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Introduction
The main aims of this assignment are to enhance individual knowledge and also critical analytical
skills while evaluating and analysing control systems with the use of simulation via developed

models.
Some of the objectives of this assignment include:

e Being able to convert mathematical data from circuits into a format which is useable for

matlab.
e Being able to develop mathematical models by using transfer functions and then use these

in order to predict performance by using matlab.
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First order systems

Shown below in figure 1 is the first order system which will be analysed in this task. Firstly the overall
transfer function will be produced and the argand diagram will be plotted.

R(s) 3.6 ¥5)
s—042 "

(Figure 1)
G(s)/1+G(s)H(s)

G(s)=3.6/5-0.42
equations are difficult to read,
should have used the equation

T(s) = 3.6/(s-0.42)/1+3.6/(s-0.42)6 40"

H(s)=1

Multiplying top and bottom by (s-0.42)
3.6/(5-0.42)*(s-0.42)/(s-0.42)(1+3.6/(s-0.42))

T(s)=3.6/5-0.42+3.6

=8i0js+3.18 you could have drawn the

So the pole would be on the left hand sidergrakihg it @ stablesgstem. If the s is taken away then
without this feedback the system would be unstable.

expla
Using the matlab code below in figure 2 a root locus has been gemeréibed based off the mathematical
workings carried out. n
need
ed
1 here
A= num=[3.6]:
2= den=[1 -0.42]:
sl= rlocus (num, den) ;
5

(Figure 2)
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Below in figure 3 is the root locus based off the num and den above in figure 2.

Root Locus
0.06 : : ' . _

0.04 1 1

0.02r1 1

-0.02 1

Imaginary Axis (seconds'1)

—DDG A i i 1 i I
-0.8 -0.6 0.4 -0.2 0 0.2 0.4 0.6

Real Axis (seconds ™)

(Figure 3)

Now using mathematical formulas the minimum value of K( gain) will be calculated.
Ta(sh=3.6/50i42:3.8K explanation needed here, new block

= 3.6/s+(3.6k-0.42) diagram should be drawn

Pole is found at s+3.6k-0.42 =0

For pole at s=0

0+3.6k-0.42 =0

3.6k=0.42

K=0.117 So the minimum value of K is 0.117

Now using the num and den below in figure 4 the root locus will be created using matlab.

1

2 — num=[3.6]: uncessary to do this, you should
3 - den= [':L 0_117|] : have just placed a cursoron the
4= rlocus (num, den) ; @bove plot at zero

5

(Figure 4)
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As shown below in figure 5 is the root locus of figure 4 above. In figure 5 it displays that the pole is
on the left hand side which is the minimum value K needs to be for this to be stable.

Root Locus
0.02 T T T T T T T

0.015 | } 1
0.01f 1

0.005 | : 1

0.005 | f 1

Imaginary Axis {seconds‘1)

(=
=
i

0.015 1

—DDE i i i i i i L 1
045 -04 035 03 026 02 -015 01 -0.05 0 0.05

Real Axis (seconds ')

(Figure 5)

Now using Simulink a step input will be inputted into the circuit and the output will be analysed to
see if the system is stable or unstable when changing the value of K.

Below in figure 6 the gain has been set to 0.2 which is above the minimum value of K and the
response clearly shows in figure 7 that this system is a stable system.

3.6
I > @ > 5—0.42 i
Step input Scope

(Figure 6)
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4] Scope
File Toecls View Simulation Help

- |60P® - Q-0 F@-

Sample based T=100.000

Ready

you could have calculated the overall gain and time

(Figure 7)
Now that theGe85&7eE 6 £918REV§y2tem has been shown the value of K will be changed so that it
makes the system unstable so that the response can be seen. So below in figure 8 is the updated

syetem showing the value of K being changed from 0.2 to 0.1. The response of this can be seenin

figure 9 and what this shows is a very unstable system.
Scepe

Step input

(Figure 8)
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‘4] Scope

File Tools View Simulation

Q- 0P ® |- A-E-FS-

Help

Ready

Sample based T=100.000

(Figure 9)

The third and final example of changing K can be seen below in figure 10. Figure 10 shows the value
of K has been changed to 0.3. Looking at the scope response it shows an even more stable response

compared to when the value was 0.2. This response can be shown in figure 11.

