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Understanding Autonomy
(Autonomous Car)
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 Driver error iIs the most common cause of traffic accidents
e India contributes 6 % of the world's road accident deaths

* Cell phones in-car ,entertainment systems, more traffic and

more complicated road systems making it more frequent
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What 1s a driverless car ?

« It is a vehicle that can drive itself from one point to another without

assistance from a driver; in other words, with an autopilot system.
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How will the car detect the traffic @77z
lights ?

—_—

A sensor “actinometer” 1S used to detect the intensity of

radiation

« Light of different colors will radiate different intensity of

radiation

 If the detected Intensity is of red colour or yellow colour then

controller will send a command to stop the vehicle .

« The command will be followed by robot (to convert the

computer command into mechanical input)
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Anti-lock brakes(ABS)
Electronic stability control (ESC)
Cruise control

Lane Departure Warning System
Self Parking

Automated Guided Vehicle

Systems
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O Forward looking camera
® Side-mirror cameras
0 In-cabin cameras

¢ Lane Change Aid
o Blind Spot Detection

Advanced airbag deployment

# Passenger detection
(adult,child, baby)

o Out of position

¢ LaneChange Aid
# Blind Spot Detection
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Anti-lock brakes System (ABS) WL

« An ABS generally offers improved vehicle control and

decreases stopping distances on dry and slippery surfaces for

Antilock Brakes

many drivers. e

and booster

Brake lines
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Automatic Braking

with another vehicle or a m

velocity related danger.

* Responds by either precharging
the brakes or by applying the
brakes to slow the vehicle

without any driver input.

« Detects by radar, video, infrared,

ultrasonic, GPS sensors.

 Introduced by Toyota.
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A computerized technology ,7
Improves vehicle's stability

by detecting and minimizing
skids.

« Automatically applies the
brakes.

* Helps to minimize a loss of
control.

« ESC compares the driver's
Intended direction to the
vehicle's actual direction

16AU415 - ATVS Unit - 1 Introduction Understanding Autonomy Prepared by Mr. D. Rajesh Kumar, AP/Auto



— R

~»

Components

v" Wheel-speed sensors
v’ Steering-angle sensors

v' Rotational-speed sensor

o
-
- W
rotation
steering rate
angle sensor

SENS0r
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Electronic Stability Control

1 Vehicle without ESC 2 Vehicle with ESC

10
16AU415 - ATVS Unit - 1 Introduction Understanding Autonomy Prepared by Mr. D. Rajesh Kumar, AP/Auto



L [ S

TUTIONS

Cruise control

Keeping your distance is relaxing
T . Dl

* Cruise control keeps the car at a constant speed by taking over the

throttle of the car

* It also maintain a set distance between it and the car in front of it
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Autonomous Cruise Control

« Uses either a radar setup allowing the vehicle to slow
when approaching another vehicle and accelerate again

to the preset speed when traffic allows

1) Vehicle cruise
control set at 70 mph

2) Radar detects slower vehicle
ahead, reduces speed to return
vehicle to a safe following distance

3) Crulse control adjusts to the lead vehicle's speed
and resets to the original speed if traffic clears
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Automotive Night Vision

* Increases a vehicle driver's perception and seeing distance in
darkness or poor weather beyond the reach of the vehicle's
headlights.
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Cars currently using A.N.V.

Active systems use an infrared light source

2002-2007 Lexus LX 470

2009 Lexus LS

2006 Mercedes CL-class

2009 Mercedes E-class

2005 Mercedes S-class

2009 Mercedes S-class

2008 Toyota Crown Hybrid

2002 Toyota Land cruiser Cignus
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L ane Departure Warning System | @7z

« A mechanism designed to warn a driver when the vehicle begins

to move out of Its lane

« Designed to minimize accidents by addressing the main causes

of collisions: driving error, distraction and drowsiness.
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Adaptive Highbeam

« Automatically and continuously adapts the headlamp range to

the distance of vehicles ahead or which are oncoming.

&
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* The range of the beam can
vary between 65 and 300
meters, depending on traffic

conditions.
« 2011 Audi A8
« 2010 E-Class
« 2010 S-Class
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Self-parking Cars

« System uses sensors all around the car to guide It into a

parallel parking space

 Lexus LS 460 L with Advance Parking Guidance System

« The driver has to find a parking space,

« Position the car next to it, and use the in-cabin navigation

screen to tell the car where it should go.

The parking space needs to be 6 feet (1.8 meters) longer than

the car
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How» Driverless Cars Work

he dashboard monitor
displays parking options

Rear viow dtsplay

With destination deﬂned
the car beg’ins to park

\
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@ The driver finalizes
the parking destination

fOWwWStuttTWworks

The
is free to
relax

driver

Understanding Autonomy

Parking
comp eted o
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Backup Camera & Parking Sensors
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« Special type of video camera attached to the rear of a vehicle

to aid in backing up.

e Parking sensors are proximity detectors which can alert the

driver to unseen obstacles during parking.
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Control of vehicle

« Functions of the underlying engine, gearbox etc. are no longer

directly controlled by the driver by mechanical means.

[t is controlled via a computer, which receives instructions from
the driver as inputs and delivers the desired effect by means

of electronic throttle control.
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— =1 m Aerial communicates with Global

B Two forward-facing optical cameras
with 45 and 90-degree fields of view.
They read lane markings at a greater

distance than short-range LIDAR.

B Short and long-range radar with a
maximum range of 150yards bounces a
signal off cars or other objects ahead
to prevent getting too close.

| Positioning Satellite to provide a critical
| reference point for all other sensors.

— il s - —

M LIDAR, or light detection
and ranging (essentially laser
radar). System reads lane
markers and stop lines with

] @an accuracy of two inches.
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Automated Guided Vehicle Systems | 7777,

How Driverless Cars Work

QO ELTLEIETEY | FROG (Free Ranging The passenger |

Uses FROG (Free LNl | on Grid) vehicle —_ boards the

Ranging On  Grid) ﬁ‘
\ - |

'9 The passenger a The FROG vehicle
picks a destination does the driving
using the onboard

equipped with @l map/computer

technology

FROG vehicles are

computer that contains

a map of the area

The passenger J
is freeto ”
relax The passenger exits
the FROG vehicle
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Advantages
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« Managing traffic flow to increase road capacity.

* Relieving vehicle occupants from driving allowing them to

concentrate on other tasks or to rest during their journeys.
« To avoid accidents .

e Increasing roadway capacity by reducing the distances

between cars.

The current location of vehicle can be determine using global

positioning system (G.P.S) .
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Disadvantages

* If the vehicle iIs using internet which is have less security then
From the hackers point of view in some cases the vehicle can

be switched off on the road(in rare cases)

« Hackers can change the route which is plotted in the system(in

rare cases)

 failure of main sensor and backup sensors the vehicle can

create a chance of accident.
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Conclusion

* Improves vehicle's stability helps to minimize loss of control.

 Minimize accidents by addressing the main causes of

collisions: driving error, distraction and drowsiness.
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