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CONCEPT DEVELOPMENT VALIDATION

 Use cow ear to determine impedance and
How to :
make the AC Testing optimal frequency

* Weigh finished circuit to ensure it's less than 15 grams

Frequency Voltage * Test for feedback on successful shock delivery
Characteristics gy Characteristics through current sensor feedback
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BACKGROUND

 Multiple team project

O Engineering

O Animal

O Stakeholders

 Current Design is too heavy and
consumes too much power

Research
to decide

* Test variability of shock using oscilloscope

Precise and ammeter
Parameters

* Current design is based on shock W [ o] I’:/‘ ,er';uw
collars and electric fence systems Fig- 1: Current System Design

VALUE PROPOSITION

Literature Experimental
Review Data

Circuit
Design

CONCLUSIONS &
RECOMMENDATIONS

RanCherS Spend Valuable reSOU rCeS COnStrUCtlng and ¢ Use an Ideal freq UenCy Of Frequency vs. Average Impedance at 5V Using
Impedance Analyzer in vivo
cattle operations. As these fences are time consuming and * Use in vivo probes to allow
* Transformer - Increase minimal resistance :
difficult to build, the flexibility of the grazing area is lacking. voltage to target range = 8

* Integrate shock circuit
Into current design

This harms the landscape and decreases livestock .
 Currentsensor - Provide

production. There is a need for an adaptable system that can feedback on shock delivery

e Test on live cows to find
Ideal shock values

control the grazing area borders. A virtual fence system can

 Gate Driver - Arduino to
be remotely operated, allowing ranchers to easily implement MOSFET current amplifier

Fig. 3: Ear Testing Results

rotational grazing systems. e MOSFET = DC to AC

switching

e Diode - Protect com ponents Fig. 2: Final Circuit Design ACKNOWLEDG EM ENTS
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» Circuit shall provide feedback after shock is delivered Transformer $2.90 0.340 g oroject.
» Circuit should weigh no more than 15 grams Current Sensor |$3.79 0.077¢
R Gate Driver $2.74 0.785¢g . .
« System shall fit within a 250 x 100 x 300 mm enclosure I Unlvers|tyof|dah0
College of Engineering

MOSFET $1.80 2.240 g
e Circuit is compatible with existing PCB design Diode $0.10 0.245¢ . .
Total 3.687¢ 2024 Capstone Project
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