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The objectives of this graduation thesis entitled “Aftermarket automotive Heads-Up display for reducing             

diver’s distraction while enhancing comfort and safety” are to identify the inappropriate drivers’             

behavior, particularly distracted driving, that causes car accidents, review and illustrate the reasons for              

this behavior pattern, define the role of the smartphone use in it and propose the alternative way of                  

driver interaction with the smartphone behind the wheel. This thesis concerns the conceptual             

development of the aftermarket automotive device and related to its App for car owners from different                

segments. The problem research and conceptual design development were carried out in cooperation             

with the California-based company HUDWAY LLC that creates ADAS (Advanced driver-assistance           

systems) solutions.  

Theoretical studies allowed focusing on and delimiting the problem. During the literature review and              

problem research, the smartphone proves to be the main reason for distracted driving. The practical               

work dealt with the further development of the company’s product line. Based on field research and                

theoretical study, the comprehensive head-up display solutions have been developed to overcome a             

pattern of distracted behavior of the driver, to meet users’ and projected stakeholders’ demands. 
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The area of work has been selected for being personally appealing to the author. The project writer has                  

experience in the subject caused by prior working background and interest in the field of augmented                

reality, driving culture, driving safety. More than a few decades countries and nations try to reduce road                 

deaths. People want to drive safer cars on safer roads. The least populated countries are particularly                

interested in this topic, as they want by all means reduce the population mortality rate attributed to                 

road traffic accidents. A lot of studies have been conducted in this area, based on them, speed limits                  

were set, introduced urban planning regulations, adopted vehicle surface standards, and some basic car              

safety gears like airbags, seatbelts or antilock brakes (ABS). However, much remains to be done as it is a                   

very challenging task. In recent years scientists began more and more pay attention to the driver and                 

drivers’ behavior or so-called human factors. Human factors are how humans behave physically and              

psychologically in relation to a particular environment. In the last 10 years, a lot of driver assistance                 

systems have been developed to eliminate the effect of the human factor in road traffic accidents. The                 

most vivid example is, of course, self-driving cars, wherein an attempt to reduce the opportunity to                

make a mistake the man was completely excluded from handling a vehicle. While self-driving cars are                

still the future, a lot of companies are looking for a solution, that can be implemented now to make the                    

driving process safer. 

 

The acknowledgment of interest in research in the selected area has been found in communication with                

one of the market players in the industry - the company HUDWAY LLC, that develops ADAS                

software/hardware products, bringing advanced options found mostly in hi-end vehicles to almost any             

modern car. An interview and discussion were made during a meeting with the co-founders and               

investors of the company who are currently working on a company development strategy, defining the               

long- term goals and developing business growth strategies for creating competitive advantage. The             

interview has contributed with confirmation and validation of the initially found problem area.  
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The following table provides an overview of the selected strategy and research methods. The most               

common and widely accepted product development stages have been taken as a basis. The              

methodology used to research the topic and develop the concept includes: Overviewing the main              

scientific findings in this field, market, and user research, observation, end-user field work, feedback              

analysis, conducting the questionnaire, eye tracking test, Iterative design process, prototyping and            

testing, including beta-testers. 

 

 Idea 
generation 

Research Concept 
development 

Concept detailing Evaluation Deployment 

goal/ 
pur- 
pose 

identify a 

relevant 

contextͻ, 

define the 

project 

framing, 

define the 

main problems 

of drivers and 

main 

distracting 

factors  

problems and 

values 

clarify the 

market context 

Primary research,  
using research  
findings develop  
the concept that   
solves the main   
problem 
 

 

iterate and clarify 

concept details 

highlight any 

flaws or defects 

in the design 

evaluate final 

prototype 

create a final 

concept that can 

be put into the 

mass production 

 

 

develop a 

marketing 

strategy 

develop a 

marketing plan 

future 

development 

 

activi
ties 

preliminary 

research 

 

user research, 

conduct 

market 

research, 

real user  

feedback 

analysis 

questioner 

analysis 

Idea generation 

Idea screening 

concept 

sketching 

concept 

elaboration and 

evaluation 

concept selection 

analysis 

creating a 

product mock-up 

building a  

prototype 

3D modeling 

 

put the  

prototype into  

use 

get a feedback   

from a focus   

group 

evaluate changes  

and make  

improvements 

 

out- 
put 

initial 

problem 

area 

delimitation 

and 

prerequisite 

schedule 

defining of the   

main problems 

target groups 

 

concept for 

detailing 

create a  

prototypes 

create a gold   

prototype 

 