3.6

J_—|_>©—-

Step input

s—042

<53 |

OJ

Scope

(Figure 10)
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& Scope

Fle Tools View Smulstion Help ¥

G- 0 ® =-

Ready

Q-0 Fi@-

Sample based |Te

%! (Figure 11)

DC motor model analysis
Below for this task are all of the values needed to carry out this task.

L]
L]
L]
L]
L
-

.

Armature resistance = 7.8 Ohms

Armature inductance = 0.05H

Rotor inertia = 0.000214 Kg m2

Friction coefficient = 15.519 x 10-6 Nm/rad/s
Motor voltage constant = 0.0983 V/rad/s

Motor torque constant = 0.09 Nm/A

Maximum armature voltage =40V oxp/anation
Load torgue = 0.025 Nm needed for

_ A : . . where the
G(s) = Kt[La]/s"2+s(b/j+Ra/La)+Rab+KtKe/Laj equat/ogdﬁg{’fgﬁult to

read
Using the values above they will be put with their asso€iategdetesrs in the list below.

Ra=7.8 0hms Ke =0.0983

La =0.05H

1=0.000214

b =15.519x10"-6

Kt =0.09
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Now using mathematical equations the values needed will be calculated such as the gain.
Kt/Lal =0.09/0.05x0.000214 = 8411.215

b/J +Ra/La = (15.52x107-6/0.000214)+(7.8/0.05) = 156.07

Rab +KtKe/LaJ = (7.8x15.519x10"-6+0.09x0.0983/0.05x0.000214) = 838.14

Using formula but rearranged to find wn

Cf = Kwn"2/s72+23wn+wn

Whn = /838.135 = 28.96 rads/s

2zwn = 156.07

3= 156.07/2x28.96) = 2.7

The overall gain is = 8411.25/838.135 = 10

Using the quadratic equation the poles will be found and a argand diagram will be sketched to show
the poles.

A=1
B=156.073

C=838.14
S=-b+Vb? — 4ac /2a

$=-156.073+V156.0732 — 4 * 1 838,14 /2

=-5.6and -150.5

Below in figure 12a is the argand diagram.

poor image, spoils the presentation of the report

10
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The motor model is shown in figure 12b below.

Motor Torque

1 1
() 0055+ 7.8 ! > ’ @ *| 15519 — 65 + 0000214 IDI
Va Motor Spead
Armature Mator Load
External Load
(Figure 12b)

Before looking at the no load speed and the loaded speed of the motor should run at the speed with
be calculated mathematically first.

No load speed.

QONL(b) = Kt+Va/bRa+KtKe

QNL(b) = 0.09+40/(15.51x10-6)x(7.8+0.09x0.0983)

QNL(b) = 240.9 rads/s

Loaded speed

QL = Va-RaTl/Kt/Rab/Kt+Ke

OL = 40-7.8x0.025/0.09/7.8(15.52x10/-6)+0.0983/0.09=220 rads/s

Now that the mathematical values have been calculated the matlab values shall be simulated. Below
in figure 13 is the simulated response for both no load speed and also loaded speed.

Extracting values from figure 13a the no load speed is 240.9 rads/s and the loaded speed is 219.1
rads/s. In figure 13b is the no load torgue response also. In figure 13c shows the loaded torque
response. As seen there is a difference between figure 13b and 13c which is expected since the
disturbances has been added.

