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Introduction

� A vehicle that is able to sense its surrounding and drive by itself without any need of human being is

known as a driverless vehicle, which is also termed as an autonomous car, self-driving car, or a

robotic car.

� Autonomous cars can detect pedestrians, cyclists, vehicles, road work and surroundings using a

variety of sensors such as Radar, Lidar, GPS, and computer program.

� It provides safe driving without any hazards, and even a physically handicapped or a visual

impaired person can commute alone sitting in it.

� In would minimize the overall accident cases that are due to drunken driving, rash driving and other

mistakes by driver

� It will also provide effortless commuting due to which travelers will not get tired and can easily

commute longer distance.
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Introduction

� The Stanford Cart of the 1960s and

'70s was a simple buggy equipped with

a video camera and remote control

with a very long cable.

� Later the cart was developed with

better intelligence and image

processing capabilities.

� In 1979 Hans Moravec conducted an

experiment on this cart and was

successful as the cart was able to

move for about five hours without any

intervention.
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History

� In 1987, the robot car VaMoRs, attached with two cameras, eight 16-bit Intel microprocessors and a

collection of other sensors and software, drove more than 90 km/h (56 mph) for roughly 20

kilometers.

� In 1995, Carnegie Mellon University roboticists drove NavLab 5, a 1990 Pontiac Trans Sport, from

Pittsburgh to Los Angeles on a trip billed, "No Hands Across America.“

� In 2004, Darpa conducted the first long-distance competition for autonomous vehicles, no vehicle

was able to complete the 150 mile course through the Mojave.

� A new era began in 2010 for autonomous cars as Parma’s VISLAB covered the maximum distance

by driving from Parma to Shanghai.

� In 2010 Google joined the pool of autonomous cars by hitting the road with a fleet of seven

autonomous Toyota Prius hybrids.



� In 2013, the US Department of Transportation's National Highway Traffic Safety Administration

(NHTSA) defined five different levels of autonomous driving.

� Level 0: This one is pretty basic. The driver (human) controls it all: steering, brakes, throttle, power.

It's what you've been doing all along.

� Level 1: This driver-assistance level means that most functions are still controlled by the driver, but

a specific function (like steering or accelerating) can be done automatically by the car.

� Level 2: At least one driver assistance system of "both steering and acceleration/ deceleration using

information about the driving environment" is automated, like cruise control and lane-centering. It

means that the "driver is disengaged from physically operating the vehicle by having his or her

hands off the steering wheel AND foot off pedal at the same time," according to the SAE. The driver

must still always be ready to take control of the vehicle, however.
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Types of autonomous vehicles



� Level 3: Drivers are still necessary in level 3 cars, but are able to completely shift "safety-critical

functions" to the vehicle, under certain traffic or environmental conditions. It means that the driver is

still present and will intervene if necessary, but is not required to monitor the situation in the same

way it does for the previous levels.

� Level 4: This is what is meant by "fully autonomous." Level 4 vehicles are "designed to perform all

safety-critical driving functions and monitor roadway conditions for an entire trip." However, it's

important to note that this is limited to the "operational design domain (ODD)" of the vehicle—

meaning it does not cover every driving scenario.

� Level 5: This refers to a fully-autonomous system that expects the vehicle's performance to equal

that of a human driver, in every driving scenario—including extreme environments like dirt roads

that are unlikely to be navigated by driverless vehicles in the near future.

7

Types of autonomous vehicles

Source: http://www.techrepublic.com/article/autonomous-driving-levels-0-to-5-understanding-the-differences/
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Building blocks for autonomous vehicles

Sensors

ECU

Data 
storage

ADASConne
ctivity

Software

Concept

Sensors LIDAR, RADAR, Ultrasonic, Image sensor etc

Software AI – artificial intelligence

Data management Storing GPS location and upgrading it to have real time access

ECU Electronic  computer unit

Connectivity Internet of Things (also commonly referred to as “IoT”) /LTE

ADAS Advanced driver assistance systems
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Sensors and autonomous vehicles

Source: http://www.yole.fr/AutonomousVehicles_TechnologyFocus.aspx#.WICayxsrLIU
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LIDAR in autonomous vehicle

LIDAR (Light Detection and Ranging), is an optical remote

sensing technique that uses light in the form of a pulsed laser to

measure ranges (variable distances) to the Earth. These light

pulses—combined with other data recorded by the airborne

system— generate precise, three-dimensional information about the

shape of the Earth and its surface characteristics.

