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Division of Tasks

Them Le (EE) 
● Power System, Hardware, Eagle CAD 

drawings.

Carlos Pereda (CpE) 
● Database, Back-end Management, WiFi 

Communication.

Danny Russell (CpE)
● Front-end UI, Web and Mobile 

Application.

Roddey Smith (CpE)
● Housing Design, Test Bench, Misc HW 

& SW help as needed.



?

The Problem:

● Current system on the signs to know 
whether a garage has available spots 
doesn’t work.

● Too much time is wasted searching for 
parking.

The Solution:

● U-Park provides accurate information 
accessible from any mobile device.

● U-Park helps visualize parking 
availability for each level of the garage.

● Allows users to check garage parking 
availability without having to drive in. 

What is U-Park?



System Block Diagram
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Requirement Specification

Cost: No more than $50 per sensor module

# Spots Monitored: At least two (2)

Communication: Wireless

Short Update Interval: < 3 Minutes

Operation Duration: > 16 Hours per day

Power Consumption: No more than 500 mA

Power Source: 120V AC

Operating Environment: Florida Climate

User Interface: Mobile Friendly



ATMega328P-PU vs. MSP430

● ATMega328P-PU vs. MSP430
● Extremely low power was not a requirement
● ATMega328P-PU has more available online 

resources
● ATMega328P-PU also has more variety of 

compatible sensors that are easy to experiment 
with

● Past experience of team members with using an 
Arduino UNO board 



ATmega328P-PU Specifications

CPU 8-bit AVR RISC based 
Processor

# Pins 28

Memory 2 kB Flash Memory

# GPIO Pins 23

Operating Voltage (1.8 - 5.5) V

Price ~ $1.80



Outer Casing Details

● Designed In Fusion 360
● 3D Printed main housing module
● Issues with FAB-LAB Printer



Outer Casing Design

Top-Down View Front View



Outer Casing - Fusion 360 Design



Hall Effect Sensor Infrared Sensor Ultrasonic sensor

Spot Detection Sensors



Ultrasonic Sensor

Advantages:

● An ultrasonic sensor’s response 
is independent of the surface 
color or optical reflectivity of 
the object.

● Low power consumption

● Stable performance, accurate 
distance measurement.

Disadvantages:

● Needs to be mounted in a 
downward-looking 
configuration, as perpendicular 
as possible to the target

● Targets of low density, like foam 
and cloth, tend to absorb sound 
energy; these materials may be 
difficult to sense at long ranges.



Manufacturer Parallax

I/O Lines 4 (Vcc, Trig, 

Echo, GND)

Price $1.42

Detectable Range 2cm-4m

Resolution 0.3 cm

Power Supply 5V DC

Ultrasonic Sensor

Distance r= Ultrasonic Spreading velocity (340 m/s) * time



Power Supply

From Battery

Advantages:
● Ease of use 
● Testing purposes

Disadvantages:
● Not an efficient method in the 

long run to implement the U-
Park system

● Batteries alone would require 
much higher maintenance costs 
as the batteries reached the end 
of their life

From 120V AC

Advantages:
● Stable power supply
● Cheaper than batteries

Disadvantages:
● Whole system goes down if the 

power is out
● Have to use transformer and 

other components to step down 
voltage from AC to DC



AC to DC Block Diagram

120V AC @ 60 Hz
Step Down 
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Linear Switching

Function Step down Step up, step down, invert

Efficiency Low to medium high if the different 
between input and output voltage is small

High

Waste Heat High Low

Complexity Low, usually requiring only the regulator 
and low-value bypass capacitors

Medium to high, usually requiring inductor, diode, 
capacitor

Size Small to medium in portable designs, but 
may be larger if heatsinking is needed

Larger than linear at low power, but smaller at 
power levels for which linear requires a heat sink

Total cost Low Medium

Ripple/Noise Low; no ripple, low noise, better noise 
rejection

Medium to high, due to ripple at switching rate

Voltage Regulator



PCB Schematic



AC to DC Schematic



MCU Schematic



ESP8266 - WiFi Transceiver

● WiFi Technology.
○ Adheres to IEEE standard 802.11 b/g/n.

● Inexpensive.
○ +/- $4.00 street price.

● Long range to connect.
○ Up to 366 meters (+/- 1,100 feet) using the PCB 

antenna.

● Easy to program.
○ Hayes Communications’ AT Command set.

● Other features  makes it the ideal communication 
module  to incorporate in the U-Park board.
○ Reduced size.
○ No heat producing components.



● Module 1 (AVR-C) program running on the 
MCU’s
○ TCP Client.
○ Check parking spots every 30 seconds.
○ Reports information to Liaison.

● SPOT (Visual Basic) running on the server
○ Updates MySQL DB Structure.
○ Monitors activities.

● Liaison (Visual Basic) running on the 
server
○ TCP Server.
○ Multi Thread.
○ Updates MySQL DB (Transactions).

Software Details

● DB Triggers (MySQL script) running on 
server
○ Updates DB (Parking Availability).

● Mobile app (Website & Mobile App)
○ Provides updated information on UCF 

available parking spots.
○ How to get there.



Software Details (Module 1)



Software Details (Spot)



Software Details (Liaison)
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Software Details (MySQL Script)



User Interface

● Overview
○ Where users will interface with the 

system
○ Register and log in
○ Quick access to parking information

■ Safety
■ Convenience

● Interface Types
○ Administrator
○ Standard User



User Interface

● Software Details
○ HTML and Bootstrap CSS

■ Built front facing web application
■ Scalable to any size screen

○ PHP
■ Scripting for database access

○ Javascript
■ Table refresh
■ Event Messages

● Development Tools
○ NetBeans

■ HTML and Bootstrap
○ Eclipse

■ PHP and Javascript
○ XAMMP

■ Website and database test 
environment



● Bootstrap allows for scalability and 
Clean-looking UI elements

User Interface



User Interface

● Registration Process
○ Create username and password
○ Check for validity
○ Input to user database with password 

encrypted using Sha256

● Login Process
○ Enter username and password
○ Send encrypted values to database to 

confirm validity



User Interface

● Standard User Interface
○ User selects garages to monitor
○ Table is built with parking levels from database
○ User can click on specific garage to see levels on each floor

● Administrator Interface
○ Used by garage owners or custodians
○ Have ability to mark garage as closed or reserved
○ Can do this for individual floors



Map View

● Users can view garage 
location on Google Maps
○ Admins input latitude 

and longitude
○ Uses Google API to 

show garage location
● Once user has chosen a 

garage, they can identify 
the location on Google 
Maps



Mobile Application

● Quick access to all functions of web 
application

● Scaled to be viewed on smaller screen
● Built with speed and safety in mind



User Interface



Prototype



Budget and Financing

● The project is being self-funded by the team

● Specification was to come in under $50.00 per module

● Competitors products are no less than $100



Budget and Financing (cont’d)



Project Progress

65%
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Questions ?


