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First Ever Self Diving Vehicle

Greek inventor Hero’s “Programmable Cart” AD60



PROMETHEUS project
(lead by Daimlerchrysler Ag)

• PAN European project with 45 partners

• Project started in 1986 and finished in 1994

• 749 mil EUR funding

Working towards traffic without 

accidents: adaptive cruise 

control in testing as part of the 

PROMETHEUS research project



Motivation

1.Lower human fatalities in accidents

2. Improve driving experience

3.Achieve autonomous driving

4.Make traffic more consistent

5. Improve intersection performance 

6.Reduce emissions (green technology)



First Ever Latvian Self Driving Car

• 2011 GCDC (Grand Cooperative Driving Challenge) participation in

Helmond, Netherlands (Leo Selavo, Andris Gordjusins, Georgijs Kanonirs, 

Vadims Kurmis, Artis Mednis, Girts Strazdins and Reinholds Zviedris)

• 2016 GCDC participation



Mazda6 arhitecture



Current status

• Based on 2018 Kia Soul EV

• Expected 5 radars, 12 cameras, 

LIDAR

• Nvidia PX2 DRIVE embedded 

intelegence

EDI developed V2X unit on board

Fully DbW supported



NVIDIA SDC
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SAE Levels of Driving Automation
(in human language)

• Level 0 – No Driving Automation 

– You drive it

• Level 1 – Driver Assistance 

– Hands on the wheel

• Level 2 – Partial Driving Automation

– Hands off the wheel, eyes on the road

• Level 3 – Conditional Driving Automation

– Hands off the wheel, eyes off the road – sometimes

• Level 4 – High Driving Automation

– Hands, off, eyes off, mind off – sometimes

• Level 5 - Full Driving Automation

– Steering wheel is optional



SAE Levels of Driving Automation
(in SAE J 3016-2018* words)

*Taxonomy and Definitions for Terms Related to Driving 

Automation Systems for On-Road Motor Vehicles.

ODD Operational Design Domain

ADS Automated Driving System

SAE Society of Automotive Engineers

DDT Dynamic Driving Task

OEDR Object and Event detection and 

Response

LDW Lane Departure Warning

BSW Blind Spot Warning

ABS Anti-lock Braking System

ESC Electronic Stability Control

ACC Adaptive Cruise Control



SAE Levels of Driving Automation
(in SAE J 3016-2018* words)
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Self-Driving Cars Nowadays



Self-Driving Cars Nowadays

• Environment perception ( LIDAR, RADAR, CAMERA, e.t.c)

• Embedded Intelligence (PC ROS, NVIDIA DRIVE PLATFORM)

• Communication (V2X , C-V2X, DSRC)

• Navigation (GNSS, RTK)

• Localization and Maping (SLAM)

• Actuation (DbW Steering, Brakig, Shifting, Acceleration) 



Environment perception
CAMERA

• RCCB camera – better SNR, 

Dynamic range

• RAW data over GMSL 

(GIGABIT MULTIMEDIA 

SERIAL LINK) interface 

1.6Gbps or 3.12Gps



Environment perception
RADAR

• RAdio Detection And Ranging

• CAN2.0 500kbps

• Filtered Cluster Data

• Frequency Modulated Continuous Wave



Environment perception
LIDAR

• Light Imaging, Detection And 

Ranging

• HDL-32E 32 laser LIDAR

• 100BASE T ETHERNET

• Broadcasting UDP packets 

with particular Laser and 

Sector distance

• +10° to -30° Vertical FOV

• 80m-100m Range

• ± 2 cm Accuracy

• Up to ~1.39 Million Points per 

Second



Embedded Intelligence
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GNSS, RTK

• GPS/QZSS L1, GLONASS G1, BeiDou 

B1, Galileo E1, SBAS

• Static: H: 5mm + 1ppm, V: 10mm + 2ppm

• Kinematic: H: 7mm + 1ppm, V: 14mm + 

2ppm

• IMU: 9DOF

• Update rate:14 Hz / 5 Hz



V2X, DSRC
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DbW unit



DbW unit





Main Thesis Motivation

There are self driving cars already exists and participating in traffic . 

However they are individual units. There is certain risk for mismatch data  

exploit for active sensor, like LIDAR or RADAR if many self-driving cars will 

appear in the same area.

Still the vast of the majority of vehicles doesn’t has connecting capability, 

by enabling  fully-equipped vehicles (with V2V unit and Environmental 

Perception Capabilities) exchange environmental data (what it observes)  it 

is possible to eliminate such problem.

• Using V2V it  will be possible to efficiently control channels for such 

active  sensors.



Main Thesis Motivation (cont.)

Detection and data propagation about VRUs (Vulnerable Road Users) such 

as cyclist, pedestrian … 

Better representation of road scene , which can be used for  optimized path 

planning and emergency scenarios execution. 



Work in progress…

• Realiable communication, with current prototype.

• PX2 platform deployment (DriveNet, OEDR)

• NS-3 simulations with different conditions.

• Article review



Upcoming publications

LoRa modulation TDMA based Physical Layer Management Entity (PLME) in 

cooperative vehicular applications.
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