tHEE T RXKFER
$39% B3 J. University of Shanghai for Science and Technology Vol.39 No.3 2017

XEHS:1007-6735(2017)03 — 0229 — 07 DOI:10.13255/j. cnki. jusst. 2017.03. 005

f 2R PID #= #1727k THles M= R ay e A

ig“ﬁ 71'/{ P %%’ /ﬁ #j

CE#FRTORY el B 5N LR . b 200093)

FE: A xR T 2R3 B PR THEAROV) WHA7 /A 4945 ) El%ﬁ,ufr TERPIDIERE. 24T
ROV K FZ AN, 5T ROV 4 2 A2 5h FAER . B LK e384 k09 20 R4 %
A2EINE) LA, 7 $ & PID etk 4i PID 425 B/ £ K698 56 B A= 2 Yo i 5L ik B, 2 3%
BEA B K9 R, BT A B2 S FR P h dE &4 iﬁfr%%é@ 9 A2 Simulink 45 A 25 R &, 45 T
ROV itz ] & %, % 28 PID 424] 35 A& £4F 694 M4 35 A ikl X 3042 7 % 28 PID 42 4)

B AE ROV AT A 42 5] P 69 7T 3 4F 1

K KTFHEA; WIEH 2% ; MATLAB 245 45 A% X B
FESES: TP 13 XERER: A

Application of Cascade PID Control in the Pitch Control
System of a Remotely Operated Vehicle

WANG Jianhua, SONG Yan, WEI Guoliang, YUAN Bin
(School of Optical-Electrical and Computer Engineering , University of Shanghai for
Science and Technology . Shanghai 200093 , China)

Abstract: In terms of the pitch angle control of a remotely operated vehicle (ROV) in the complex
underwater environment, a cascade PID controller was designed. The force situation of the
underwater ROV was analyzed, and the kinematics model of the pitch control system of the ROV
was established. The cascade PID controller has bigger adjusting range and faster response speed
than traditional PID controllers, so it is more flexible when designing, and can deal with the
problem produced by the practical nonlinear factors. The simulation results show that the cascade
PID controller provided is of better control performance than traditional PID controllers for the
pitch control of the ROV. The pool tests illustrate the feasibility of the cascade PID controller in the
pitch angle control of the ROV.
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Fig.2 Analysis on the pitch control system of ROV
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Fig.3 Actual trajectory of the pitch angle of ROV
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Fig.4 Simulation trajectory of the pitch angle of ROV
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Fig.5 Structure of the cascade PID control system
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Fig.9 Tracking trajectory of the pitch angle of ROV
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pitch_angle pid.Kp = (float)p—>pitch_angle kp;

pitch_angle_pid.Ki = (float)p—>pitch_angle ki;

pitch_angle_pid.Kd = (float)p—>pitch_angle_kf;
pitch_angular_velocity_pid.Kp = (float)p—>pitch_angular_velocity_kp;
pitch_angular velocity pid.Ki = (float)p—>pitch_angular velocity ki;
pitch_angular_velocity pid.Kd = (float)p—>pitch_angular velocity kd;
arm_pid_init_f32(&pitch_angle_pid, 0);

arm pid_init_f32 (&pitch_angular_velocity_pid, 0);

pitch_pid_out = PID(p—>set_pitch_angular velocity, PID(p—

>set_pitch, sensor_pitch, &pitch_angle_pid), &pitch_angular velocity_pid) ;
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Fig.13 Procedure code of the cascade PID control
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