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Disclaimer
• I’m not a tech guru

• Todays talk will be a bird’s eye view of the technology and application in SW

• Use of technology is driven by need and economics
• A tool. The usefulness of the tool depends on the need
• Neither of these are static

• Technology has been around for 20+ years. Technology refinement is 
allowing it to become scalable
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What is Virtual Fencing
• Setting Boundaries: Land managers use a mobile app or computer 

program to draw virtual boundary lines on a map.
• Audio Warning: When an animal approaches the invisible boundary, 

its collar emits a series of warning beeps.
• Correction: If the animal crosses the boundary, the collar delivers a 

mild, benign vibration or shock.
• Associative Learning: Animals quickly learn to associate the audio cue 

with the correction. Within days, they respond to the sound alone 
and turn around before the correction is needed.
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First Point: Communication Driving the Collar

• Regardless of company, the collar utilizes 
GPS technology to determine location of 
the cow and location of boundary.

• Programming the collar with boundaries, 
etc. utilizes a few different approaches 
depending on company.

• Cellular reception on the individual 
collar.

• Cellular reception to LoRaWan tower 
(or other gateway) which then 
broadcasts radio frequency to collars.

• Satellite to “cow gateway”.
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Communication

• Communicate from 
computer/phone to GATEWAY

• From gateway to collar
• Collar to cow
• Then Reverse

• Cow to collar
• Collar to gateway
• Gateway to phone/computer
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Collar

Cow
Herd collar data
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Key Point
• Once the collar is programmed, it does NOT need to be in 

communication with gateway for GPS boundaries to work.

• To reprogram the collar OR to collect data from cow 
movement/location, the cow must be in contact with gateway!

• This is critical and importance depends on goals for the use of the 
technology.
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Who learns faster: ranchers or cows?

Training
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Training and User Commitment is a MUST
• Cows must go through training period

• Associate physical barrier with sound/shock
• 20 cows is one thing. 200 cows is another. (feed, location, etc.)
• Can take 3-5 days.
• Companies (or NMSU Extension) can provide support for this.
• Don’t forget about communication

• Ranchers must commit to the technology
• Simply putting on collars and training cows = failure
• Terrain, pastures, behavior, boundary experimentation, software familiarity, 

etc. are all critical



Introduction to Virtual Fencing/ Herding
NoFence System
GPS and Activity Data

GPS to work needs 3.5m accuracy

Warn-Zap cueing

2G coverage / 4G CatM

Grazing Area Warning zone

Electric shock

Presenter Notes
Presentation Notes
Nofence virtual fence in action on cattle
https://www.youtube.com/watch?v=N-JEk_YYX7I




LEARNING PROCESS
SKIN DEFENSE SYSTEM
ASSOCIATIVE LEARNING

Training Cattle to Virtual Fencing

72% 98%

28% 2%

CON VF

OVERALL

Period 1 Period 2

CON VF CON VF

PEN TRAINING CONTROL VF-ACTIVE

Area: 0.20 ha
Perimeter: 248 m
Length: 65.8 m

67% 97% 77% 99%

33% 3% 23% 1%

CON VF CON VF

PERCENT TIME PER PERIOD ALERTS/COW/DAY
PERIOD: 1 VS. 2 
WARNS: 1.83 VS. 0.64
ZAPS: 0.43 VS. 0.31

Presenter Notes
Presentation Notes
The take home message appears to be that VF was 97-100% effective to keep cows within designated zones. Cows apparently learned quickly (1-3 days) to avoid 'zaps' while relying increasingly on warnings to alter behavior.

Training Beef Cattle To Use Virtual Fence Systems (USPLF, 2023)
Virtual fencing (VF) is an alternative method to control livestock dispersal. This method consists of the use of animal wearable collars that employ auditory-electric pulse cues to deter animals from trespassing a virtually determined fence boundary. Despite VF suggesting promising applications for Precision Livestock Farming, there is limited information on best practices to train groups of cattle to VF configurations effectively. Eleven Brangus cows at the New Mexico State University’s Chihuahuan Desert Rangeland Research Center were allocated three days to feeding areas (0.19 ha) with or without VF exclusions. The process was repeated for two periods lasting six days each and the experiment duplicated on two separate groups of cattle (11 and 17, respectively). The VF collars communicated real-time animal positions and activity at 15-minute and 30-minute intervals. The data were analyzed via an ANOVA to compare daily-derived variables per cattle on time spent within excluded area and the number of auditory-electric pulses emitted during the deployment. Activation of VF reduced differently (P <0.01) the time spent on excluded areas in period 1 (8.0 vs. 0.6 ±0.3 h) and period 2 (5.4 vs. 0.2 ±0.3 h) due to treatment by period interaction. Exposure to VF in period 1 triggered a greater frequency of auditory (1.8 vs. 0.6 ±0.4; P<0.01) and electrical pulses (0.7 vs. 0.2 ±0.2; P<0.01) per cow than in period 2. Results indicate that cows learn rapidly to respond to VF boundaries by reducing the time spent within excluded areas and by minimizing the frequency of pulses and relying increasingly on auditory cues to alter behavior.
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Black Fire: Deployed 200 collars



BE BOLD. Shape the Future.
New Mexico State University
aces.nmsu.edu

Training!
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Applications in SW Pastures
• Elk/public/environment makes fence maintenance difficult?
• Destruction of fences (wildfire)?
• Grazing Management?
• Cattle location for gathering?
• Management of riparian or environmentally sensitive areas?
• Future: Cattle behavior as indicators of physiological events 

(predation, estrus, calving, etc.)
• REAL-TIME Vs. INTERMITTENT COMMUNICATION WITH COW
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Know technology limitations for your goals
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Gateway limitations 
• Remote locations are a challenge with current station configurations
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Gateway coverage of pasture
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Do you need 100% pasture coverage?
• Do you need real-time monitoring or is fencing the primary concern?
• Are water holes covered?
• Cost vs coverage?
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Does it work?



