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Circular 0028_2018 prescribes the research material for Leaving Certificate 
2020 Higher Level Engineering as the “Basic principles of operation and 
applications of autonomous vehicle technology.” The following is a compilation 
of research material, including texts, images and hyperlinks to media to 
address this topic in a student friendly manner.
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Self driving vehicle?

The technology for automated 
vehicles has advanced at an 
exponential rate over the past 
number of years. You can now 
buy a basic autonomous vehicle 
for your classroom such as the 
4Tronix Bit:bot, which can 
automatically navigate a path 
using motors and sensors (see 
image on right) controlled from 
code installed on microcomputer 
such a BBC Micro:Bit.

One of the first mainstream 
visions of an autonomous 
vehicle was the KITT from 
the TV series Knight Rider in 
which first aired in 1982. 
KITT was an acronym for 
Knight Industries Two 
Thousand and it was a 
gloriously sci-fi idea of a self 
driving car, capable of thinking and making decisions 
for itself. The driver could even give the car instructions 
via his watch! Needless to say in 1982 this was as 
realistic as time travel. More on that later…

The 4Tronix Bit:Bot

In December 2007, Top Gear featured a 
self driving BMW 330i. This was a highly 
sophisticated machine, engineered and 
programmed to navigate the top gear 
racing circuit using GPS and sensor 
guidance. Even though this was only 12 
years ago, it was for its time, a hugely 
significant demonstration of what could be 
achieved in terms of automation of a 
vehicle. 

Self Driving BMW on Top Gear

K.I.T.T. Driving Autonomously

https://youtu.be/kaLaY3tTf4I?t=68
https://shop.4tronix.co.uk/collections/bit-bot/products/bitbot
https://www.youtube.com/watch?v=WsnKzK6dX8Q
https://shop.4tronix.co.uk/collections/bit-bot/products/bitbot
https://youtu.be/kaLaY3tTf4I?t=68
https://www.youtube.com/watch?v=WsnKzK6dX8Q
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Autonomous Vehicle 

There are various definitions of  autonomous. The term originally used to describe countries that were independent to govern themselves. In modern 
robotics, autonomy means independence of  control.  
A vehicle is a machine that transports people or cargo normally on land such as car, lorry or cart. Vehicles can include wagons, bicycles, motor vehicles, railed vehicles, watercraft, amphibious vehicles, and aircraft. 

This definition implies that autonomy is an ability to control or operate all its systems by itself  without any operator/driver intervention. 

In common man’s language, an autonomous vehicle is a self  driving or driverless vehicle.

Will I make it through junction before lights 
turn red? Should I accelerate or brake? If I 
brake now will I get stopped safely before 
the line? Is a car liable to jump the light on 
the opposite lane? Are there any 
pedestrians waiting to cross? 

When you examine the steps involved in taking a journey in any vehicle, perhaps the last 
journey you have been on, it is quite easy to see a fact that hasn’t changed since the first 
vehicles were produced, i.e. The machine does the all work, but the human operator 
makes almost all the decisions to control the vehicle. This could be thousands of 
decisions over a short journey. Some examples of this are: steering the vehicle on the right 
path, maintaining an appropriate speed by speeding up or applying the brakes, responding 
to obstacles or unusual situations such as a floods, fallen trees etc.

The vast majority of decisions are based on what the driver sees, hears or feels in the 
vehicle. That means that control decisions are based on human senses such as sight, etc. 
This is further complicated when you factor in that control decisions tend to be heavily 
influenced by experience, e.g. a driver who had a bad skid on a frosty road will tend to be 
more cautious in similar conditions. 

Here is an example of a driver’s logical decision to control the vehicle safely. These will 
become more important as we examine how the vehicles own systems interpret conditions, 
data and make decisions on the journey.

Situation observed:

Action taken:

Logical Analysis:

Traffic light turns orange just as I 
approach.