Table 1: Project Strategy 
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With the advent of automobile, people are trying to make its driving safer. As using a car become a daily                    

routine for most of the car owners, they usually more afraid of flying on the plane or being bitten by the                     

dog than have a car accident. However, vehicle accidents causing death are on the third place in                 

Mortality risks table  “Odds Of Death In The United States By Selected Cause Of Injury, 2017” [1]  

 

Cause of death 
Number of 
deaths, 2017 

One-year 
odds 

Lifetime odds 

Accidental poisoning by and exposure to 
noxious substances 

64,795 5,027 64 

     Drug poisoning 61,311 5,313 68 

All motor vehicle accidents 40,231 8,096 103 

     Car occupants 7,248 44,939 572 

     Motorcycle riders 4,832 67,409 858 

     Pedestrians 7,450 43,721 556 

Assault by firearm 14,542 22,399 285 

Exposure to smoke, fire and flames 2,812 115,832 1,474 

Fall on and from stairs and steps 2,493 130,654 1,662 

Drowning and submersion while in or 
falling into swimming pool 

723 450,511 5,732 

Fall on and from ladder or scaffolding 569 572,441 7,283 

Air and space transport accidents 385 846,024 10,764 

Firearms discharge (accidental) 486 670,204 8,527 

Cataclysmic storm (3) 132 2,467,570 31,394 

Flood 27 12,063,673 153,482 

Lightning 19 17,143,115 218,106 

Earthquake and other earth movements 13 25,055,321 318,770 

Bitten or struck by dog 36 9,047,755 115,111 

Table 2: Odds Of Death In The United States By Selected Cause Of Injury, 2017 

 

A lot of systems and products that are related to the problem of safe driving have been invented.                  

Airbags, On/Off Switches for airbags, Passenger Sensing System (can tell the size of the person in the                 
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seat), Children car seats (although, there is a research that such seats provoke more injuries, so they                 

exacerbate the situation rather than help), Energy-Absorbing Steering System, Back-Up Sensing System,            

Electrochromatic Mirror/Auto-Dimming Mirrors, Head Restraints, Heads Up Display, the night vision           

cameras, eye trackers, stop sleep gadget, driver assistance systems, Antilock brakes (ABS), Traction             

control, Electronic stability control, accident avoidance systems like Automatic emergency braking (AEB)            

or pedestrian detection. Even though every day on average 3,287 people die in road crashes. That is,                 

one person is killed every 25 seconds. Moreover, road traffic crashes cost most countries 3% of their                 

gross domestic product.[2], [3], [4] 

 

 

 

     

 

Figure 1: Death rates from road traffic accidents by country, per 100.0000 inhabitants, world map 

 

Despite the fact that over a third of road traffic deaths in low- and middle-income countries, this                 

problem is still acute and relevant for all countries in the World. And if the reasons for such high death                    

rates in low- and middle-income countries more or less clear, the causes of accidents in developed                

countries should be studied more deeply. What triggers the accidents? Undue powerful cars? Weak              

legislation? Wrong design of the cities? Urbanistic mistakes? Lack of driving culture? According to the               

Safer America Car Accident Statistics for 2019 the majority of these road crashes are caused by human                 

error. [5] [6]  
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 Name Description 

1 Distracted Driving Distracted drivers are the top cause of car accidents in the U.S. today. A               
distracted driver is a motorist that diverts his or her attention from the             
road, usually to talk on a cell phone, send a text message or eat food. 

2 Speeding Many drivers ignore the speed limit and drive 10, 20 and sometimes 30             
mph over the limit. Speed kills, and traveling above the speed limit is an              
easy way to cause a car accident. 

3 Drunk Driving Drunk person lose the ability to focus and function properly and its very             
dangerous when operating a vehicle.  

4 Reckless Driving Reckless drivers are often impatient in traffic they are very aggressive,           
they speed, change lanes too quickly or tailgate before causing a car            
accident.,  

5 Rain Car accidents happen very often in the rain because water creates slick            
and dangerous surfaces for cars, trucks, and motorcycles and often          
causes automobiles to spin out of control or skid while braking. 

