55 48 5 5 1 g K A e Al (A R ORE SR ) Vol.48 No. 5
2020 429 H Journal of Hohai University ( Natural Sciences) Sep. 2020

DOI:10. 3876/j. issn. 1000 - 1980. 2020. 05. 014

NOUS #2170 PID #= #l ) Bt b E T =32 PEREXT bk

Z/NEE'? SCHMID Robert”, 5k #l', 5K Z k', & F 7'

(1 IPRRAERE IS HL B, L8 B AT 2100985 2. SR RANKAE TR BE , ORI 82784 3010)

WE. ATFREMRGEAGEELTESHE N AL, BET —SAAGET RS FREL K
AL s E Rt T — A A T NOUS Fik e kA= s 4 & 4% A& AR % 69 NOUS H ik
PR AGA PID 24 2%, AT RSRTEREBZERX 3 G ZAT O Ka LB fe i RAAE
KA GBS AT LA Rl RE . AR AW AT NOUS ke kA ZA4=4 2R EA
FAF W Bk A vh B Feds BA A L PID 354 R RE -G @ A AL 4 A WL 49 NOUS H ik
TR ZRGARRE TSk B S B e FBIE R AR ER PR ZHK , Homim B &R
G AAKETER RS E 4 ;NOUS J ik Wl 2, PID 54, 852 £, 8k &5vh 0, S 4
M B S )

B4 ES . TM712;TM41 XHEkFRERD A XEHS 1000 - 1980(2020)05 - 0473 - 06

Comparison of control performance between NOUS control and
PID control on DC-DC buck converter

WU Xiaokang'>, SCHMID Robert’, ZHANG Fan', ZHANG Yingbing' , ZHAO Jinquan'
(1. College of Energy and Elecirical Engineering, Hohai University, Nanjing 210098, China;
2. School of Engineering , University of Melbourne, Melbourne 3010, Australia)

Abstract ; In order to seek a more optimal control system, this study built a DC-DC buck converter and conducted
the system modelling according to its parameters, based on which three controllers were designed, including a state-
space controller with non-overshooting and non-undershooting (NOUS) algorithm, a NOUS controller with observer
and a proportional-integral-derivative (PID) controller. The step responses and transient responses of the converter
with 3 different control systems when load changes were shown by an oscilloscope, so that their control performances
could be compared. The results indicate that the state-space controller based on NOUS algorithm has better
transient response and control precision, while PID controller has advantage in robustness. NOUS controller with
observer preserves the advantage of fast convergence, but will lead to amplifying the errors in the system modelling

and cause worse control results.
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