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Project
Overview



A Problem

Drowsy driving is a serious safety risk, contributing to 21% of vehicular accidents in Canada,
resulting in about 2,100 serious injuries and 400 fatalities annually. Fatigue slows reaction times,
impairs focus, and affects judgment, making it one of the top three causes of collisions in the
country. For industries requiring long driving hours, such as long-haul trucking and ride-share
services, this risk is even greater. For companies, this leads to:

+  Driver safety concerns

+  Productivity losses

+ Delivery delays

+ Higher insurance costs

+ Potential liabilities

Without proper monitoring, companies struggle to identify and address these risks early.

" “°
.Q. Solution

DriveBuddy is an Al-powered mobile app designed to help drivers stay safe by detecting early
signs of drowsiness. Face and eye monitoring technology tracks signs like frequent blinking or
closed eyes. Instant sound and voice alerts notify drivers when signs of fatigue are detected.
Nearby rest stop suggestions encourage timely breaks to recharge. Administrator Dashboard
provides real-time insights into driver safety, alerting companies to potential risks before they
become incidents.

Impact

By combining proactive safety features with practical support, DriveBuddy:

Reduces accident risks

Promotes driver well-being

Empowers companies to manage fleet safety effectively

Improves operational efficiency

DriveBuddy makes roads safer — for drivers, companies, and everyone.



Main Features

Face and Eye Monitoring & Alert

DriveBuddy uses Al and machine learning to monitor a driver’s face and eyes in real-time to
detect signs of drowsiness such as eyes closed for extended periods, or frequent blinking which
' ' are natural responses of drowsiness. Once signs of drowsiness are detected, the app delivers

sound and voice alerts, which help drivers stay awake.

GPS Navigator & Nearby Rest Stop Suggestions

DriveBuddy displays the driver's current location on the map, and suggests the best route to
reach their destination efficiently, ensuring they stay on track and avoid unnecessary detours.
If there are signs of drowsiness detected, the app suggests the best route to reach their
destination efficiently, ensuring they stay on track and avoid unnecessary detours.

Administrator Dashboard

DriveBuddy provides an admin website that allows companies to monitor their drivers’ safety
and well-being, providing insights such as drowsiness alerts to help identify potential safety risks
before they escalate.




Competitor Analysis

DriveBuddy stands out by combining real-time drowsiness detection, proactive alerts, and an administrator dashboard
— a combination that most competitors lack. Unlike traditional navigation apps like Google Maps or Waze, DriveBuddy
prioritizes driver safety over general route guidance. While apps like Drowsy Alert and Samsara offer drowsiness
detection, they either lack comprehensive navigation support or are tailored for large-scale fleet management.

DriveBuddy strikes the right balance — offering individual driver support while equipping companies with actionable
insights to improve fleet safety.

Here's how DriveBuddy compares to other popular solutions in terms of key features:

= S

Google Maps

@

DriveBuddy Samsara Drowsy Alert Waze

Face & Eye Monitoring
Sound & Voice Alerts

GPS Navigation

Nearby Rest Stop
Suggestions

Administrator
Dashboard



Project Milestones

Design

Week 1 Project requirements research

Week 2 Technical requirements research

Week 3 Data models, environment setup, backend basics
Week 4 ) Sleepiness detection, map integration, layout setup
Week 5 o Detection optimization, voice alerts, backend setup
Week 6 ® Admin flow, navigator, profile & history pages, styling
Week 7 o Rest stop suggestions, backend connection, Alpha build
Week 8 o Invitation system, journey summary, Alpha build

Week 9 °® Data visualization, offline maps, marketing page, bug bash
Week 10 o Algorithm improvements, marketing page, Beta build
Week 11 ° Beta build bug bash

