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10 bilion Agricultural production must rise, despite
« limited natural resources

8 billion « climate change
 water scarcity
e « s0il degradation
b « loss of biodiversity
Agriculture must simultaneously
2 billion « use resources more efficiently
« minimize food loss
10950 1980 2000 2020 2040 2060 ° |ﬂcrease SUStalﬂablhty
Global agricultural production has » improve animal welfare
?igled E[)'T/ler the last 50 years, but - adapt better to local conditions
| : .
SOZOar%wilion suffer from hunger and ' provide gecent jobs

2.5 billion suffer from malnutrition » revenue along the supply chain

https://ourworldindata.org/world-population-growth
https://www.gffa-berlin.de/en/deckblatt-communuque/




Rural populations  mmmm

100%

E-Agriculture hab % Smart Farming
Developing countries w0 o Developed countries
« Access to Knowledge « Remote Monitoring
« Emancipation « Permanent Control
. \/ICIﬂIJ[y to Markets Common Goals « Extended Security

 Extend competiveness
* Increase sustainability
* Improve quality of lite

https://www.gsmaintelligence.com/research/?file=9186f77efc0a4 7fe 7f127d79d789c64c&download
https://www.itu.int/en/ITU-T/Workshops-and-Seminars/ict/201309/Documents/S3P2_Daniele_Trinchero.ppt.pdf



Family farms make up around 90% of all agricultural

y . c E-AGRICULTURE STRATEGY GUIDE
enterprises worldwide and account for approximately P

56% of agricultural production. ST 'PILOTm?\TA(IF

Strategic
context for
e-agriculture

Refine vision ot
and develop e;:f;:f;’ ::,‘,';e E-agriculture involves designing, developing and applying innovative
strategic : . J i M y )
recommendations pragHces ways to use information and communication technologies (ICTs) in the

rural domain, with a primary focus on agriculture.*

opportunities, e o The aim is to boost agricultural and rural development by improving
d risks ; . , .

PpeAnaTS access to valuable information that can help agricultural stakeholders

to make the best possible decisions and use the resources available in

infofr:;z‘:;n e Identify relevant the most productive and sustainable manner.

current e-agriculture | e-agriculture
environment

ICTs that can be harnessed for e-agriculture may include devices,
networks, services and applications. These can range from cutting edge
Internet-based technologies and sensing tools to other
technologies that have been around for much longer,
such as radio, telephones, televisions,

mobile phones and satellites.

http:/lwww.fao.org/3/a-i5564e.pdf  https:/lwww.gffa-berlin.de/en/



TELEPHONE ===ss=s3> [nteractive voice response

COMPUTERS =======2> Agriculture information
AND WEBSITES and markets

BROADCASTING =====:=3> FExpertise sharing,
advisory, community

SATELLITE =======> Weather, universal
accessibility,
remote sensing

MOBILE =======2> Advisory, sales, banking,
networking

INTERNET =======3> Knowledge sharing,
AND social media,
BROADBAND e-community, banking,
market platform,
trading, etc.

NETWORKS better data quantity
and quality, decision

making

DATA STORAGE ====> Precision

AND ANALYTICS agriculture,
actionable
knowledge

http://www.fao.org/3/a-i5564e.pdf

SENSOR =======> Real time information,

ICTs assist with implementing
regulatory policies, frameworks
and ways to monitor progress.

ICTs
widen the reach
of local communities,
including women
and youth, and provide
newer business Capacity-
opportunities, building

thereby enhancing &

Regulatory
&

policy

Role of

ICTs bridge the gap between
agricultural researchers,
extension agents and farmers,
thereby enchancing agricultural
production.

Agricultural
extension &
advisory
service

ICTs improve access to
climate-smart solutions
as well as appropriate
knowledge to use them.

Promote
environmentally

sustainable
farming

livelihoods. REEalElliulis |
ICTs in prach
H ; ICTs provide
ICTs increase fomncist Ag riculture Disaster actionable information

inclusion,

Insurance
& risk

anagement

access to financial
services for rural
communities,
helping to secure
savings, find

4 Food safety
affordable insurance &

and tools to better
manage risk.

traceability

ICTs help deliver more
efficient and reliable data
to comply with international
traceability standards.

management
&
early warning
system

to communities and
governments on
disaster prevention,
in real-time, while
also providing advice
on risk-mitigation
techniques.

Enhanced
market
access

ICTs facilitate market access for
inputs as well as product
marketing and trade

in a variety of ways.



