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Root Locus

CONTROL SYSTEM DESIGN
(ADVANCED AUTOMATIC CONTROL)

Lecture note #3:

CONTROL SYSTEM DESIGN
(ADVANCED AUTOMATIC CONTROL)

Lecture note #3. Review of Automatic Control-3
Review of Automatic Control-3 foor Locus and FID Controller Design

Root Locus and PID Controller Design
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Root Locus Vector Representation of Complex Numbers
Root Locus
ne: s =0 4 juo= M0 = a vector
function F(s) = s+a = (0 +2) +juw. (F(s) has A graphical pressntation of the closed-laop pole 35 3 system
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3 A Developad by Evans in 1948
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- / ! / Queation, s there o way 1o represent the paths of the dosed:loop
L o pales as the gain K = 0 is varied?
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Modeling, Control Law Design, and Simulation of a Cart-Inverted
Pes System

19 Midterm Project)
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pause

# Caleustion o ROS bakéd on tlie respbnse
Pause

%) Noni r_Simulat]
wan_yl = nax(y1); POS_I = abs((nax_yl — 4=pi/180))/(4ep| /180)+100; Lo prihi Sl
max_y2 = max(ye2); POS_2 = abs{i{max_y2 — 4+pi,/180))/(4+pi/180)+100;

max_y3 = nax{y3); POS_3 = abs({nax_y3 - 4=pi/180))/(d=pi/1800+100; e
Tpl_index = find(¥1 == max_vi); Tpl_tine = tspan{Tpl_Index): —-

Tp2_inder = find{y2 == max_y2); Tp2_time = tspanlTp2_index]:

Ted_index = find(y3 == wax_y3); Tpd_time = tspan(Tpd_index):
tjconv{[1 1], [1:20]),(1 0-10.8 O]) H

ans_matrizl = [ | POS_1 Tpl_time
2 POS_2 Tpe_tine
3 POS_3 Tpa_time 1;
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S e
nause
PD Controller
Root Locus -
e 0085 Case 1
"I —Case 2
= SR oosf || Case 3
- , 1
15 / s - [\ X:1.39
\ S \
= / \ Y: 0.07079
@ ¢ \ - ‘ e o
= / \ 007
o [ \
& . { \ =
3 " | \ So0651 |
@ [ ! z
Z g 0.06
& 5
@ 0.066
£
g1
£ posft |
e R 0.045
| 004l
25 | ,
80 70 B0 -5 0 30 20 10 o 10 i] 0.5 1 1.5 2 25 3
Real Axis (seconds™') Time (sec)

[23™ 6] ‘Midterm Project’ M.code, Simulink, Graph(Matlab 538 Zi1})

5. Final Term &H|
1) 7|&2&2Hd =7|

Final Term2 CE M=XME ZHME F= AIFEE xHABSFUHCH OO LTHS 49
LMSoll o|™ =7 7tX|el 2E J|EEHME HAAliFAUCE AASHFA ZE AEo ZHE Z
oiEo Exet #HE JHE=2 Melstl RS P%ﬂ?&%blq Ctes| BAME cf F=d <9
o8 &= Aol ofd & JE=S Helst olsist= ol Sstcty MZtghct

2) Discuss about the Nyquist’ s sampling theorem using the Fourier transform.
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