Brake smoothly, ensure vehicle 
come to a stop before the line 
and then await green light before 
resuming forward motion.

x-dictionary:r:'Robotics?lang=en&signature=com.apple.DictionaryApp.Wikipedia'
x-dictionary:r:'Robotics?lang=en&signature=com.apple.DictionaryApp.Wikipedia'
x-dictionary:r:'Robotics?lang=en&signature=com.apple.DictionaryApp.Wikipedia'
x-dictionary:r:'Robotics?lang=en&signature=com.apple.DictionaryApp.Wikipedia'
x-dictionary:r:'Robotics?lang=en&signature=com.apple.DictionaryApp.Wikipedia'
x-dictionary:r:'Robotics?lang=en&signature=com.apple.DictionaryApp.Wikipedia'
x-dictionary:r:'Robotics?lang=en&signature=com.apple.DictionaryApp.Wikipedia'
x-dictionary:r:'Robotics?lang=en&signature=com.apple.DictionaryApp.Wikipedia'
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These different applications have broadly similar technologies at their core. We shall 
examine some of these later. For now, let us briefly examine some of the more common 
uses listed above:

Applications of Autonomous 
Vehicles

When we think of autonomous vehicles, it is fairly normal to immediately think of a self 
driving car. This is probably because these have been very prominent in the media with 
companies such as Google, Apple, BMW, Tesla, Uber and many other manufacturers 
making headlines with their tests and promotional drives with experimental systems.
However, there are multiple areas which have made great strides in the area of 
autonomous control in the past few decades. The diagram below illustrates a broad 
overview of the applications of autonomous control of vehicles.
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Warehouse vehicles: When Audi 
redeveloped its production factories in 
Germany and Mexico, it opted for an 
extensive amount of automation in the 
production lines. The company uses 
autonomous forklifts and floor conveyors 
(mini trains) to manage its warehouse in 
Ingolstadt. These driverless conveyors are 
used that navigate their environment and 
move independently with the help of 
sensors and control algorithms. They have 
even trialled the use of autonomous drones 
to deliver parts around the factory. 

Military Use: Given that the soldiers and army 
personnel are exposed to grave danger in normal 

day’s work, it is no surprise that armies are keen
to develop and deploy unmanned vehicles like tanks 
and cargo carriers. One such type is the TerraMax, 
an autonomous cargo vehicle which utilises a suite of 
sensors and GPS to guide itself. They were 
demonstrated in 2004 and have been in production 
since 2011. They are used in driverless convoys etc, 
to increase the reliability of the delivery and to protect 
humans in the event of an attack or ambush by the 
enemy. Click here to read more about it.

Industrial Use

Agriculture and farming: CASE are one of a number of 
tractor manufacturers who have developed autonomous 
vehicles. These are basically cab-less which can be 
automatically controlled to do repetitive tasks by the 
farmer. The tractor uses sensors to gather information on 
he conditions or obstacles, and a microprocessor uses 
coding help it control the tractor appropriately, e.g avoid 
the ESB pole, change gears, etc. It may not replace the 
common tractor around the farmyard, but in larger farms it 
may free the farmer up and plant or harvest huge fields all 
by itself, saving time, money, and accidents from fatigued 
operators! Fendt have even developed a mini tractor which 
works in a swarm to plant seeds. Click here to see it in 
action

Audi Automation in Mexico

CASE Autonomous Tractor

TerraMax Autonomous Army 
Vehicle on TopGear

Floor Conveyor Vehicles 
Shuttling racks

https://youtu.be/T7Os5Okf3OQ
https://youtu.be/T7Os5Okf3OQ
https://youtu.be/9jL-_oH9VmM
https://youtu.be/9jL-_oH9VmM
https://youtu.be/ZkjVk3XS0J0?t=55
https://youtu.be/jV51BGIzkwU
https://youtu.be/jV51BGIzkwU
https://youtu.be/udr0OOxmPbc
https://youtu.be/udr0OOxmPbc
https://youtu.be/ZkjVk3XS0J0?t=55
https://youtu.be/udr0OOxmPbc
https://youtu.be/udr0OOxmPbc
https://youtu.be/9jL-_oH9VmM
https://youtu.be/9jL-_oH9VmM
https://www.army-technology.com/projects/oshkosh-terramax-unmanned-ground-vehicle/
https://www.army-technology.com/projects/oshkosh-terramax-unmanned-ground-vehicle/
https://youtu.be/jV51BGIzkwU
https://youtu.be/jV51BGIzkwU
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Specialised Use

Transportation

Autonomous Trains: Many cities have autonomous 
transport systems at least planned for construction. In 
Copenhagen, the Metro is a fully autonomous system. The 
driverless trains are controlled completely by sensors and 
scanners which rely information to a computer which 
control the train accordingly. As with the other vehicles 
mentioned, the train can be also be controlled remotely if 
necessary.

