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Agenda

* Malthusian catastrophe

* Industrial Revolution —

* Food, Energy and Water Nexus

* 8 ways Al can help save the planet
*Smart loT = Al + loT

* Al in Agriculture



The amount 'of CO2 in the étmosphere
has become so large that ...

https://www.msn.com/en-us/video/n/theres-so-much-co2-in-the-atmosphere-that-

planting-trees-can-no-longer-save-us/vp-BBOWAIY



\i'EveryThing else can wait, but not agriculture.”
Jawaharlal Nehru
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Comparison of Exponential
and Arithmetic Growth

Exponential

A Malthusian catastrophe (also known as
Malthusian check or Malthusian spectre) is a
prediction of a forced return to subsistence-level

conditions once population growth has outpaced
agricultural production

ArithmetiC\

0 2 4 6 8 10
Generations
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Causes eff the Industrial Revelution

AGRICULTURAL REVOLUTION

*Dutch build dikes
*British discover ways to produce more food, and invent seed drill
BETTER FOOD PRODUCTION

¥

POPULATION EXPLOSION

*People eat better
*Women give birth to healthier babies
-Better medical care slows death rate
MORE DEMANDS FOR GOODS

¥

ENERGY REVOLUTION

Water wheels power new machines

Coal used to fuel steam engine
FASTER PRODUCTION OF GOODS

¥

INDUSTRIAL REVOLUTION




INDUSTRIAL REVOLUTION

The industrial revolution Mass production
begins. Mechanization assembly lines using
of manufacturing with the electrical power
introduction of steam
and water power

1st 2nd

Revolution Revolution

Automated production
using electronics,
programmable logic
controllers (PLC),

IT systems and robotics

3rd

Revolution

Autonomous decision
making of cyber physical
systems using machine
learning through
cloud technology

4th

Revolution




First
Industrial
Revolution

through the intro-
duction of mechan-
ical porduction
facilities with the
help of water and
steam power

|

ATh i
-
"

loom, 1784

1800

First mechanical

Second
Industrial
Revolution

through the intro-
duction of a division
of labor and mass
production

with the help of
electrical energy

1900

First asembly line
Cincinnati slaughter
houses, 1870

Third
Industrial
Revolution

through the use of
electronic and IT
system that
further automate
production

First programmable
logic controller
(PLC), Modicon 084,

1969

Fourth Degree of
Industrial complexity
Revolution ‘
through the use of
cyber-physical

systems

2000 Today

Time




Food, Energy and Water Nexus

 The FEW nexus is the intersection
of food, energy, and water, three
interdependent components that,
together, are the lifeblood of the
Earth. By 2025, there will be nine
billion people on Earth. Unless we
are able to thoroughly understand
the connection between all three,
global efforts to meet the needs of
people on Earth will fail.

* In this sense, the FEW nexus affects
everybody, from government, to
industry, to academia, to citizens
across the globe.




Demand for
fresh water +40%

Pressure:
Increased
Urbanisation

Pressure:

Population
Increase

W

Demand for Demand for
food +35% energy +50%

Pressure:

Demands of
Large Middle Class

Figure 1.1 Relevance of the water-food-energy nexus

Reinhard, Stijn, Jan Verhagen, Wouter Wolters and Ruerd Ruben, 2017. Water-food-energy nexus; A quick scan.
Wageningen, Wageningen Economic Research, Report 2017-096.
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Global ‘ ’Economic disparit
governance failures parity

‘ Food security Water intensity of Water security

food production
Chronic shortages — drag on growth

Food crisis — Social unrest Water crisis — Social unrest
’ Water intensity of Geopolitical
Energy security energy production conflict

Chronic shortages — drag on growth

Energy crisis, economic damage, Energy intensity
Social unrest of water production
Population and Environmental

economic growth pressures



World population July 1, 2019

7.714.576.92
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7714576923 | July 01, 2019

10000000000
8000000000
6000000000

4000000000

‘__d_/QODOOOOOOO

700 800 800 000 00 200 300 400 500 600 00 800 200 2000 210

http://www.worldometers.info/world-population/




World Population Density (people/km?)

back to 1
Population density map of the world showing not only countries but also many subdivisions (regions, states, provinces). See also:
World Map
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http://www.worldometers.info/world-population/



Temperature rises across lran, Ahvaz hits record high
July 29, 2018




“If the wars of this centu
were fought over oil,

the wars of the next century
will be fought over water."