Proof of Concept in Desert Pasture
ALERTS/COW/DAY
WARNS: 1.12
ZAPS: 0.17

FORAGING BEHAVIOR
COMPARISION OF CONTROL TO VF-
ACTIVE DEPLOYMENT PER COW/DAY

Area: 480 ha
Single Water Location 

CONTROL

CONTROL VF-ACTIVE
AREA* (Ha) 134.20 86.91
DIST (Km) 6.56 5.80
ACTIVITY (#) 32587 30491

52%

1%

CON VF

18% 0%

CON VF

20% 3%

CON VF

EXCLUDED EAST BLOCK EXCLUDED WEST BLOCK

Block Area: 209 ha
Single Water Location 

Block Area: 200 ha
Single Water Location 

Block Area: 80 ha
Single Water Location 

EXCLUDED PREFERRED 
VEGETATION BLOCK

ALERTS/COW/DAY
WARNS: 1.12
ZAPS: 0.14

ALERTS/COW/DAY
WARNS: 2.09*
ZAPS: 0.51*

EAST BLOCK WEST BLOCK PV BLOCK

Presenter Notes
Presentation Notes
Virtual Fencing of nursing cattle grazing large pastures of Chihuahuan Desert rangelands (SRM, 2023)
Virtual fencing (VF) is an emerging technology to control livestock dispersal. This technology includes collars that employ auditory-electric pulse cues to deter animals from trespassing into excluded zones. Our objective was to investigate VF application on extensive rangelands. VF-trained nursing Brangus cows were grazed in a 480 ha pasture at the New Mexico State University’s Chihuahuan Desert Rangeland Research Center with the VF-deactivated (control) or activated using three different polygon configurations. The VF-activated polygons excluded cattle from grazing either the East (209ha), West (200ha), or preferred Vegetation PV (80ha) within the pasture. Each pasture deployment lasted a week and the process was repeated on two groups of 11 and 18 cows, respectively. We analyzed 1) foraging behavior differences (control vs. VF-activated); 2) percentage of daily GPS locations within the excluded zones (control vs. VF-activated); and 3) number of auditory-electric pulses emitted during each VF-activated configuration (Excluded blocks East, West, or PV). The data were analyzed via an ANOVA to compare daily-derived variables. Cattle covered larger areas during control vs. VF-activated deployments (134.2 vs. 86.9ha P=0.04) with no differences in distance traveled nor cumulative activity index derived from the in-built motion sensors. When compared to the control, all VF-activated configurations significantly reduced the percentage of GPS positions within the excluded zone (East 52.27 vs. 0.67%GPS P<0.01; West 18.49 vs. 0.49%GPS P<0.01; PV 19.90 vs. 3.04%GPS P<0.01; control vs. VF-activated respectively). Significantly (P<0.01) higher audio and electric pulses (2.09, 0.51 respectively) were emitted during the PV trials compared to East (1.12, 0.17) or West (1.12, 0.14) blocks. In conclusion, VF holds promise in controlling spatial exploration patterns of cattle in extensive rangelands. Polygon configuration requires further research to understand trade-offs between animal welfare and effective management. 
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Key outcomes from the field deployment

>200 collared cattle

Two ranches on federally managed allotments

4 d training period

Cattle conditioned using physical fence + VF 
cues

79–94% containment estimates

After more than 200 days across two sites

1 –2 wk gathering reduction

Producer-reported time savings

1 0% gathering efficiency 
increase

Reported in progress report

Yes sensitive site protection

Riparian/burned areas protected with virtual 
exclosures

Presenter Notes
Presentation Notes
Metrics come from the final report, progress report, and case-study draft. Use ranges carefully and describe them as field estimates.
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Key Consideration: 

Physical fences were built on property or pasture 
boundaries. 

Virtual fences in the SW require animal husbandry, 
knowledge of behavior, and understanding terrain 
considerations. Effective VF requires good 
stockmanship.
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Considerations and Implementation
• Why do you need it, and is it cost effective?
• Pasture size and boundary considerations!
• What communication is available in your pasture?

• What communication does collar/company utilize?

• Is gateway coverage conducive to your goals?
• Do you require real-time monitoring?

• Learn terrain and fencing strategies.
• Learn fencing strategies for sensitive sites.

• Make entire zone a shock zone for example

• Know your commitment to technology.
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Considerations and Implementation
• Is solar important for the collar?
• Class/size of cattle and how often do you handle them?
• Commitment of everyone in grazing associations?
• Leased vs purchased collars?

• Cost for lost collars.

• Data management and access.
• NO, IT HAS NOT BEEN TESTED ON HUSBANDS!!!
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