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Editorial

- Bhargav Gulavani
Email : bhargav.gulavani@gmail.com

On behalf of the editorial team of Exponent Group of 
Journals – Information Technology and the authors, I 
would like to extend a warm welcome to all our readers 
for the 2nd volume of the 7th year since the inception. I 
am sure all of us have heard about augmented reality, 
autonomous or self-driving cars, chatbots and virtual 
assistants. In this edition of the Exponent Journal, 
we have articles on all these modern technologies. 
These articles describe their technical foundations, 
applications, private investments, and challenges 
and risks in their adoption going forward. As usual, 
we start the volume with the “I.T. in News” section, 
where we present news on security and privacy 
issues, augmented reality, military application of 
modern technology and blockchains.

We have all heard of HoloLens, ARCore or ARKit. These 
are modern applications of old ‘Hologram’ technology. 
Our first article in this edition “Holograms” explains 
the optical underpinnings of how holograms work, 
along with the evolution of this technology into its 
3D variant called 3D holograms that form the basis 
of Augmented reality. This articles first describes 
the traditional applications of holograms in currency 
notes, medical imaging, and military mapping. It also 
describes research advancements like touchable 
holograms, before dwelling on the applications in 
Augmented Reality. It ends on a rather optimistic note 

of Augmented Reality based applications pervading 
all aspects of our lives in future.

Self driving cars, aka autonomous cars, is no longer 
just a buzz word in automobile industry, they are a 
reality now. Fully self-driving cars are already plying 
on roads of US and other developed countries. They 
are going to be a reality sooner than you think. 
Significant private players like GM, Tesla, Baidu, 
Uber, Waymo and Lyft are investing heavily in this 
technology. Our next article “Self Driving Cars” 
describes the basic technology behind self-driving 
cars, their history and evolution, private players 
investing in this technology, challenges and risks in 
their widespread adoption and their future.

Another buzz word these days is chatbot and virtual 
assistants - they are the most advanced applications 
of Machine Learning and Artificial Intelligence. We 
almost always see a chatbot helping us on banking 
and e-commerce websites. The last article in this 
series “Chatbots - Virtual Assistants” dwells on the 
internal working of these chatbots, characteristics 
of a ‘Good’ chatbot, and challenges and risks in their 
implementation.

We believe that you will enjoy reading through the 
articles and news events of this volume. So, once 
again, Happy Reading to all our readers!
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I.T. in News

- Vishal Bahekar
Email : vishal1580@gmail.com

Microsoft’s latest security service uses 
human intelligence, not artificial
Computers are good at processing vast amounts of 
data, but humans still have their uses.

Microsoft has announced two new cloud services to 
help administrators detect and manage threats to 
their systems. The first, Azure Sentinel, is very much 
in line with other cloud services: it’s dependent on 
machine learning to sift through vast amounts of 
data to find a signal among all the noise. The second, 
Microsoft Threat Experts, is a little different: it’s 
powered by humans, not machines. Azure Sentinel 
is a machine learning-based Security Information 
and Event Management that takes the (often 
overwhelming) stream of security events—a bad 
password, a failed attempt to elevate privileges, an 
unusual executable that’s blocked by anti-malware, 
and so on—and distinguishes between important 
events that actually deserve investigation and 
mundane events that can likely be ignored. 

References

1. https://arstechnica.com/gadgets/2019/02/
microsofts-latest-security-service-uses-human-
intelligence-not-artificial/

2. h t t p s : / / w w w. m i c r o s o f t . c o m / s e c u r i t y /
blog/2019/02/28/announcing-microsoft-threat-
experts/

Google forced to reveal which products 
have microphones following privacy 
backlash
Tech giant Google faces questions about the 

listening power of its devices after users discovered 
an undisclosed microphone in a home security 
device.

Google has been accused of violating users’ trust 
after it failed to disclose that its Nest Secure home 
security and alarm system contained a microphone. 
The company’s secret was revealed earlier this month 
when it announced that voice-activated Google 
Assistant technology could now be used on the Nest 
device. The existence of a microphone on the Nest 
Secure has never been mentioned in any product 
material for the device, which a Google spokesperson 
said was “an error” on the company’s part.

Reference

https://www.theneweconomy.com/business/
google-forced-to-reveal-which-products-have-
microphones-following-privacy-backlash

‘We won’t be war profiteers’: Microsoft 
workers protest $480m army contract
Workers say augmented reality headsets provided 
to US army risk ‘turning warfare into a simulated 
video game’

Microsoft workers are calling on their employer to 
cancel a $480m contract to provide the US army with 
augmented reality (AR) headsets, saying they “do not 
want to become war profiteers”. “We did not sign up 
to develop weapons, and we demand a say in how 
our work is used,” reads a petition being circulated 
inside the company, a copy of which was published on 
Twitter on Friday afternoon. More than 50 employees 
had signed the letter as of Friday afternoon, according 
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to an employee. The employee protest is the latest 
manifestation of a growing labor movement in the 
US technology industry. Employees at companies 
including Microsoft, Google, Amazon and Salesforce 
are increasingly speaking out both about their own 
working conditions and about the uses to which their 
employees put their work product.

Reference

https://www.theguardian.com/technology/2019/
feb/22/microsoft-protest-us-army-augmented-
reality-headsets

When USB’s Fly: Recent Research 
Supports Forensicator’s Controversial 
Theory
In August of last year (2018), Forensicator came 
under fire for suggesting a sequence of events 
that might explain a one hour difference observed 
between the files in one of the archive files published 
by Guccifer 2 and another.  The report that prompted 
the controversy was Guccifer 2.0 CF Files Metadata 
Analysis.  The key findings that ignited a dismissive 
review were (emphasis added): The last mod times of 
all the files in the cf.7z archive are all even multiples 
of two (2) seconds, indicating that this material was 
copied to a FAT-formatted media (e.g., a USB thumb 
drive) before the final cf.7z 7zip file was built from 

the files on that media.