6 Running Red Lights Drivers that run red lights, run the risk of causing wrongful death            
because they often cause side-impact collisions at high speeds.  

7 Running Stop Signs Many rollover accidents and side-impact car accidents result from         
drivers that run stop signs.  

8 Teenage Drivers The risk of motor vehicle crashes is higher among 16-19-year-olds than           
among any other age group, the car accident fatality rate for male            
occupants aged 16-19 was twice the rate of their female counterparts. 

9 Night Driving Car accident statistics are jarring at night. Despite 60 percent less traffic            
on the roads, more than 40 percent of all fatal car accidents occur at              
night. Since your ability to perceive and judge distance is severely           
impaired at night — the human eye requires light to see. An estimated             
90 percent of all driver decisions are made based on what they see.             
While your eyes are capable of seeing in limited light, the combination            
of headlights and road lights, with the darkness beyond them, can cause            
several problems for your vision. Therefore, car drivers must take extra           
precaution to avoid an auto accident during the night. 

10 Design Defects Manufacturing defects can lead to very serious auto accidents. Car          
manufacturers are usually faced with only two choices after discovering          
a poorly designed auto component: Recall the defective part or car and            
fix it. or Pay off accident-related lawsuits as they arise. Manufacturers           
are required by law to design and engineer cars that meet a minimum             
safety standard. However, problems with the design and functionality of          
the cars themselves — sometimes referred to as product liability — is            
one of the top causes of car accidents on the road. 
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Table 3: Top 10  Causes of Car Accidents 

 

While some of these car accident causes may seem obvious, it is worth noting that ͻ,n¦¨¥Yb¨fd ,¥n®nxl                 

ranked first on the list and the most common distraction for the driver has become a smartphone. [7] 

The graphic made by the National Highway Traffic Safety Administration, Executive Branch of the U.S.               

government, part of the Department of Transportation shows that there has been done a lot since 1925,                 

and the number of deaths per one million people (orange line) has been decreased, but it’s still pretty                  

high. [8] 

 

 

Figure 2: Deaths relative to the total US population 

 

NPR (National Public Radio – non-profit organisation) reports that ͻĈă ¢f¥bfx¨ zk dfYdv± bY¥ b¥Y¦mf¦ Y¥f                

bY©¦fd a± ¦zwf ¨±¢f zk m©wYx f¥¥z¥ or so-called Human factor (an action or inaction) - it is how                   

humans behave physically and psychologically in relation to particular environments. The human factors             

contribution to accidents is very high. Human error is a generic term that involves all those instances                 

where a planned activity fails to achieve its intended outcome. In fact, research suggests that regardless                

of the activity or task being conducted, humans make between 3-6 errors per hour. One study in                 

aviation maintenance conducted by my former Australian Transport Safety Bureau (ATSB) colleague Dr.             

Alan Hobbs, found that aviation maintenance engineers made on average 50 observable errors per work               

shift. The good news is that most of the time, these errors are self-corrected and they have little                  

consequence. [9] 
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The following represents a summary of agreed views about human error from experts on the subject: 

ǒ Errors do not usually occur randomly - there are generally reasons for them. 

ǒ An active hazard must be present for errors to become consequential - not paying attention               

when working at height is more of a problem that not paying attention when watching a movie. 

ǒ Even a relatively small error can trigger a very serious accident, if the system is vulnerable and                 

has poor defences or risk controls. 

ǒ Human error knows no boundaries. Regardless of experience level, professionalism, gender or            

national culture - everybody makes errors. However, the silver lining is that experts at particular               

tasks are often better than novices at anticipating errors, and taking action to prevent them               

becoming serious. [9] 

 

The diagram below illustrates the difference between unintentional and intentional actions which is             

covered in the Incident Cause Analysis Method (ICAM) training session on human error. [10] 

 

Figure 3: James Reason, Human Error, Cambridge University Press, 1991 

 

In relation to car driving the Unintended error as Slip should be considered. These Attentional failures                

associated with familiar/ routine tasks, like driving the vehicle. Drivers carried it out without much               

conscious attention and thus become vulnerable to slips and lapses. Additionally, the different factors              
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that influence driver behavior created by Global Road Safety Partnership (GRSP) should be listed. [11],               

[12] 

 

Figure 4: Factors that influence driver behavior, Global Road Safety Partnership 

 

As seen, the driving culture, associated with Media/ Pop Culture, Marketing, Commercial advertising,             

Broad Social concerns, is implanted and created by the social environment. It gives reason to believe,                

that by proposing and popularisation the alternative driving patterns and making them attractive for the               

current road user by adding a new value, fill with meaning and give the opportunity to try something                  

new this destructive behavior could be eliminated.  

