
VEÍCULOS AUTÔNOMOS
Como funcionam e quais os desafios desta tecnologia
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VIDEO

Skoods Open-Source Racing
https://youtu.be/IlGKBJxa0LA
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SOFTWARE AND ALGORITHMS
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SKOODS SIMULATION

Sensors





Detect Traffic Participants

Texture Interpretation (lanes)

Ambient Light Independent

All-weather Operation

Operating Range

Angular Resolution

Cost

Master of

CAMERA RADAR LIDAR ULTRASONIC SENSOR FUSION

SENSORS



In the future, self-driving cars
will only use cameras.



Mapping

- Occupancy Grid
- Localization
- Detailed Road

Perception

- Static Object
- Localization
- Dynamic Object

Planning

- Mission
- Behavior
- Path

Control

- Velocity
- Steering
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DILEMMA



Tesla estimates that

6 BILLION miles will be 
required

before government regulators will give fully 
autonomous vehicles the green light.

PROBLEM
Big Data needed

In Jan ’17 Google had

1.8 MILLION miles

of autonomous and manual driving in their self-
driving vehicles.

source: https://autotrader.com, https://datafloq.com



How can self-driving cars avoid all crashes?

Considering that people have different
driving behaviors in different parts of the world.

PROBLEM
Different location, Different driving behaviors



How to map all traffic signs of the world?

PROBLEM
Diversity of Traffic Signs



Considering that people can be very creative sometimes 



AUTOMOTIVE DIGITAL TWIN



SAVE COST, TIME AND RISK

DIGITAL TWIN

Benefits



1. MAPPING

3. SCENARIOS

5. REALISM

2. MODELING

4. BIG-DATA

AUTOMOTIVE
DIGITAL TWIN



MAPPING



MAPPING

HD Maps



MAPPING

LIDAR | Light Detection And Ranging
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MAPPING

Road Map



MAPPING

3D Reconstruction



MODELING



MODELING

Ego Vehicle Design



MODELING

Vehicle Dynamics Modeling
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SRADAR | Radio Detection And Ranging

SONAR | Sound Navigation and Ranging

LIDAR | Light Detection And Ranging

IMU | Inertial Measurement Unit

Cameras

Wheel Odometry

GPS | Global Positioning System
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Narrow Forward 
Camera

Forward 
Radar

Main Forward 
Camera

Wide Forward 
Camera

Forward Looking 
Side Cameras

Rearward Looking 
Side Cameras

Rear View 
Camera

Ultrasonic Sensors

MODELING

Hardware Configuration



MODELING

Cameras



MODELING

Cameras

Depth Segmentation Camera



MODELING

Lidar
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SSteering

Gear

Turn Signal

Headlight

Brake

Windshield Wiper

Throttle
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Actuators Virtualization
MODELING



WORLD DESIGN



Best Real-Time Rendering Platform

WORLD DESIGN

Real-Time Rendering Simulation



WORLD DESIGN

Landscape



WORLD DESIGN

Light and Sky



WORLD DESIGN

Road Conditions



WORLD DESIGN

Assets and Build



WORLD DESIGN

Material, Textures and Friction



WORLD DESIGN

Traffic Signs



WORLD DESIGN

Traffic Signs



WORLD DESIGN

Assets



SCENARIOS



SCENARIOS

Variety



SCENARIOS

Weather Conditions





SCENARIOS

Dynamic Actors and Environment







BIG-DATA



BIG-DATA

Performance Indicators



BIG-DATA

Comfort Driving



BIG-DATA

Functional Safety



VIRTUAL REALITY



VIRTUAL REALITY

Oculus VR





Application
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RAILWAY CASE



0
On Sight

1
Non

Automated

2
Semi

Automated

3
Driverless

4
Unattended

LOADING

FALL BACK

TRACK
CONDITIONS

SAFETY &
EFFICIENCY

TRAINS: 4 GRADES OF AUTOMATION



MAPPING

3D Reconstruction



MAPPING

Rail Map



WORLD DESIGN

Railway



MODELING

Ego Vehicle Design
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Vehicle Dynamics Modeling



MODELING

Vehicle Dynamics Modeling
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mailto:Fernando@skoods.org
http://www.skoods.org/