Reference

https://theforensicator.wordpress.com/2019/02/25/
w h e n - u s b s - f l y - r e c e n t- re s e a rc h - s u p p o r t s -
forensicators-controversial-theory/

Blockchain is set to solve the fake food 
problem
Existing traceability systems are ineffective in 
preventing food fraud due to the lack of a unified 
system, but blockchain’s immutable ledger system 
has the potential to solve this problem.

In 2013, Ireland’s Food Safety Authority (FSA) ran a 
variety of tests on frozen beef patties sourced from 
various supermarkets throughout the region. The 
idea was to see whether the meat had been altered 
or tainted. To their surprise, they found that over a 
third of the patties they tested had traces of DNA 
associated with horses. After the discovery, FSA 
officials reported their findings to their UK equivalent 
as the country shares the same supermarkets. Traces 
of horse DNA were found in their meat as well.

Reference

https://channels.theinnovationenterprise.com/
articles/blockchain-set-to-solve-the-fake-food-
problem
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Holograms

- Pushkraj Pandit
Email : pushkraj.pandit@gmail.com

Introduction

The word holography comes from 
the Greek words ὅλος (holos; “whole”) 
and γραφή (graphē; «writing» or «drawing»). The 
development of the laser enabled the first practical 
optical holograms that recorded 3D objects to 
be made in 1962 by Yuri Denisyuk in the Soviet 
Union and by Emmett Leith and Juris Upatnieks at 
the University of Michigan, USA. Early holograms 
were not very efficient. 

A hologram is a 3-dimensional (3-D) picture made 
from a laser. Its is  a photographic recording of a light 
field, rather than of an image formed by a lens. It is 
used to display a fully three-dimensional image of 
the holographed subject

When a person looking at it moves, the hologram 
changes slightly with the movement to make it look 
as if the picture was 3-D.

A photo can be made with normal light, like the 
sun or a lightbulb, but you need a laser to make a 
hologram. When suitably lit, the interference pattern 
diffracts the light into a reproduction of the original 
light field and the objects that were in it appear to 
still be there, exhibiting visual depth cues such as 
parallax and perspective that change realistically with 
any change in the relative position of the observer. 
Holography is «lens less photography» in which an 
image is captured not as an image focused on film, 
but as an interference pattern at the film.

Apparatus required for holography

1. The first element is a beam splitter that divides 
the beam into two identical beams, each aimed in 

different directions. A beam splitter is an optical 
device that splits a beam of light in two.

2. One beam (known as the illumination or object 
beam) is spread using lenses and directed 
onto the scene using mirrors. Some of the light 
scattered (reflected) from the scene then falls 
onto the recording medium.

3. The second beam (known as the reference beam) 
is also spread using lenses but is directed so 
that it doesn’t come in contact with the scene, 
and instead travels directly onto the recording 
medium.

4. When the two laser beams reach the recording 
medium, their light waves intersect and interfere 
with each other. In physics, interference is a 
phenomenon in which two waves superpose to 
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form a resultant wave of greater, lower, or the 
same amplitude. It is this interference pattern 
that is imprinted on the recording medium.

5. The pattern itself is seemingly random, as it 
represents the way in which the scene’s light 
interfered with the original light source — but 
not the original light source itself.

6. The interference pattern can be considered 
an encoded version of the scene, requiring a 
particular key — the original light source — in 
order to view its contents

7. This missing key is provided later by shining 
a laser, identical to the one used to record the 
hologram, onto the developed film. When this 
beam illuminates the hologram, it is diffracted by 
the hologram’s surface pattern. This produces a 
light field identical to the one originally produced 
by the scene and scattered onto the hologram.

Two photographs of a single hologram taken 
from different viewpoints

Holographic recording media

The recording medium has to convert the original 
interference pattern into an optical element that 
modifies either the amplitude or the phase of an 
incident light beam in proportion to the intensity 
of the original light field. The recording medium 
should be able to resolve fully all the fringes arising 
from interference between object and reference 
beam. Material used for  recording for holograph 
- Photographic emulsions, Dichromated gelatine, 
Photoresists, Photopolymers, Photorefractives.

An existing hologram can be copied by embossing or 
optically

A hologram can be copied optically by illuminating it 
with a laser beam, and locating a second hologram 
plate so that it is illuminated both by the reconstructed 
object beam, and the illuminating beam

Costs Implications

Holograms can be made at home by hobbyists for 
a modest investment in equipment. The process 
requires a laser and an isolation table to prevent 
movement of the equipment while the film is being 
exposed. Holograms are also produced commercially 
and can be reproduced in large quantities. Using stock 
artwork, a master hologram for mass production 
can be created for as little as $2,500, whereas using 
custom artwork can cost $5,000 to $10,000. A 
deep Frame hologram cost around 5000$ whereas 
research projects in big companies for developing 
holographic technologies with Augmented 
reality, can cost up to 2 Billion $ or more to make. 
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Practical Applications of Hologram

Today, the most common use of holograms is in 
consumer products and advertising materials

Holographic art is often the result of collaborations 
between scientists and artists, although some 
holographers would regard themselves as both an 
artist and a scientist.

Security: Security holograms are very difficult to 
forge, because they are replicated from a master 
hologram that requires expensive, specialized 
and technologically advanced equipment. They 
are used widely in many currencies, such as 
the Brazilian 20, 50, and 100-reais notes; British 5, 
10, and 20-pound notes; South Korean 5000, 10,000, 
and 50,000- won notes; Japanese 5000 and 10,000 
yen notes, Indian 50,100,500, and 2000 rupee 
notes; and all the currently-circulating banknotes of 
the Canadian dollar, Danish krone, and Euro. They 
can also be found in credit and bank cards as well 
as passports, ID cards. It is also used for security 
related applications in FMCG industry, Electrical and 
electronic products, Hologram dockets for vehicle 
number plate, High security holograms for credit 
cards

Holographic scanners are in use in post offices, larger 
shipping firms, and automated conveyor systems to 
determine the three-dimensional size of a package. 
They are often used in tandem with weight checkers 
to allow automated pre-packing of given volumes, 
such as a truck or pallet for bulk shipment of goods.

