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Futurefam

FutureFarm:

The European Farm of Tomorrow
Strategic developments of
agricultural robotics
Prof Simon Blackmore

Project manager of FutureFarm
www.FutureFarm.eu
Managing director of UniBots Ltd
simon@unibots.com

www.UniBots.com
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e Eneryy efficient cultivation with light machinery,
precision farming and robotics.
* Assess the influences of roboti
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Intra-row Weeding with a
Cycloid Hoe
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e Currently based on technology development
e ‘Bottom up’ approach
¢ We should now take a systems view
¢ ‘Top down’ approach
¢ Develop a new mechanisation system
based on small smart machines
¢ Establishment
e Crop care
¢ Selective harvesting
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v\ High capital costs

Less waste

e Environment

e Targeted inputs minimise waste

¢ Allows controlled biodiversity (retain non-competitive weeds)
e Economics

e Lower capital, running and unskilled labour costs

* Incremental investment, scalability, redundancy, risk
¢ Social

e Public perception of agriculture improved

* Political goals met through ‘smart farming’

o Less ‘cheap migrant labour’/ more hi-tech skilled staff
¢ Opportunities

* Multi cropping (as many different species as plants!)

e Use existing research sensors
* Even if they need a long time to process
¢ Flexible bioproduction system (just change the program!)
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Agricultural
Robots

Technology Economics

Mechanisation Environment

Management

Fossil fuels

Intelligent
placement

’
®

Machinery/Fuel Light/Air/Rain Herbicides Pesticides Fertilizer

Energy crops Biomass Wastes Off farm pollution Food
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Energetic autonomy
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« Disruptive technology
e Could be built by anyone(!)
* Niche market (probably high value crops)
* Made from standard parts
¢ Small smart machines
¢ (Don't change the environment to suit the machine,
make the machines smart enough to suit the environment)
¢ Small & slow (=safe), light (=very low compaction & energy)
* Smart=Sensible unattended behaviour over long periods of time within a given context
* Minimise energy (targeted inputs, minimise carried mass) ’
e Scaleable work rates
* Longer working hours + at night
e Multiple machines when necessary
* Weather independence
* Plant seed at any time of year
* Weather Dependence
e Pause spraying in wind
* ‘Designated driver’
« Easy to understand and manage
o Aesthetics
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¢ Small, smart, safe and reliable

¢ Informative communication

e Computational autonomy

¢ Energetic efficiency

e Redundant modular system architecture
o Self awareness / safeware
¢ Defined behaviours

o Defined contexts

e Graceful degradation :
¢ Integrated with FMIS
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e “Our definition of intelligence is so anthropocentric as to be next to
useless for anything else” (samuel Butler, 1887)
* Central paradox of artificial intelligence:
* Systems simple enough to be understandable are not complicated enough to
behave intelligently;
Systems complex enough to behave intelligently are not simple enough to
understand.
e BUT we can make machines appear intelligent in defined contexts
* “Sensible unattended behaviour, over Iong periods of time in a semi natural
environment, while carrying out a useful task”
Use a priori knowledge to optimise tasks
Use reactive behaviours in unknown situations (but defined contexts)
Expert system to define context in real time

Expert tsystem to select suitable behaviour based on trigger event and current
context

o Have the ability to be self aware (safeware)
o Graceful degradation through appropriate behaviours (redundancy)
. Givm? us a system that is sophisticated enough to deal with real world
complexity
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» Equipment is going to get smarter B
¢ Develop system architecture to meet requirements : D“‘”wmsd“;mw‘;m
 Move robots out from laboratories for long-term LR e -
practica| tests ;V:u“:a.fmHm‘iuiyaflms‘”&t..fmif:’m -
e Design and build a complete new small smart - S
mechanization system © s e St A0, i
¢ Cross and multi-disciplinarity between ‘pure’ N Y — ' PR
roboticists, agricultural engineers and agronomists : j-:ﬁ-rrﬂ:ﬂ:f:,«zwm e e T
e Please visit www.FutureFarm.eu . ;”;m M; i
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