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Project Motivation

● Risks behind an open garage door

○ Major security risk: 2.5M burglaries in 2024, $3.4B in losses (

○ Weather and wandering animals can cause property damage

● Existing products are locked behind a company brand (ie. MyCha)

○ Universal solution

● Combine smart security innovation into a single device: 

○ Real-time software and IoT integration

○ Remote status checks, alerts, and control 

○ AI powered object identification

○ Camera monitoring



Goals and Objectives

Our project aims to expand on pre existing products and create a more cost-effective, user friendly, and 

universal solution to garage door monitoring. 

○ Basic Goals

■ Constant and accurate access to their garage door’s current status. 

■ Will be able to alter the status of the garage door regardless of their location.

■ Receive notifications on garage door position changes

■ Not allow  ‘close’  if there is an obstruction

○ Advanced Goals

■ View live camera feed on accompanying software

○ Stretch Goals

■ AI object recognition to identify object causing obstruction

■ Notification alerts based on user preference



Specifications

Parameters Target Value

Garage Door Status Detection ≥ 95% Accuracy

Servo Movement Delay ≤ 2 seconds

Obstacle Detection accuracy ≥ 90%

Obstacle Object Identification 
accuracy

≥ 75% Accuracy

Battery Life ≥ 3 months

Operating Temperature -20°C to 60°C

Operating Voltage 3.3V - 5V

Overall Power Consumption ~2W - 6W

Unit Cost $40-$60



House of Quality

● Keep costs low

●



Hardware



Hardware Block Diagram 



Microcontroller Technology Overview

MCU and 
Devkit

ESP8266 
(NodeMCU)

ESP32
(ESP32 
WROOM)

BCM2835 
(Raspberry 
Pi Zero W)

RP2040 
(Raspberry 
Pi Pico W)

RP2350
(Raspberry 
Pi Pico 2 W)

Price $8 $9 $15 $4 $5

Wi-Fi Yes Yes Yes Yes Yes

Bluetooth No Yes Yes Yes Yes

Clock 
Speed

160 MHz 240 MHz 1 GHz 133 MHz 150 MHz

Flash 
Memory

4 MB 4 MB None 2 MB 4 MB

RAM 64 KB 520 KB 512 KB 264 KB 520 KB

Operating 
Voltage (V)

3.6V 3.6V 5V 5V 5V

● Prioritized on MCU and 
development kits with 
wireless connectivity built 
in

● Which MCU provided the 
best specifications with 
reasonable and low cost?

● MCU of choice: ESP32



Microcontroller Technology Selection

WHY ESP32-WROOM ?

● Low cost ($9)

● Wireless connectivity built in

● Easy integration 

● Energy efficient

● Clock speed: 240 MHZ

● Memory(RAM) : 520 KB

● Flash Memory: 4 MB

WHY ESP32-S3 ?

● Flash ram of 

ESP32-WROOM was 

insufficient for necessary 

camera functions

● More pins exposed for the 

camera

● Clock speed: 240 MHZ

● Flash memory: 8 MB

● PSRAM: 8MB ( Needed for 

the camera) 

● More expensive ($15)



Door Position Detection Sensor Technology

Reed Switch MC-38



Object Detection Technology 



Camera Technology Selection

Camera 
Module

Resolution
(MP)

Lens size Library 
support

Power 
requirement

Cost

OV2640 2 ¼” High (Most 
used and 
supported)

Moderate $8.99

OV3640 3 ¼” Moderate Moderate-High $13.63

OV5640 5 ¼” Moderate High $30.09

OV7670 0.3 ⅙” Low Low $2.10

OV7725 0.3 ¼” Moderate Low $4.72

NT99141 1 ¼” Low Moderate $21.58

● Used for both object 
detection and live feed

● Originally used OV2640 
due to low cost and good 
image quality output

● Switched to OV5640 due to 
limited amount of OV2640 
breakout boards



Temperature and Humidity Technology

● Due to its low cost 

and fair amount of 

accuracy and 

deviation, we chose 

the DHT11 for our 

temperature and 

humidity sensor.



Motor Technology

● Servos chosen for their 

high accuracy through 

PWM (pulse width 

modulation)

● MG90 servo was 

chosen for their all 

metal build quality



Power - Battery Technology



Battery Selection

● Current choice:  556065 Li-Po battery
● Originally considered CR123 battery due to 

convenience but had low power output 
compared to our current choice



Power - Voltage Regulator Technology



Schematic Designs

3.3v buck regulator; AP63203 5v buck regulator; AP63205



Schematic Designs

DHT11



Schematic Designs

USB to UART

 



Servo Board Schematic and PCB Design



Main Board Schematic and PCB Design



Software



Platform Technology

Web Based Application

● low development and publishing 
costs

● No app store restrictions
● High cross-platform 

compatibility: maximizes 
universal user availability



Database Technology



AI-Based Detection Technology

● Initial selection: Edge Impulse

● After testing, running locally with the 

ESP32-WROOM had low detection results

● Implemented Google Gemini for faster and 

more accurate identifications



System Flowchart



State Diagram



Project Activity Diagram

● User interacts with DoorSure system via web app.
● System checks current garage door status.
● User can request to change door position.
● System verifies for obstructions before changing door.
● Notifications sent to user on status updates.



Use Case Diagram



Administrative Content



Budget



Work Distribution

Andrea Rosa

● Web App development
● UI design
● Servo motors

Khang Nguyen

● PCB assembly
● 3D design
● Mini demo garage build 

Felix Liu

● Mini demo garage build 
● Camera integration 
● AI-Thinker

          Mina Ghandour

● PCB design
● PCB assembly 
● UI design



Progress



Remaining Items and Plan for Completion

● Finish assembling PCB boards

● Test PCB boards and ensure hardware is working as expected

● Continue testing to ensure system specifications are met

● Add a login system to web application for additional security

● Refine web application UI for user-friendliness and intuitive navigation

● Build mini garage for live demo



Questions? 