2015*
Coverage gap )
Connectvity gap 3G rural
Usage gap } production
. . coverage,
Divide of rural and

urban: overall

ﬁca)\r/recg? %ﬁel r\]/\c/:ctf)?ladse bUt World rural population 3.4 billion

Population (billions)
O = N W Hh U1 O N

population has 3 times
@ Connected @ Covered not connected @ Uncovered more Coverage e urban
. . . production
Divide of mabile penetration: coverage,
|eSS thaﬂ ZOA) Of AfI’ICaﬂS have No 3G population coverage
an aCtlve SU SCHCPUOHS .3G population coverage . .
Compare to 80 |n the WeSt 2011 World urban population 4 billion

3G
production
coverage,
45%

3G

production
coverage,

69%

% 5 - C
&OQ .\(:b <2 (;{\\ ?&{\(:b
<

«\\e ?3'30 "é,\’b Q 064?’ World population 7 billion World population 7.4 billion

http://www.fao.org/3/a-i5564e.pd
https://www.gsma.com/mobilefol rdevelopment/wp-content/uploads/2018/02/EnabI|ng Rural_Coverage_English_February 2018.pdf



Main drafter of the agreement

008 2017.12

2018.6 2018.12

2016.6 Agreement freeze 3] commercial network 46Commercial network 89commercial network

N B - | OT @ 24 countries @ 28countries @ 58countries

VS GPRS VS Unlicensed Tech

Ili)rrlcg:g (|)-ef [\SI BS_rlT(])-||—a tO 10 years Battery ‘1‘& Ubiquitous cellular
u | | | r Traffic-based model N coverage
price of a GSM module

20dB High reliability

COSt Of Slﬂg|e user Highiggﬁ!j‘gﬁggiﬂ (carrier grade)
connection is around
OOS USD per day Less than 4%

. Low Module price
- Best option for
future E-Agriculture? 100000

connections per cell

High security

Rooming globally

https://www.itu.int/en/ITU-D/Regional-Presence/AsiaPacific/SiteAssets/Pages/E-agriculture-Solutions-Forum-2018/NBloT%20Enables%20Digitization%200f%20Agriculture%20-%20NANJING%20V4.pdf



Alternatives? Pieces of a Puzzle?

e« Huawel’ s
RuralStar

e TIP" s
OpenCellular

« LoRa WAN

+ DIY “The Village

kw, OpenCellular =
b Telecom Infra Project (3 )
: | 3ase Station”
3GPP NB-loT

0 LU U N RuraiStar
" « Loon

« Satellites
https://loon.co/
https://oc.telecominfraproject.com °
https://carrier.huawei.com/en/trends-and-insights/emsite/ruralstar rO n e S

https://lora-alliance.org/
https://kurti.sh/pubs/vbts_nsdr10.pdf

LoRaWAN




E AGRIGUI.TURE INACTION:

- -DRONES

FGR AGRIGUI.TURE

How will drones impact business?
Predicted commercial applications and market value by industry

o

Infrastructure
Investment monitoring,
maintenance, asset
inventory

$45.2 bn

Entertainment & Media
Advertising, entertainment,
aerial photography, shows
and special effects

$8.8bn

Agriculture
Analysis of soils and
drainage, crop health

assessment

$32.4 bn

@

Insurance

Support in claims
settlement process,

Transport

$13.0bn

o

Telecommunication
Tower maintenance,
signal broadcasting

fraud detection

$6.8bn

$6.3bn

Delivery of goods,
medical logistics

Security
Monitoring lines and
sites, proactive
response

$10.5bn

O

Mining

Planning, exploration,
environmental impact
assessment

$4.3bn

Drones in agriculture can be used for crop
production, early warning systems, disaster risk
reduction, forestry, fisheries, wildlife conservation...

http://www.fao.org/3/18494EN/i8494en.pdf

"’piggyback”

can they also provide

connectivity?




Total addressable market size by application

Precision Farming

Precision Livestock

Yield Monitoring

Soil Monitoring 920

Agricultural Drone

Farm Management System

Smart Greenhouse

VRT
Smart Imigation T ES ... o T
: Monitoring Planning

Others

In USD Millions

https:/iwww.iso.org/files/live/sites/isoorg/files/news/magazine/ISOfocus%20(2013-NOW)/en/2017/ISOfocus_122/ISOfocus_122_EN.pdf#page=11
https:/iwww.huawei.com/-/media/ CORPORATE/Images/PDF/v2-smart-agriculture-0517.pdf?la=en



AUTOMATION DEFINED BY CASE IH

Guidance

All manned vehicles

Coordination
& Optimization

All manned vehicles

Lol
-

?
o sk

Operator Assisted
Autonomy

Manned back-up

Supervised
Autonomy

In-field supervision of
unmanned vehicles

@
o
&

Full Autonomy

No local supervision
(Remote supervision or
artificial intelligence)

-
-

https://www.caseih.com/northamerica/en-us/innovations/automation
https://www.asirobots.com/farming/

https://grdc.com.au/resources-and-publications/grdc-update-papers/tab-content/grdc-update-papers/2017/07/developments-in-autonomous-tractors

https://medium.com/invironment/autonomous-tractors-on-corporate-anti-pirate-mega-farms-17c42ce1b62
https://agfax.com/2016/08/30/autonomous-solutions-cnh-industrial-unveil-autonomous-tractors/

Technology pathway

to autonomy John

Deere

Automated tractor guidance

Tractor manufacturer
SAME

CNH AGCO CLAAS Deutz-
Fahr

Kubota

Variable rate technology

Drive by wire functionality

Performance optimisation

Operation & path planning

Sensing - perception

Sensing - process monitoring

Telematics

Infield coms. and data
infrastructure




Device domain
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https://lwww.businessinsider.com/internet-of-things-smart-agriculture-2016-10
https://www.gsmaintelligence.com/research/?file=9186f77efc0ad 7fe7f127d79d789c64c&download