Autonomous Bus: In September 2018, an 
autonomous bus was showcased at the convention 
centre in Dublin to celebrate . The bus featured is 
the first in mainstream use in Europe. It is used by 
German rail company Deutsche Bahn. In the town 
of Bad Birnbach the company operates 
autonomous buses to shuttle passengers from the 
train station to the town centre. Autonomous Bus in 
Dublin 2018. In Britain, full size buses have been 
trialled in Birmingham, with a route between 
Edinburgh and Fyfe planned for full passenger 
trials next summer.

Passengers sit at the front window of 
the driverless Metro in Copenhagen.

Autonomous bus from DB on display 
outside the Convention Centre in Dublin. 

Waste collection services:
The weekly rubbish collection could become simpler 
and quicker under plans by Volvo for the first 
driverless bin lorry. Over the past year, Volvo have 
been trialling the lorries and the technology will allow 
workers to walk ahead and collect the bins rather 
than climb in and out of the cab at every stop. The 
change would give them more time carefully to load 
rubbish into the vehicles, potentially meaning less 
mess and noise, and if the trial is successful the lorries 
could be the first unmanned heavy vehicles in 
residential areas.

The Volvo Autonomous bin lorry in 
action during its trials

https://www.independent.ie/irish-news/news/watch-this-is-the-future-irelands-first-driverless-bus-debuted-in-dublin-37341362.html
https://www.independent.ie/irish-news/news/watch-this-is-the-future-irelands-first-driverless-bus-debuted-in-dublin-37341362.html
https://youtu.be/zJSHXr8i-ZU
https://youtu.be/zJSHXr8i-ZU
https://youtu.be/zJSHXr8i-ZU
https://youtu.be/zJSHXr8i-ZU
https://www.independent.ie/irish-news/news/watch-this-is-the-future-irelands-first-driverless-bus-debuted-in-dublin-37341362.html
https://www.independent.ie/irish-news/news/watch-this-is-the-future-irelands-first-driverless-bus-debuted-in-dublin-37341362.html
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Logistics

Freight lorries: In May 2019, the German parcel 
delivery company DB Schenker plaunched the "T-
Pod," a 26 tonne fully electric autonomous truck, in 
commercial operations for the first time. The T-Pod 
shuttles between two DB Schenker sites in 
Jonköping, Sweden, including along a section of a 
public road. The self-driving electric truck does not 
have a driver's cab and can be controlled remotely if 
necessary.

T-POD Launch Video

Volvo Vera Logistics Video

A similar system designed for repetitive shuttles 
around busy areas such as shipping ports is the 
Vera from Volvo. It has the potential to optimise 
transport in highly-repetitive, short distance flows 
with large volumes of goods.
Autonomous technology enables round-the-clock 
operations, while the electric drivelines means a 
significant reduction in CO2 emissions and noise 
levels.

Army of Sorting Carts 
in action

Sorting carts: Autonomous vehicles have 
become hugely important in the area of logistics 
centres and parcel deliveries. Self driving carts, 
often called delivery robots are used extensively 
by companies such as Amazon, Ailbaba and other 
sorting and online (e commerce) companies.
The carts are given instructions remotely on what 
parcels to collect and where to drop them. If you 
order multiple items on amazon, this is how your 
items are assembled for delivery!

Yandex Rover

Parcel Delivery Vehicles: Outside the warehouse, 
autonomous delivery vehicles such as the Yandex Rover 
are capable of navigating streets to bring your parcel to 
your door while avoiding obstacles such as poles, 
animals and pedestrians. They are currently used for 
fast food deliveries in Moscow!

