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INTERNET OF THINGS s L&) cui i) Lia ¢ ¢4

Internet of Internet of Internet Internet
Content Services of People of Things

Network The internet Mobile - Mobiles + Internet of
mternet people + PCs Things
— | oot G ™
- % TEYT «-‘1 T IEa

HZH WWW WEB 2.0 g M2M

WEB
Source : researcher utilizing Petrynski, B. (2016, October 14). Emerging Technology: Internet of Things. Retrieved November 11, 2017, from https://www.slideshare.net/
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Deep Learning

—~—

Machine Learning

Predictive Analytics e

Translation
Classification & Clusteringl

Natural Language

o Information Extraction ~

Processing (NLP)

Speech to Text ifici
P Speech Artlfloal
Text to Speech Intelligence
- Expert Systems S (Al)
Planning, Scheduling & ‘
Optimization
3
® Robotics
Image Recognition
NG Vision
® Machine Vision -
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Al MAKES IOT AND BIG DATA USEFUL

* Relationship between Al and IoT much like the relationship between
the human brain and body.

» Our bodies collect sensory input such as sight, sound, and touch. Our
brains take that data and makes sense of it, turning light into
recognizable objects and turning sounds into understandable speech.
Our brains then make decisions, sending signals back out to the body to

loT makes better Al command movements like picking up an object or speaking.

Al makes loT useful All of the connected sensors that make up the Internet of Things are
Powered like our bodies, they provide the raw data of what’s going on in the

Id.
Big Data o

 Atrtificial intelligence is like our brain, making sense of that data and

e L s deciding what actions to perform. And the connected devices of 10T
Within a cloud are again like our bodies, carrying out physical actions or

computing environment _ communicating to others.
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SMART HEALTH

* Assistance for elderly or disabled people
living independent.

Fall Detection

*Control of conditions inside freezers storing
vaccines, medicines and organic elements.

*Vital signs monitoring in high performance centers
and fields.

*Monitoring of conditions of patients inside
hospitals and in old people's home.

Ultraviolet *Measurement of UV sun rays to warn people not
Radiation to be exposed in certain hours

26

- i

Remote patient
health data monitoring,
abnormality alerting

=

Device-to-analytics
data stream automation

L B
o

Remote equipment
configuration

K,

Caregiver's equipment
administration
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MONITORING THE MOVEMENTS OF PEOPLE DURING THE EBOLA
OUTBREAK
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School Bus with GPS Device
& RFID Reader

IOT AND EDUCATION

Global networking among students and
educators

Enhancement of textbooks

Easier data collection and analysis
Increase student engagement

Provide a safer learning environment
Interactive Learning

Higher collaboration in group projects
Education at anytime and anyplace
Greater safety in campuses

More efticient school management



SMART CITIES

* Monitoring of vehicles and pedestrian levels to

Traffic Congestlon optimize driving and walking routes.

*Monitoring of parking spaces availability in the city.

*Monitoring of vibrations and material conditions in
buildings, bridges and historical monuments.

*Sound monitoring in bar areas and centric zones in
real time.

*Intelligent Highways with warning messages and

Smart Roads diversions according to climate conditions and

| wunexpected. events like accidents.or traffic.iams. « o e s e

29



SMART CITIES

*Detection of rubbish levels in containers to optimize
the trash collection routes.

Woaste Management

*Intelligent and weather adaptive lighting in street
lights.

*Detect iPhone and Android devices and in general
any device which works with WiFi or Bluetooth
interfaces.

* Measurement of the energy radiated by cell
stations and and WiFi routers.

© Measurement Of water pressure in water trans Ortation
Woater Flow cystoms P P

30
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SMART ENVIRONMENT

Forest Fire Detection

Earthquake Early

Detection

* Monitoring of combustion gases and pre-emptive
fire conditions to define alert zones

*Control of CO2 emissions of factories, pollution emitted by
cars and toxic gases generated in farms.

*Snow level measurement to know in real time the quality of
ski tracks and allow security corps avalanche prevention.

*Monitoring of soil moisture, vibrations and earth density to
detect dangerous patterns in land conditions.

*Distributed control in specific places of tremors.
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1. START OF TRANSACTION 5. BLOCK OF DATA ADDED TO CHAIN J—"i U 85 deill!
S plbins folins

~ S B Jyd—I (s

4. TRANSACTION RECORDED Q}&b\ jj-‘ 9 O\ff.’d g

2. VERIFICATION BY NETWORK 3. TRANSACTION APPROVED IN BLOCK OF DATA

y L

7. ELECTRICITY DELIVERY 6. TRANSACTION COMPLETED

2 https://unfccc.int/news/how-blockchain-technology-could-boost-climate-action
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IOT FOR SUSTAINABLE DEVELOPMENT GOALS 2030

field

Education

Health,
Water &
Sanitation

SDG

:SDG 4 Ensure inclusive and
equitable quality education and
promote lifelong learning
opportunities for all.