11
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File Tools View Simulation Help -
6- 40P @ |- Q- G- Fd- _
r T E T T T T T T T i 2rﬂ # ¥ Cursor Measurements ax
s - | | I~ » Seltings
§ | ¥ Measurements
\—+— ) Time _ Value
oo |- ] ! | 11 3789 2.40%9e+02
| 2;] 19353 | 2.191e+02
: AT 155615 AY  2.175e+01
150 - ]
I 17AT 64 252 mHz
g AY [ AT 1.398 {/s)
Tl
100 - *
[
I
I
50 - t 4
I
I
I
of -
[
} | | | | | ! 1
o H 4 [ 8 1 12 " 18 1 @
Ready Sampie based  T=20.000 (Figure 133)
[4] Motor torque
File Tools View Simulation Help
@-|COP®| - a- |0 FA-
T u T T T T T
1
0.25 —
02
015 -
01
0.05 —
opb—
1 | 1 1 | 1 |
0 2 4 [ 8 10 12 14
Ready (Figure 13b)
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File Tools View Simulation Help =
@- 2ere - a-|C-|F&-
E[ T T ¥ @'z ¥ Cursor Measurements ax
I + Settings
0.25 — 1 N v Measurements
1 Time Value
85 | 1] £.000 3.690e-03
‘I 21 25047 2 B4de-02
1 AT 200475  AY 247502
0.15 - I =
1 W 1/ AT 49 884 mHz
: : AY AT 1.235 (fks)
H
1 J | .
| I
1
05— ! |
0.05 l I
\ e
\
A f !
|
I | i
1] E] 10 15 20 2% 30
Ready Samgle based T=30.000
(Figure 13c)

Now that has been calculated the stall torque will now be worked out.

Tm = KtVa/Ra
Tm = 0.09x40/7.8

Tm=0.277

Now that this value has been calculated the mathematical model will also be simulated. This is
displayed below in figure 14. The matlab value for the stall torque is 0.286.

- 0P ®| -

a-[E- Fd-

cal

O

(8

rrevrw

How come?

(Figure 14)

13
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Types of motor speed controllers — P controller

For this task the motor model has been put into a subsystem, a P controller has been added with a
summing junction also before it and there is a limiter set in the circuit to limit the armature voltage.
This can be seen below in figure 15.

P(s) +. In1 Qut1 >
Speed Setpoint P Controll Limit to +/- 40V ™ | @
=100 radls M 1 Eprryyeer? Molor Speed
1
Pi(s) In1 Qutt
P Gontroller Limit to +/- 404/
Kp=01 2 Motor Model
2z
4’©—’ Fis) In1 Qutt
P Controller Limit to +/- 40V
Kp =04 3 Moter Model
3
(Figure 15)
The first P controller was tuned to its ideal value which can be seen below in figure 16.
Sublitle Subthe Em..  Emphasis  Intense B =

simulation  PID Controller

This black implements contineous- and
windup, svtemal raset, and signal tracl
Simulink Control Dasign).

Controller: |P
Time domain:

| @ continuous-time

1 Contioler Parsmeters

| Tuned Blasck

| e 02023 LEs ]

| i s D)
] n's |72

{ K nia [nfa

{

t

|
Performance and Rebustness

Tuned Bluck

Rizgime DALETE scnds DO0ETE secands
Setting bmne 00391 seconds D031 seconds
Overshoot ETE) [ETED
Peak 0518 (o916
G g ink 4B @ I radlfs 1ok 5 @ bl rodlfs
[Phaze margin 595 ceq @ 12 radis | B3 deg @ 172radls
Clesed-keop slability  [Suable Stable

]

om ooz 003 004
Time {secands)

4) PID gains applied to block and block response updated
Bl st

(Figure 16)

Controlier Parametees: P = 02502 |
gy

14
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Since the first value of P was tuned to its perfect ideal value the other two were changed to show
the difference in response. Below in figures 17 and 18 you can see the differences between the
tuned and changed values. The 3 different values were 0.1, 0.29023 and 0.4. Using figures 17 and 18
the differences will be discussed and then summarised. The tuned value has a rise time of 0.00678
seconds compared to the other two which take 0.0111 seconds and 0.00573. This shows that the
tuned controller is the second best on rise time however when looking at settling time the Kp value
of 0.1 has the best settling time at 0.0374 compared to the tuned controller which takes 0.0391. The
tuned controller also has the second best settling time at 25% compared to the 0.4 KP controller
which has 30%. However after looking at all of these results looking at the graphical results in figure
19 it clearly shows that motor model 1 is the best since it is the only one. From this the conclusion
can be made that the lower Kp is the less aggressive the response is and the greater Kp is then the
harsher the initial response is and also the bigger the overshoot is. different values of KP, increasing
KP leads to bigger overshoot but does get you closer to the 100 targe%th