https://youtu.be/jwu9SX3YPSk
https://youtu.be/jwu9SX3YPSk
https://youtu.be/2Gc1zz5bl8I
https://youtu.be/jwu9SX3YPSk
https://youtu.be/jwu9SX3YPSk
https://youtu.be/S0_KK_hCcAU
https://youtu.be/2Gc1zz5bl8I
https://youtu.be/S0_KK_hCcAU
https://www.youtube.com/watch?v=psCvmFrCSrk
https://www.youtube.com/watch?v=psCvmFrCSrk
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Consumer
As mentioned earlier, the self driving car has 
been appearing in TV and movies for decades. 
In recent years, autonomous cars have become 
closer to reality. Car manufacturers such as 
BMW, Audi, VW and Tesla have all developed 
cars that feature a high level of autonomy. 
Earlier this summer, London completed a 
demonstration of an autonomous fleet driving in 
a “complex urban environment” in the east of 
the city. Ford Mondeos fitted with autonomous 
technology from the UK tech firm Oxbotica 
operated on public roads around the former 
Olympic Park in Stratford. They said it had 
“exceeded their initial plan” and was a significant 
step in confirming autonomous vehicles could operate in 
real-life situations in a large European city. For now, the 
cars are operated with a safety driver in the front seat ready to take control, and prompted 

by the technology to decide whether to intervene in 
difficult situations. In a report in the Guardian 
newspaper on  3/10/19 the driver described how in 
an otherwise autonomous spin around Stratford’s 
East Village, through main roads, traffic junctions 
and residential streets, he only once opted to grab 
the wheel as a precaution, when an oncoming taxi 
swerved around a parked lorry. Autonomous cars 
tend to be either the traditional internal combustion 
vehicle retrofitted with new technology such as the 
Mondeo above, or vehicles around a fully electric 
drivetrain with autonomous technology such as the 
Tesla. Tesla command over 75% of the electric car 
market in the US alone and hence are most widely 

associated with autonomous cars. The car boasts a range 
of cutting edge autonomous features such as Adaptive 

Cruise Control, Auto braking, Summon (Come to Me) and AutoPilot which will fully control 
the car. The driver is however required to hold or touch the steering regularly to ensure 
they are alert and ready to assume control if required.

Tesla have launched a “Summon” feature 
designed to bring the car to the location of the 
owner through the app on their phone. It is 
supposed to be used for bringing the car to the 
door of a shopping centre or similar situations
- It is possible to control this from your Apple 
Watch which links to your phone…

Watch it in action here

Autonomous Ford Mondeo in 
Stratford, London, July 2019 

Tesla Model 3 at an electric 
charging station 

https://youtu.be/jPsidqqUb_k
https://youtu.be/jPsidqqUb_k
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Level 1 (Driver assistance)
Vehicles with this level of autonomy, in some driving modes, can handle steering or throttle 
and braking – but never both. The driver monitors the driving environment & must be ready 
to take over those functions if called upon by the vehicle. Features such as self parking 
and lane assistance fall into this bracket.

Levels of Autonomy

The International standards group for automobiles is the Society of Automobile 
Engineers (SAE). You may have seen their name certifying the standard of 
products such as the engine oil in the container pictured opposite. The SAE 
have compiled a set of standards of autonomy in road vehicles that defines the 
level of autonomy that a vehicle can achieve.

SAE rating seen on Castrol

Level 0 (No automation)
Most vehicles are at this level today. The human driver controls all aspects 
of driving – from steering to operating the pedals. The car may have some 
automated warning tones and automated emergency braking.

Level 2 (Partial Automation)
At Level 2, vehicles can handle the steering and throttle and 
braking. The driver has to be alert at all times and ready to take over 
the control of the vehicle, and is still responsible for monitoring the 
surroundings, traffic and road conditions. An example of Level 2 
autonomy is Tesla’s Autopilot.
Level 3 (Conditional Automation)
With Level 3 autonomy, the vehicle can monitor its surroundings, 
change lanes, and can control the steering, throttle and braking 
in certain situations, such as on motorways. However, the driver 
must be ready to take back control of the vehicle when required.
The new Audi A8 is the first production car to have Level 3 
autonomy. At the push of a button, the A8′s AI Traffic Jam Pilot 
manages starting, steering, throttle and braking in slow-moving 
traffic at up to 60km/h on major roads such as dual carriageways.

Level 4 (High Automation)
Level 4 automated cars are truly self- driving and can drive themselves with a human driver 
onboard. The car takes control of the starting, steering throttle and 
braking as well as monitoring its surroundings in a wide range of 
environments and handling the parking duties.When the vehicle 
encounters something that it cannot read or handle it will request the 
assistance of the driver. However if the driver does not intervene and 
something goes wrong, the car will continue to manoeuvre 
autonomously. The Google self-driving vehicle is Level 4.
Level 5 (Full Automation)
At this level, the vehicle needs no human control at all. It doesn’t need to have pedals, or 
a steering wheel, or even a human onboard. The car is fully automated and can do all 
driving tasks on any road, under any conditions, whether there’s a human on board or 
not. The autonomous bus is a Level 5 vehicle.
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Getting hit from behind is the leading 
cause of fatalities for cyclists.