SDG 3: Ensure healthy lives and
promote well-being for all at all
ages. SDG 6: Ensure availability
and sustainable management of
water and sanitation for all.

Smart identity cards with biometric features for all public
school students to improve service delivery (Nigeria);
biometric clocking device to improve teacher attendance
in real-time (South Africa)

Sensor- and SMS-enabled village water pumps (Rwanda,
Kenya); GSM-connected refrigeration for vaccine
delivery in the ‘cold chain’ (Global); sensor enabled
‘band aid’ to monitor Ebola patients’ ECG, heart rate,
oXygen saturation, body temperature, respiratory rate and
position, all remotely (\West Africa); water stream gauge
with sonar range sensor to monitor river flow and depth
(Honduras); water flow sensors and motion detectors in
latrines to monitor efficacy of hygiene training and
intervention (Indonesia).

g
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IOT FOR SUSTAINABLE DEVELOPMENT GOALS 2030

Environmen SDG 12: Ensure sustainable consumption

t&
Conservatio
n

and production patterns. SDG 13: Take
urgent action to combat climate change
and its impacts. SDG 14: Conserve and
sustainably use the oceans, seas and
marine resources for sustainable
development. SDG 15: Protect, restore
and promote sustainable use of terrestrial
ecosystems, sustainably manage forests,
combat desertification, halt and reverse
land degradation, and halt biodiversity
loss.

caball i) ad— aald) daws da)

Radio-based cloud-connected devices to identify
and track the presence of illegal fishermen
(Timor-Leste); air pollution sensors to monitor
urban outdoor air pollution (Benin); acoustic
sensors to monitor sea bird populations (global);
sensors and connectivity to protect game park
perimeters and track animals (Africa); connected
unmanned aerial vehicles monitor national parks
and connecting images from camera traps
(UAE); acoustic sensors in tropical rainforests
‘listening’ for illegal logging (Indonesia).
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IOT FOR SUSTAINABLE DEVELOPMENT GOALS 2030

Resiliency, SDG 7: Ensure access to Networked fire/smoke alarms in high-density urban

Infrastruct affordable, reliable, sustainable and slums/ informal settlements (Kenya, South Africa);

ure and modern energy for all. SDG 9: Connected buoys as part of the tsunami monitoring

Energy Build resilient infrastructure, system (Indian Ocean); off-grid micro solar electricity
promote inclusive and sustainable  systems for electricity for lower-income households (east
Industrialization, and foster Africa, India); connected black carbon- and use sensors to

Innovation. SDG 11: Make cities monitor cook stoves (Sudan); sensor-connected mutates

and human settlements inclusive, (mini-buses) tracking velocity, acceleration, and braking

safe, resilient and sustainable. to curb dangerous operation of public transportation
(Kenya).
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IOT FOR SUSTAINABLE DEVELOPMENT GOALS 2030

Governanc SDG 10: Reduce inequality within  Retinal scans used for ATMs providing secure biometric

e &
Human
Rights

and among countries. SDG 16: cash assistance to displaced refugees (Jordan)
Promote peaceful and inclusive

societies for sustainable

development, provide access to

justice for all and build effective,

accountable and inclusive

Institutions at all levels.
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IOT FOR SUSTAINABLE DEVELOPMENT GOALS 2030

Agriculture SDG 1: End poverty in all its forms Connected micro-weather stations improving localized

& everywhere. SDG 8: Promote weather data and provision of crop failure insurance
Livelihoods sustained, inclusive and sustainable (Kenya); low-cost mobile-controlled micro irrigation
economic growth, full and pumps (India); soil-monitoring sensors used to improve

productive employment and decent tea plantation production (Sri Lanka, Rwanda); RFID-
work for all. SDG 2: End hunger,  based food supply testing and tracking system (India)
achieve food security and improve and RFID based livestock programmes for tracking,
nutrition, and promote sustainable  theft prevention and vaccination records (Botswana,
agriculture. Senegal and Namibia)
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DATA SCIENCE AND ANALYTICS CONTRIBUTION TO

SUSTAINABLE DEVELOPMENT

NO POVERTY

Spending patterns on
mobile phone services
can provide proxy
indicators of income
levels

GENDER
EQUALITY

Analysis of financial
transactions can reveal
the spending patterns
and different impacts
of economic shocks on
men and women

Crowdsourcing or
tracking of food prices
listed online can help
monitor food security in
near real-time

Sensors connected to
water pumps can track
access to clean water

caball i) ad— aald) daws da)

GOOD HEALTH AND
WELL-BEING
Mapping the movement

QUALITY
EDUCATION
of Citizen reporting can

mobile phone users can help reveal reasons for student
predict the spread of infectious drop-out rates

diseases

Smart metering allows utility
companies to increase or
restrict the flow of electricity,
gas or water to reduce waste

and ensure adequate supply at

peak periods

DECENT WORK AND
ECONOMIC
GROWTH
Patterns in global postal

traffic can provide
indicators such as
economic growth,
remittances, trade and
GDP

