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ADAS: THE CIRCLE OF SAFETY O gue sao veiculos inteligentes?

I long-Range Radar B Short/Medium-Range Radar
- Adaptive Cruise Control - Cross Traffic Alert
- Rear Collision Warning
. LIDAR
- Emergency Braking B Ultrasound
- Pedestrian Detection - Park Assist
- Collision Avoidance Park Assist/
o Surround View
Cameras

- Traffic Sign Recognition Surround View

- Lane Departure Warning
- Park Assist

- Surroun d View
arnin

Traffic Sign
Recognition

{ Lane Departure
\ Warning
By S e -

Surround View
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O que sao veiculos inteligentes?
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Automated Driving
Level Name m, driving o ’;m m“;ﬂ;" SYSte M

- n— (Sistema de

Human driver monitors the driving environment

0 No Automation k * * n/a CO n d U g: é O

| e e K| K| "= Automatizada)
2 Partial Automation ﬁ * * Son: o:::ms
1

Automated driving system monitors the driving environment

All driving modes
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Automated Driving
System

ACC: Automatic Cruise Control

FROM ADAS TOWARDS AD (Sistema de

ADAS Automated Driving

Conducao
Automatizada)

Forward driving

+ steering Highway
P City pilot
Sidelrear Auto Pilot
. Surround Auto Remote Valet
Parking e parking parking parking

Level 1 Level 2 Level 3 Level 4 Level 5 10

Driver Assistance Partial Automation Conditional Automation High Automation Full Automation
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Veiculos Inteligentes atuais

Varias pesquisas foram desenvolvidas e apresentaram resultados impressionantes,
resolvendo problemas pontais da tecnologia dos veiculos autbnomos.

3607 Velodyne Laserscanner
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Veiculos Inteligentes atuais

e O carro autobnomo do Google (hoje Waymo) é certamente o maior expoente atual
destes veiculos;

* Ja percorreu mais de 13 milhdes de quildbmetros em modo autbnomo.
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Veiculos Inteligentes atuais

* Corrida das grandes montadoras e empresas de tecnologia:
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Veiculos Inteligentes atuais

* Existem varios grupos desenvolvendo veiculos inteligentes no Brasil:
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Phase 4 (two
decades):

100% autonomous
penetration, utopian
society

Capacidade
autonoma completa

Onde nos
estamos?

Condu¢ao
autéonoma passiva Technology

penetratjo

2013 2014 |

|
2015 2016 2017 2018 2019 2020| 2021| 2022 2023 2024
MORGAN STANLEY RESEARCH
November 6, 2013
Autonomous Cars: Self-Driving the New Auto
Industry Paradigm

Morgan Stanley
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Condu¢ao
autonoma passiva

2013| 2014 | 20!

MORGAN STANLE
November 6, 2013
Autonomous Cars

Waymo gets first California OK for driverless
testing without backup driver

David Shepardson, Alexandria Sage 4 MIN READ w5 f

WASHINGTON/SAN FRANCISCO (Reuters) - Alphabet Inc’s (GOOGL.O) Waymo

unit on Tuesday became the first company to receive a permit from the state of

California to test driverless vehicles without a backup driver in the front seat, the

state’s Department of Motor Vehicles said.

Industry Paradigm

iculos Inteligentes

Ima

Onde nos
estamos?
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Navegacao

Controle | ~«..s"

Barramento

CAN (ABS,
- Volante ESP,...) &
* Acelerador
* Freio
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Sistema de Percepcao

 E apartir dele que todas as demais acdes de um veiculo inteligente s3o tomadas.
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Waymo
(Google car)
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Sistema de Percepcao

One of Waymo's three lidar systems that shoots lasers A forward facing camera works with 8
so the car can see its surroundings. Waymo says this others stationed around the car to provide

lidar can detect a helmet two-football fields away. 360 degrees of vision.

Radar sensors can detect objects / Waymo's self-driving sensors are tightly
in rain, fog, or snow. integrated into the hybrid minivan created
by Fiat Chrysler.

WAYMO

Concepcéao Tecnologica dos Veiculos Inteligentes
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Sistema de Percepcao

One of Waymo's three lidar systems that shoots lasers A forward facing camera works with 8
so the car can see its surroundings. Waymo says this others stationed around the car to provide

lidar can detect a helmet two-football fields away. 360 degrees of vision.
Radar sensors can detect objects k‘ / Waymo's self-driving sensors are tightly

in rain, fog, or snow. integrated into the hybrid minivan created
Waymo

by Fiat Chrysler.
(Google car) &’
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Problema com
ponto cego

Carro autonomo
da UBER

How Uber altered safety sensors on newest test cars

Uber’s self-driving Volvo SUV that struck and killed a pedestrian last week in Tempe, Arizona, used fewer
safety sensors than the self-driving Ford Fusions that Uber phased out of its test fleet last year.

