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Use Case and Application

Current door unlocking systems have
limited security and are boring

Use Case:

e Security

e Fun andengaging

e Durable

e Relatively quick entry time
e Unique key for each user

e Reliability and repeatability




Quantitative Design Requirements

Communication between the phone, the
mat, and the lock via bluetooth

Two-factor authentication via phone app
Minimum of 10 dance steps per dance Correct dance opens door >99% of the time

Speakers should achieve specs

Ability to choose between >1 song 100H7 - 15KHzZ and ~70dB

Backup PIN Materials and design must withstand 300 lbs

Differentiate between standing and stepping | Function as a traditional doormat

Security Hardware/Software Manufacturing



Solution Approach Do Lock

Software

e Arduino IDE for ESP32 o Mod
e React Native/Expo for App snce
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e 3D Printing
e Laser Cutting



Fthical Considerations

Safety and Public Health

e Increased home security
e Physiological and psychological benefits

Social

e Productisn't for everyone
e [Fun and exciting for young adults

Economic

e Relatively inexpensive (<$150 unit cost target)
e Potential compatibility with existing smart/open source locks
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Door Lock Block Diagram
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Implementation Plan

Buying

e Microcontrollers, speakers, keypad, FSRs, lock solenoid

https://wiki.seeedstudio.com/xiao_esp32s3_getting_started/
https://cdn.sparkfun.com/assets/parts/1/8/7/0/4/19102-Surface_Transducer_-_Large-01.jpeg
https://m.media-amazon.com/images/W/MEDIAX_849526-T1/images/I/51R0OFJogo3L._AC_SL1001_.jpg
https://m.media-amazon.com/images/W/MEDIAX_849526-T1/images/I/61JkTHaKSHL._SL1001_.jpg
https://m.media-amazon.com/images/W/MEDIAX_849526-T1/images/I1/611J0hGjLaL._SL1174_.]jpg



Implementation Plan

Assembling
e Mat, lock, weight sensors
Designing/developing

e PCB, software, app, electronics housing and mat exterior



Testing, Verification, and Metrics

Part Testing

e FSRtuning using a basic step pad prototype
e Speaker testing using a decibel reader and testing different songs for frequency
e Verify functionality of other electronic components

Functional testing

e Use one test dance to verify mat and lock functions
Usability testing

e Cet feedback from others (>20 people) about user experience
Reliability testing

e Use stress testing and long-duration testing to find potential issues (>200 test runs)
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