 

Unless and until there are fully autonomous cars that drive themselves, the unintended peoples’ Slip               

errors like ͻdn¦¨¥Yb¨fd d¥n®nxlͻ must be carried over for consideration. [13]ȥ
 

ĀÎă 6w¢z¥¨Yxbf zk ¨z¢nb 

 

KzYd *¥Y¦m L¨Y¨n¦¨nb¦ͻ. 

Nearly 1.3 million people die in road crashes each year, on average 3,287 deaths a day. An additional                  

20-50 million are injured or disabled. More than half of all road traffic deaths occur among young adults                  

ages 15-44. It’s a global problem. [14] 
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6xb¥fY¦fd zk wzanvn´Y¨nzx nx ¨mf k©¨©¥fÎ  

Meanwhile, the number of cars worldwide is set to double by 2040 ͻThe global number of cars on the                   

road and kilometers flown in planes will nearly double by 2040, according to a report released on                 

Monday by research house Bernstein. Cars are projected to reach the two billion mark by 2040, while air                  

travel kilometers are set to hit 20 trillion in the same period. Bernstein said it expects most of this                   

transport growth to happen in emerging markets like China and India, as global populations are set to                 

rise by another two billion over the next 25 years to 9.2 billion. Growing GDP in those regions will                   

increase demand for items once seen as luxuries, including automobiles and flights. The fastest growth               

will be in air travel, according to the report, which is particularly sensitive to per capita GDP growth.                  

Here's a visual of projected global transport growth over the next 25 years: [15] 

 

 

Figure 5: visual of projected global transport growth over the next 25 years, Business Insider 

 

This transport growth will keep the level of the deaths in road crashes. This means that the immediacy                  

of the problem will be increased.  

 

Hmzxf !ddnb¨¦ Y¥f ¨mf xf¯ d¥©xu d¥n®f¥¦Î  

According to the third annual Distracted Driving Study conducted by zendrive a new dangerous category               

of distracted drivers has been uncovered: Phone Addicts. This growing category of hyper-connected             

individuals exhibit a pattern of distracted behavior unlike any other group of risky drivers. Phone Addicts                

spend 28 % of their driving time actively ignoring the road. ‘Phone Addicts’ doubled in the last year. The                   

survey found that people know distracted driving is a problem, but aren’t concerned enough to change                

their behavior. According to the survey most of them said that they are pretty safe behind the wheel.                  

[16] 

 

The survey shows that people often do not realize the danger to that they expose themselves and other                  

road users. In conjunction with fact that driving the car is a daily routine for them and their  
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ĀÎĄ >fx¨Yv ¯z¥uvzYd zk ¨mf d¥n®f¥ Yxd 5N, df®nbf¦Î 

There are 600 million people in the world who get behind the wheel of a car every single day. According                    

to the researches, approximately 75% of them get distracted while driving — it could be just drinking                 

coffee, talking to a child in the back seat, reaching for the glove compartment, changing a radio station,                  

but the worst and most frequent distraction is the smartphone. People are always on the phone. They                 

talk, read, type, tweet, check and search... They do selfies and share pictures. They even do video                 

conference calls while driving! They are nearly driving blind while trying to multitask. Indeed, based on                

official reports, 22% of all auto accidents happen because of a driver multitasking.[17] 

 

Psychologists said that multitasking doesn’t work. Multitasking leads to as much as a 40% drop in                

productivity, increased stress, and a 10% drop in IQ. Which is why driving while distracted (being on the                  

phone or texting) is actually more dangerous than driving drunk. [18] 

 

Whenever the driver is steering his car, he is faced a certain mental workload. While the driver                 

accomplishes several tasks, inattention, distraction and irritation can occur as a consequence of the high               

workload resulting from superposition. [19] The authors of the article “Eye Gaze studies comparing              

head-up and head-down displays in vehicles”. Munich University of Technology propose the following             

taxonomy of driving tasks:  

 

MY°zxzw± zk ,¥n®nxl Ý MY¦u¦Í  

ǒ H¥nwY¥± ¨Y¦u¦ͻ  - steering, navigation, acceleration and break pedals, changing line 

ǒ LfbzxdY¥± ¨Y¦u¦ͻ – turn signal, honking, turning the headlights up and down. 