O,

Chipset vendors
Maodule vendors
Device vendors

Connectivity
providers

Solution providers

System integrators

Application developers
Service providers
Service distributors

Farmers
Cooperatives

Agri businesses

Estimated Amount Of Data Generated By The

Average Farm Per Day
4,500,000

4,000,000
3,500,000
3,000,000
2,500,000
2,000,000

1,500,000

Data Points Generated Per Day

1,000,000
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Source: OnFarm, Bl Intelligence Estimates, 2015



Al: HELPING FARMERS FEED 10 BILLION PEOPLE

WITH SENSORS, DRONES, ROBOTS, AND SERIOUS COMPUTE POWER, Al IS GIVING FARMERS THE TOOLS THEY
NEED TO GROW CROPS MORE SUSTAINABLY.

THE CHALLENGE

Increase global food production 50% by 2050 to feed an additional 2 billion people’.

S HOWACANHED

l‘ ' y p . g M ] . e o i \.‘- L X ‘“\" 3’\

IDENTIFYING PLANT DISEASE < - S e R
Algorithms can identify 26 diseases in 14 TR o A RS Y . Al B ‘wéﬁﬁ Al
different species with 99% accuracy?. CGRUBEE N L e\ Y e ;’} 3 AUTUMA"NG FARM [ﬂUIPMENT

e T N, (NN LA R U e i g MR : ; . . .

¥ o _} L4 'w‘;;‘.:;_.{;'/,_,. Y o W Machine learning helps equipment avoid
: A R, e ;"..§~{'f'}f§' pests s obstacles and monitor plants to save water.
oy v ot . iy \

DETEBTING PEST INFESTATIUNS

Early detection allows farmers to act qunckly
and minimize losses.

"http://www.fao.org/state-of-food-security-nutrition/en/?utm_source=fachomepage&utm_medium=web&utm_campaign=featurebar
*https://arxiv.org/pdf/1604.03169.pdf

https://www.intel.com/content/www/us/en/big-data/article/agriculture-harvests-big-data.html



Device domain

Gateway D

Connectvitly (2G/3G/4G) A
M2M core .

Metwork Domain

Application
domain

End user

https://www.gsmaintelligence.com/research/?file=9186f77efc0ad 7fe7f127d79d789c64c&download

Chipset vendors
Module vendors
Device vendors

Connectivity
providers

Solution providers

System integrators

Application developers
Service providers
Service distributors

Farmers
Cooperatives

Agri businesses

Entrepeneurs

Entrepeneurs

. Operator initiative 3™ party involvement

Connectivity Partnerships Partnerships Vertical
Cniby & marketing integration

III



Towards Standards for Agricultural
ICT

Market - . .
Segment Connecgﬁss in 2020 Requirements Technology

Internet of Things

w
2
@
CCTV(Camera) 8
In-vehicle Entertainment. .. _ _ >10Mbps NR mMTC
. ' DAMRICATION
: ‘ | . '1 "1' R ’
g BLACK- .
\ Machine Fleet
loT Gateway Backhaul _
1 ‘ 4:' (Retrofit)

Wearable ' _ ~1Mbps eMTC

Connected Elevator Low power consumption

M2M
Teledesk

Sensors, Meters '. 2B '- <100kbps
Asset Tracking \ 20dB Coverage Gain
Smart Parking _ 10+ Years Life NB-loT

Smart agriculture | n : <$5 Cost Per Module
0900600000

New Machine

https://www.riverpublishers.com/pdf/ebook/chapter/RP_9788793237049C13.pdf
https://www.itu.int/en/ITU-D/Regional-Presence/AsiaPacific/SiteAssets/Pages/E-agriculture-Solutions-Forum-2018/NBloT%20Enables %20Digitization %200f%20Agriculture%20-%20NANJING%20V4.pdf



Towards Standards for Agricultural Al

« Agricultural Information Management Standards

e |ISO 11783 Serial control and |
communications data networl apseon e e
for agricultural tractors

« ISO/TC 23/5C 19
Agricultural electronics

sustainable agricultural production

nding hunger and . by equipping farmers with new
utri technologies, the right knowledge

and information, and mechanisms to
gain fair access to markets.

> Agricultural Al cannot be standardized, but we might need
common data formats, interfaces, trusted frameworks etc.

https://www.iso.org/committee/47156.html http://aims.fao.org/ https://en.wikipedia.org/wiki/lSO_11783
https://www.iso.org/files/live/sites/isoorg/files/news/magazine/ISOfocus%20(2013-NOW)/en/2017/ISOfocus_122/ISOfocus_122_EN.pdf#page=11



Conclusions

« We need global harmonization of agricultural ICT standards

 E-Agriculture requires low-cost, low-complexity solutions with
standardized methods, approaches, devices

« Smart Farming requires an integrated ICT solution as standard
to account for the various emerging use cases

- Establishment of a new ITU Focus Group might be a good
start
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