Medical: Holography is on its way to revolutionizing 
medicine. It can be a tool for visualizing patient data 
in training students and surgeons.

Current systems like Magnetic Resonance Imaging 
(MRI) and ultrasound scans generate complex 
data using advanced imaging technology. This 
technology has the capability to produce full colour, 
computer-generated 3D holograms.

Using these 3D images for training and display, 
holograms require no viewing devices or glasses. 
Students and doctors can simply “look”, unhindered, 
at the three-dimensional images. These images can 

include the incredibly complex organs and systems 
of the body, like the brain, heart, liver, lungs, nerves, 
and muscles.

Military Mapping: Geographic intelligence is critical 
to military strategy. Fully dimensional holographic 
images are being used for improved reconnaissance. 
These 3D holographic maps of “battle-spaces” 
allow soldiers to view three-dimensional terrain, 
look “around” corners, and train for missions.

The company takes computerized image data and 
turns it into a holographic sheet. “Not only can users 
‘look into’ the high-quality 3D image of the terrain 
stored in the hologram sheet, but the technology is 
simple to use and can be rolled up for easy storage 
and transportation.” The maps are also useful in 
disaster evacuation and military rescue scenarios.

Latest Research: Japanese researchers created 
holograms you can touch. University of Tsukuba 
Japanese researchers have created holograms that 
can be disrupted by human touch. The touchable. 
holograms, called Fairy Lights, could serve as the 
beginning to developing technology where humans 
could interact with the hologram

3D Holograms and Augmented Reality: 3D holograms 
are coming into our lives. A 3D hologram is an object 
that isn’t actually “there,” but looks like it is, either 
floating in mid-air or standing on a nearby surface. 
This “augmented reality” ( AR ) is a revolution well 
on its way. AR is picking pace not just by the push of 
tech giants like Apple and Google, but also individual 
developers who are pushing boundaries to integrate 
AR into more.
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Future applications: Holographic television sets 
may project performers into viewers’ homes within 
the next decade. Fibre optic communications 
systems will be able to transmit holographic images 
of people to distant homes of friends for realistic 
visits. Just as CD-ROM technology used optical 
methods to store large amounts of computer 
information on a relatively small disk, three-
dimensional holographic data storage systems 
will further revolutionize storage capacities. It is 
estimated that this technology will store an amount 
of information equivalent to the contents of the 
Library of Congress in a space the size of a sugar 
cube.

Microsoft ( MSFT ) has its HoloLens headset, 
Interacting with holograms in mixed reality enables 
you to visualize and work with your digital content 
as part of your real world. Realize mixed reality’s 
promise with Microsoft HoloLens. 

Apple ( AAPL ) uses ARKit and Google ( GOOGL ) 
presents holograms in ARCore. 

Deep Frame

A company called Realfiction makes an AR product 
called DeepFrame. The product is basically a 64-
inch glass window that you look through to see the 
real world plus 3D holograms and AR images and 
text. These objects can be projected to appear a 
few feet away and a few feet across or miles away 
and miles across - for example, across an entire city.

DeepFrame holograms can appear to be miles 
wide, such as this life-size recreation of a rocket 
launch.  DeepFrame enables all kinds of science 
fiction-like applications, such as 3D telepresence 
(making it appear almost as if people are in a 
meeting, when they’re in fact on the other side 
of the world). DeepFrame is currently sold to 
enterprises but could eventually be used for retail 
experiential marketing purposes. (DeepFrame costs 
approximately $50,000).

Future of Holography

The technology is saturating the tech market, and 
IT mega-corporations are racing to dominate the 
AR market. 3D hologram displays are the next step 
in more human-compatible digital content. The 
applications for the new technology are limitless. 
Smartphone-based augmented reality (AR) and the 
AR headset explosion will bring 3D holograms into 
our lives everywhere. The technology is increasingly 
becoming ubiquitous, and companies are racing to 
win market domination. While dozens or hundreds 
of major hologram research projects are currently 
being developed in corporate and university labs 
around the world, the first examples of this new 
category are already shipping or are available to 
corporate developers.

References

1. http://hyperphysics.phy-astr.gsu.edu/hbase/
optmod/holcon.html#c1

2. https://en.wikipedia.org/wiki/Holography

3. https://www.businessinsider.com/japanese-
researchers-create-holograms-you-can-touch-
2015-12?IR=T

4. https://wccftech.com/augmented-reality-
hologram-hololens/

5. h t t p : / / w w w. m a d e h o w. c o m / Vo l u m e - 3 /
Hologram.html#ixzz5eU7EsFxx

6. h t t p s : / / w w w . c o m p u t e r w o r l d . c o m /
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Self-Driving Cars

- Kedar Patkar
Email : kedar.r.patkar@gmail.com

Introduction and Context Setting

With the advent of cars which came into global use during the start of 20th century and with economies 
depending on them, they have been of tremendous usage to humankind and changing the facet of how 

the business run. To give a brief background - the year 1886 
is regarded as the birth year of the modern car when German 
inventor Karl Benz patented his Benz Patent-Motorwagen. One 
of the first cars that were accessible to the masses was in 1908 
by an American car manufactured - the Ford Motor Company. 