e — Y ©

Controller Parameters st
Tuned Block Zj
P 0.28023 0.1 st
I n/a n/a at
D n/a n/z e
N n/a n/a orr
or
sh
ou
Performance and Robustness Id
Tuned Black be
Risetime 0.00678 seconds 0.0111 seconds Yo
Settling time 0.0321 secends 0.0374 seconds ur
Overshoot 259 % 129% m
Peak 0.916 0.541 ai
Gain margin Inf dB @ Inf rad/s Inf dB @ Inf rad/s n
Phase margin 59.9deq @ 172 rad/s  |Inf deg @ NaN rad/s po
Closed-loop stability  |Stable Stable int
he
=| fFigure 17)

15
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Controller Parameters
Tuned Block
p 0.29023 04
| n/a n/a
D nfa n/a
N n/a n/a
Performance and Robustness
Tuned Block
| |Rise time 0.00678 seconds 0.00573 seconds
Settling time 0.0391 seconds 0.0452 seconds
' |Overshoot 259 % 309 %
| |Peak 0.916 1.03
Gain margin Inf dB @ Inf rad/s Inf dB @ Inf rad/s
Phase margin 599 deg @ 172 rad/s  |49.3 deg @ 207 rad/s
Closed-loop stability  |Stable Stable
: “/(Figure 18)
& Motor Speed - [m] x
File Tocls Wiew Simulation Help ¥
- S0P @®|=-|a-|H-|FH-
T T T T 7 ¥ Trace Selection X
(\ Motor Model 3 V| El
100 =
| # ¥ Bilevel Measuremeants x|
» Settings
¥ Transitions
. High 7.876e+01
Low 5.148e-01
Amplitude [ B25e+01
+ Edges 1
80 |- 7 + Rise Time 5.689 ms
+ Slew Rate 11.004 (/ms)
- Edges 0
N » || =Fall Time
°r 1 E - Slew Rate
' » Overshoaots / Undershoots
» Cycles
60 |- 4
SO A
40 = -
:-\I}S 1I 102 1.04 106 1;5 |I| |I|2
Ready Somple based | T=20.000
(Figure 19)
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_.’ 1_’—@
Maotar Spasc

Kp value Response
0.29 Good response, only 25%
overshoot, quick rise time and
good settling time. w
0.1 Poor response, little overshoot | ,
due to poor response, quick a
settling time. t
0.4 Quickest rise time, larger a
overshoot and poor settling b
time. 0
u
t
t
h
Types of motor speed controllers — Pl controller
s
t
Following below in figure 20 is the updated version of the motor model with all PI controllers in
them. a
d
y
s
a t
Pi(s) _/_ In1 Outl a
Speed Setpoint Pl Controller Limit to +/- 40V
= 100 radls Kp = 0.1104 1 Mator Model t
¢ e
e
m
o
r
4D©—b Plis) lrnOun Vi
PI Controller Limit to +/- 40V
Kp2 =0.1104 2 Mator Model
2
4&@—> Plisg) ~Jf|| In1 Out1
Pl Conroller  Limitlo +/- 40V
Kp3 =0.1104 3 Melor Model
3
(Figure 20)

Shown below in figure 21 is the auto tuning of the first Pl controller.

17
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2ol Thie blocl

. il

4\ PID Tuner (Motorhtodel_Task3/P Controllerkp = 0.28023)

- Step Plot: Reference tracking

Step Plot: Reference tracking
12 T T
Tunad rasponse
= = = Block response
’,
N i
L B LS N A R R N Sy e N i Lottt o
08~ . T P w— ap—————— i i e, Ea
[ [y -
o I e
£ '
FO06[ 1
é ]
i
I
04t
1
'
'
o2r?
'
[
0 I L 1 L 1 I 1
o 0.02 0.0 008 0.08 o1 12 0.14 016 018
Time (seconds)

Caontroller Parametess: P = 0.1104, | = 9.204

I

T

TTTTTT

TTaT

(Figure 21)