A LIDAR apparatus majorly includes a laser, a scanner, and a

specialized GPS receiver. Aircrafts and helicopters are the most

commonly used platforms for acquiring LIDAR data over broad

areas. Two types of LIDAR are topographic and bathymetric.

Topographic LIDAR typically uses a near-infrared laser to map the

land, while bathymetric LIDAR uses water-penetrating green light to

also measure seafloor and riverbed elevations.

Source: http://googlesautonomousvehicle.weebly.com/technology-and-costs.html

http://oceanservice.noaa.gov/facts/lidar.html

.
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RADAR in autonomous vehicle

Radar

Short-range 
radars

Long-range 
radars

RADAR sensor is used to sense information from nearby

objects like distance, size, and velocity and alerts the driver if

an near collision is detected. Both short-range and long-range

automotive-grade radars are used

Senses the environment in the vicinity of a car (~30m) and, 
especially at low speeds

Covers relatively long distances (~200m) usually at high 
speeds
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ULTRASONIC SENSORS in autonomous vehicle

Ultrasonic 

Park assist 
technology

Ultrasonic emissions are effectively sounds waves with frequencies higher
than that audible to the human ear, suitable for short to medium range
applications at low speed.

Using echo-times from sound waves that bounce off nearby objects, the
sensors can identify how far away the vehicle is from said object, and alert
the driver the closer the vehicle gets.

Sensors on the front and rear bumpers of a vehicle can be used to detect
most of the variables involved.

Proximity sensors for park-assist use ultrasonic detection to determine
the distance to and size of an object near the vehicle.
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Patent Analysis – Strategy

Steps Process

Step 1 Brainstorming of the technology

Step 2 Collection of keywords

Step 3 Collection of classification codes

Step 4 Search by keywords, classification codes and combination of keywords and

codes

Step 5 Create taxonomy

Step 6 Analysis of results

Step 7 Mapping analysis data into graphs

Step 8 Market Analysis

Step 9 Report Preparation
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Patenting activity - Geographical distribution 

� US has dominated the technology of autonomous vehicles

� Japan and Germany are neck to neck in the competition

� Korea and China are key players among the Asian countries

Country
code

Countries

US United 
States of 
America

JP Japan

DE Germany

WO WIPO/PCT

EP Europe

KR Korea

CN China

FR France

CA Canada

AU Australia

GB Great Britain

RU Russia

IN India



15

Patenting activity - Major Players
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Google Inc is a major player in terms of filing patent applications followed by Robert Bosch and Ford 
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Patenting activity – Filing trend

Technology has sustained increase during 2014-2016 
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Patenting activity - Forward Citation  

Assignee/Applicant (first) Document Count Percentage 

Google Inc 117 23.93%

Si Handling Systems 55 11.25%

Ford Global Tech LLC 49 10.02%

BAE Systems PLC 28 5.73%

Gm Global Tech Operations Inc 27 5.52%

Boeing Co 24 4.91%

Lockheed Corp 22 4.50%

Caterpillar Inc 21 4.29%

Lely Patent NV 18 3.68%

Google’s patents are the most cited
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Technology - Sub division

�Technology has been divided into different possible sub categories mainly into types of

autonomous vehicles, sensors used and supporting mechanical devices
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414