Over years, automobile industry has seen multiple changes in their offerings. With the invent of Internet of 
Technology (IoT), Artificial Intelligence and other technology advancement; one out of box striking product 
the car industry offers is a self-driving car, also known as a robot car, autonomous car or driverless car, is a 
vehicle that is capable of sensing its environment and moving with little or no human input. 

In the past five years, autonomous car has gone from “maybe possible” to “definitely possible” to “inevitable” 
to “how did anyone ever think this wasn’t inevitable?” to “now commercially available”. By Ernst & Young 
report, driverless technology will add $7 trillion to the global economy by 2040. 

Brief History to Driverless Cars

It’s worth remembering that when cars first started rumbling streets, people called them horseless carriages. 
The moniker made sense; there were vehicles that did what carriages did, minus the hooves. By the time 
“car” caught on as a term, the invention had become something entirely new. Over century, it reshaped how 
humanity moves and thus how (and where and with whom) humanity lives. This cycle has re-started, and 
the term “driverless car” will soon seem as anachronistic as “horseless carriage.” We don’t know how cars 
that don’t need human chauffeurs will mould society, but we can be sure a similar gear shift is on the way in 
coming future.

The below picture depicts the history of driverless cars and the how it has evolved over the years:
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Photographic Journey of Self-Driving Cars 

Year Photo Description

1961

People have been dreaming about self-driving cars for almost 2-3 decades 
but the first vehicle that anyone really deemed “autonomous” was the 
Stanford Cart. It could navigate around obstacles using cameras. Drawback 
- it needed ~15 mins of planning to plan every one-meter move.

1995

Carnegie Mellon researchers drove across the country in NavLab 5 rigged 
up to drive itself. Over nearly 3000 miles, the van steer itself, using wind-
shield – mounted camera to look for lane lines, while the humans handed 
the gas & brakes.

2000

DARPA decided to accelerate self-driving development program with open 
to all comers. None of the finalists made it anywhere near finishing line but 
the race created new community of people interested in cracking the chal-
lenge. 

2005

DARPA repeated the Grand Challenge; five vehicles completed the course. 
First among them was Stanford’s Stanley. Volkswagen used the standard 
combo of cameras, radars & laser scanners but relied heavily on Machine 
Learning for navigation.  

2007

The final DARPA contest which was staged on an abandoned Air Force 
base, GM motors along with Boss took the first place. It used new lidar 
laser scanning system which offered a detailed 360-degree view. 
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2009

Google’s Larry Page asked Thrun creator of Stanford Stanley to build him a 
self-driving car. After hiring best minds from the DARPA Grand Challenges, 
a year and half later team build a self-driving car. 

2014

Google dominated the self-driving market, gradually pushing the technol-
ogy to a point where the auto industry could no longer ignore it. 

2015

Big automakers were finally getting serious about the autonomous tech. 
Mercedes-Benz got particularly excited about the future with F015 “Luxury 
in Motion”. 

2016

GM fully embrace the robo-future with a version of Chevy Bolt EV that 
feathers neither steering wheels nor pedals. This is one of the car company 
will launch in 2019. 

Segmentation / Defining “Self-Driving” in Levels

Below are the automation levels or as it is called in the automobile industry ‘segmentation’ of the self-driving 
levels.

1. Level 0   No Automation: Human driver controls everything - steering, braking, and accelerating

2. Level 1 automation some small steering or acceleration 
tasks are performed by the car without human 
intervention, but everything else is fully under human 
control

3. Level 2 automation is like advance cruise control or 
original autopilot system, the car can automatically take 
safety actions, but the driver needs to stay alert at the 
wheel

4. Level 3 automation still requires a human driver, but the 
human is able to put some “safety-critical functions” 
to the vehicle, under certain traffic or environmental 
conditions

5. Level 4 automation is a car that can drive itself almost all the time without any human input but might 
be programmed not to drive in unmapped areas or during severe weather. This is a car we could sleep in.

6. Level 5 automation means full automation in all conditions
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Since these levels don’t mean much to people outside the industry, car makers often don’t talk about their 
technology in these specific terms. 

How the Driverless Car Work - Technology

The rise of self-driving cars means that some scenes out of science-fiction flicks (e.g. Total Recall or I, Robot) 
are now reality - and even more will be available soon. Cars today already include many semi-autonomous 
features, like assisted parking and self-braking systems. Completely autonomous vehicles - able to operate 
without human control - are rapidly becoming more of a reality.

Two of the most talked about self-driving advancements in past few years came from Google and Tesla. 
They take different approaches: Google is using lidar (a radar-like technology that uses light instead of radio 
waves) sensor technology and going straight to cars without steering wheels or foot pedals. Tesla has rolled 
out a software system called Autopilot, which employs high-tech camera sensors as a car’s “eyes,” to some of 
its cars already on the market.

Driverless cars sense their surroundings using technology such as lidar, radar, GPS, and computer vision. The 
sensory information is then processed to navigate appropriate pathways for the vehicle to take, avoiding any 
obstacles and obeying the road signs. The car uses a digital map, which can be constantly updated according 
to sensory input. This allows the vehicle to adapt to changing situations, as well as travel through previously 
unknown territories.

Cameras Great for spotting things like lane lines on the highway, speed signs, and traffic lights. Some 
developers think that, they can use cameras to identify everything they see & navigate 

Lidar

The spinning thing we see on top of most self-driving cars is lidar (that’s “light detection and 
ranging”). It fires out millions of laser beams every second, measures how long they take to 
bounce back, and uses the data to build a 3D map that’s more precise than what radar offers 
and easier for a computer to understand than a 2D camera image.

Machine 
Learning

At its simplest, this artificial intelligence tool trains computers to do things like detect lane 
lines and identify cyclists by showing them millions of examples of the subject at hand.

Maps
Before a self-driving car takes to the streets, its company will use cameras and lidar to map 
its territory in extreme detail. That reference document helps the car verify its readings, and 
it is key for any vehicle looking to know its own location, down to centimetre reading.

