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Fig. 1. Structure of a typical de MG.
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K Means Clustering, Hierarchical Clustering,
Density Based Clustering

K-means Clustering
°
° e o -
e .' g
LI L - ®
° * it
op %o ®
oty .
~ a4 g o
@ e,
S -~ -
H O~
& .
2 - - >
e® . 7
L] :‘ .. ®
%1 o® :}
L o e
% © - ™
°
— - Y -
0 2 a 6 8

o5l dasme jo dolal slacsls gonaigs .0 JSo

aw b Bolas ool bl 5l gl acgasma  Jlie ol o
Ohmwgm o2 au L le ools . cewlond adgi [iome algs
Bl,oul g e Sile L plos 2 cools Ll ac goore as
Sl X Heme o] 0 aS asl oot pwwy 00ld LS o
L Kmeans goua_diss Jow S ¢ puw - Sl
ools yo39—s] K means scikit learn oS ;1 solax !
mhaliseslo blaiass, 5 ool Joaw. Cowlonds
oS e Ly oSy sl o Lydl canlt ol
Ol aS onlass § L oV | La ales olosy. oS
ol yo cewl Lo ool jo 28l gla aligs slass
0D atin S5 0 )8 jon po Oy doy digS 31 5
oab oals plaslalbes wlwl ol osls bLas 9ol
J.A_A.L:_wyod_uww_uél_asw);)‘o&w”_:
o=l 00, 5 85 g aig>

caloas olwlis K means goiy a by Joo
oals blai g aiigz 351 0 oams o)lid 0 8 sla,0u,0
F2 Glmeaiosls plaidlalss cans L X,
el 00ls alags

|k

Linear Regression

Target Variable
Q

—3 —2 -1 o 1 2 3
Input Feature

scikit as ygu )5, (oIS loolainl b o g )5, F S0
o9l lase jo ool bigellearn
Slacgome aS Cwl (699,9 Shg o LiiX jaoxe
Y )52 9 e diS o ddgi Bolai jg bay slacl 5l
2=l S 2y aS Gl Bae s saimo il
b e adlal i ghloie L 60g,9 Sihg ! Ao
s ol gog,900ls bl eaas Lias o bLa
S5 e 00 diBgol  as adal ) saies LS 1o,
uH;)JubydM‘duwgédﬁ)j
09y (gm0 00 (ymaaS as
SSos by ) s e S pe S, Jos
Bad e polie o Hedome BB g4 om0 dS

Sl 1y =8lg Bue e ,oolde g oud Soo i
il oo JBlas ay (604,5 oolo LL&

Yeylbi ygdo B0l

&
69509, U 9o dle (6 50k 03 S
ool 4l 1L (6,50l vt 631 S5 o] o as el
cpl (mleal) mp (99 a2 (99 (5999
ools 39l ey a o el L olg5ds s
=l ol Laoolo oS o o 5] 090 o
S gl lyeols sla S5 L asS Jodog g a0
7=l bl 1 (69,55 5k e ¢ eBlo (6,500 g5
PNTRPL Y| | -1 b P PO RS KPR W SU R A
] adaz 5l o 09 &) Llas g0 (6 ,50L slo

Clustering, Dimensionality Reduction, Anomaly |

Detection
Gdlg> (

S =50b ,o o L jgan (6,50l e g8 (gun Alies
i 00ls bLas (gaeg,5 )l Bamas el ik
aloll L cals wlol ool

\V- Unsupervised Learning
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vi- A grid-world game
vo- Q-Learning
vs- Policy
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v1- Environment
vv- Actions
vr- Reward

A- Semi-Supervised Learning
va- Reinforcement Learning
v-- Agent
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clear all \\

close all

clc

SRk Aok kodok

Kp = 0.5; % proportional gain

Ki = 0.3; % integral gain

Kd = 0.3: % derivative gain

s = tf("s"); % define a continuous time transfer function
C =Kp + Ki/s + Kd*s % transfer function of PID controller
Kp = 0.5; % proporticnal gain

