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Introduction to Artificial Neural Network (ANN) j\s the learning rate, .a positive const.ant less than unity. 7 )
« The perceptron learning rule was first proposed by Rosenblatt in
1960. Using this rule, we can derive the perceptron training
algorithm for classification tasks

DO 999999999999

« Data Collection
« Training
« Validation
« Testing
« What happen during training?
— This is the learning process. Leaming from input data by adjusting the weights so that
learning error obtained is minimum (near to zero)
— What we have learnt in this lecture will be used during this period, i.e., initialization, input
training data, activation function for each neuron in hidden and output layers, weight
= training, iterate until convergence o
N — Terms used in training an MLP
(a) AND (X, A X7) (b) OR (x]wx3) (¢) Exclusive-OR~ B g
(x1 8 x7)

A perceptron can learn the operations AND and OR, but not Exclusive-OR.
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Artificial Neural Networks iEE &
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Embedded Systems

Introduction to Embedded Microprocessor
System

Introduction to Embedded Microprocessor
System

Reference:
édlniro,ducllon to Embedded Systems - shibu k v, Mc Graw Hill

References:
1 In'IOdUCNOn to Embedded Systems - shibu k v, Mc Graw Hil

2 Embedded Mlcropmcessorsysterm Real World, Stuart R. Ball,
Butterworth-Heinemann, 2000

Other references
b Debug ing Embedded Microprocessor Systems: Stuart Ball,
bffenvcrin Haiemann, me&m seazre e

eu e Interfacing,
Jonathan valvarno, Brooks/Cole PUbishi
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Embedded Systems i & &
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Swarm robotics
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Introduction to Swarm Robotics — #1

Wan Amir Fuad Wajdi Othman
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Dijkstra’s Shortest Search Applications

Path Algorithm ] — 1. The vehicle routing problem

is a combinatorial optimization and integer

Find the shortest path (in time) from Far
to Albuquerque

1
2)
3)
nodes.
4)  Recreate the shortest path.

Solution = {Farmington, Gallup, Grants, Albuquerque}

Swarm robotics iEE
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Aerial robotics

Speaker Content
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8 UM :
Quadrotor Dynamic Model = Current Trend of Research

0P xPYPZP Newton-Euler Equations . .
408 = pb, + qb, + b, Autonomous Navigation & Obstacle Avoidance
* Solutions: Using Onboard Systems

s + binocular Vision (stereo system) — transforms disparities into
n/ maj

£
S 5 Recall Newton's Second Law:
wd g L ond

= &° My =ma

In 0¥ XWYWZW:

0 0
mi=| 0 |+Rj 0
-mg (F+ o+ 7+ R

Aerial robotics IRE I

SRRE usm IFENRE—X, BEARIINBTEXRTHRANSE 5o, CITRE, EXEREE. BNhEK
II3INT P aiSEE, FizA=E/UINERA AT NFE EMER T ShRANB TS, REHbitg
THEXEHER, AT ARNERWVTHERA WT/RE, @ 2D MR VT T ANASEHER, KT
BT =HPTANRKITAMSH. BEMHRE T URTANEIRIPME. Gps ERFETANLAVSHNA,
BEARROEIEIEE, BB, TANBIMERS, SI=0NAEEE. MEMAERT RS, LUIRIEHT S
RIBUEARESS, NAINBRARTENRRALAIBRINER. B Sk E T SAFERAIEEN. Bal
BNRRAHIBEEEN, IMERAESE., SKEIXMREBINER T, 7 10 RINFIHTHE 7 AETHAIFIR,
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Reinforcement Learning

Markov Decision Processes (MDPs)
Introduction to Robotics . R
Reinforcement Learning

e, 2
Tt41
Environment

Dr. ZHOU Ye . ' Defined by
Senior Lecturer/Assistant Professor « s € Sisaset of states PFiSxAxSe [0,1]
School of Aerospace Engineering, Universiti Sains Malaysia

Email: zhouye e. @gmail.com * a € Aisaset of action

profile/Ye Zhou27 & 5 * One-step dynamics of the environment

&user=8U_|4X0AAAAI
Transition model / Transition probabilities

Reinforcement Learning in Robotics

* Examples
* Large spaces / Continuous spaces

fer * Supervised learning
’ lk\l < o * Function approximators
|

A wheeled mobile robot * Neural Networks

Reinforcement Learning iR vt

EXFREEHIRETNINA T BUFIBIEXAIR(Reinforcement Learning), 1LHZmEEX. E5—XKANRET,
EHIEEENB TRUFINESLSHITE, LUK Markov REITEE, BHISEIENSEANAEIARZKRBFAIE
BBIF, ERNFERRI3RILE SRR agent, environment ZHMYPINTE, BP Policy, Reward function,
Value function #1 Model, IRBXREHFINEMTTIE, R SRISRZINHEEHHE XS R%GEE(Monte
Carlo Methods)BY, EZIZEIEARN. FRAVIMIFEHSRN. MLIRRAS SHFSIEREE,
EEZRRRRES, FEREENE 7TRAFIAENBAPNNA, #RRE, DIGEHF IR —EHiE. 8
EEFSE—RHERESHNE, ERNREEHESHNE—LEARNEEANDS, 88T7TESETERINERNEFRS
%, (BREHIRREEERTIEENGIFEEIRNERSE%D, HERESEEmEHE.

EXIERRNF I, FANEIR TRECFINEXIR, BB EEN, HiRNRNRES IR T HXY
X TRRAIERR, ENESIEFEARNRFSEERCARM, ASENFAMRERS, RERSXM™EA
ERSE, FIMAEHSANERERFESREMUAIEIERA RN, RE8CHFARENFIKE,
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