Radars A regular presence in cars since the late 1990s, radars bounce radio waves around to see 
their surrounding and are especially good at spotting big metallic objects - other vehicles.

Technology companies which are doing investment in Driverless Cars

The future is clearly racing towards an era of autonomous cars. Not only the traditional car-makers, investors, 
start-ups but renowned tech companies are also dipping their fingers into autonomous car R&D. Research 
has suggested that the self-driving market will see a prominent rise from 2019 to 2030, as it aims to touch a 
revenue base of $556.67 billion. Some experts predict that the market for self-driving cars will reach to $37 
Billion by 2030 and that the demand for skilled workers within the autonomous vehicle industry will continue 
to climb.

Below is the list of such tech pioneers that have shown interest in the development of self-driving cars and 
are working aggressively towards it.
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	The prominent chipmakers joined forces with Mobileye as well 
as Waymo to provide computing power needed to automate 
a driverless car. 

	Intel created Automated Driving Group (ADG) in 2017 and in-
vested $250 million to auto tech investments.

	One of the worldwide leaders in IT and networking, Cisco is con-
structing data collection and layer of analysis in the self-driving 
industry. 

	At Consumer Technology Association (CES) Event in 2018, Cisco 
announced it’s the partnership with Hyundai on a self-driving 
initiative known as “Cisco Connect Roadways”.

	Amazon has spent billions in search of better solutions for de-
livery including the explored delivery by drone called the Prime 
Air. 

	In 2016, Amazon was granted a patent for a system to navigate 
roadways in autonomous cars. 

	At CES 2018, the company announced its partnership with 
Toyota for developing self-driving cars.

	In 2018, this leading multinational engineering and electronics 
company joined hands with Mercedes in 2017 help in develop-
ing level 4 (high automation) and level 5 (full automation) cars.

	This leading global provider of information and communications 
technology in 2018 test drove driverless car Porsche Panamera.

	It joined hands with Audi to develop level 4 self-driving technol-
ogy cars.

	At CES 2018, it unveiled the NVidia Drive PX2, a platform de-
signed with deep learning, computer vision and sensor fusion 
for self-driving vehicles. 

	Further, it joined hands with Baidu and Tesla and later with 
Bosch and Toyota for developing autonomous cars. 

	It partnered with Paccar, a truck-maker company to develop 
self-driving trucks.

	In 2017, Uber confronted about Otto, a self-driving truck design 
to automate material transport but later it was shut down. 

	Uber faced a lot of controversies during these years regarding 
the driving of autonomous cars. 

	Recently, CEO Dara Khosrowshahi announced a plan to work 
jointly with Toyota on developing the anonymous vehicles.

	In 2017, Samsung got approval from South Korea for testing self-
driving cars on the road. 

	The cars are well equipped with cameras and sensors and are 
basically based on Hyundai vehicles. 

	At CES 2018, the company revealed a new technology platform, 
known as Drvline that is designed to build customized driverless 
cars.
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	This tech giant is not only working for developing autonomous 
cars but is also supplying Microsoft Azure cloud services to 
other companies who are working towards developing self-
driving cars. 

	In 2015, the company made collaborations with Volvo to carry 
R&D in autonomous vehicles. 

	Further, in 2016, it joined hands with Toyota to support 
research in various grounds like AI, AV, robotics, etc.

Current Key Players in Automobile Companies

Companies recognized that whether they like it or not, the disruption is inevitable. Hoping to get ahead of 
the competition, they have invested billions of dollars in the R&D of key technologies behind self-driving cars. 
The transportation revolution attracted both big corporations and start-ups. Over 260 start-ups are ready to 
tackle every aspect of the ecosystem while forming strategic partnerships with others. Big corporations are 
also investing billions of dollars to aggressively establish and implement roadmaps. Some of the leading and 
high-profile companies include the following.

	In 2016, it acquired self-driving tech company Cruise Automation for over $1billion. This 
unit received $2.25 billion investment from SoftBank and an additional $1.1 billion from GM 
itself in 2018. 

	Furthermore, eager to dominate the market, GM bought its own LIDAR manufacturer so 
that it can rely less on partnerships. 

	It plans to commercialize its self-driving car with ride-hailing services in 2019.
	Valued at $175 billion, Waymo has accumulated over 8 million self-driving miles with a fleet 

of Chryslers, Hondas, and Jaguars. 

	Just recently, Waymo announced its plan of purchasing 62,000 Fiat Chrysler vans for its ride-
hailing service. 

	Pledged to commercialize by the end of 2020, Waymo is leading the self-driving car race.
	From the high-profile lawsuit against Waymo to the operation halt in Arizona and Pittsburgh, 

Uber has had a bumpy ride. 

	However, Uber has not given up. With partners like Volvo and Daimler, Uber scored a $500 
million investment from Toyota in 2019.

	It is also pumping money to its driverless car engineering hub in Toronto to continue its mis-
sion
	Lyft partnered with Aptiv, a formerly bankrupted company that turned its tide by investing in 

driverless technology. 

	Together they have completed over 5000 paid rides with 20 vehicles in Las Vegas, servicing 
popular destinations on the strip. 

	When requesting Lyft rides, users can opt-in for driverless cars, and for now, there’s still a 
safety driver in the vehicle to monitor the ride.
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	Tesla takes a completely different approach to driverless technologies. Instead of using LI-
DAR, Elon Musk believes the advancement of camera and image recognition technology are 
sufficient for automation. 

	Although its current vehicles are equipped with auto-driving features, they still require 
human attention, and we have seen accidents reported due to the lack of human interven-
tions. It’s yet to be seen how far Tesla can push its self-driving technology
	Baidu leads the biggest driverless car effort in China since 2014. 

