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Al product system

software
engineering
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Processing preprocessing
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team
management

integrated circuit

resource
management

decision support

image

system integration

execution or output

communication
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Sensor

Good Application: Biosensor Bad Application: Camera-sensor

pressure sensor, humidity sensor, temperature sensor, PH sensor, flow sensor, liquid level sensor, ultrasonic sensor,
immersion sensor, illumination sensor, acceleration sensor, displacement sensor, weighing sensor, distance sensor,...



Foundation 2

Integrated circuit

General chip

Semi-custom chip

Fully customized chip

GPU, CPU, TPU

FPGA(Field Programmable Gate Array)

ASIC(Application Specific Integrated Circuits)



Foundation 3

Data platform

o T T | = B ATAGOV DATA TOPICS - RESOURCES STRATEGY DEVELOPERS CONTACT
[

O Repository
Machine Learning Rep05|tory View ALL Data Sets
Center fol ine Learning_and Intelligent $ 1S

The home of the U.S. Government’s open data

Welcome to the UC Irvine Machine Learning Repository! Here you will find data, tools, and resources to cor t research, develop web and mobile

We currently maintain 497 data sets as a service to the machine learing community. You may view all data sets through our searchable interface. For a general averview of the Repository, please visit our About page. For information about citing data appl ICatIOﬂs, deblgﬂ data VIbLla|IZat|OﬂS. and M
sets in publications, please read our citation policy. If you wish to donate a data set, please consult our donation pcl\cy For any other questions, feel free to contact the Repository librarians.

For information regarding the Coronaviru VID-19, please visit Coronavirus.gov.

Supported By:

Latest News: Newest Data Sets:

Most Popular Data Sets (hits since 2007):

09-24-2018: Welcome to the new Repository admins Dheeru Dua and Efi Karra
Taniskidoul 02-24-2020: Bar Crawl- Detecting Heavy Drinking 3304251:

04-04-2013: Welcome to the new Repository admins Kevin Bache and Moshe
Lichmanl!

03-01-2010; Note from donor regarding Netflx data 02-18-2020: Bias conection of umerical prdiction model empo(aluie. | 4g1749:
10-16-2009: Two new data sets have been added

09-14-2009: Several data sets have been added

03-24-2008: New data sets have been added! 12-24-2019: A study_of Asian Religious and Biblical Texts 1402544
06-25-2007: Two new data sets have been added: UJI Pen Characters, MAGIC

Gamma Telescope
12-05-2019: Real-time Election Results: Portugal 2019

e GET STARTED

SEARCH OVER 211,276 DATASETS
v

Adult

Wine Credit Card Complaints Q

1243035: Breast Cancer Wisconsin (Diagnostic)
Featured Data Set: URL Reputation BROWSE TOPICS
11-27-2019: SAR fish bioconcentration factor (BCF) 1214843: Heart Disease
:ﬂv.,m. VOIS NS Blscklsts Task:
k [¢ Classification
L B updaie model N ) -
1 i 1 Data Type: 10-16-2019: Kitsune Network Attack Dataset 1208447: Wine Quality N (e — = -
. L Multivariate, I ;’ ] \ ]
: ime- I Y —
Time-Series N ‘! () J '
— E — LF ] — # Attributes: ) Y’ — = ——
URL Features 3231961 10-11-2019: QSAR B 1 classes dataset 1186643 Bank Marketing
e vt ReaTime Classities
Feeds Feature Collector 5] # Instances:

http://archive.ics.uci.edu/ml/index.php https://www.data.gov/



http://archive.ics.uci.edu/ml/index.php
https://www.data.gov/

Computing platforms

Cloud Computing Supercomputing

(also, HPC, High Performance Computing)




Data

Data quality
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Relevancy Reliability

Recency



Processing
Machine Learning

Machine learning (ML) is the study of computer algorithms that improve automatically
through experience. It is seen as a subset of artificial intelligence. Machine learning
algorithms build a mathematical model based on sample data, known as "training data",
in order to make predictions or decisions without being explicitly programmed to do so.
Machine learning algorithms are used in a wide variety of applications, such as email
filtering and computer vision, where it is difficult or infeasible to develop conventional
algorithms to perform the needed tasks.

--Wikipedia

CLASSIFICATION
SUPERVISED
LEARNING

Develop predictive
model based on both s 2

input and output data
REGRESSION
MACHINE LEARNING L )
UNSUPERVISED s 2
LEARNING
Group and interpret CLUSTERING
data based only L )

on input data




Training set

Unsupervised
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New data

Machine Learning

Machine learning
algorithm

Grouping of objects

Feature extraction

}“L# .