ǒ Mf¥¨nY¥± ¨Y¦u¦ – adjusting the temperature, turn off/on air condition, communication and            

entertainment features. [19] 

 

This classification can help to categorized the information that has to be delivered to the driver. In fact,                  

the phone acts as a source of information that becomes unavailable or hardly/dangerous available to               

the user behind the wheel. Impossibility, inability or unwillingness to abandon the habitual way of               

obtaining this info leads to the multitasking, mantel overloading, and distraction.  

 

5fYdÝN¢ dn¦¢vY±Î  

The idea to project the information directly into the driver's’ visual field arose in the early 70s. For pilots,                   

for whom information overload was a significant issue, and any distraction could be fatal it was a matter                  

of life and death. [38] Nowadays this technology widely used in the automotive industry to solve the                 

same problems of distracted driving. One aspect of drivers’ visual behavior that keeps widespread              
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attention is the visual distraction caused by the use of in-car devices such as radios, phones or climate                  

control systems. The studies conducted by Munich University of Technology used the eye tracking              

system. measures visual behavior by recording the frequency and duration of eye gazes at particular               

objects in the driver’s visual field. When drivers perform a secondary or tertiary task while driving, they                 

usually complete this task through a series of brief gazes (1 to 2 seconds) at the object interspersed with                   

gazes at the roadway. [19] 

 

  

Figure 5: Eye tracking system. Source HUDWAY youtube video and EYE GAZE STUDIES, Munich 

The test car was equipped with head- down displays (HDD),and contained a commercial HUD that                

projects the virtual image in a distance of 2 meters to the driver. For information capture on a display                   

the gaze retention period (GRP) is defined as eye fixation period plus eye movement period. 85% of the                  

test persons pointed out that they accept and desire the HUD while driving. The HUD is an important                  

completion of the information supply. According to the analysis of the GRP in all conditions the HUD                 

showed the best performance. In uncritical situations like driving on interstates, the GRP of all users was                 

between 15 and 20% less on average. In complex scenarios with much traffic like city roads, the                 

averaged GRPs were even reduced up to 25%, which means that a HUD has a high potential for efficient                   

information capturing in complex situations. Between 86% and 90% stated that information regarding             

speed and active cruise control should, by all means, be displayed in the HUD. The subjects stated the                  

following reasons for preferring the HUD: GRP reduction, comfort and safety. [19] 

 

 

ĀÎĄ ,fvnwn¨Y¨nzx Yxd ¢¥f¥f¤©n¦n¨fÎ 

 

The driver distraction from the road and from the driving of the vehicle while interacting with the                 

smartphone has been chosen as a research area for the master topic. All other distracting factors and                 

possible solutions to increase driving safety are not considered. The distraction itself can be caused by a                 

huge amount of factors, moreover, lack of attention or non-focused driving does not affect all drivers                
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the same. The ways how to improve concentration while driving also was not considered. This factor                

was not under control nor was it measured or defined. The main focus of the work is on the smartphone                    

as the drastic human attention diverting object and at the same time great assistant while driving.  

 

ĀÎą Kf¦fY¥bm ¢©¥¢z¦f Yxd ¤©f¦¨nzx ndfx¨nknbY¨nzxÎ 

 

The purpose of this project is to improve driving safety by offering a new way of interaction of the driver                    

with the smartphone inside the car while driving. Eliminate the driver attention distracting factors              

related to the smartphone and at the same time giving the opportunity still to get access to its most                   

important features.  
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*5!HM.K āÎ ​=​6M.K!MNK. K.S6.T  

>zanvf ¢mzxf ©¦f ¯mnvf d¥n®nxl is common, but it is widely considered dangerous due to its potential                 

for causing distracted driving and crashes. Due to the number of crashes that are related to conducting                 

calls on a phone and texting while driving, some jurisdictions have made the use of calling on a phone                   

while driving illegal. Many jurisdictions have enacted laws to ban handheld mobile phone use.              