Garmin have used the same radar 
technology described here to develop a 
rear view radar for cyclists which alerts 

them to approaching traffic

Did you know?

Common Technologies used in 
Autonomous Control Systems

As illustrated on page three, drivers make logical decisions that control the movement of the 
vehicle based on their sensory perception i.e. eyes see the road, ears hear the environment, 
touched and ears feel movement and vibrations. Our brains decipher these sensory inputs and 
adjust the speed, direction, etc. to the desired level. Autonomous vehicles seek to replicate the 
mind of the driver in making logical decisions. The vehicle’s control computer interprets 
sensory information to identify appropriate navigation paths, as well as obstacles and relevant 
signage. The information to make the decision comes from a variety of sensors used to 
perceive the surroundings. There are many different types, but the more common ones used 
are: radar, lidar, and GPS.

Radar

Radar uses the same principle but it uses radio 
waves to sense objects. This gives radar the ability 
to measure velocities of surrounding objects 
directly and radar can work over longer distances. 
Radar has been in use for years for airplanes and 
battleships. Radar maintains functionality across all 
weather and lighting conditions. However, the technology has traditionally been limited by 
low resolution, a disadvantage that made radar susceptible to false alarms and unable to 
identify stationary objects. A typical application of RADAR would be Autonomous 

Emergency Braking (AEB) on cars. This system is 
designed to eliminate human reaction time or 
distractions (texts etc). If it detects a hazard, it will 
automatically apply maximum braking force to bring 
the vehicle to  stop safely. Radar is also used to to 
regulate adaptive cruise control so your car won’t drive 
into the back of another on the motorway when you 
use cruise control. It will decrease speed to maintain a 
safe distance from traffic.Audi use a radar system to operate its AEB 

braking system 

RADAR is an acronym for RAdio Detection And Ranging. During 
your study of Non Destructive Testing, you will have came across an 
Ultrasonic testing process used to detect internal flaws in materials. 
You may recall that the basic concept is that a sound wave is 
emitted and a receiver picks up the echo to determine the distance 
to a crack. This was originally seen in nature where bats use sound 
waves to help them see in the dark. 

AEB

https://youtu.be/gkMbnNpcpm8
https://youtu.be/gkMbnNpcpm8
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LiDAR
LiDAR stands for Light Detection And Ranging. It is very similar to RADAR, but with 
significantly higher resolution. LiDAR has been used for many years to produce 
topographical maps, but has recently become widely used in the car industry. LiDAR is 
often described as “the key self-driving sensor” or “the eyes of an 
autonomous car.” The principle behind LiDAR 
is really quite simple. Shine a small light at a 
surface and measure the time it takes to return 
to its source. When you shine a torch on a 
surface what you are actually seeing is the light 
being reflected and returning to your retina. 

The LiDAR instrument fires rapid pulses of laser 
light at a surface, some at up to 150,000 pulses 
per second. A receiver on the instrument 
measures the amount of time it takes for each 
pulse to bounce back. Light moves at a constant 
and known speed (about 300,000km/s) so the 
LiDAR instrument can calculate the distance between itself 
and the target with high accuracy. By repeating this in 
quick succession the computer builds up a complex 
'map' of the surface it is measuring. The equipment 
required to measure this needs to operate extremely 
fast. Only with the advancements in modern computing 
technology has this become possible. Valeo in Tuam, 
Co. Galway are a world leader in LiDAR systems and 
supply many top car brands.

VW Tourareg “Stanley” winning 2005 
DARPA Robotics challenge features 5 roof 

mounted LiDAR scanners for guidance

Even though LiDAR can read shapes in precise 
detail, it can’t  determine colours so it is 
normally used in tandem with a camera system 
which is used to read colours from roadsigns, 
traffic light colours etc. so that the onboard 
computer can interpret them correctly. 

Typical LiDAR scanner set up.
BLUE = Laser light shone at object

RED = Laser light reflected.

