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Artificial Intelligence (AI) 2

ÅInteraction with the environment

ÅKnowledge representation

ÅPerception

ÅLearning

ÅComputer vision

ÅSpeech recognition

ÅProblem solving and many more.

ÅMain ingredients

ÅComputer science

ÅStatistics

ÅMathematics

ÅAI is a superset of all the studies where machines mimic cognitive

ñhumanòcapabilities. For example:



Artificial Intelligence (AI)

ÅMain use cases in our everyday life:

ÅFace/voice recognition

ÅAutonomous driving

ÅStock market trading strategy

ÅDisease symptom detection

ÅPredictive maintenance

ÅHandwriting recognition

ÅContent distribution on social media

ÅFraudulent credit card transaction

ÅTranslation engines 

ÅShopping suggestions
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Any technique that enables computer to mimic

human behavior

Subset of AI. Algorithms and methodologies that

improve over-time through learning from data

Subset of ML. Learning algorithms that derive

meaning out of data, by using a hierarchy of

multiple layers that mimic the neural networks of

the human brain

Some definitions 4



Why Deep Learning is so Important 5

ÅConvolutional Deep Neural Networks outperform alternative methods on a number of tasks:

Problem Dataset
Best Accuracy

w/o CNN

Best Accuracy

with CNN
Diff

Object classification ILSVRC 73.8% 95.1% +21.3%

Scene classification SUN 37.5% 56% +18.5%

Object detection VOC 2007 34.3% 60.9% +26.6%

Fine-grained class 200Birds 61.8% 75.7% +13.9%

Attribute detection H3D 69.1% 74.6% +5.5%

Face recognition LFW 96.3% 99.77% +3.47%

Instance retrieval UKB 89.3%
(CDVS: 85.7%)

96.3% +7.0%



AI Cloud Computing 6

IoTdevice CloudGateway

Raw data from 

sensors are uploaded

AI engine running in the 

Cloud

Large amount 

of data and 

high datarate

Large power 

consumption and 

large amount of 

data  sent

Heavy and 

expensive 

computation



AI Edge Computing (Embedded) 7

IoTdevice CloudGateway

Size of data sent 

dramatically reduced

Result of AI 

algorithm

Low power consumption 

and small amount of data

Medium 

computation

Small amount of 

data and low 

datarate



AI Edge Computing (Embedded) 8

IoTdevice CloudGateway

Size of data sent 

dramatically reduced

Result of AI 

algorithm

Low power consumption 

and small amount of data

Medium 

computation

Small amount of 

data and low 

datarate



Distributed AI 9

High Bandwidth 

High centralized computing power

Potentially high latency

Reduced bandwidth 

Lower centralized computing power

Real-time response

Preserved Privacy





The Key Steps Behind Neural Networks 11

Neural Network (NN) Model Creation Operating Mode



ST Toolbox for Neural Networks 12