Week 12 ° Code freeze, final build

Week 13 °® Final Presentation



Development

Week 1 Research idea project requirements

Week 2 User Research, Personas, Story Mapping

Week 3 Wireframes, Ul Kit, Design Review

Week 4 Wireframe Revisions, Design Annotations

Week 5 Branding Research, Assets

Week 6 Logo Refinement, Component Library, Mockup Design
Week 7 Mockup Refinement, Design Alignment

Week 8 Prototyping, Landing Page Planning

Week 9 Alpha Testing, Proposal Draft, Landing Page Mockup
Week 10 Proposal, Promotional Assets, Landing Page Coding
Week 11 Presentation, Beta Testing, Landing Page Coding
Week 12 Presentation Dry Runs, Landing page launching
Week 13 Final Presentation

o Project Milestones



Software

Design

00

We utilized industry-standard tools to streamline

our design process and enhance collaboration. Figma llustrator InDesign
Through hands-on experience with these tools, we
improved our workflow efficiency and deepened
our expertise in professional design practices.
Photoshop After Effects Premiere Pro

Project Management

We applied Agile methodologies to maintain ‘
an efficient and adaptive workflow, emphasizing
iterative development, continuous improvement, Jira GitHub
and fast issue resolution. Using Jira, we structured
and tracked sprints, monitored progress, and
optimized team efficiency through data-driven .
insights. Slack enabled seamless communication, i
while GitHub facilitated collaborative development .
and systematic bug tracking.
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Persona

We kicked off the design process with an understanding of our users.

Creating user personas was key to shaping DriveBuddy’s design. By identifying key user needs, frustrations, and goals,
we ensured our solution addressed real pain points for both drivers and fleet admins. This guided our design decisions,
keeping the app practical and effective.

Jack Thompson

Age: 45
Occupation: Long-haul truck driver
Location: Vancouver

Jack Thompson spends 10—-12 hours daily on the road, navigating long stretches
across states or countries. With years of experience under his belt, Jack is highly
skilled but finds the job both physically exhausting and mentally draining due to its
demanding nature.

Habits Needs & Goals Frustrations
+ Maintains strict driving schedules + Maximize safe driving hours + Struggles to stay alert on
- Often drives at night « Reduce fatigue-related risks monotonous routes

+ Relies on coffee and energy drinks to stay alert « Difficulty finding safe rest stops

+ Easily locate convenient rest stops

. . . F | iri
with truck parking rustrated by tools requiring constant

manual input
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Habits

+ Uses playlists and podcasts to stay entertained
« Prioritizes passenger safety alongside her own
+ Prefers engaging features to combat fatigue

Habits

Monitors driver performance and

schedule efficiency

Balances managing operations with
meeting delivery deadlines
Relies on data dashboards to track

productivity and costs

o Persona

Sarah Lee

Age: 34
Occupation: Full-time ride-share driver

Location: Vancouver

Sarah Lee juggles 8—10-hour shifts, often late into the night, with the responsibilities of
raising two young children. Tech-savvy and efficient, Sarah depends heavily on apps for
navigation, earnings tracking, and maintaining her customer ratings, making technology an
essential part of her daily life.

Needs & Goals Frustrations

« Struggles with reduced focus during late-
night shifts
- Balancing safety with maximizing earnings

- Stay alert to ensure passenger
safety and satisfaction

- Plan efficient rest breaks
during busy periods

- Finds traditional fatigue-monitoring tools

between rides
- Avoid accidents to prevent
intrusive or unreliable

financial losses

Mark Lewis

Age: 45
Occupation: Fleet Operations Manager

Location: Vancouver

Mark has over 15 years of experience managing a team of long-haul truck drivers for a mid-
sized logistics company. He's responsible for ensuring deliveries are made on time while
prioritizing driver safety and well-being. With his busy schedule, Mark relies heavily on data

and reporting tools to make informed decisions quickly.