How LiDAR works

Images gathered from LiDAR sensors

https://www.youtube.com/watch?v=NZKvf1cXe8s
https://www.youtube.com/watch?v=NZKvf1cXe8s
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The GPS system is a constellation of satellites orbiting the earth. Wherever the 
vehicle is on the planet, at least four GPS satellites are 
‘visible’ at any time. Each one constantly transmits its 
position and the current time. A GPS receiver needs 
signals from at least three satellites to work. These signals 
are picked up by the GPS receiver, which calculates how far 
away each satellite is based on how long it took for the 
messages to arrive. Once it has information on how far away 
at least three satellites are, the GPS receiver on the car can 
pinpoint its location using a process called trilateration.

Imagine you are standing somewhere on Earth 
with three satellites in the sky above you.  
If you know how far away you are from satellite A, 
then you know you must be located somewhere 
on the red circle. If you do the same for satellites 
B and C, you can work out your location by seeing 
where the three circles intersect. Doing this in 2D 
space on a map is called triangulation. 
Because the satellites and GPS receivers on 
vehicles deal in 3D space they use spheres to 
establish distances rather than circles. Locating a 
position using points on the surface of these 
spheres is called trilateration. Once the car 
knows where it is, it can then plot a route to the 
destination.

How it works

The key idea of GPS positioning is “Trilateration.”  There are two factors for 
trilateration:
1) Location of each satellite (at least 3 needed)  2) Distance from each satellite
Satellites transmit their location and the time. GPS receivers calculate their 
position.

Triangulation of a point 
in 2D space

G.P.S. (Global 
Positioning System)

Trilateration of a point 
in 3D space

GPS screen on Tesla Model S

GPS receiver on John 
Deere tractor
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Logic Based Decision Making

The is the “Neural Network” controller card from the 
latest Tesla model. This controller receives data from 
the cameras, sensors, GPS and other guidance aids 
in the car. It then analyses this data and controls the 
car based on what it has been programmed to do. 
You could call it the brain of the car. It tries to find out 
what is the appropriate choice to make. Thats fine in 
the world of computers where the boundaries are set 
by coding and the instructions can be clearly defined and 
machines can be programmed to follow instructions of code 
called algorithms to reach a logical solution.
But are two huge challenges for programming machines to make decisions that a human 
driver might make behind the wheel. Experience and emotion. The best coders still 
cannot replicate the nuances of human emotion. In fact human emotion is so strong that 
most car adverts don’t tell us information about the car, but rather focus on how the car 
will make us feel, or how we might like to be seen by our colleagues or friends.
Reality is that even the most logical, down to earth people will make daft decisions when 
they are stressed, tired, emotional, etc. This causes erratic things to happen on the roads. 
For example, examine these conditions:

Tesla “Neural Network” card.

In both these situations, drivers are faced with completely different conditions than they 
might normally experience in the same car on the same stretch of road. Based on 
previous driving experiences, a driver would adapt their driving manner to match the 
conditions while being aware of what other road users may do in the poor conditions.
In the first situation, an experienced driver might factor in a wet surface, longer braking 
distance, less grip, poor visibility, etc. In the second scenario, the 
driver might factor in poor grip and the need to maintain momentum, 
perhaps letting traffic clear and waiting to get a good run at a hill. 
These could be more challenging to a programmer than an 
inexperienced driver. 
Similarly, a LiDAR scanner could well be programmed to 
recognise a bus, but in the case of the person clinging to 
the back of the bus, what is the appropriate thing to do? 
Could the car recognise this and act with the caution that 
a human would do? How does a computers logical 
process deal with a silly illogical event on the road. Dubliner Bus Surfing

https://youtu.be/7fvmGOdw4ok?t=4
https://youtu.be/7fvmGOdw4ok?t=4
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Safety & Ethical Issues
Another example of a machine needing to replicate 
human intuition  is in reading a situation. If we 
examine the scene and identify that there is a 
pedestrian on the footpath: Is he about to step onto 
the road, will he step back, not move? It is 
conceivable that the gestures or body language of 
the pedestrian might assist the driver’s decision and 
cause them to slow down or perhaps even speed up 
to clear the roadway. In short, recognising that the 
pedestrian is there is not enough, there needs to be 
an awareness of what he might do, and an 
appropriate response.