Below in figure 22 displays the tuned PI controller and also the changed PI controller. As seen in
figure 22 the tuned controller has a better rise time but the settling time is worse and also the over

shoot is higher.
I ——

Controller Parameters
Tuned Block
P 0.11044 0.11044
I 9.2043 2
D n/a n/a
M nfa n/a
Performance and Robustness
Tuned Block
Rise time 0.0145 seconds 0.159 seconds
Settling time 0.0638 seconds 0,329 seconds
Overshoot 6,71 % 0 %
Peak 1.07 0.998
Gain margin Inf dB @ Inf rad/s Inf dB @ Inf rad/s
116 deg @ 56.8 rad/s

Phase margin

60 deg @ 97.5 rad/s

Closed-loop stability

Stable

Stable

(Figure 22)
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Shown below in figure 23 are the responses of the three different controllers. Looking at the graphs
motor model 1 is the best it does overshoot more and needs some settling time however it still
reaches its desired settling value before both of the other motor models. Motor model 2 is the worst
due to its very slow rise time. Motor model 3 is the close second due to the fact that it takes longer
to rise but settles a little after motor model 1.

12 14 1 1 : 22 + (Figure 23)

Summary table for overshoot and rise time is needed here
for different values of Ki for comparison

19
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Types of motor speed controllers — PID controller

Below in figure 24 is the motor model for the PID controller. For this model all of the KP and Ki

values are kept the same but the Kd values are all changed.

roe | —{7] ] ﬂ =
Speed Setpoint PiDComroller  Limitto +- 40V Mo S

= 100 redis 1 Mator Modal

&

PIDys)

L

Motor kodel
2

‘ PID Controller 2 Limit ta 47 40V
z

=] -~
f\_l

FID Contrgller 3 Limit bo 47 40V
] Motor Modsl
3

Below in figure 25 is the tuning of the first controller collecting the desired values.

(Figure 24)

4 hapect G Uptong | £ AOG 0L ¥ W . - - . juo -I's 5 T
i i. = ] !
PLANT CONTROLLER | DESIGN TUNING TOOLS RESULTS ﬁ
F Step Plot: Reference tracking
g
n
8 Step Plot: Reference tracking
12 T T :
Tuned response
= = = Block resporse
&
=
=
<
o 1 1 1 1
0 001 0.02 0.03 0.04 0.05 0.06 0.07

Time (seconds)

14 BN naing annlisd tohlnek and hinck resnonss andated

(Figure 25)

Crantrmiler Barametere: B = 174528 | = 1973 N = 0 0ON7437 M = 1 TATe=nd

20




Phillip Rowe PSDE 5009

Below in figure 27 shows the responses of the 3 different controllers. Looking at the responses of the
motor models you can see that as the values of Kd decrease the settling time and overshoot. This is
the case due to Kd was 0.0007 for motor modell and 0.007 for motor model 2 and 0.0001 for motor

model 3. This shows a decay in over shoot and also the settling time. The settling time for motor
mode 1 was 6.71% compared to motor model 3 which was 2.47%. Motor model 2 was the highest
with 20% settling time. Below in figure 26 is a screenshot of two of the motor models responses.

Kd value Rise time Settling time Overshoot
0.0007 0.0103 seconds 0.0456 seconds 6.71%
0.007 0.0103 seconds 0.0012 seconds 20%
0.0001 0.0103 seconds 0.0243 seconds 2.47%
X

Controller Parameters

Tuned Block

P 0.2453 0.2453

| 19.2282 19.2282

D 0.00074365 0.001

M 17670.6828 2000

Performance and Robustness

Tuned Block

Rise time 0.0103 seconds 0.0103 seconds

Settling time 0.0456 seconds 0.0243 seconds

Overshoot 6.71 % 247 %

Peak 1.07 1.02

Gain margin Inf dB @ Inf rad/s Inf dB @ Inf rad/s

Phase margin 64.5 deg @ 155 rad/s  [72.9 deg @ 161 rad/s

Closed-loop stability  [Stable Stable

(Figure 26)
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‘4 Motor Speed
File Tools View Simulation Help
8- 0P @ >-|Al-E- F&-
T T T T T

f'f\
{
)

\

ryry

(Figure 27)

Types of motor speed controllers — P, Pl and PID controller
In this task there are 3 different controllers the P, Pl and PID controller. They are all tuned in order to

give their best values and get their best response. Below in figure 28 is the tuning for the P

controller.