2020 1l 1 — i g5 — i) ) o ggdall e el iioeal) diadil] g A2 L) cilia ol giSal)



Data from GPS devices
can be used for traffic
control and to improve
public transport

CLIMATE ACTION

Combining satellite
Imagery, crowd-sourced
witness accounts and
open data can help track
deforestation

PEACE, JUSTICE AND
STRONG INSTITUTIONS

Sentiment analysis of social
media can reveal public
opinion on effective
governance, public service
delivery or human rights

LIFE BELOW WATER

Maritime vessel tracking
data can reveal illegal,
unregulated and unreported
fishing activities

PARTNERSHIPS FOR THE GOALS

Partnerships to enable the combining of statistics,
mobile and internet data can provide a better and
realtime understanding of today’s hyper-connected

cirarld

edlall b ) adm A 1 dace, A

Satellite remote sensing can
track encroachment on public
land or spaces such as parks
and forests

Social media monitoring can
support disaster management
with real-time information on
victim location, effects and
strength of forest fires or haze

Online search patterns or
e-commerce transactions
can reveal the pace of
transition to energy
efficient products

REDUCED
INEQUALITY
Speech-to-text analytics on

local radio content can
reveal discrimination
concerns and  support

policy response
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Manufacturing/Remanufacturing Systems (6)

Cost Analysis and Optimization Models for Waste

Management and Recycling (6) N W I N

Resource Depletion, Peak Minerals, and

Sustainable Mining (39)

/ Fair Trade Products and Consumption (31) AC I I I EV E T I I E S D G S

Demand for Mineral and Metal Resources (39)
/ Health and Healthcare of Indigenous Peoples (36)

Green Supply Chains and Management (6)

Sustainability Definitions, Indicators,
and Assessments (5)

Food Waste and Biorenewables (42)

¥

Community Mental Health (2)
Urban Sustainability (20) »

Education, Interprofessional Antimicrobial Resistance (17)
Teaching, Volunteer Services (19)

Ecotourism (31) ———— g%.s
(A Maternal, Newborn, and Child Morbidity

and Mortality (1)

Ecosystems Services and _’,/A—t
: i ,'"

Adaptations for Sustainability (11)

Global, Regional, and National
Health Surveys (10)

Economic Indicators and

Models of Sustainability (9)

Ecosystems, Biodiversity, and
Climate Change (15)

Infectious Diseases and Immunization (12)

Sustainable Agriculture and
Transgenic Crops (8)

\

Diagnosis and Management of Tuberculosis (10)

Electrolysis for Energy

Production, Fuel Cells (52) \

Legend Renewable Energy (13)

Substance Abuse and Longevity (10)
Water Supply and Sanitation (3)

Childhood cancer incidence (35)

Nodes are papers. Their size is
. proportional to their citation count and Household Fuel Use and Emissions (16)
colours correspond to modularity class.

Physical Activity and Health (29)

y . Remote Sensing of Urban and Other Settlements (4, Negl d Tropical Di 14
Edges connect nodes with a normalised g ) eglected Tropical Diseases (14)

ee bibliographic coupling >= 0.2




Al and The Sustainable Development Goals

= Al extends and amplifies our capacity to solve complex challenges
like the SDGs. This is beneficial for picking up the pace towards the
SDGs.

= The SDGs are dynamic, complex, and interconnected — Al can help
us better understand and achieve them.

= Al promises benefits for the SDGs, it will only be as positive and
Impactful as designed and utilized.

= More work Is needed to bring together the current applications of Al,
map them against the SDGs, and assess how this work can be scaled.
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UN goals

Al uso case breakdown

Ll Ensdonsy waalisr

Affordable and clean enengy

Clean walter and sanitation

Rezponsible consumgition and production

Sustainable cities and communities

Gender equality

Partnerships for the goals

Zero hunger

Decent work and econaomic growih

Climate acton

Reduced inequalithss

Industry, infndvation, and nirastrectunes

MO POty

Life: on kand

Cruality education

Peace, justice, and strong institutions

Good health and well-being

Security and ustice

Public and
social secior
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MAPPING Al
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SDGS

ource: McKinsey Global
Institute, Applying Al for Social
ood, December 2018




Example For Al Use - Food and Agriculture

= Precision / smart agriculture
= Deploying Al to combat crop pests and disease
= Empowering farmers through Al

= Supply chain optimization

= Bringing transparency and security to food supply chains
= Reducing food waste

= |KEA reducing food waste with Al

= Partnering to solve the agricultural data gap
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Example For Al Use - Healthcare

= Delivering Goal 3 — ensuring healthy lives and promoting well-
being for all at all ages — will require a healthcare system that iIs
accessible, effective, and affordable. Good health and well-being are
connected to a range of other SDGs

= Diagnosing and treating disease

= |[mproving fetal health with Al

= Modelling and predicting epidemics and chronic diseases
= Monitoring disease outbreaks

= [mproving the provision of primary healthcare services

= Enhancing medical research

= Al brings power and efficiency to drug discovery
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