As previously mentioned, driving is an inherently dangerous thing 
to do. There are a lot of things to go wrong, possibly at high 
speed and while humans are the number one cause of 
accidents, machines can do erratic things too. Much like drones, 
if the vehicle is guided by GPS but loses signal or “gets lost” it 
would be highly dangerous to have a vehicle like the Vera truck 
with a 40ft trailer randomly roaming around a shipping yard. 
Manufacturers use systems like geofencing by GPS to restrict 
the vehicles to certain areas, but as previously seen, what 
happens on the road with other users is not so easy to plan for.

Uber Fatal Accident 
in Autonomous Mode

A 49 year old woman was killed in Arizona last March 
when Uber were testing an autonomous system on a 
Volvo jeep. It emerged that the safety driver wasn’t 
watching the road, the computer was not programmed to 
react to pedestrians except at pedestrian crossings, and 
that the company had disabled Volvos own factory 
installed AEB system to prevent it interfering with the test 
systems. In the aftermath, Uber was forced to suspend 
its self driving programme.

Tesla Fatal Accident 
in Autonomous Mode

The first death involving an autonomous car had auto pilot activated, 
but glare on the forward camera caused the computer to fail to 
recognise a white lorry trailer against the backdrop of the strong 
morning sun, crashing into the trailer at high speed. The driver was 
killed instantly. The driver was a huge auto pilot fan and had 
previously posted many videos of his auto-pilot working online, 
including a near miss with another lorry a few days before his fatal 
crash.

Geofencing uses GPS boundaries to limit vehicles 
travel, much like a radio controlled  dog fence

https://www.youtube.com/watch?v=9BgV-YnHZeE
https://www.youtube.com/watch?v=9BgV-YnHZeE
https://www.youtube.com/watch?v=9BgV-YnHZeE
https://www.youtube.com/watch?v=9BgV-YnHZeE
https://www.youtube.com/watch?v=RASBcc4yOOo
https://www.youtube.com/watch?v=RASBcc4yOOo
https://www.youtube.com/watch?v=RASBcc4yOOo
https://www.youtube.com/watch?v=RASBcc4yOOo


Prescribed Topic 2020 by Ciarán Callaghan “Basic principles of operation and applications of Autonomous Vehicle Technology”

Page �  of �15 16

Some Advantages of Autonomous vehicles are:

• Over 80% of car crashes in the United States are caused by driver error. There would 
be less user errors and fewer mistakes on the roads if all vehicles became driverless. 

• Drunk and drugged drivers would also be a thing of the past, and passengers might 
even sleep without risking safety.

• Less mess and noise from applications such as bin lorries if automated
• Driving fatigue and getting lost would be things of the past.
• Sensory technology could potentially perceive the environment better than humans 

could, seeing farther ahead, better in poor visibility, and detecting smaller and more 
subtle obstacles. They will be more aware and vigilant than a human driver.

• People who have difficulties driving—such as disabled people, older citizens, and 
children—would be able to experience the freedom of car travel.

• There would be no need for drivers licenses or driving tests.
• With fewer associated risks, insurance premiums for car owners could go down.
• Efficient travel also means fuel savings, simultaneously cutting costs and making less 

of a negative environmental impact.
• Greater efficiency would mean fewer emissions and less pollution from cars in general.
• Passengers should experience a smoother riding experience.
• Self-aware cars could lead to a reduction in car theft.

Autonomous Vehicles - Summary

Some Disadvantages of Autonomous vehicles are:
• The technology in Autonomous cars makes them very expensive.
• Truck drivers, taxi drivers, and other delivery people will eventually lose their jobs as 

autonomous vehicles take over.
• A computer malfunction could easily cause a far worse accident than anything human error 

might typically incur.
• Autonomous cars notoriously have trouble navigating crowds of pedestrians.
• They have trouble distinguishing and determining human intention on the roads.
• Since driverless cars obey all the rules and regulations, these vehicles are said to behave 

like student drivers: slow, conservative, and timid. On a road shared with human drivers, 
they may be annoying to navigate around for human drivers.

• If the car crashes without a driver, who's fault is it: the software designer or the owner of 
the vehicle?

• Autonomous vehicles have difficulty operating in certain types of weather. Heavy rain 
interferes with roof-mounted laser sensors, and snow can interfere with cameras.

• Human behaviour such as heavy foot traffic, jaywalkers, and hand signals are difficult for a 
computer to understand. In situations where drivers need to deal with erratic human 
behavior or communicate with one another, the driverless vehicle might fail.
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