-to-Turn Missile
Based on Active Disturbance Rejection Decoupling Controller[J]. Journal of System Simulation, 2017,
29(9): 2175-2181.

This paper is available in Journal of System Simulation: https://dc-china-simulation.researchcommons.org/journal/
vol29/iss9/41


https://dc-china-simulation.researchcommons.org/journal/vol29/iss9/41
https://dc-china-simulation.researchcommons.org/journal/vol29/iss9/41

Fei et al.: Non-singular Terminal Sliding Mode Control for Bank-to-Turn Missi

5529 558 9 W RGN HFERO Vol. 29 No. 9
2017 4E 9 J Journal of System Simulation Sep., 2017

BT BPIPUERK BTT SRR 7 A i I A% 1

%4& 1,23 %i\_:“— 1,2,3 ﬁa El):] %o 1,23
(. Jesthiz ﬂJLkﬁ?fH%a&i‘x?k’%?%l%‘aﬁ5*%‘% Jb5t 100191;
2. AEEHUE IR R B AR E 5 TR AR, Jbat 100191 3. AT — AL EOR T fise80 %=, Jbt 100191)

W 413 BTT (Bank-to-Tum)Erisééﬁ%éﬁ;aw H 3 P HRIAA, IR TAR P o525 6 R AL,
iy’tﬂ' B FLHREFBLIE#) . 3 TAR GBI, F G I IAFFGLE #) SBATIRAG, I FE 7 AL FARLZ#)
& T A E, it #F AL %/%‘%"JL #E, 7'—%‘471‘—?\- EREN, M dshREE ST A
SR GARNE G FE S 2R3 7800 T IR AT SR ), B B 0B SRk A e A M AE, stHg 4t
FTH # b RIZIE#),

KRR BTT $35%; AILLfgs8; EFFL8mAL SRIzdeH|

4y TP2737.3 SRR IS A ERS: 1004-731X (2017) 09-2175-07
DOI: 10.16182/j.issn1004731x.joss.201709040

Non-singular Terminal Sliding Mode Control for Bank-to-Turn Missile
Based on Active Disturbance Rejection Decoupling Controller

Ma Fei'™, Wu Yunjie1’2’3, Cheng Mingzhil’z’3

(1. State Key Laboratory of Virtual Reality Technology and System, Beihang University, Beijing 100191, China;
2. School of Automation Science and Electrical Engineering, Beihang University, Beijing 100191, China
3. Science and Technology on Aircraft Control Laboratory, Beijing 100191, China)

Abstract: An overload tracking model was established, based on the traditional model of BTT
(Bank-to-Turn) missile, and an ADRDC (active disturbance rejection decoupling controller) was designed
because of the strong coupling problem in this model. For the coupled channel, the decoupling was
performed by the ADRDC, and then the NTSMC (non-singular terminal sliding mode controller) was
added. For the non-coupled channel, only the NTSMC was designed. The experimental results show that
the new control strategy can combine the strong robustness of ADRDC with the finite time convergence
ability of NTSMC. Besides, it shows good dynamic performances and steady-state performance and is

effective in tracking control.
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