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What is virtual fencing?
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Principles of a virtual fence
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e Technology driven
e Buried wire

Limitations:

 Based on location, NOT behaviour.
 Animal can'’t return.

 Expensive and not moveable.
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' sManual application-fleck devices.

«Software and hardware engineering.

«Can cattle learn to respond to the audio c
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Automated algorithm o o

Applied Animal Behaviour Science 119 (2009) 15-22

Contents lists available at ScienceDirect

Applied Animal Behaviour Science

ELSEVIER journal homepage: www.elsevier.com/locate/applanim

Associative learning by cattle to enable effective and ethical virtual fences

Caroline Lee®*, John M. Henshall?, Tim ]J. WarkP, Chris C. CrossmanP®, Matt T. Reed 2,
Heather G. Brewer?, Julian O’Grady?, Andrew D. Fisher?

2 CSIRO Food Futures Flagship and CSIRO Livestock Industries, FD McMaster Laboratory, Armidale, NSW 2350, Australia
b CSIRO Food Futures Flagship and CSIRO ICT, Queensland Centre for Advances Technologies, Pullenvale, QLD 4069, Australia

Patents :
Lee, C. An apparatus and method for the virtual fencing of an
animal. PCT/AUT2005/001056. 26 Jan, 2006.

Lee, C., et al. A control device, and method, for controlling the
location of an animal. PCT/AU2009/000943. 28 Jan 2010.

Challenges: battery life, attachment and collar design
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Automated algorithm
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The eShepherd loT Platform ,
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A robust and scalable platform designed to perform in rural and remote aicas

3G/AG/Sat
Base Station(s)

Web App /
Tablet App
eShepherd
Neckband
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The eShepherd Neckband Technology

Smooth Surfaces - Position and Behaviour Tracking
Two-piece construction. UV Training Iz:rglgggrpp GNSS location and IMU inertial motion
resistant, farm tested plastic and behaviour detection

<

Secure Flexible Strap
Active re-positioning,
adjustment & quick release

Integral Audio Aversive Pulse
Non-aversive audio cue Harmless
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Australian Government Project

— AgersengSally Haynes)

— RDC partners:

—Dairy Australia, MLA, AWI and APL
— R&D providers:

—TIA (Megan Verdon, Richard Rawnsley)

—University of Sydney (Sabrina Lomax, Cameron Clarke)
—University of New England (Danila Marini, Fran Cowley)
—CSIRO (Dana Campbell, Caroline Lee)

—The University of Melbourne (NikReichelt Ruth Nettle)

LINe

University of

el New England THE UNIVERSITY OF o SN
Australian Government SYDNEY THE UNIVERSITY OF
Department of Agriculture _ MELBOURNE

and Water Resources




, i Australian Government

 Department of Agriculture
and Water Resources




. 2 Australian Government

9 Department of Agriculture
and Water Resources

Caroline Lee Dana Campbell Jim Lea Dave Henry

Questions:

How effective is virtual fencing?

Do cattle know when a fence has moved?
What are the welfare impacts of virtual fencing?
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Do cattle know If a fence has moved?

e Important for strip grazing,
pasture management,
temporary exclusion

e Do cattle learn the audio cue
the fence location?
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Moving fence trial

40% fence 60% fence  80% fence
Day 6 Day 14 Day 17
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344 m Campbell, et al., 2017
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Approximately 4 h
until first new fence
interaction

No fence 40% training 40% 60% 80% Lengthways
69 h 48h 89.15h 69.15h 68.15h 54.75h

-—u Virtual fence lines

Campbell, et al., 2017
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Did they stay within the boundary?

Virtual fence
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gﬁﬁc:

Paddock 1 Paddock 2 Paddock 6 Paddock 7
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Behaviouralpatterns
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Fecal cortisol metabolites
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Questions:
What are the appropriate cues and controls for sheep?

Can sheep learn to respond to the audio cue?

What are the welfare impacts of virtual fencing in sheep?
(TelissaKearton PhD)
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Can sheep respond to an_'audio cue?
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Effectiveness of virtual fencing

No VF VF Post VF

Day 1 Day 2 Day 3

Marini et al 2018
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e Rapid learning to respond to the audio cue.
 Effective control of location.
« Respond to a moving fence.

Issues:

e Wool-insulator
e Miniaturisation
o Cost per unit
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Framework for welfare assessment




Predictability and controllabllity

A: light signal + wheel | | B: No signal +
(Predictable and shock C: No shock
Controllable) (not P or C) '

Weiss, 1972.
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Framework

AFFECT

Low

A ..
I Positive
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Framework

AFFECT
1 Positive

Virtual fencing
(after learning)

Low High

»

Predictability /Controllability

Virtual fencing
(initial interactions)

Negative

A 4

Lee et al., Frontiers Vet. Sci. 2018
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Before learning-first interactions

Audio
Electrical pulse

Kearton , T. et al. 20109.

O




Framework

AFFECT
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Virtual fencing
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Conclusions

* Virtual fencing effectively
contains cattle and sheep.

e Learn to respond to the audio
cue and not the location.

e Welfare impacts seem minimal

e Potential to transform the
iIndustry.
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