	In 2017, it announced the Apollo, an open source project to facilitate the research and 
development of driverless cars. 

	Baidu aimed to mass produce autonomous vehicles by 2019 to 2020

Below is a selection of some of the biggest transactions and deals in self-driving automobile companies. The 
numbers are staggering and only to rise in future. Most of the below news are from 2016 onwards and linked 
to self-driving cars: 

1) Ford $1 billion investment in Argo AI

2) Toyota $1 billion investment in Toyota Research Institute

3) GM $581 million to acquire self-driving car start-up, Cruise Automation.

4) GM $500 million investment in Lyft

5) Volvo $300 joint venture with Uber

6) Intel $250 million of additional new investments over the next two years 

7) Uber $680 million to purchase Otto

8) Intel $15.3 billion to buy Mobileye

9) Hyundai $1.7 billion in R&D

Potential Changes in Different Sector

While the long-term benefits of driverless cars are genuinely exciting, the route to true autonomy in 
transportation will likely be long and full of uncertainty. The precise impact of Autonomous Vehicle (AV) 
on individuals, communities, industries and workplaces is, yet, unclear. One thing’s for sure, though - every 
industry will be affected, some will find themselves disrupted; others will find new opportunities for growth 
and innovation. 

Frantic competition between companies like Uber and Lyft is converging with both traditional car companies 
(GM, BMW, Audi and Mercedes Benz) and technology leaders (Google, Cisco, Tesla) in the race to dominate 
on-demand mobility. Moving beyond the era of car ownership, commercial industries supporting buses, 
trains, trucking and construction are also set for disruption. Industries that adapt to these trends will reap 
significant wealth over the coming decades. While industries that resist these trends may likely disappear 
completely.

Here are the Top industries set to be transformed by Autonomous Vehicles (AVs):
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Travel

	Driverless car will make recreational travel even more compelling as frictionless car trav-
el becomes a safe and convenient alternative to the hassles of plane and train travel. 

	The expanding range & offerings will radically disrupt the hotel industry as people sim-
ply choose to sleep and eat in their vehicles. 

Media & 
Entertain-
ment

	With the proliferation of 5G networks - at 100 times the data transfer speeds of 4G - will 
allow AVs to become a vast platform for drivers and passengers to consume ever greater 
amounts of media content. 

	The integration of screen technology into smart glass will mean that cars will become a 
new environment for consuming visual media along with virtual reality, augmented real-
ity and network gaming. 

Public 

Transit

	According to OECD study, cars-on-demand could cut traffic by 90%. Falling prices in on-
demand transportation coupled to 5G networks will mean that public transit could be a 
thing of the past. 

	App-based companies like Uber and Lyft are pioneers to a new era of expansive net-
works that link public transit to ride-sharing, eliminating the need for car ownership 
altogether.

Construction

	AVs are already a reality in many controlled environments including mining and farm-
ing. Driverless trucks are being used to move iron ore in mines in Australia & other ef-
forts are made to automate the trucks. 

	Driverless cars will impact all construction equipment, including tractors, bulldozers, 
dump trucks, cranes and excavators.

Military

	One of the major advantages of driverless car is their ability to remove people from 
needlessly risky situations.

	Military for example is interested in safeguarding personnel by developing unmanned 
tanks and vehicles that can deliver food, fuel and supplies in conflict zones. The armies 
of all countries are exploring the idea to automate this.

Delivery

	Close to 3.7 billion people live in cities. This number is projected to rise to 6 billion or 
70% of the world’s population by 2050. 

	As urbanization makes on-demand transportation the norm, companies like Uber and 
Amazon will transform restaurants, laundry, mail, groceries, pharmaceutical drugs, 
childcare and more. Uber, for example, has successfully expanded into food delivery 
with UberEats.

Advantages & Disadvantages of Self-Driving Cars

Advantages of Driverless Cars

1. Without the need for a driver, cars could become mini-leisure rooms. There would be more space and no 
need for everyone to face forwards. Entertainment technology, such as video screens, could be used to 
lighten long journeys without the concern of distracting the driver.

2. Over 80% of car crashes in the world today are caused by driver error. There would be no bad drivers and 
less mistakes on the roads, if all vehicles became driverless. Drunk and drugged drivers would also be a 
thing of the past.

3. Travellers would be able to journey overnight and sleep for the duration.

4. Traffic could be coordinated more easily in urban areas to prevent long tailbacks at busy times. Commute 
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times could be reduced drastically.

5. Reduced or non-existent fatigue from driving, 
plus arguments over directions and navigation 
would be a thing of the past.

6. Sensory technology could potentially perceive the 
environment better than human senses, seeing 
farther ahead, better in poor visibility, detecting 
smaller and more subtle obstacles, more reasons 
for less traffic accidents.

7. Parking the vehicle and difficult manoeuvring 
would be less stressful and require no special 
skills.

8. People who historically have difficulties with 
driving, such as disabled people and older 
citizens, as well as the very young, would be able 
to experience the freedom of car travel. There 
would be no need for drivers’ licenses or driving 
tests.

9. Autonomous vehicles could bring about a massive 
reduction in insurance premiums for car owners.

10. Efficient travel also means fuel savings, cutting 
costs.

11. Passengers should experience a smoother & 
consistent riding experience.

Disadvantages of Driverless Cars

1. Driverless cars would likely be out of the price 
range of most ordinary people when generally 
introduced, likely costing over $100,000 through 
one of the reports.

2. People like truck & taxi drivers will eventually 
lose their jobs, as autonomous vehicles take over.

3. A computer malfunction, even just a minor glitch, 
could cause worse crashes than anything that 
human error might bring about.

4. If the car crashes, without a driver, whose fault 
is it: the software designer or the owner of the 
vehicle

5. The cars would rely on the collection of location 
and user information, creating major privacy 

concerns.