Ki = 0.3; % integral gain

Kd = 0.3; % derivative gain

C = pid(Rp,Ki,Rd) % PID controller with PID function

tL(c) % convert pid object to transfer function
M=1.1; % kg

G = 1: % N?'s/m

K =0.1; % N/m

F=0.2; N

s =tf('s")s

-

Po = 1/(M¥s5"2 + G*s5 + K); % mass-spring-damper transfer function
figure(1l);

step (Po) % plot the step response of the system

Kp = 50; % proportiocnal gain

Ve = pid(Kp) % pid object with your value of proportional gain
Vo = feedback(Vc*Po,1) % provide feedback using the pid controller
t = 0:0.01:10: % define a time vector

figure(2);

step(Vo,t): % step response

Ep = % proportional gain

Ki = % integral gain

Ve = pid(Rp,Ki) %2 pid object with Kp and Ki

Vo = fesdback(Vc*Po,1) % provide feedback using the pid controller
t = 0:0.01:100; % define a time vector

figure (4);

step (Vo,t): % step response

Kp = 20; % proportional gain

Ki = 70; % integral gain

Rd = 80; % derivative gain

Vc = pid(Kp,Ri,Kd) % pid object with Kp and Kd

Vo = feedback(Vc*Po,1) % provide feedback using the pid controller
t = 0:0.01:10: % define a time vector

figure(5),;

step(Vo,t) s % step response

bwpid = 20: % bandwidth, rad/s

pmpid = 90; % phase margin, deg

opts = pidtuneoOptions('CrossoverFrequency'.bwpid, 'PhaseMargin', pmpid);
[Vc, info] = pidtune(Po, 'pid', opts)

= feedback(Vc*Po,1) % provide feedback using the pid controller
t = 0:0.01:10; % define a time vector
figure (6);
step(Vo, t) s % step response

)

TR €

K. Ogata, Modern Control Engineering, 5th

Edltlon, Pearson, Upper Saddle River, 2010.

[2] A. K. Dirisam “The Differentiator Amplifier”,
June. 2017 ,07. [Online]. Available: https://www.
electronics-tutorials.ws/opamp/opamp_7.html.
[Accessed May. 2023 ,01]

[3] A. K. Dirisam “The Integrator Amplifier”, June.
2017 ,07. [Online]. Available: https://www.
electronics-tutorials.ws/opamp/opamp_7.html.
[Accessed May. 2023 ,01]
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[1]  W.Burger and A. G. Corbet,

“Stabilizers for Smaller Ships,” in

Ship Stabilizers, 1966. doi: 10.1016/b-08-0-978
6-7.50018-011504.

[2] J. Pollefliet, “Electrical Positioning Systems,”
in Power Electronics, 2018. doi: 10.1016/b-0-978
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[3]  Y.Yin, Electro hydraulic control theory and
its applications under extreme environment. 2019.
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Some people we've helped

Qfthe hundreds of people we've advised, 5% would recommend us ta a
friend and 76% said they changed their career plans 1o something higher
impact.

66 s o direct result of advising. | *sund 44 The advising toam iz inc redibly well- 6 A huge thark you for oftering this

arole as Assistant Director of the Center researched and cannected in Al safery. zervice! University career counse ors

for Human-Compatible Al at UC Berkeley,
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Rosie Campbell
Technical Program Manager
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Their advice is far mare insightiul,
perscnalized. and imzact focased than
mostof whal | got rom Goagle, self-
reflection. or the peers or mentars |
woulld wpically go o, 7

Ethan Perez

Natural Language Processing PhD
student

tend @ focus on finding job listings,
nctworking, and tweaking & resume
but he 5ig issues | was able (o explare
with 20,000 Hours were farmare
imporant lo me in thinking about my
career over the next 30 years. 77
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v-https://www.raspberrypi.com/
documentation/microcontrollers/rp2040.html
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#define LED_BUILTIN 25
void setup()

{
pinMode(LED_BUILTIN, OUTPUT);

}

void loop() {
digitalWrite(LED_BUILTIN, HIGH);
delay(1000);
digitalWrite(LED_BUILTIN, LOW);
delay(1000);

052l 9,5 )0 (o el 1) U5 dige

import time
from machine import Pin
led=Pin(13,Pin.OUT)

while True:
led.Toggle()
time.sleep(0.5)
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