Nevertheless, many jurisdictions allow use of a hands-free device. [20] ͻDriving while using a hands-free               

device is not safer than using a handheld phone to conduct callsͻ, as concluded by case-crossover                

studies, epidemiological, simulation and meta-analysis. ​In addition to voice calling, activities such as             

texting while driving, web browsing, playing video games, or phone use in general can also increase the                 

risk of a crash.[21] 

In 2015, six hundred and sixty thousand drivers in the United States were estimated to use cell phones                  

each day, while driving behind the wheel during daylight hours. Cell phone use while driving has become                 

a leading cause of vehicle crashes over the last two decades. Drivers are distracted, decreasing the                

driver's awareness on the road, leading to more car crashes. When drivers talk on cell phones the risk of                   

an automobile crash resulting in hospitalization is four times higher when not talking on a cell phone.                 

Drivers who text when behind the wheel, are twenty-three times more likely to have an automobile                

crash. [20] 

How seriously is the problem perceived in the world can be illustrated by the world map which shows                  

the restrictions and legality of phone use while driving.  

 

Figure 6: Various laws/regulations in relation to mobile phone use whilst driving 2019 worldwide 
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It is also worth mentioning about the Accident Analysis and Prevention article named “Impact of mobile                

phone use on car-following behaviour of young drivers” where a simulator experiment was designed.              

There a participant drove a simulator vehicle in three different phone conditions: baseline (no-phone              

conversation), hands-free phone conversation and handheld phone conversation. Various traffic events           

were programmed to occur in the course of the simulated driving such as car-following, overtaking,               

pedestrian crossing and sudden breaking of a lead vehicle. Types of phone conversation (hands-free or               

handheld) affect the car following behaviour differently. When driving with handsfree phone            

conversation the car-following performance did not deteriorate significantly from the baseline. The            

findings were different for drivers engaged in handheld phone conversations, with the additional             

physical constraint of holding the phone. This multitasking configuration increased the workload to the              

highest level among the three phone conditions. The handheld condition placed an additional manual              

load on the driver, which together with the mental demand, leads to a greater distraction effect on                 

drivers. As a result, the car-following performance was significantly deteriorated. [22]  

 

Another paper from Transportation Research Part F “Mobile phone use while driving-literary review”             

analyses the results of studies which were published in 60 papers from 1994 to 2013. Generally, it can                  

be said that the analysis of the research studies results have proved the negative influence of mobile                 

phone use while driving. Studies and research conducted in the field confirmed that mobile phone use                

while driving reduces driving performance in the way that driver’s reaction time increases, vehicle speed               

becomes lower, while appropriate lane position is lost. When it comes to future research, it should be                 

focused on identifying the factors which determine mobile phone use while driving, that is to say, the                 

intention to use a mobile phone while driving.[23] 

 

,¥n®f¥ÝY¦¦n¦¨Yxbf ¦±¦¨fw¦ 

Many scientists, car manufacturer, and engineers work hard on the problem of distracted driving.              

Currently on the market there are a lot of driver-assistance systems. It could be sophisticated electronic                

systems that aid a vehicle driver while driving - when system includes automatic emergency braking,               

blind spot monitors, backup cameras, lane keep assist - virtually the system in critical situations takes                

control, thereby not allowing the driver to make a mistake. Such system usually built-in, less often they                 

can be used as an aftermarket solution. Another way to solve the problem is turning your smartphone                 

into the driver assistant device like Zendrive [40] when sensors of the smartphone can to measure                

driving behavior, including detecting collisions, risky phone use, aggressive driving, distracted driving,            

and more. [40]  
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In reality, the first systems are very expensive and it will take a long time until all the cars will be                     

equipped with it, provided that self-driving cars will not capture the market faster. As to the second                 

solution whether or no the way of interaction with the phone remains the same, even if it vibrates when                   

the driver tries to use or touch it while driving. The trend of today’s world is to stay connected wherever                    

you are, which is why it’s obvious that people tend to use all smartphone features behind the wheel. As                   

to the legislative way to address the problem - the bans always work poorly, especially when it’s hard to                   

monitor the execution of a prescription. Due to all these limitations, HUD systems seem to be the most                  

promising and affordable solution in the question of distracted driving. 
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*5!HM.K ĂÎ >!K<.M K.L.!K*5 

āÎĀ A®f¥®nf¯ zk ¨mf lvzaYv 5N, wY¥uf¨ 

 