22
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|
|
~| E Compensator formula
Step Plot: Reference tracking
1 T T T T T
Tuned response | | conuraiter parameters
0.8 = = = Biock resporse |
Tuned Block
08 P 029003 0.29023
| na na
o7 {7 i nfa
N wa n's
§ 0B [ -1
2 o5} -
F Performance and Robusiness
2 04 -1 Tumed EBlock
Rise time OOGTE seconds 000675 seconds
03l | [setting time. 00391 seconds 00391 seconds
Overshoot ELEY 33%
0zl | |Peak 0516 0818
i Inf 4B @ Inf rad/s Inf 48 & Inf red’s
o1 - $99deg @ 1T redfs  399deg B 172 redfs
5 Closed-loop stalility | Stable Stable
) L L L L I L
o am ooz 0.03 0.04 nos 0.06 oo7
Time (saconds)
9 PID gains applied to block and block response updated Contraller Parameters P = 03502
(Figure 28)

Following below in figure 29 is the tuned Pl controller.

Step Plot: Reference tracking

12 T T T T T T T T
Tuned response
= = =Block raspanse Controller Pararneters
1} Tuned Block
B 011042 011044
| 0.2042 0.2042
(1] nfa nfa
o8 N |nfa nfa
E
= ol 4
2‘ Pesformance and Robustness
Tuned Block
o4F = Rise time 0.0145 seconds 0.0145 seconds
Sextling time (00633 secends (D.0E33 seconds
Qvershoot 6T % 7%
Paak 107 1.07
02 7 [Gein mergin Inf dB @ Inf rad/s Inf dB & Inf rad/s
Phase margin (B0 deg @ §7.5rad's 60 deg @ 97 5rad/s
Closed-loop stability  Stable Stable
a I I s | | I I s
o 0.m 0.02 0.03 0.04 0.05 0.08 0.07 0.08 0.0y L Cancel Help | | Apply
Time (seconds) |.
(Figure 29)

Below in figure 30 is the final tuned controller which is the tuned PID controller.
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Step Plot: Reference tracking .
T
o Tuned response | | I —

= = = Black response Controller Parameters
Tuned Block
i 02453 0.2453
[ 19.2282 192282
o 0.00074365 0.00074365
08 N 176706622 176706828
5
=
= o6
E Performance and Rebustness
Tuned Block
0.4 Rise time 0.0103 seconds [0.0103 seconds
Settling time 0.0456 secands 10456 seconds
Overthaot HES RIS
Peak o7 |1.07
021 Gain margin IInf dB @ Inf rad/s |Inf 4B @ Infrad/s
Ehase margin 645 deg @155 rad/s 645 deg @ 155 rads
Closed-loop stability  Stable |Stable
0 1 Il 1 1
0 0.01 0.02 0.03 0.04 0.05 0.08 0.07
Time (seconds)
(Figure 30)

In figure 31 is the final motor model with all of the three different motor models in it. This motor
model will now be simulated and each of the models will be individually evaluated giving reasons
why some are better than others and any discrepancies explained.

o
Speed Setpoint P Controlier Limit m‘u- 40V :ﬂj MJE’W Sracd

= 100 radls. Mator Model
1

Ind Outt

P Controlier Limit o +i- 40W
2

Motor Model
2

PID Gontroller 3 Limitto +- 40V L
3 Motor Model

B 1 Qutt

(Figure 31)
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Below in figure 32 is the 3 model response on the oscilloscope. Motor model 1 is the blue line which
is the P controller. Motor model 2 is the red line which is the PI controller and finally motor model 3
is the green line and it is the PID controller. Firstly looking at the motor model one the response is

Qu me ady, state error?
very weak as it does not even get up to the desired running value it has a mag/swe gersﬁwot Also
with motor model 1 the settling time is very long as it oscillates much larger amounts compared to
the other two controllers. This will be down to the fact that there is no Ki in the controller. Moving
onto motor model 2 this is the Pl controller. Already comparing it to motor model 1 it actually does
reach the desired target but does have some overshoot. The settling time is a little bit better than
motor model 1 however not as good as motor model 3. This is due to the fact that Kd reduces the
settling time. Looking at motor model 3 this is the best motor model. It does have the largest
overshoot however its settling time after the initial overshoot is better than both of the other
settling times when looking at the graph. However sometimes this is not always the case. In some
PID loops they only use Pl due to the introduction to the differential part can cause the system to be
less affective, however in this case the PID controller is the best controller.
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(Figure 32)
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Conclusions and recommendations