- World Bank Vice President Ismail Serageldin



7= AQUEDUCT Water Risk Atlas

- Analyze Locations

https://www.wri.org/applications/maps/aqueduct-atlas/#x=-164.79&y=4.71&s=ws!20!28!c&t=waterrisk&w=def&g=0&i=BWS-
16!WSV-4!SV-2IHFO-4!DRO-4!STOR-8!GW-8!WRI-4!ECOS-2IMC-4!WCG-8!ECOV-2!&tr=ind-1!prj-1&I=2&b=terrain&m=group




SAVING
LIVES

CHANGING
L

IVES

815
million people
-more than1in10 of

Pacific Ocean The first
1,000 days of life
is the critical window
in which to tackle

undernutrition

Malnutrition

international
community has
committed to
reaching Zero
Hunger by
2030

China

the world population -
do not get enough ~
to eat
India v ) Pacific Ocean
5 .:“_. AN W - X
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The Indonesla K_,

Hunger Map 2017/

affects one in three
people on the
planet
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PREVALENCE OF
UNDERNOURISHMENT IN
THE POPULATION
(PERCENT) IN 2014-16
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To tackle world Jhunger
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AT THE CUSP OF THE
5TH INDUSTRIAL
REVOLUTION

Recent rapid adoption and
application of artificial intelligence
algorithms — triggered by access to
INUSTRY 30 big data and better hardware-
processing capabilities — are

changing the face of blue and white
— collar jobs.

INDUSTRY 1.0

&2 CBINSIGHTS




8 ways Al can help save the planet

Climate
change

Clean power

Smart
transport
options

Sustainable
production
and
consumption

Sustainable
land-use

Smart cities
and homes

Biodiversity
and
conservation

Habitat
protection and
restoration

Sustainable
trade

Pollution
control

Invasive
species and
disease control

Realising
natural capital

Healthy

Oceans

Fishing
sustainably

Preventing
pollution

Protecting
habitats

Protecting
species

Impacts from
climate change
(including
acidification)

Water supply

Catchment
control

Water
efficiency
Adequate
sanitation
Drought
planning

Filtering and
capture

Monitoring
and prevention

Early warning
Clean fuels
Real-time,

integrated,
adaptive urban

management

disaster
resilience
Prediction and
forecasting
Early warning
systems;
Resilient
infrastructure
Finanecial
instruments
Resilience
planning

https://www.weforum.org/agenda/2018/01/8-ways-ai-can-help-save-the-planet/
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Business process &
operations infused
with cognition

Products & services Sma rt IOT Infuse intelligence

infused with into physical world
cognition and learn from it




IS RE-SHAPING THE WORLD
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Caphure, sioage. analyss of data

o 1OT: Data Coection through loT




loT, Blockchain and Artificial Intelligence in Action

\ 4 N\ { Artificial }

/ M-o)) Q @ (‘A)) # Intelligence
_ (= )

§ O e wra 3 (g8 @ o=
((-'JQ.')) o’}\ @zigaee

‘ I ’. Blockchain Platform

)

Applications

Copyright © www.telecomcircle.com

Srr : = External loT Networks External Data Sources
List of icons are not exhaustive but indicative




Sensors For All Conditions

« Digital Temperature

L o /‘\\ Machine Vision / Optical
« Digital Humidity x\@ | Ambient Light
« Heat Index (Feels Like) (J_,
Z Acceleration / Tilt

« Dew Point
. Main / UPS Power 0@

« Power Current (Amps) S e
« Active Power & Temperature !&S
« Flood / Water Cable
« Flood / Water Spot