According to the Global Automotive Head-up Display Market Research Report 2017, the global             

automotive head-up display market is projected to grow at an impressive double-digit CAGR of 22.4%               

over the next five years to reach US$ 1.75 billion in 2022. Rising demand for high-end luxury and                  

mid-size cars with advanced safety features including head-up displays, increasing use of smartphones             

and navigation systems, introduction of more stringent government regulations regarding safety,           

continuous reduction in the price of head-up displays, advancement in the technology, and an organic               

growth in the automobile production are major growth drivers of the global head-up display market in                

the automotive industry.[24] 

 

 

Figure 7: Automotive Head-up Display Consumption Market Share,  

Source: QYR Machinery & Equipment Research Center, Apr 2017 

 

Another reason for HUD market growth is the emergence of Augmented Reality which is used as an                 

assistant between drivers and vehicle that leads to safer driving. Thus, with the invention of new                

driver-centric innovative products, HUD market has gained traction over the forecast period. In terms of               

volume, the number of shipments in automotive segment of HUD is expected to increase significantly               
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over the forecast period. The combination of Head-Up Displays with the driver assistance systems which               

has implemented by large number of manufacturers has propelled the growth of the HUD market.  [24]  

 

The global automotive head-up display market is segmented based on vehicle type: luxury cars, sports               

cars, mid-segment cars, and basic-segment cars. Luxury car is projected to remain the largest segment in                

the global automotive head-up display market during the forecast period of 2017 to 2022. All major                

luxury car manufacturers, such as BMW, Mercedes-Benz, and Audi are incorporating the head-up             

display into some of their models. These luxury car manufacturers are also working with the head-up                

display manufacturers to introduce these systems into their mid-segment cars. This will drive the              

demand for head-up displays in the mid-segment cars in the coming five years.[24] 

 

Figure 8: Global Production Market Share of Automotive Head-up Display byTypes  

Source: QYR Machinery & Equipment Research Center, Apr 2017 

 

The global automotive head-up display market is further segmented based on product type as              

windshield and combiner. Windshield projector is expected to remain the largest product type in the               

global automotive head-up display market during the forecast period, driven by higher use in the luxury                

vehicles. Both projector types (windshield and combiner) are likely to witness the double-digit growth              

rates over the next five years, however, combiner projector based head-up display is expected to grow                

at a much higher rate in the same period, propelled by its low cost and smaller in size. [24] 

 

OEM is expected to remain the largest end-user type in the global automotive head-up display market                

over the next five years, driven by increasing adoption from luxury to mid-segment carmakers. There is                

also a good growth expected in the aftermarket in the same period. [24] 
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Figure 9: Figure Global Automotive Head-up Display Revenue (Million USD) and Growth 

Rate (2012-2022), Source: QYR Machinery & Equipment Research Center, Apr 2017 

 

North America is expected to remain the most dominant market in the global automotive head-up               

display during the forecast period, driven by increasing adoption of HUDs in the new models. There are                 

more than 40 vehicle models available in the United States with standard or optional head-up displays,                

up from 10 models seven years ago. [24] 

Asia–Pacific is projected to register the highest growth in the global automotive head-up display market               

in the same period. China, Japan, South Korea, and India are the largest producers of automobiles in this                  

region. These countries are expected to drive the demand for head-up displays in the region over the                 

next five years.[24] 

Nippon Seiki Co., Ltd., Continental AG, Denso Corporation, Visteon Corporation, Yazaki Corporation,            

Pioneer Corporation, Panasonic Corporation, Robert Bosch GmbH, Delphi Automotive Plc, and           

MicroVision Inc. are the well-known manufacturers of head-up displays for the automotive industry. An              

excellent growth in the market is attracting other players to enter the market. Advancement in               

technology, development of cost-effective solutions, and collaboration with OEMs are some of the key              

strategies adopted by major companies to gain a competitive edge over others.[24] 

 

The market is driven by factors such as increasing demand for in-vehicle safety features, a rising number                 

of connected cars, and progress toward developing semi-autonomous and autonomous vehicles.[24] 

 

The head-up display ecosystem comprises many entities, from component manufacturers to technology            

providers, which include Nippon Seiki (Japan), Continental (Germany), DENSO (Japan), BAE Systems            
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āÎā >Y¥uf¨ ¥f¦fY¥bm Ý .°n¦¨nxl ¦zv©¨nzx¦ Ý *Y¦f ¦¨©dnf¦ 

 

name HUD description price, USD count
ry 

display / where   
the image is   
projected 

connection to the   
car 

software hardware picture 

In build  
solution 

in-build 
Heads-Up 
Display 

starting 
from $  
2000  

- Windscreen or 
Dedicated Screen  

in-build own software  BMW X5, AUDI SQ5    
... 