4%
114

5% 367

6%
342

6%

700

7%

382

7%

348

7%
180

9%

340

10%

701

39%

US 
codes

Definition

701
Data processing: vehicles, navigation, and relative 
location

340 Communications: electrical

180 Motor vehicles

348 Television

382 Image analysis

700
Data processing: generic control systems or specific 
applications

342
Communications: directive radio wave systems and 
devices (e.g., Radar, radio navigation)

367
Communications, electrical: acoustic wave systems 
and devices

114 Ships

414 Material or article handling

Classification codes
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Classification codes

G06T

5%
G06K

5% B62D

6%

B60R

7%

G06F

8%

G01S

10%

B60W

11%

G08G

14%

G01C

14%

G05D

20%

IPC codes Definition

G05D Systems for controlling or regulating non-electric variables 

G01C
Measuring distances, levels or bearings; surveying; 
navigation; gyroscopic instruments; photogrammetry or 
videogrammetry  

G08G Traffic control systems 

B60W

Conjoint control of vehicle sub-units of different type or 
different function; control systems specially adapted for hybrid 
vehicles; road vehicle drive control systems for purposes not 
related to the control of a particular sub-unit 

G01S

Radio direction-finding; radio navigation; determining distance 
or velocity by use of radio waves; locating or presence-
detecting by use of the reflection or reradiation of radio waves; 
analogous arrangements using other waves 

G06F Electrical digital data processing 

B60R
vehicles, vehicle fittings, or vehicle parts, not otherwise 
provided for

G06K
Recognition of data; presentation of data; record carriers; 
handling record carriers 

B62D Motor vehicles; trailers 

G06K
Recognition of data; presentation of data; record carriers; 
handling record carriers 

G06T Image data processing or generation, in general 
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Classification codes

G06T

5% G06F

5%
Y02T

6%

G06K

7%

B62D

8%

G01C

11%

G08G

12%

G01S

12%

B60W

14%

G05D

20%

CPC 
codes

Definition

G05D
Systems for controlling or regulating non-electric
variables

B60W

Conjoint control of vehicle sub-units of different type or
different function; control systems specially adapted for
hybrid vehicles; road vehicle drive control systems for
purposes not related to the control of a particular sub-unit

G01S

Radio direction-finding; radio navigation; determining
distance or velocity by use of radio waves; locating or
presence-detecting by use of the reflection or reradiation
of radio waves; analogous arrangements using other
waves

G08G Traffic control systems

G01C
Measuring distances, levels or bearings; surveying;
navigation; gyroscopic instruments; photogrammetry or
videogrammetry

B62D Motor vehicles; trailers

G06K
Recognition of data; presentation of data; record carriers;
handling record carriers

Y02T
Climate change mitigation technologies related to
transportation

G06F Electrical digital data processing

G06T Image data processing or generation, in general
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Patent Analysis

Sample Technology Analysis

Sensor
Connectivity-
Technology

Navigation 
unit 

Data 
manage

ment
ECU

S.No Record Number LIDAR RADAR
Ultrasonic
/Distance

Sensors IoT LTE GPS Memory
Processing 

unit

1 US9523984B1 X X X X X X

2 US20160161270A1 X X X X X

3 KR101551096B1

Various 
sensors-
image,s
peed

Controller 
Area Network

X

4 US20160342915A1 X X X X

5 EP3045867A1
Navigation 
unit X X

6 WO2016109670A1 X X X
Navigation 
unit X X

Analysis
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Market Forecast

� Market experts predicts that there will be around 10 million autonomous cars on the road by 2020.

� Experts consider 2015-2025 consider as Era 1 which is development stage for autonomous cars.

� US Secretary of Transportation predicted that driverless cars will be in use all over the world in

2025.

� Era 2 which will be around 2030 during which consumer will start to buying autonomous cars.

� By 2030 autonomous car’s market will reach 26 billion dollars.
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For more information, please contact us:
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Please contact us 

Disclaimer: This document is provided for information purposes only. This document,
including the information and analysis and any opinion or recommendation, is neither legal
advice nor intended for investment purposes.

www.legaladvantage.net