« Flood Protection Kit

$éoak

Temperature

Leaks / Levels

Acoustic / Sound / Vibration

. Smoke / Fire e &i
. Motion s -
« Room / Door Entry

« Air Flow

« Analog Sensors * https://avtech.com/Pr

« Relay Switches oducts/Sensors/

« Network Cameras
« Light Towers & More



DIFFERENT TYPES OF SENSORS

Proximity Sensor
Color Sensor Gas Sensor LDR

4 (ughi Sensor)
" ¥ @ ﬁﬁiﬁ W D ’ Ix

LM35 Alcohol Sensor

Smoke Sensor Thermistor -
(Temperalure Sensor) Gemnasaietimnsos) %
i
3 “w Ulfrasonic Sensor
1 IR Recelver
Rain Sensor P'R Sensor Water Flow Sensor A

Heartbeat Sensor ﬁ 7 " “
- @=e :\ & y
e R M | Humidity Sensor | Gyroscope -
IR Sensor IR Sensor Touch Sensor Photo Transistor Soil Moisture Sensor

(Transmissive Type) (Reflective Type) (Light Sensor)



MQ-2 MQ-3 MQ-4
Smoke Gas Alcohol

MQ-5 MQ-6 MQ-7
Carbon monoxide gas

MQ-8 MQ-9
Hydrogen Combustible gas




Flood 8’ Cable
Flood 24’ Cable

Power < __»

Mini ups“ = e
Air Flow 1 (NC) . ——
Easily manage from anywhere with Alert To
Room Alert:com f ;
Air Flow 2 (NO) M%t:::“D:nV;:eesy
Relay & Low Voltage Ports
’
ame —
Motion " I : fo? / ‘ : -
o 9 \ ) Light Tower
N
‘,/ » e '
VTE 5= Prass

(O F°)

Room Entry !

Smoke @ ////

=,

Relay Switch

Digital Fluid \
Temperature Y Y :
\_’ =
Flood Spot =
Digital Digital Outdoor
Active Power ¢ N Temperature
Current Loop 1 (0-50A igi i *
! P ) Mobile Devices, T D'g'tat' 'Di ital ﬁ ® . ! - e
Email, More emperature Temp%rature < - Monitor With A Web Browser,

Current Loop 2 (0-250A) & Humidity Network Cameras Device c;lrlzgﬁfe:o“(; r?‘lfql?:"nir’:tz::guiﬁﬂware,

Fuel Tank Level

Water Tank Level @,{w&

Room Alert® WO FC CE 17






| Express = I'm shopping for.. All Categories m E ot @ \Ll/:iir

here? (

Store: FACETOFACE Store Open: 2 year(s) 99.2% Positive feedback Follow

al

A 1 — .
& Back to search results Home > All Categories > Consumer Electronics > Video Games > Replacement Parts & Accessories

Handled by ~[Express

ESP32 OLED &for Arduino ESP32 OLED WiFi Modules+ Blueto
ESP-32S ESP8266 &0OLED

220 votes) 548 orders
11.11 SALE US $7.92
Add to cart now. Buy on 11.11.
Price: HESA LG mere
pricer UsS $8 071 /piece [EEA

(ws]

Color: ’/ a

Shipping:  US $3.42 to Indonesia via AliExpress Standard Shipping '~
Estimated Delivery Time: 20-35 days

Quantity: o 1 + | piece (85 pieces available



&5 5 USE CASES OF Al + ROBOTICS IN AGRICULTURE

ANALYZING SATELLITE IMAGES IN-FIELD MONITORING ASSESSING CROP/SOIL HEALTH

N\ .\.-‘O“.f. Ver

‘& JLﬁ@\EY(CrQMB‘ SkySquirrel c.'l' \V/ Gef)\u/"lus‘ge!
* Descartes  farmshts $AGREEYE  SKYCISIEN , oo Y—\ ENSLRION WA |cenomres indigo
_ M B gonan o Q) PEOLD  BENSON HILL
O Orbital Insight @ OmniEarth \/RESSON
PREDICTIVE ANALYTICS AGRICULTURAL ROBOTS

g d
o o

RRRRRRRRRRRRRRRRR

CBINSIGHTS e2ce aWhere® ormmaL RELUERIVER g} sbundont



PEST Image- recognition technology
CONTROL types of bugs and vermin.

