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Agri-food value chain

m The whole range of
goods and services...

m ..necessary for an
agricultural product to

move:
- From the farm
- To the final
customer or
consumer.

m Business enterprises
working together by
linking:

- Production

- Processing

- Marketing
m Jo:

- Market demands.




Agri-food value chain

m Designed through collaboration in

a venture that links:
- Producers
- Processors
- Marketers
- Food service companies
- Retailers

— Shippers, research groups,
suppliers...

m Strategic partnership among
inter-dependent businesses

m Integrative collaboration to
progressively create value for the
final consumer

m Resulting in a collective
competitive advantage
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Traceability

m Ability to verify:

History
Location
Application

of items by means of:

Documented
recorded
identification
(barcodes, RFID
tags & other
tracking media)

m Possibility to identify:

_Contamination
issues

High production
& quality areas

Low production
returns

{Data from Receiving)

Our tracking #: 987654321
Received Date: Jan 2, 2008
(Data from supplier)
Date Produced: Dec. 3, 2007
Packaged Date: Dec. 15, 2007
Type of product: Oil
Product ID: PT1234543

Complete

Production Traceability

Baich Record
LTI

Date Produced: Jan. 3, 2007
Shift - A
Recipe: PT345-A32
Operator: Oillie
Mix Cycle Time:(elapsed time)
Order #: 1234567

(Data from Recsiving) ‘
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Oven Record

LT
Setup |D: 45665
Oven: 2
Actual Time: 13:56
Actual Temp.: 375
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Unique,
Serialized Bar Code
orLot#

Attached or Printed to each

Carton)
Provides complete tracking of
Raw material,
all Processes,
Machine parameters,
Operalors, Date and Times
etc.
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Pallet RFID or Bar
Code

Attached to each pallet
Provides complete tracking of
Cartons on pallet, location of

pallet, inventory tracking
(FIFQ), Pick lists for shipping.

EDI data to customer




Traceability

m T[raceability systems imply the use

of piece of data:
- Order date/time
- Serialized sequence number
— Other extra info

It can be traced through the entire
production flow

Linking all sections of the business
through the supply chain

Objects at any point in the system
can be audited using the
traceability software

Possibility to find any particular
transaction/product within the
supply chain:

— Backward traceability
- Forward traceability

TRACEABILITY

Capture

G
ey
(=%
the Data @
* Barcode Scanning B
o Receivin g RFID

o PLC/Machine Integration

Track commingled lots,
locate and quarantine a
tainted ingredient or
identify materials
origin.

Respond quickly to
recalls and
BACKWARD " &=

drilling down into

the traceability
record to access
product data.
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Be Proactive!
cason

Strengthen Your
Supply Chain

Learn more about the
Traceability Chain and how it
inpacts your organization.




FUTURE F ARMS SURVEY DRONES FLEET OF AGRIBOTS
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m Sensorization can be applied to every point in the —— -
value chain: .

m Data is collected from a network of sensors

- From farms, greenhouses, fish-farms...
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Data Acquisition

m Data is collected from a

network of sensors

Existing Customer Base

New Customer Base

PAS
Retail

+ Market Intelligence

m Sensorization can be s s . am
applied to every point in e , B e

the value chain:
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Internet of Things (loT)

m Internet of things (loT) is a wide inter-networking of
physical devices

m Devices are embedded with electronics, software,
sensors, actuators and network connectivity

m loT devices are able to collect and exchange data

m loT is defined as “the infrastructure of the information
society”

m Objects can be controlled remotely and integrated in
computer-based systems

m loT results in improved efficiency, accuracy and
economic benefit in addition to reduced human
intervention

m |oT leads to smart objects:
- Smart machineries
- Smart farms
- Smart factories
- Smart transports
- Smart marketing
- Smart cities
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Internet of Things (loT)

m Experts estimate that the loT will consist of
almost 50 billion objects by 2020.

Improved Improved value Improved process Improved human
reach —consumer lifestyle  efficiency efficiency
wave
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The three waves of connected device development.



Internet

Applications (Verticals
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Big Data

m |oT produces a huge amount of data I e
ooy, il The
m Computer systems: - A - FOURV’s R:
- Hardware g W of Big & I &
phanes ‘ - FORMS OF DATA B‘
- Software B®©

should address such amount of data.

m The science that studies this problem
is the computer science -

m Technically, Big Data only means two %?0 v Veracity
STREAMING DATA UNEEIETA!I!ETY

By 2016, it is projected
there will be

things:
1 ‘B,HlB!LL[DN

( 1. Huge volume of data of hlgh R YYYYYYYYYYY
variety and veracity captured at | = HiFidiRie
high velocity. e

2. Hardware & software
technologies to address such
kind of data.

N ONE SUIVeY Were unsure of
w much of ther data was




Big Data

m The real value is to gain knowledge

and insights from the huge amount of
data

For such reason, Big Data is
commonly confused with other
sciences

Commercially, Big Data also means:

3. Intelligent data analysis to
produce insights from data.

4. Predictive analytics, forecasting
and data visualization.

However, these meanings are formally
covered by other sciences.

40 ZETTABYTES It's estimated that
2.5 QUINTILLION BYTES

The
FOURV’s

of data will be created by
2020, an increase of 30
times from 2005

6 BILLION
D PEOPLE
have cell
henes.

Velocity

ANALYSIS OF
STREAMING DATA

By 2016, it s projected
Bt

189 BILLION
NETWORK
connEcTions Y
Sthin .

g
% ) Variety s
= DIFFERENT
FORMS OF DATA

{ economy around
they use to make decisicns I E !

Veracity

UNCERTAINTY
OF DATA




Landscape

m Agri-food value chain

m Traceability

m Internet of Things

Big Data (technically)

- Software & hardware
to address huge
volumes of data

m Artificial
Intelligence

- Data
Mining

- Machine

m Predictive modeling & | Leamning

m Data Analytics
\ (diagnosis) forecasting (prognosis)/

m Bussiness Intelligence




Landscape

m Big Data
(commercially)

o

m Agri-food value chain

m T[raceability

m Internet of Things

m Artificial

Intelligence
- Data

_> Mining
- Machine
m Data Analytics m Predictive modeling & Learning

\ (diagnosis) forecasting (prognosis)/
L m Bussiness Intelligence y

Big Data (technically)

- Software & hardware
to address huge
volumes of data




Big Data Technologies

Big Data Landscape 2016 (Version 3.0)
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Data Value Roadmap
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Machine Learning * Operations Research ¢ Applied Statistics * Natural Language Processing
Signal Processing » Image Processing ¢ Pattern Recognition * Speech Recognition

PRESCRIPTIVE ANALYTICS

See 'and’ shape the future

Computer Vision « Knowledge Discovery in Databases
Spatial Data Analysis * Domain Specific Language * Meta-data Management
Extraction-Transformation-Loading ¢ Data Warehousing

PREDICTIVE ANALYTICS

DIAGNOSTIC ANALYTICS
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DESCRIPTIVE ANALYTICS
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Conclusions

m Data integration is critical due to the huge amount of data from
the diverse points of the agri-food value chain.

m Technology management is also critical to select and update the
most suitable for each point of the supply chain.

m Technologies and their underlying concepts must be well known to
avoid overlaps in the information systems that support the whole
agri-food value chain.
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