Needs & Goals Frustrations

- Maximize manpower by assigning the - Struggles to find solutions that integrate

best-suited drivers for each route smoothly with existing systems
» Reduce costs by improving « Pressure to prioritize delivery targets while
scheduling efficiency ensuring driver safety

- Mitigate accident risks
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User Flow

Creating a clear user flow was crucial for aligning the design and development teams. It mapped out the app’s
core interactions, ensuring developers understood how users would navigate features like fatigue alerts, rest stop
suggestions, and the admin dashboard. This streamlined team communication minimized confusion and kept the project
on track.

Admin Flow Driver Flow

Admin (Web app)

Start from Detection

(Once the detection starts, the view switches to the map, and a s

Company name

Edit Profile

. Edit Profile .

User Image
Username
Email
Company name

Save
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o User Flow

Legend
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Wireframes

After finalizing the user flow, we created wireframes, reviewed them internally, gathered
instructor feedback, and aligned with developers to ensure feasibility. Using a wireframe Ul kit,
we refined the structure before moving to mockups.

Create an Account

Already have an account? Login

All for your safety

Your email address

Tomoko@gmail.com

®ur password
tmk@412345 (o]

Forgot Password?

or

G Login with Google
& Login with Apple

1 do not have an account yet Sign up

Step3of 3

) Upload from Phone
(@) Take Photo with Camera

Skip this for now

Hi! How are you today?

Start by talking to me

- o

Detection Map

Start detection

o

a

Settings

- LU

Start your ‘

\ Jjourney /

@
° Map View -
Profile

The trials and iterations.

16




(%)
ve E

@ Langara College
[N A

3
=
>
<
o

Ontario St

Y
e 3times

Manitoba St

Langara College Q

-0

Quebec St

Sunset Comr

Origin
Tandoori Kitch

&« Start

driving

< Settings

@ Driving History >
See how long you've driven

D Connect Smartwatch >
For better detection & reminders

igs .
Search here i
sy, wanauga rrace
Danbo Robson WAk 958 Ship Ter|
\)\{’\ Bentall\Centre
i & Wwa
Iw d Burrard () @ o
&
o C
ficiCentre
M\Grd
Vancouver City Centre m
y DOWNTOW
0N SqU: VANCOUVE

@)fe Medina

Robson §

Parq Ca

wn-Roundhouse ()

o Wireframes

»
4  toward Manitoba St

Oak:S;
Q

Then

Bl
? Similar ET_

Campjg

'S t—]

V‘Q

L\-

Similar ETA
&
A Re-center

4min N\ 3km-1

Detection o @

< Driving History

Day Week  Month Year

Drivi The time spent driving while
Drive Buddy’s drowsiness
detection was active.

360 286

hours with detection @ alerts received

< Oct1,2024 - Oct 302024 >

Alerts received/hour

This is calculated by dividing the total daily alerts by the
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Liezel Sagayadoro

User Type: Fleet & Logistics Driver
Vehicle: Light Cargo Vehicle
Birthday: April 09, 2000

Email: Isagayadoro@gmail.com
Password: P —




Logo & Ul Kit

We developed branding that reflects our core values, designing the logo, selecting colors, and
choosing typography to create a cohesive identity focused on safety, reliability, and ease of use.

Logo

The logo combines a map pin icon with an open eye, representing the app’s primary feature
- helping drivers stay alert and focused while driving. This design reflects both navigation and
vigilance, emphasizing the app’'s commitment to road safety.

DriveBuddy DriveBuddy

DriveBuddy DriveBuddy
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Ul Kit

Following the finalization of our branding assets, we developed a comprehensive Ul kit and component library. Best
practice: One designer typically leads Ul kit and design guidelines creation to ensure consistency. Our reality: With a

small team (5 designers) and a tight 13-week timeline, we adapted our process:
- Each designer created components for their assigned screens/features.
+  We identified overlapping components along the way.
+ Held quick meetings to align and update the library.
+  This adaptive process allowed us to stay efficient while maintaining design consistency.