UBER SELF-DRIVING VEHICLE SAFETY SENSOR SUITE

LIDAR RADAR CAMERA
Volvo XC90 o1 10 7§
Ford Fusion 00000007 7 20
Side- and rear- D Roof-mounted lidar sensor* Roof-mounted lidar sensor*
facing cameras .ﬁL Front-facing cameras provides 360 3_—d|men5|onal
\ A scan of the environment
> \ \\\
G4 A ~— » _ Side- and rear-
- —&Ha . Front-facing facing cameras
: ; cameras
Lidar sensors mounted )
on front, wing and rear ;
—

Ford Fusion a

Volvo XC90 »

Radar with
360° coverage

* Lidar uses laser light pulses to detect obstacles

Source: Uber Images: Uber
{.% REUTERS

W. Foo, 28/03/2018
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Carro autonomo
da UBER
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Problema de §i;-
redundancia & i
dos dados #

Acidente fatal com
S~ Lt veiculo Tesla com piloto
. ™ automatico

e r
~ Afll INVESTIGATION FOCUSED ON TESLA AUTOPILOT ||&bc
200° 7

l

 11:02 IEERN

Trailer turns left
in front of the Tesla

C.’i Ty
Tesla doesn't stop, -

£q
hitting the trailer and o
traveling under it

Responsabilidade:
civil e penal

Tesla veers off road

and strikes two fences
and a power pole
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Problemas
com a cena

* No Brasil, a maior parte das vias sao nao-estruturadas.
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Problemas
com a cena

* No Brasil, a maior parte das vias sao nao-estruturadas.

T R

g

Tropicalizacao da Tecnologia
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Problemas - -
* No Brasil, a maior parte das vias sao nao-estruturadas.
com a cena A t— -
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Sistema de Localizacao

27



1° CONFERENCIA

Veiculos

Concepcéao Tecnologica dos Veiculos Inteligentes

inteligentes Danilo Alves de Lima

To electronic
control unit (ECU)

Sistema de Localizacao
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Sistemas de Navegacao e Controle

Lane Keeping Automatic Exit Automatic lane change

o» —

Automatic overtaking slower or Automatic deceleration behind Automatic stopping at red lights
stopped vehicles congestion on freeways

oL i) OXD | | Q3D —— XD () (D] = (R .
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Sistemas de Navegacao e Controle

Lane Keeping Automatic Exit Automatic lane change

o» —

L—:‘mi-‘ 2 . !-E{%i

Automatic overtaking slower or Automatic deceleration behind Automatic stopping at red lights
stopped vehicles congestion on freeways

\ I [ [l |
-..7 Possui varias fontes de incertezas!
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Sistemas de Navegacao e Controle

* Google self-driving car hit a bus...

* ‘Google has said that both the car's software and the
person in the driver's seat thought the bus would let the
Lexus into the flow of traffic’. (DailyMail, 2016)

Ex.: Waymo
(Google car)
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Sistemas de Navegacao e Controle

Navigacao global no circuito de testes init
SEVILLE

Navegacao
Topoladgica

https://youtu.be/7hb
hF WzHQA
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Topolagi

https://youti
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Global Navigation Management

Routmg Table State

) GlobalPathManagerC... | = & X |

Limit Speed: 13.0 Km/h
State: ROAD_FOLLOWING

Occupancy Grid

f*—'
1| Occupancy Grid

o8| &

-

Fmal Obstacle Data

-
] GlobalPathManagerComponent... = | B = 2

-
5 LocalNavigationComponent - Path

igentes
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Sistemas de Navegacao e Controle

* Problemas relativos a ética:
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Sistemas de Navegacao e Controle

* Problemas relativos a ética:
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Incertezas de Hardware

JET
i‘}; L} ’

Navegacao

Controle | ~..&"

Barramento

CAN (ABS,
* Volante ESP,...) |&
* Acelerador
* Freio
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Custo de Reparo
+

Calibracao

Incertezas de Hardware

How Much More Can Advanced

Safety Systems Add to Repair Costs?

$1,900*

Front Camera Sensors
Automatic Emergency Braking
Adaptive Cruise Control

Lane Departure/Keeping

$1,300* $1,100*

Side Mirror Sensors
Around View Monitoring

Front Radar Sensors
Automatic Emergency Braking
Adaptive Cruise Control

NewsRoom.AAA.com

$2,050*

Rear Radar Sensors
Blind Spot Monitoring
Rear Cross Traffic Alert

$1,300*

Ultrasonic Sensors
Parking Assistance

o
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Questoes ainda sem resposta...

* Quantos testes serao necessarios para se ter veiculos autbnomos nas
ruas?
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Questoes ainda sem resposta...

* Quem sera o culpado em caso de um acidente?
* Sera o fabricante do automoével ou sera o condutor legal no carro?

 Como realizar a Homologacao e a Certificacao dos veiculos inteligentes?
 Como dar suporte aos aspectos regulatérios por tras dos veiculos inteligentes?

.h. ISO

INMETRO

41



A Global Phenomenon: Autonomous Driving Spurs LiDAR Demand

q—,*- .“
7
EUROPE ow / ‘ ‘ HIGH

* Population density driving interest for autonomous shuttles

= Active safety features driven by regulation in cars and trucks
= AD development programs by large automakers

» Tier-1 manufacturers investing in AD technology

LN . S

NORTH AMERICA  tow /" e wics
o “I'a
* Technology le-ership in AD ASIA Low HIGH

= Early VC support for AD startups g |
« Strong regulatory support * Japan: upcoming Olympic games driving AD shuttle deployments

* Popularity of ride-sharing services in urban areas » China: Strong regulatory support; fertile ground for technology startups and mobility players
= Baidu technology leadership with Apollo project
* High penetration of ride-sharing services in large metropolitan areas

e

: A
EMERGING MARKETS  iow i~= ‘ HIGH

* Lack of strong regulation and insufficient infrastructure hinder AD initiatives
= Transportation a major issue in many major metropolis
» Increasing popularity of ride-sharing services

Source: Wall Street research.
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