Al algorithms determine which
breeds and conditions will

produce the highest yields

-

Al enhances |oT devices ENHANCE IOT

transforming farm

.
management systems. DEVICE DATA ﬂ?

Jt’ 4 BETTER CROP Al helps determine crop
o v, SELECTION choices for farms needs.

Chatbots answer farmers
questions, provide advice and

- —— yAS
recommendations on specific \.
farm problems

Agricultural robots
harvest crops faster
COGNILYTICA. than human laborers.

Al systems create
probabilistic models for
seasonal forecasting.




Autonomous Weed-K]
Could be the Future o
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recognize weeds

Weeds are pinpointed
and eradicated mechanically
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Software analyzes
camera images to

ling Robot
" Farming

Other tools can be fitted for
different applications

——
L

r ) Measuring soil

T____,. density
%

/-

Soil can be examined
to a depth of 80 cm

SER——

¢ o Field trials
t ! Automatic plant
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=
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approx. 2 m
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@ Source: Bosch



NO 0 I 600D HEALTH QUALITY GENDER
POVERTY £ HUNGER AND WELL-BEING EDUCATION EQUALITY

it [ S)

DECENT WORK AND : 1 0 REDUCED
ECONOMIC GROWTH INEQUALITIES

aul S,

S THE GLOBAL GOALS

' W For Sustainable Development
an g

13 CLIMATE 1 4 LIFE BELOW 16 PEACE AND JUSTICE PARIN[RSHIPS
LR WATER STRONG INSTITUTIONS FOR THE GOALS

@




< AL In 2013,
GOAL12 \ | 13 billion tons of \ e
RESPONSIBLE

CONSUMPTION FOOD T

13% of Indonesians still do
are wasted every year worldwide.

not have access to
In Indonesia, an estimated
A N D 13,079,000 metric tons of food

improved water sources.
are wasted every year.

) Indonesia produced
Ensure sustainable 2.2 million t f vlasti
consumption and production : LTI LI ST IRt
patterns_ 4 waste m 2010, W'Ith
around 1.29 million tons
ending up in the ocean.

Should the global population reach

the world would save 3 I LAN E I S
Usslzo billion could be required to provide the natural
annually. resources needed to sustain current lifestyles.

More than The Indonesian population has been
e growing in the past years and has
@’ . 2115 reached 255 million people in 2015.
q 1 bllllon people In 2032, the Indonesian population

SUST AI NABLE bl A ek e aceace b will have reached 300 million.

Young people represent nearly 26%

DEVE!;OPM ENT of Indonesia’s population.
Ge »sALS clean water.

s

http://www.un.or.id/what-we-do/sustainable-development-goals-
sdgs/19-sdg/102-goal-12-responsible-consumption-and-production




Our future is at sea: Jokowi

= Ayvomi Amindoni
- The Jakarta Post

Jakarta  Wed, June 15, 2016 | 04:40 pm

ka »
- N ' 3 /
- 3 47y » o

PRESIDEN )

e ——

http://www.thejakartapost.com/news/2016/06/15/our-future-is-at-sea-jokowi.html



Gillnet 111431 8

)

Tenduiri

»
et Purse Seine  Ton/Tahun Operasi/Tahun 3.062 | Tuna
i Rawai Unit Kapal  1n0kol
Kementerian Kelautan & Perikanan RI] D(]S(]r :Q%’ : (0 |(0 I a ng
(AP of Rl ot oreel Bubu S p @ Kerapu
f;.gekr:s;‘t)ei:an Kelautan & Perikanan R Pu nci ng K u k u p
© indonesis Tonda 304.113 212.289 58.754 Merah
G Ton Ton/Tahun  GT
S oaaTcaN DTN g Rp. 2.755.994.500.000