typeface

Figtree

title_bold title_medium title_regular title font size / line height
3xlarge 3xlarge 3xlarge 48/ auto

2xlarge 2xlarge 2xlarge 40/ auto

xlarge xlarge xlarge 32/ auto

large large large 26 / auto

medium medium medium 20 / auto

base base base 18 / auto

small small small 15 / auto

body_bold body_medium body_regular font size / line height
large large large 20/ auto

medium medium medium 18 / auto

oase base base 15 / auto

small small small 13/ auto

Colours

Aa

Aa

#1E3ABA HEFEFEF

ocean blue silver

Aa

#OOFFFF

om  omm

sky Cyan

rrrrrrr
4 oA

accent color

#OOFFFF
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Mockups

With branding assets and components set, we built mockups while refining the component
library for consistency. External feedback, including instructor reviews and usability testing,

ensured user needs and technical feasibility.
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System Architecture

Our system consists of a mobile app and a web platform designed to ensure real-time drowsiness detection and provide
actionable insights. The mobile app, built with React Native and Expo, uses the Google Maps API for navigation and Google
ML Kit for real-time drowsiness detection.

To handle potential connectivity issues, the app stores detection data locally using SQLite, manages with Drizzle
ORM, and syncs it to Firebase once a session concludes. The web platform, developed with React and Chart s, provides
administrators with data visualizations for monitoring and analysis. Both applications communicate with a centralized
Express AP| hosted on an AWS EC2 instance, with Nginx serving as a reverse proxy. JWT authentication is used to ensure
secure data transmission. This architecture offers a scalable, reliable, and secure solution for detecting and responding to
drowsiness incidents.

"“'Mobile App
Third-Party APls |

(@\/ @ 9 Google Maps
L, )

‘ React Native Expo
D —
.
' M TS
Driver Drizzle ORM TypeScript ®
£ <2 2

? i //:_. ML Klt 4 AWS Cloud
SQLite 3 ¢ JUWUT
-ECZ Instance
-~ 7 Firebase
. nedec
NGinNX express
Authentication | \
/ Firebase ’ e | AniEndpaine : N Collections &
Storage

Cloud
Database

Desktop Web App [ ) 32J WwT

v

React JS Vite

Material Ul Chart JS

A

'
#

Admin

&
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Data Model

DriveBuddy uses two databases: Firebase's Firestore and the device's local storage with SQLite.
The data generated during the drowsiness detection session is stored first in the local database
to decrease the number of APl requests and prevent data loss in areas with limited internet
connection. When the detection session is finished, our app moves the data in the local tables to
Firestore and empties them to avoid taking foo much space in the device's storage.

Cloud Storage (Firestore)

Admin Diagram key
—+ Pk:uup Admin_ID Strong Entity
FK: UUID Company_ID B Weak Entity
String Name
String Email
Date Birthday
String Picture_URL
auth
PK: UUID User_ID —H——
FK: UUID Company_ID
String Name Company
String Email PK: UUID Company_ID | p—
Date Signed In String Name
Date Created
Driver
FK: UUID Company_ID s Settings RestStopTypes W
——+{ PK:UUID Driver_ID t } FK UUID Settings_ID { FK UUID Settings_ID
String Name number restStopRadius PK number RestStopType_ID
String Email number restStopCount number stopType
Date Birthday number alertMsgAndSound
String Picture_URL J
alert
face_detection_session faceDetectionSession PK: UUID alert_ID
——< FK:UUID Driver_ID FK: UUID Driver_ID FK: UUID Driver_ID
— PK:UUID faceD i } PK: UUID faceD i _ID } FKUUID faceDetectionSession_ID
string startTime string startTime timestamp timestamp
alert string endTime string endTime
FK:UUID faceDetectionSessionld [>——— string sessionDuration string sessionDuration
PK: UUID alert_ID } i 1 alerts
timestamp timestamp
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o Future Roadmap

For our MVP, we focused on core features to ensure a functional and effective user
experience. However, we see great potential for DriveBuddy’'s growth and are excited to expand
its capabilities. Future developments will enhance accuracy, usability, and integration, making
the app even more valuable.