To conclude from this assignment a massive gain in understanding about first order systems has
been gained. The method about how to solve mathematical problems to do with laplace equations
has been understood and gained. Also a greater understanding has been gained about how to
replicate a DC motor on matlab and find out real life predictions without having to do the practical
and physical side of the work. The DC motor section was very good for self-development as with the
use of oscilloscopes you can see the various characteristics of the motor such as the no load speed
and torque. Also from the mathematical calculations things like rotor inertia and friction coefficient
are known which can help in real life situations. A full understanding of the various different types
of PID controllers has been collected due to the investigation into the 3 different aspects of PID
control and what affects they have on a motor model. From this assignment the conclusion can be
come to that a PID controller is the best form of controller for this particular assignment however it
can be said that this is not true in every case as sometimes the differential can cause errors in the
PID loop control and affects the performance of the controller.

Recommendations for this assignment would to possibly compare more data against each other for
the PID controllers so from all of that data a more solid conclusion can be made. The more data that
can be collected would also result in more comparisons being made which can also improve the
accuracy of the data collected which will eliminate any discrepancies in results.
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GRADEMARK REPORT

FINAL GRADE

GENERAL COMMENTS

Instructor

56/100

PAGE 1

PAGE 2

PAGE 3

PAGE 4
Text Comment. equations are difficult to read, should have used the equation editor
Text Comment. you could have drawn the argand diagram here
Text Comment. explanation needed here

PAGE 5
Text Comment. explanation needed here, new block diagram should be drawn
Text Comment. uncessary to do this, you should have just placed a cursor on the above
plot at zero

PAGE 6

PAGE 7
Text Comment. you could have calculated the overall gain and time constant for
comparison

PAGE 8

PAGE 9

Text Comment.

Text Comment.

PAGE 10

explanation needed for where the equation comes from

equation is difficult to read



Text Comment. poorimage, spoils the presentation of the report

PAGE 11

PAGE 12

PAGE 13

Text Comment. How come?

PAGE 14

PAGE 15

Text Comment. The steady state error should be your main point here

PAGE 16

PAGE 17

Text Comment. what about the steady state error?

PAGE 18

PAGE 19

Text Comment. Summary table for overshoot and rise time is needed here for different
values of Kifor comparison

PAGE 20

PAGE 21

PAGE 22

PAGE 23

PAGE 24

PAGE 25

Text Comment. do you mean steady state error?

PAGE 26
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56

RESEARCH-INFORMED LITERATURE

(

y“ n/a

KNOWLEDGE AND UNDERSTANDING

(

y‘ Section 1: Explanation of first order system —

Briefly given but no argand diagram plotted and
rlocus not needed the second time. (5/10) Section
2: Explanation of DC motor model — Some given,
equations are difficult to follow, should have used
equation editor. Good predicted values calculated.
(6/10) Section 3: Explanation of types of speed
controllers — Generally, very good. (6/10)

ANALYSIS

17

(

y“ Section 1: Testing of first order system — Good.

However, you could have measured overall gain and
time constants for each case. (5/10) Section 2:
Testing of DC motor model — Very good evidence
given, test results match theory. (6/10) Section 3:
Testing of speed controllers — Good graphical
evidence presented but not all results are
summarized in a table for comparison. (10/20)
Section 4: Conclusions and recommendations —
Some conclusions offered but recommendation is a
bit vague. (5/10)
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PRACTICAL APPLICATION AND DEP.

(

y‘ Sections 1, 2 and 3: Use of Simulink and 7
presentation quality of results - Good use of the
software, good presentation quality. (7/10)

SKILLS FOR PROFESSIONAL PRAC.

(

y“ All sections — Well structured but presentation could 6
be improved by use of equation editor. Figures
should be listed. (6/10)
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