[ Downloaded from joc-isice.ir on 2025-07-21 ]

[ DOR: 20.1001.1.20088345.1398.13.1.7.8 ]

[ DOI: 10.29252/j0c.13.1.57 ]

J A Ao
ISSN (print) 2008-8345

ISSN (online) 2538-3752 G
OV-VY domis (\TAA Sles o) oyl OV s st

&

mo-—wn-—

Jowe Sl NSGA-IT » i oud dug (o5 5 00iS™ 8™ &5 L1
S §3 T g

T2l (g sn dams o ] o > Olay ol 3l
b_behnam@kiau.ac.irz 8 a1y sl 13T o&ils o3 2 iign 035 (0
p_hajihosseini@Kiau.ac.ircz s a15 Sl 3137 o1 (3 cnkige 05,5 ¢ lsteal”
m_mousavi@azad.ac.if o s> o ¢ -ty oSl 33T oKl ¢ i 03 5 skl

WAV FY 1 WAV VY m WAS/Y NV sl s

Al or T3 08 Sl Nt Sl Sl 5 S gy S e oo (51 ok i3 oS J S OSG b Gl 51 ol touer
p3lie 4 dtnly 1 LT 018K 48 Sl Jalibes b S K 5 Tl S s K (gl S Jn JUisl w0k 5755 58 sl b o
oS s typelll s ikl oaS” J 28 oS 51 Sz (oolgiiy oS J 28 kst b il (oo Jeo 53 0k o3zl uolis 5 e s 55 5 0l
DB 3 g g b i (65815 (53l iy 55 S Sl ealinl b oS 8 ol (gl bl Bl (o Thakes glaho (115 PID euis” S
Sl oly 5 S5l and Ll olaT Ly Clin oy o 5 50 o jy0lie (g i e 5 o e S5 5 5L ek 310 ol Ol )3 ke
el oS IS ol Sble ol 03 8 Iy (6, Rt 35 TYPETTT 55100kl 5 a0 S (30t oS J 2875 Shae o s 0 0L ¢ s
B (o O3l b g 03l G bl (550 0L 2 S 4 5L pute cJubn 3 SIS 03 putoms galad 53 ki

Bl sla o 51313 PID oS’ J =S AYPRH oS’ 25" (s S0 (53 ity sy S o on 25T bl

Presenting an Optimized Combinational Controller based on NSGA-11 for
Boost Switching Converter

Behzad Behnam, Payman Hajihosseini, Mohammad Mousavi Anzehaee

Abstract: The main goal of this research is to design a new digital controller for a boost-
switching converter in Continuous Conduction Mode (CCM), which operates in VVoltage Mode
Control (VMC). Boost converter transfer function in the mentioned modes have one Right Half
Plane (RHP) zero and a pair of complex poles while their places are severely dependent on input
voltage, reference voltage and converter elements. Parameters of the proposed controller have
been obtained by using a meta-heuristic multi-objective optimization method to gain an
improved converter behavior in startup, load change and reference voltage change conditions
along with appropriate gain and phase margins. The proposed controller is a combination of a
standard typelll controller and a PID controller with complex zeros. Simulation and experimental
results illustrate that converter performance based on the proposed controller has a significant
improvement rather than typelll controller. Main benefits of the proposed controller includes
achieving a suitable response in whole range of converter operation, not to need a current
feedback, appropriate stability and simple and cost-effective implementation.

Keywords: Boost Switching Converter, Meta-Heuristic Optimization, typelll Controller, PID
Controller with Complex Zeros.

! Continuous Conduction Mode (CCM)
2 Voltage Mode Control (VMC)

3 Right Half Plane (RHP)

4 PID With Complex Zeros (PIDWCZ)
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8 Particle Swarm Optimization (PSO)
° Digital Signal Processor (DSP)

! Uninterruptable Power Supply (UPS)

2 Power Factor Correction (PFC)

3 Duty Cycle

4 Sliding Mode Controller (SMC)

° Field Programmable Gate Array (FPGA)
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