Annotated data




Principle of ML

Step 1: Training
Know: Input and Output, Unknown: Parameters

Step 2: Prediction

Know: Input and Parameters, Unknown: Output

parameters

- C 0 2 =—

hyper-parameter
n Iayers‘/

Prediction error

A

Training data

OVERFITTING

error

Model complexity

UNDERFITTING




ML algorithms a product manager must know 1

HAAER AT A
WEZS)E

(1) AR (Artificial Neural Network) 2:

RF{ERE (Backpropagation)

ZERHEE (Multilayer Perceptron)
SIRHEMLEE (Convolutional Neural Network)
BH&Ymigse (Autoencoder)

IMIRZZEH] (Boltzmann Machine)

Hopfield f%& (Hopfield Network)
REERFMZ (Radial Basis Function Network, RBFN)
SPRI/RZZEH (Restricted Boltzmann Machine)
@3 MLE (Recurrent Neural Network, RNN)
H4B4RMET (Selforganizing Map, SOM)
RlgERmMLE (Spiking Neural Network)

(2) IR (Bayesian) 3:

*rE=NMHHER (Naive Bayes)

tERIZE (Bayesian Network, BN)
=HETIAMER (Gaussian Naive Bayes)
ZINANRIUMER (Multinomial Naive Bayes)

Sg—kEEIT E (Averaged One-Dependence Estimators, AODE)

MHEMES A/ (Bayesian Belief Network, BBN)
y

(3) RER (Decision Tree) 2£:

o2EHEYJ3R (Classification and Regression Tree, CART)
FENFR#R (Random Forest)

C4.58i% (C4.5 Algorithm)

C5.0 &j% (C5.0 Algorithm)

1EfDichotomiser 3 (lterative Dichotomiser 3, ID3)

<A BxREEN (Chi-squared

Automatic Interaction Detection, CHAID)

REFiR (Decision Stump)

ID3&% (ID3 Algorithm)

SLIQ (Supervised Learning in Quest)

(4) Z&E5o 288 (Linear Classifier) 2%:

Fisher B £HI5! (Fisher’ s Linear Discriminant)
Z1%MEY)3 (Linear Regression)

rEMNtERS 22 (Naive Bayes Classifier)

0 (Perception)

F15MEH (Support Vector Machine)

2183 (Logistic Regression)

ZIuZiEEI3 (Multinomial Logistic Regression)



ML algorithms a product manager must know 2

FolsER =S 3 (4)
(1) AT #E/ZE (Artificial Neural Network) 2&:

m ARSI EE (Generative Adversarial Networks, GAN)

m BIRPERLEE (Feedforward Neural Network)

m FEZFSH) (Logic Learning Machine)

n BALAMET (Self-organizing Map)
(2) KEXRIMI=>) (Association Rule Learning) z&:

m 588 i% (Apriori Algorithm)

m Eclat®}% (Eclat Algorithm) (5)

m FP-Growth&ix

(3) 928 (Hierarchical Clustering) :
g
m EREHIERZE (Single-linkage Clustering)
n BEEE8E (Conceptual Clustering)

E

ot (Cluster analysis)
BIRCH Hik
DBSCAN &%
HREBE At (Expectation-maximization, EM)
TERAERZE (Fuzzy Clustering)
K-means&ix
K-mediansEgss

IEZEREIE (Mean-shift)
OPTICS&E X

W
IIIIIIIIK‘X'

FEEN (Anomaly detection) 2§
n K&gzifidB (K-nearest Neighbor, KNN) = 3
m BEEEREFEE (Local Outlier Factor, LOF)



Deep Learning, a product manager must know

Machine Learning

&y 737 -l

Input Feature extraction Classification Output

Deep Learning

@
& — —
@,

Input Feature extraction + Classification Output




Elements for algorithm selection

Step 1: What is your question?

Step 2: Three elements:




ML development platforms a product manager must know

Caffe O PyTorch

TensorFlow



Usage of machine learning

With the rise in big data,
machine learning has become a key technique for solving problems in areas, such as:

Computational finance Image processing Computational biology
credit scoring and and computer vision tumor detection, drug
algorithmic trading discovery, and DNA

face recognition, motion :
sequencing

+ + detection, and object
_NJ +I - detection

Energy production Manufacturing Natural language processing
price and load Automotive, aerospace, voice recognition applications,

forecasting and predictive and public opinion mining

%_% maintenance
; o v ‘




Integration and management 1

From single-scenario to multi-scenario

single-scenario single-scenario multi-scenario multi-scenario

project product service platform

Component Sub-system System Systems



Integration and management 2

‘ ‘ Question:

What is your opinion
about face recognition?

ethics

security privacy and
morality
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