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Motivation and Background

Motivation
- Give our pets a way back in the house
- Protection from the rain after their adventures
- Owners do not have to physically let them in 

(stay comfortable in bed)
- Owners do not have to be home

Background
- Pets can be left alone at home for 8+ 

hours
- Pets can be stuck outside, hiding 

under cars to stay out of the rain
- Cat doors that utilize microchips can 

cost upwards to $250
- Using IR LEDs is cheaper, and does 

not require paying for microchipping

Christopher Vanle



Goals and Objectives
Basic Goals

- Initial step that will turn on our system
- Collar to function as a key to prevent rodents
- A way to verify pet passed through the door or 

still in the doorway

Advance Goal
- Improvement to the initial step to prevent 

randomly turning on our system

Stretch Goals
- Security feature for the owner, such as a 

camera just in case of system failure
- Improved “key” code

Basic Objectives
- IR motion sensor as initial step to detect 

our pet and turn on our system
- IR LEDs (940 nm) on collar to 

communicate with the cat door to open
- IR LEDs and photodiodes to verify when 

the pet has passed or is still in the 
doorway

Advance Objective
- Use an active IR motion sensor, relying 

on reflection of radiation from the 
emitter

Stretch Objectives
- Live camera on the door that can be 

viewed from computer/app
- Randomized communication to improve 

collar key

Christopher Vanle



Subsystem Specifications             Component Spec.

*Note: Subsystem Spec. changed from Collar Battery 
Life to Motion Sensor Detection Reliability

*

*
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Comparison: Door Opening Mechanism
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Comparison: Door Material
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Comparison: Motor Technologies
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Comparison: DC Motors
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Comparison: Microcontrollers 

Davis Rozel



LEDs vs Laser Diodes

Christopher Vanle



Comparison: IR LEDs and Photodiodes
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Comparison: Motion Sensors

Christopher Vanle



Comparison: Focusing Lens

Christopher Vanle

Fresnel Lens Simulation

Plano-Convex Lens Simulation



Comparison: Power Source

Daniel Hemmerde



Comparison: Door Battery

Daniel Hemmerde



Comparison: Collar Battery
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Comparison: Solar Panels

Daniel Hemmerde



Comparison: Solar Panel Manager

Daniel Hemmerde

*Note: Solar Panel Manager will have its own PCB.



Comparison: Wall Adapter
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Comparison: Software Language
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Software Flowchart
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Class Diagram
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State Diagram

Davis Rozel



IR Communication
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Door Frame Model

Material
- Frame material: Wood (free)
- Door material: acrylic 

Dimensions
- Frame: 2’ x 1’
- Door opening: 9” x 9”

Christopher Vanle



Hardware Block Design

Davis Rozel



Main Board

Davis Rozel



Collar Schematic

Davis Rozel



12v Converter                                    12v Motor Controller

Davis Rozel



IR Receiver 
Motion Sensor
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Occupancy Sensor
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Battery Subsystem
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Main Board PCB

Daniel Hemmerde



Collar PCB

Daniel Hemmerde



12v Converter                                    12v Motor Controller

Daniel Hemmerde



Battery Subsystem PCB

Daniel Hemmerde



IR Receiver and Motion Sensor PCB

Daniel Hemmerde



Testing: Motion Sensor

Performance Evaluation
- Range of motion sensor is lacking. From 

testing, it can detect the reflection of an 
object up to 4 inches away. 

Solution
- Position of motion sensor was moved in 

our design to have a better chance of 
reflecting off our pet.

Christopher Vanle



Testing: Power Manager

Performance Evaluation
- Successfully charged the battery 

with solar and dc wall adapter. 
Switching circuit successfully 
blocked unwanted source to 
prevent a reversed current in used 
source

Daniel Hemmerde



Budget                                                  B.O.M.

Christopher Vanle



Work Distribution

Christopher Vanle



Progress and Plan for Completion

PCB 
acquired, 
iterations 

made.

PCBs 
finalized, 

implement 
software

Midterm 
Demo

Thorough 
testing and 

final 
changes for 

the Final 
Design

Senior 
Design 

Showcase

Currently

10/11/202
4

10/18/202
4

11/15/202
4

11/22/202
4

Christopher Vanle



Thank you for your time!
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