6. Hackers getting into the vehicle’s software and 
controlling or affecting its operation would be a 
major security worry.

7. There are problems currently with autonomous 
vehicles operating in certain types of weather. 
Heavy rain interferes with roof-mounted laser 
sensors, and snow can interfere with its cameras.

8. Reading human road signs could be a challenge 
for a robot.

9. As drivers become more and more used to not 
driving, their proficiency and experience will 
diminish. Should they then need to drive under 
certain circumstances, there may be problems.

10. The road system and infrastructure would likely 
need major upgrades for driverless vehicles to 
operate on them. Traffic and street lights, for 
instance, would likely all need altering.

11. Self-driving cars would be great news for terrorists, 
as they could be loaded with explosives and used 
as moving bombs.

12. Ethical problems could arise which a machine 
might struggle to deal with. Should the vehicle 
always swerve to avoid animals in the road 
or always prioritize the safety and comfort of 
passengers?

13. Human behaviour such as hand signals are 
difficult for a computer to understand.

How would the police interact with driverless 
vehicles, especially in the case of accidents or 
crimes?

Recent Introductions in the Market & 
Acceptance in Countries

Driverless car has taken the world by storm and 
the pace of development of has been tremendous. 
It’s no more a question on whether autonomous 
vehicles will be reality but when all road vehicles 
become fully autonomous. In one of the surveys by 
KPMG 2018 report, they have done attempts to rank 
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20 autonomous vehicle ready countries. While the 
Netherlands emerged the leader in this Autonomous 
Vehicles Readiness Index due to its excellent road 
infrastructure, a highly 
supportive government 
and enthusiastic 
adoption of electric 
vehicles, Singapore 
tripped United States 
to rank second largely 
owing to the amendment 
to its Road Traffic Act 
allowing self-driving 
vehicles to be tested 
on public roads. South 
Korea emerged third 
having the most innovations in this field. The study 
was based on four factors that the most prepared 
countries have in common: Government support and 
oversight, excellent highway infrastructure, large-
scale innovation & general consumer acceptance.

One of the fundamental principles of the driving car 
has been the concept that a driver is always fully in 
control and responsible for the behaviour of a vehicle 
in traffic. The progress of technology that assists and 
takes over the functions of the driver is undermining 
this principle, implying that much of the groundwork 
must be rewritten.

United 
States 
(U.S.)

U.S. states that allow testing of driver-
less cars on public roads

Europe

	In 2013, United Kingdom permitted 
the testing of automated cars on 
public roads. Before this, all testing of 
robotic vehicles in the UK had been 
conducted on private property.

	In 2014, France announced that test-
ing of automated cars on public roads 
would be allowed. 2000 km of road 
would be opened through the na-
tional territory.

	In 2015, the Federal Department 
of Environment, Transport, Energy 
and Communications in Switzerland 
(UVEK) allowed Swisscom to test a 
driverless Volkswagen Passat on the 
streets of Zurich.

	As of 2017, it is possible to conduct 
public road tests for development ve-
hicles in Hungary, suitable for testing 
highly automated functions.

Asia

	In 2016, the Singapore Land Transit 
Authority in partnership with UK 
automotive supplier Delphi Automo-
tive Plc launched preparations for a 
test run of a fleet of automated taxis 
for an on-demand automated cab 
service to take effect in 2017

India

	In India, the main regulations which 
are been used in case of Motor 
Vehicle are the Motor Vehicle Act, 
1939 and the Consumer Protection 
Act, 1986. Motor Vehicle Act, 1939, 
which talks about the mandatory age 
required for driving car, responsibility 
of the vehicle, registration of the car 
etc.

	India may well get driverless cars 
much later than more developed 
countries, according to most industry 
experts. This is not because of the 
car technology, but rather the chal-
lenges of India’s chaotic roads. The 
Indian government may also desire to 
protect the jobs of worker drivers in 
the near future, rather than see them 
be made unemployed by driverless 
vehicles.
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Future Roadmap & Way Forward

Human species have the exceptional talent of imagination. What further sets us apart is the ability to build 
nested scenarios in our minds, share our fantasies with each other, and eventually work on a common goal 
that is based on imaginations. The rise of self-driving car is precisely an outcome of collaborative imagination. 
We are witnessing an evolution based on rapid technology advancement and sooner or later, human mobility 
may never be the same. We don’t know how many twists and turns there are ahead of us, but the journey to 
our destination sure is exciting.

The self-driving car is not a single device that someday will be ready and start shipping. It’s a system, a 
collection of inventions applied in a novel way. The advance of the original car was constrained and shaped 
by forces like the growth of the road network and the availability of 
gasoline. The hardware, to start, is mostly there. Radars are already 
cheap and robust enough to build into mass-market cars. Same goes 
for cameras, and the artificial intelligence that turns their 2D images 
into something a computer can understand is making impressive 
strides. Laser-shooting lidar is still pricey, but dozens of start-ups and 
major companies are racing to bring its cost to heel. Chipmakers like 
Intel, NVidia and Qualcomm are pushing down power requirements 
for these rolling supercomputers, while companies like Tesla 
are making their own chips.

The industry expects that we will see a significant number of cars with some self-driving capacity on the 
road by the early 2020’s, with the first vehicles mostly being luxury cars or part of commercial fleets.  Even 
with a heavy degree of scepticism, it seems likely that if we live in a major city we will be able to hail some 
form of automatic car ride in less than a decade. AI is becoming more and more a part of everyday life and 
automobiles are no exception. 

Self-driving car is surely a technology whose time has 
come. Companies including the dominant vehicle makers, 
technology giants and specialist start-ups have invested 
billion over the last 5-10 years to develop car technology. 
Self-driving car could eliminate the 90-95% of road 
accidents caused by human error, saving as many as a 
million lives every year. Assuming they are electric, they 
should also reduce road pollution, improving citizens’ 
health. 