Navdy 
(customer 
choice) 

Portable 
Heads-Up 
Display 

$ 399,99  FR Dedicated Screen OBD-II port 3rd-party app 
compatibility 

 

 

Kivik Portable 
Heads-Up 
Display 

$ 204,54  KR Dedicated Screen USD port, 5V DC 3rd-party app 
compatibility 

Miracast, 
BLE 

 

HUDWAY 
Cast 

Portable 
Heads-Up 
Display 

$ 299,99  US- 
RU 
CN 

Dedicated Screen OBD-II port, 
cigarette lighter 
cable 

HUDWAY Cast 
app + 3rd-party 
app 
compatibility 

Miracast 

 

HUDWAY 
Glass  

passive 
smartphone 
based projection  
HUD display 

$ 49.90  US 
RU 

Phone display/ 
Dedicated Screen 

no electronic 
components 

HUDWAY Go, 
3rd-party apps 
with HUD mode  

reflection 

 

Garmin 
(customer 
choice) 

Aftermarket HUD $ 140,00  US Film Projection or 
Vacuum 
Fluorescent 
Display/ 
Dedicated Screen 
or Windscreen 

cigarette lighter 
cable 

own software  

 

iScout Portable 
Heads-Up 
Display 

$ 299,99  US Dedicated Screen OBD-II port iSCOUT app  Bluetooth 
4.0/LE 
technology
/ simcard 

 

HUDIFY Passive 
smartphone 
based projection 
HUD display 

$ 45.00  CA Phone display/ 
Dedicated Screen 

no electronic 
components 

no own 
application, 
3rd-party apps 
with HUD mode  

reflection 

 

Exploride Portable 
Heads-Up 
Display  

$ 299,99  US Display / 
Dedicated Screen 

OBD-II port no info no info 

 

Carloudy Portable 
Heads-Up 
Display 

$ 259,00  US E-Ink Display / 
windscreen 

Micro-USB port Integrates Apps 
(Google 
Maps,Yelp, 
ParkWhiz) 

Bluetooth 
architectur
e 
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Arpenkin 
X5 
(customer 
choice) 

Universal 
Multi-Function 
Vehicle-Mounted 
Heads up Display 
for Cars 
Windshield 
Compatible with 
OBD II EOBD 
System Model 
Cars 

$ 32,99  CN 3 Inch LCD display 
/ windscreen with 
Reflecting Film  

OBD-II port own software no 
connection 
to the 
phone  

ZXLine A8 Head Up Colorful 
Multifunction 
Display with 
OBD2 
 

$42.99  CN 5.5 inches HD 
screen 

OBD-II port own software no 
connection 
to the 
phone 

 

Echoman 
EM03B 

Head Up Colorful 
Multifunction 
Display 

$79.00  CN LED display / 
Dedicated Screen 

cigarette lighter port own software no 
connection 
to the 
phone 

 

HUDWAY 
Drive 

Portable 
Heads-Up 
Display 

$ 299,99  US 
RU, 
KR 

  Own app + 
3rd-party app 
compatibility 

2 modes 
-with 
phone and 
without 

 

Table 4: Comparison of existing automotive HUD solutions on the market.  

 

Overall the market of HUD devices is still growing and the actual level of saturation is still low, however                   

the consumer purchasing power is not so high, this conclusion can be done based on the fact that all                   

expensive market players like Navdi has gone into liquidation, as the demand on the market was not so                  

high as they were expected that. This is unknown field and people are not ready to spend a lot money                    

for something that has unclear value for them, for something that they don’t know how it works and                  

how to interact with it. In this circumstances the passive non electronic device play the role of                 

affordable unit in the HUD market, that can in certain conditions de-risk the driving process, introduce                

the HUD and provide HUD product experience to the user.  

 

 

 

 

 

 

  

 

Figure 11: Navdy HUD unit                   Figure 12: Garmin HUD unit                  Figure 13: Kivik HUD unit  
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