
`

Sujal Agrawal

Major Project

Design Process Journal

A drowsiness prevention device

Drivy drive with confidence



2

Summary

This project is about the exploration of the possibility of having a reliable Drowsy 
Prevention System in automobiles, especially for private vehicles. From studies, it 
was found that nearly 25% and 37%of all road accidents in the UK and the US re-
spectively are due to sleepiness on the wheels [1]. Further, in the USA more than 1.2 
million car accidents occurred in 2019 alone [2] because of sleepy drivers. Thus, to 
mitigate such occurrences, in this project, a number of methods were explored with 
their effectiveness. A solution was developed upon a thorough study of currently 
used technologies by the automobile industry and sleep scientists along with con-
sideration of drivers’ preferences. 

This project underwent a lot of changes and updation throughout the project time-
line following user testing, but the exploration has provided a worthwhile solution.  
To prevent drowsiness and to keep the driver alert  was the main objectives of this 
project.

At last three main solutions emerged to help achieve the objectives namely; Drows-
iness Detector using blink rate,  eye closure and head movement; An alarm to alert 
the driver; and finally essential oils such as peppermint, lemon-grass, etc. to stimu-
late the driver and keep them alert and awake.

To reach the conclusion various design tools were used such as journey mapping, 
primary and secondary research. User scenario board, design thinking, technical 
considerations and more.
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Background

Sleepiness while driving is a well-known and universal fact. Though there are 
a number of reasons for sleepiness [3] such as sleep deprivation, monotonous 
and boring rides, fatigue, sleep apnoea, daytime sleepiness and sleep onset at 
specific times, and weather conditions.  The symptoms of drowsiness are much 
the same [4] : people tend to take micro-naps, observable changes in blink rate 
and pupil dilation, changes in a brain wave pattern etc. Further, alone in the 
USA about 37% of the population reported experiencing excessive sleepiness 
at least a few days each month [1], and a study of fatal 204 road accidents in 
the UK concluded that 24% of these accidents were due to the drivers falling 
asleep on the wheels [5].

People At Risk: Target group [6]

As a wide group of people are at risk for sleepiness thus targeted age group 
for this project is 18-64 is more appropriate. However, it is observed that in 
general when people rarely travel long distance the chances of occurrence of 
drowsiness is much more in that condition. 

Discover and Define

This project started an Alarm issue. One day for an important deadline 
I got late because I remain asleep since the alarm didn’t work for me, it 
wasn’t enough. Later after understanding sleep and how it works, I came 
to realise that it was because of my sleep debt I couldn’t wake up that 
day. Hence, I thought to explore this problem as my major project. Later 
after reviewing technology and talking to a sleep expert at University of 
Glasgow it became evident that proper evaluation of Sleep Deprivation is 
limited to a clinical setting only. Then, I moved on to further explore other 
problems caused due to sleep deprivation and happened to find drowsy 
driving, which is a big and concerning problem.

Exploring the problem and using mural to document the findings

Mural Link for a detailed account of research: 

https://app.mural.co/invitation/mural/mscpdestudio/1660473163839?sender=u7868c-
193da0011c8a3fb1105&key=46ffa140-5742-4344-84e4-ea0c70e8f06d

New parents
Shift worker
Over time worker
Young adults (18-29)

The elderly
Untreated sleep disorder
Commercial drivers and
The business travellers
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Existing Technology

• Lane detection
• Steering wheel movement
• Driving time
• Eye closure analysis (by DS)

Besides, there are various limitations on this system such as road conditions 
and driving speed. Some of the existing Driving Alert System works only when 
the vehicle is running at 65 km/h or more. Further, only certain model are hav-
ing driver alert system that alerts the driver if they found sleepy.

Methods Used by Automakers [7]

Discussions with Users

Gap and Opportunity

• Not many car company are using the human recognition method to
detect sleepiness

• There’s no external product that addresses this challenge
• Only a few car models having a drowsiness detection system and

usually available in expensive models!
• Commercial trucks and private vehicle market

Here only a few discussions were shown. During the project more people were consulted and 
interviewed and the complete account of which can be found in the mural (link is provided in 
the page 3).

Methods Used by Sleep Scientists to assess Sleepiness [8][9][10][11]

• Rolling Eye Movement
• Blink Rate (BR)
• Electroencephalogram (EEG)
• Electrocardiogram (ECG)
• Psychomotor Vigilance Test

(PVT)

• Heart-rate Variability Test (HVT)
• Sleep Propensity Test
• Multiple Sleep Latency Test
• Maintenance of Wakefulness

Test
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• Sleep interruption
because of baby
caring during night

• Insu	cient sleep

• Exhausted and sleepy

• Wants some rest

• Can’t wait to go back
home

• Fears driving but that is   
the only option

• Embarrassed on getting
asleep while driving

• Don’t want to share this
experience with family/-
friend

• Considers a new safer
car but that is too
expensive

• Taking a micro-nap
on wheel!!

• Almost had a near
miss....Horri�ed,
stops the car!

• Waits a few minute

• Considers co�ee but
don’t want to get
late

• Riding home now

• Tries to take the fast
lane

• Head starts nodding
o�

• Can’t think of anything
except to reach home

Sleep Loss Commute back home Asleep on wheelsTired during work hours

Journey Mapping
Mike, a new Father

• Mike works in a manufacturing �rm,
Mon - Friday from 9-5 pm.

• Now, he has a new daughter to take care of
so, he constantly wakes up throughout night
to check his daughter.

• During working days he becomes excessively
tired, especially due to lack of sleep

• He struggles keeping his focus on the road
while driving home.

• During weekends he tries to recover his lost
sleep.

• He reported 2 near misses in previous
month.
He tries to be cautious while driving.•

• Though his family considering to get a new
car with extra safety features but, they could
barely a�ord it.
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Time to go home Drives well untill..

Started taking 
micro-naps on the wheel

Car out of lane and controlAn accident possibly

Mike is tired and sleep 
deprived

Pain Points and Insights from the user journey and storyboard

•  The drive doesn’t know when or if they will engage in   
    micro-naps.
•  The monotonous ride causes sleepiness, also because the  
    user is sleep deprived
•  Even when they �nd themselves sleepy they are reluctant to  
    stop if the destination is close
•  The challenge is to stay awake throughout driving

De
ning design requirements and product functions to 
address the issue

•  Sleepiness detector using Blink Rate and Eye Closure
•  Product should �t any car easily
•  Provide stimulant to keep the driver alert  (smell, music, a  
    talk buddy etc.) 
•  A product that delivers driving con�dence

Current 
User

Scenario
6
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2. Long monotonous ride 3. She is sleepy, taking a micro-nap

4. Drowsiness detected: the device 
    alerts Chen using an alarm

5. Essential oil is released to keep her 
awake with variable stimulating smells

6. Chen now safely finds a place
    to rest

1. Chen is visiting a distant city

10 11

User Journey
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