Some call it a marvel of technology. Some call it a fad. Self-
driving cars are constantly making the headlines. One thing is for sure, driverless vehicles are hardly a novel 
concept anymore, but when the common man can see the benefits and utilize the same in the real life - time 
shall tell.
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Introduction

A common scenario encountered these days is the 
automated voice calling menus we get whenever 
we call any type of support centre. The responses 
take us from one menu to another and more than 
often it’s a frustrating amount of time before we get 
the answers to our questions or complaints. Recent 
study suggests that three out of four customer types 
tried their best not to contact customer support to 
help with queries.

Enter chatbots. Guiding users through a process, 
gathering intelligence and responding to enquiries in 
quick time, chatbots are significantly improving the 
customer experience.

What are Chatbots Really?

Chatbots are artificial intelligence systems that 
we interact with via text or voice interface. Those 
interactions can be straightforward, like asking a bot 
about weather report, or more complex, like having 
one troubleshoot a problem with your internet 
service.  You can even ask for the latest news rather 
than browsing for them. It could live in any major 
chat applications like Facebook Messenger, Slack, 
Telegram, Text Messages or even major sites like 
banking, insurance, FMCG, etc. These chatbots will 
eventually be a way to easily find anything that we 
are looking for, without having to do a Web search or 
open up multiple apps.

Couple of examples where chatbots are used are: 

•	 Customer Service

•	 E-Commerce

•	 Banking

•	 Trading

•	 News

•	 Sales 

Essentially, bots can be utilised for any kind of system 
that will reduce human pain and work.

How do Chatbots work?

How do the chatbots answer questions we ask 
for? They are just programs, so they don’t have any 
inherent intelligence, humans program them to do so. 
They recognize keywords from the user’s input and 
access the database for giving a predefined response. 
For example, the user is inputting a text that contains 
“second hand car”. The chatbot will most likely to ask 
something like: “What is your budget?” Or “Do you 
have any specific model in mind?”.

From these simple responses, an illusion of 
understanding the input is created, even though 
only a keyword has been found and the response 
from a predefined pattern has been sent to the user. 
The chatbot basically refers to the predefined set of 
libraries and APIs (application program interfaces) 
appended to it to check for the set of patterns that it 
can respond with. 

Every chatbot is build based on pattern-matching, but 
the intelligence of chatbot depends on how human-
like and intelligent these predefined patterns are and 
on how good the text from the user is understood.

Advanced Chatbots make use of the Machine Learning 
technology. It not only understands the commands 
but the language as well. This bot continuously gets 
smarter as it learns from conversations it does with 
people. One of the applications of machine learning 
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is studying the associations between the products 
that people buy. If a person buys a product, he will 
be shown similar products because there is a relation 
between the two products. Face Recognition is 
another example of Machine learning.

Depending on the type of application it needs 
to serve, chatbots can be of 2 types of bots: one 
that follows rules and other which is smarter does 
machine learning. For building chatbots either take 
a rule-based approach, the developer will be coding 
rules for the system. 

Another approach can be machine learning, which 
requires a massive amount of steaming data and the 
system will have to learn on its own. This requires 
developers to properly define machine learning 
parameters.

Chatbots can be built on different platforms. There 
are numerous resources to start with. Some of 
the available platforms are Facebook Messenger, 
Telegram, etc.  Chatbots can also be customized for 
your own applications according to the need.

What makes up a Good Chatbot/Robot

Chatbots are only as good as the intelligence built 
into them. A knowledge management process is 
required to not only ensure that the knowledge being 
delivered is correct, but so that it can continually be 
managed for relevancy and identify any gaps to plug.

Authenticity and the ability to create a personal 
experience is also key. Customers derive the most 
value when the chatbot can detect their level of 
expertise and advise accordingly. This personal 
experience is aided further if there is some longevity 
to the interaction, and customers are able to pick 
up a conversation with a chatbot where they left 
off. Natural language processing is also important; 
the Sutherland Smart Agent, for example, can speak 
and understand up to 20 languages, as well as local 
dialects.

Challenges and Risks

The challenge here is that to give out the correct 
responses, we need a humongous data about 
consumer behaviours and preferences. At early 
stages, there’s a high level of human involvement 

needed to train the AI bot about what the user is 
really asking for and how to best solve their needs.  It’s 
very essential to continuously upgrade the Bot with 
new user trends, policies, industry regulations, etc. 
Businesses should also be sensitive to the “personal 
touch” needs of the customer making the bots more 
personalized than generic to all.

The Future

According to Gartner, by 2020, 85% of customer 
interactions will be managed without any human 
intervention. This is not surprising, as chatbots 
can provide friction-free, always-on support on 
consumers’ touchpoint of choice – the mobile phone. 
 
This self-service option can also introduce 
tremendous cost efficiencies. In financial services, 
chatbots are projected to help global banks save 
more than $8 billion annually by 2022, according to a 
report by Juniper Research.

It is estimated that there are now over 200 robo-
advisors available in the US, with more expected 
to launch every year. In fact, the market for robo-
advisors holds great potential, with the global sum of 
assets managed by robo-advisors expected to grow 
by 68% annually to $2.2 trillion in the next five years. 
(as per AT Kearney)

The three most important capabilities that were 
reported to lead to customer satisfaction with bots 
are:

•	 The ability to handle complex requests;

•	 Delivering personalized offers and responses;

•	 Having human attributes and understanding 
emotions.

 
To ensure that your virtual agents are delivering 
these capabilities and the kind of uniquely innovative 
experience that lives up to the chatbots and robo-
advisors promise, financial services providers will 
need to implement the latest advancements in 
machine learning and natural language processing 
for ever more intelligent, human-like, and intuitive 
customer engagements.
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