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INTRODUCTION
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Problem Statement:
‐ Busy schedule
‐ 2 dogs that want outside often
‐Neighbor dog, no fence

Solution Statement:
‐Smart Pet Door that will unlock after 

reading an RFID tag on a pet’s collar and lock 
after the pet passes through the door. 

EXECUTIVE SUMMARY

OV-1 DiagramScope
The Smart Pet Door Will:
‐ Have a user interface
‐ Recognize allowable RFID tags
‐ Unlock pet door upon reading 

allowable tag
‐ Re‐lock pet door once pet goes 

through
‐ Will let your pet go in and out freely 

while blocking unwanted animals 
from getting in your house
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SYSTEM HARDWARE
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RFID SYSTEM
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Requirements:
- Read RFID tags from outside of door
- Read distance >= 6inch
- RFID tags must be collar mountable

• Passive RFID Tags 
• Mifare RC522 (MFRC522) RFID Module

• 13.56MHz (High Frequency Range)
• Antenna needs 3.3v power supply 
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RFID SYSTEM
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- MFRC522 RFID Module takes up 5 
digital IO pins 

- Arduino Library for this specific part
- Could not achieve 6inch read distance

- Second RFID reader
- 2 IO connections, RX & TX
- Could not read tags

- Continued design with MFRC522

SOLENOID LOCKS
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‐Locks pet door from swinging either direction. 

‐ When energized, a magnetic field pulls the plunger 
down, allowing the door flap to swing.

‐ Sloped edge on one side
‐ Door able to close after solenoids lock
‐ Hall Effect Sensor removed from design
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SOLENOID LOCKS
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- 12V DC to power solenoids
- External Power Supply
- NPN Transistors (TIP120) used to 

control solenoid with Arduino.
- Current limiting resistors
- Diode to prevent kickback voltage

INFRARED PROXIMITY SENSOR
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Requirements:
- Detect an object from at least 6inch away 

from the door

• Used to unlock door to let pet out
• 30cm (11.8”) used instead of 6”
• 5v power, ground from Micro
• Output voltage measured 0.43V at 30cm
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USER INTERFACE
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Planned User Interface:
‐ LCD and Keypad
‐ Lock/Unlock buttons
‐ Ability to add and remove programmed tags
‐ Not enough IO Ports available for this design.

‐ Tried port expander IC
‐ Did not work, code did not compile

Alternate User Interface:
‐ Red‐Green‐Blue (RGB) LED
‐ Push Button
‐ Locks/Unlocks door
‐ Shows Locked/Unlocked State
‐ Pre‐programmed tags

Planned User Interface

Alternate User Interface
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RFID System Software Design
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IR Proximity Sensor Software Design

Volts = value from sensor * 5/1024

distance=13*(Voltage)-1

Conversion Calculations 
used in Code:
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User Interface Software Design
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Integrated Software Design
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TIME MANAGEMENT
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Planned Schedule: 20 weeks/200hours
Start: mid July
Finish: mid November

Executed Schedule: 12 weeks/138hours
Start: mid September
Finish: December 6

COST BREAKDOWN
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$1,821.00

$79.99

Market Comparison
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LESSONS LEARNED

 Spend more time on research in the beginning
 Arduino Mega > Arduino UNO
 RFID issues

 Time Management is KEY
 Planned time ≠ Available time, Plan Accordingly
 Expect the unexpected

 Start the project EARLY
 Getting started takes longer than you think
 It is difficult to catch up when you start out behind
 issues may have been resolved if I started early and 
was able to put in more time
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 Don’t Take on too many new things at once
 New to Arduino
 RFID
 Built physical door myself, no prior skills or 
knowledge
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