Al Companion

Acts as an interactive driving companion that engages drivers in
a 2-way conversation, providing mental stimulation that helps
them stay awake.

Enhanced GPS Navigator

Future enhancements will include turn-by-turn directions and
real time traffic updates.

Enhanced Detection Algorithm

Future enhancements will factor in the speed the vehicle was
travelling when detection was triggered.

Smartwatch integration

Collect data such as oxygen levels and heart rate to monitor
physical signs of fatigue.

Offline Mode

Allow drivers to continue using features such as GPS Navigation
even when they lose internet connection, providing peace of
mind during long trips in areas with limited signal.
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Meet the Team

Cocoy Suguitan
Full Stack Developer | Project Manager
@ /in/cocoysg/ cocoysg cocoy.netlify.app

Cocoy holds a degree in Fine Arts and has over 10 years of experience as a multidisciplinary designer,
specialising in UX, UI, visual identity, and interaction design. He enrolled in the WMDD developer
stream to enhance his design expertise with development skills. In this project, he will support the
development team as a front-end developer as well as the PM.

Terumasa Mori

Full Stack Developer
@ /in/terumori/ terumori1206
Terumasa has around 5 years of graphic design experience. Now he has been learning in the WMDD

developer stream to build and grow development skills. In this project, he's in the development team
as a member for the frontend development part.

Vinicius Souza

Full Stack Developer | Lead Developer
@ /in/vinicius-abner/ vinsouza99 vinsouza.vercel.app

Vinicius has over 5 years of software development experience and around 3 years of web
development experience. In this project, he's a full-stack developer and the development lead.

Yosuke Hanaoka

Full Stack Developer
@ /in/yosuke-hanaoka/ yoshan0921
Yosuke has about 20 years of experience as a Software Engineer and Project Manager in the IT

industry since 2004, mainly engaged in the development of financial and electric power-related
systems. In this project, he is responsible for backend development.
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o Meet the Team

Calvin Tsai
Ul/UX Designer

M /in/tsai-calvin/

Calvin is transitioning from Digital Marketing to UX Design, with a background in Psychology from UC
Irvine. His responsibility as the design lead is to guide our team to create polished deliverables for our
developers, establish powerful branding, and develop a comprehensive Ul Kit.

Jason Yang

Ul/UX Designer
@ /in/jasonyang-design/ [ jasonyanguxdesign.com/

With over 5 years of experience as a Ul/UX Designer in Taiwan, he remains passionate about the field,
with a current focus on Al for UX design. In this project, he will support the design team by applying
my experience and be responsible for partly Ul/UX design work.

Liezel Sagayadoro

UI/UX Designer
@ /in/liezel-sagayadoro/

Liezel has a degree in Computer Engineering with 5 years of experience as a Data Processing
Associate in the Philippines; now, she has decided to focus on the field of Design. In this project,
she will support Ul/UX Design and manage data to create features that accurately store and analyze
information, ensuring a smooth user experience.

Trang Nguyen Thuy

Ul/UX Designer | Lead Designer
@ /in/trang-tara/

Trang has a marketing degree and five years of experience in brand marketing. Now, she is
transitioning into product design, applying her skills to create user-centred solutions that align with
business goals. In this project, together with other designers, she is responsible for design-related
tasks from research to final design and testing.

Viola Sun
Ul/UX Designer
@ /in/viola-sun-catlady/ viola-sun.ca/

Viola transitioned from translator to UX writer to UX designer, gaining a versatile skill set that helps
her understand user needs and create intuitive, impactful designs. She's always been an advocate for
end-users, championing their needs throughout her journey. She was responsible for all Ul/UX related
tasks, from early user research to the final deliverables.
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