Dua koma tujuh lima trilyun rupiah

* 3 0ct 2016




KATA

EKSPLOITASI MASIF,
POPULASI IKAN KRITIS

Kementerian Kelautan dan Perikanan memperkirakan sumber daya ikan akan habis jika
eksploitasi penangkapan dibiarkan berlangsung secara berlebihan. Di sejumlah wilayah
potensial, populasi beberapa jenis ikan terancam kritis. Pembatasan dan pengendalian
izin penangkapan diperlukan agar stok ikan dapat berkesinambungan.

grafik

November 2016

STATUS TINGKAT EXSPLOITASI
Berletah

Ponut

Sedong

SUMBER: KHP
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Skipjack Tuna Life History Traits
(Fromentin & Fonteneau, 2001)

Life history traits of the 10 selected tunas and tuna-like species”

INames Acronym Main Spawning Length at - Weight at Age at Maximum Maximum Maximum Juvenile Minimal JReferences
latitudinal duration maturity  maturity  maturity length weight age growth SST
range (month/year) (cm) (kg) (year)  (cm) (kg) (year) (%Lyr™") (°C)
kipjack SKJ Tropical 12 45 1.7 L5 75 23 45 40 20 Antoine et al. (1982), Bard et al. (1983), Cayré (1981), Cayré

and Diouf (1981), Cayré and Farrugio (1986), Cayré and Lalog

duration maturity — maturity — maturity length weight age
(month/year) (cm) (kg) (year) (cm) (kg) (year)

Spawning  Length at  Weight at Age at  Maximum Maximum Maximum

12 45 1.7 1.5 75 23 4.5

TR e

~Skipjack tuna (Katsuwonus pelamis) is a pelagic, high productivity species with a
“maximum age below 4.5 years (Fromentin & Fonteneau, 2001).

Fromentin J-M, Fonteneau A. (2001). Fishing effects and life history traits: a case study comparing tropical versus temperate tunas.
Fisheries Research 53:133-150 DOI 10.1016/50165-7836(00)00299-X.

1S
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\ Preprocessing/ Countour
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* Height Deep Learning y
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A Fish Classification on Images using Transfer
[Learning and Matlab

Suryadiputra Liawatimenal~ Yaya Heryadi Lukas
1 Computer Science Department Computer Science Department Cognitive Engineering Research Group
BINUS Graduate Program - Doctor of BINUS Graduate Program - Doctor of (CERG)
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Faculty of Engineering Jakarta, Indonesia 11480 Jakarta, Indonesia, 12930
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Jakarta, Indonesia 11480
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s.llawatimena id@ieee.org
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1. Katsuwonus Pelamis (Cakalang)

2. Euthynnus Affinis (Tongkol)

3. Coryphaena Hippurus (Lemadang) R
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Computer Vision Tasks

Classification Classification Object Detection Instance

+ Localization Segmentation

CAT, DOG, DUCK CAT, DOG, DUCK

AN /
Y

Single object Multiple objects




* Research Location: Bitung (Near Manado)
* Time: April 2019

* Data set: video of cakalang, tongkol and
emadang fish at fisherman boat

* Preprocessing
o Normalization
o Instance Segmentation
o Find Centroid

o Full length and Height
o Length - Age

o Length - Weight




Smart remote telemetry unit
(RTU) and Satellite Modem
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p Pl e D)

Smartrtucint0001
bot

smartrtuclint0001

i I D What can this bot do?

Smart rtu client 10170 is sending data

() Te m p to server for monitoring
o « e
Humidity —

Welcome to Smart RTU 0002
Dear Suryadiputra

This is Monitoring SmartRTU 1010 Status
Just type Info

Info

Welcome to Smart RTU 0003
Dear Suryadiputra

This is Monitoring SmartRTU 1010 Status
Just type Info :

0002:31:49;

S
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