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What is virtual fencing?



Principles of a virtual fence
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Past research

• Technology driven
• Buried wire

Limitations:
• Based on location, NOT behaviour.
• Animal can’t return.
• Expensive and not moveable.



First studies (2004-2009)

•Manual application – fleck devices.

•Software and hardware engineering.

•Can cattle learn to respond to the audio cue?



Automated algorithm

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



Automated algorithm



The virtual fencing system
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CSIRO and Virtual Fencing

• Two CSIRO patents: IP licensed to Agersens



Web App / 
Tablet App
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The eShepherd IoT Platform

A robust and scalable platform designed to perform in rural and remote areas



The eShepherd Neckband Technology

Aversive Pulse
Harmless

Secure Flexible Strap
Active re-positioning, 

adjustment & quick release

Smooth Surfaces
Two-piece construction. UV 
resistant, farm tested plastic

Position and Behaviour Tracking
GNSS location and IMU inertial motion 
and behaviour detection

Training Program
CSIRO IP

Integral Audio
Non-aversive audio cue



Australian Government Project
– Agersens(Sally 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 (Nikki Reichelt, Ruth Nettle)
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CSIRO beef cattle team

Dave Henry

Questions:

How effective is virtual fencing?

Do cattle know when a fence has moved?

What are the welfare impacts of virtual fencing?



Do cattle know if a fence has moved?

• Important for strip grazing,  
pasture management, 
temporary exclusion

• Do cattle learn the audio cue or 
the fence location?



Moving fence trial
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GPS plots

No fence
69 h

40% training
48h
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54.75 h
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Approximately 4 h 
until first new fence 
interaction

Campbell, et al., 2017



Virtual fence vs. electric tape



Virtual fence vs. electric tape





Did they stay within the boundary?

No fence

No fence

Virtual fence

Electric tape



Learning responses

72% of all cues were audio 



Behaviouralpatterns



Fecal cortisol metabolites



How about sheep?
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Rick LlewellynFran Cowley Danila Marini

Sheep Team – CSIRO and UNE

Caroline Lee TellisaKearton

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)



How do we implement the fence?



Can sheep respond to an audio cue?

50 % of sheep respond after 3 interactions with the fence

Marini et al 2018



Presentation title  |  Presenter name29 |
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Marini et al 2018

Effectiveness of virtual fencing

Day 1 Day 2 Day 3



Virtual fencing in sheep

• Rapid learning to respond to the audio cue.

• Effective control of location.

• Respond to a moving fence.

Issues:

• Wool – insulator

• Miniaturisation

• Cost per unit



Framework for welfare assessment



Predictability and controllability

Weiss, 1972.

A: light signal + wheel
(Predictable and 
Controllable)

C: No shock

B: No signal + 
shock
(not P or C)
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Lee et al., Frontiers Vet. Sci. 2018



Before learning – first interactions

Kearton , T. et al. 2019.  

Audio
Electrical pulse
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Conclusions

• Virtual fencing effectively 
contains cattle and sheep.

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

• Welfare impacts seem minimal.
• Potential to transform the 

industry.
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