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1 Overview of EB robinos Predictor Eval Kit

Elektrobit has been a member in the ADASIS AISBL (http://adasis.org/) for several years and actively
participates in defining the next electronic horizon protocol version (ADASISv3). Along to this initiative,

Elektrobit provides a wide range of products in the field of electronic horizon, both on the Provider and on
the Reconstructor side. Elektrobit supports its customers in the field of R&D tooling (ADTF, Matlab Simulink)
as well as by providing efficient and scalable solutions for series products with a high maturity grade. Due to
many successfully launched OEM SOPs (on the road since 2012), Elektrobit has grown into one of the global
market leaders in the field of electronic horizon. See also https://www.elektrobit.com/products/eb-

robinos/predictor/ for details.

To showcase Elektrobit’s expertise and experience, Elektrobit uses a Raspberry Pi as an R&D platform to
demonstrate its electronic horizon products, further called EB robinos Predictor Eval Kit. The major
advantages of EB robinos Predictor Eval Kit are:

e Small hardware dimensions (form factor)

e High robustness of hardware and software, ready for test drives
e Support for different I/O: CAN bus, Ethernet

e Low costs for customers

The EB robinos Predictor Eval Kit default delivery contains the following items which allow you to run the
ADASISv2 and ADASISv3 Provider out of the box:

e Pre-assembled Raspberry Pi-based EB robinos Predictor Eval Kit

e Power supply

e GNSS receiver

e PEAK PCAN USB Connector

e Micro SD card

e Pre-installed software image with ADASISv2 and ADASISv3 Provider + Reconstructor

Additionally, you can configure and control EB robinos Predictor Eval Kit with any Wi-Fi- or Ethernet-capable
device using the WebApp user interface. As a result, EB robinos Predictor Eval Kit provides an easy-to-use
electronic horizon provider you can adjust to your environment.

This document helps you to put EB robinos Predictor Eval Kit into operation. It describes all relevant
configuration parameters you can use to adjust the ADASISv2 and ADASISv3 Provider settings.
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Figure 1: Benefits of an electronic horizon
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2 System overview

The following figure shows all system modules of EB robinos Predictor Eval Kit:

Configure and control >
ADASISV2 and v3 Provider WiFiand
with any WiFi capable device A Ethernet

ADASISv3 Reconstructor

ADASISV3 Provider

WiFiand
Ethernet

Figure 2: System view of EB robinos Predictor Eval Kit (Raspberry Pi-based Elektrobit Electronic Horizon Provider)

The following chapters describe the system modules as numbered in figure 2.

2.1 Raspberry Pi 3 Model B/B+ (1)

Elektrobit uses the Raspberry Pi 3 Model B/B+ which has the following characteristics:

e 1.2 GHz 64-bit quad-core ARMv8 CPU
e 802.11n wireless LAN
e 1GBRAM
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e 4 USB ports

e 40 GPIO pins

e Ethernet port

e Micro SD card slot

e Raspbian Linux (https://www.raspbian.org/)

2.2 Electronic horizon app (ADASISv2 and ADASISv3) (2)

In EB robinos Predictor Eval Kit, Elektrobit integrates its ADASISv2 and ADASISv3 Provider applications which
provide up-to-date map information. For more information see also
https://www.elektrobit.com/products/automated-driving/eb-robinos/predictor/.

The most relevant software components are the following:

e ADASISv2 Provider, using CAN or UDP interface for data sending

e ADASISv3 Provider, using Wi-Fi or Ethernet interface (TCP/IP) for data sending

e ADASISv2 Reconstructor

e ADASISv3 Reconstructor

e Map Matcher, which uses either the GNSS receiver or trackfile playback data to calculate a map-
matched position based on NDS HAD map database (ADASISv2) or online maps (ADASISv3)

e NDS Accesslayer, optimized to run with NDS 2.4.x or NDS 2.5 HAD including a LaneBB v.3.2 map

e WebApp Client Controller, to receive configuration and commands from connected WebApp remote
controls and to render the user interface

2.3 ADASISv2 Provider — NDS HAD Map (3.1)

Elektrobit provides a fully compliant NDS access layer core based on the NDS filling specification [1]. For end
user convenience, ADASISv2 Provider on EB robinos Predictor Eval Kit comes accompanied by NDS2.5.4 map
database from HERE. These maps cover the areas of Europe and North America and can be used for
familiarization with electronic horizon behavior. For configuration information refer to chapter 7.1.4.

2.4 ADASISv3 Provider — online maps (3.2)

ADASISv3 Provider on EB robinos Predictor Eval Kit supports the major map suppliers, providing online map
data. This data can be accessed over a mobile data connection and conveniently used by vehicle-based
applications on the road. Currently EB robinos Predictor Eval Kit uses TomTom Autostream Client Library
6.0.0, HERE HD Live Map (Native) format data (Elektrobit solution), or NDS.Live backend format data to access
HD map content and hints from the online server. In addition to the online usage, it is possible to store the
online map data cache after the drive and use it in offline mode later (currently available with TomTom and
NDS.Live map provider).

The available HD maps contain detailed lane information. Lane borders, lane model, lane groups, lane
connections, etc. are used as a basis to form an electronic horizon that is compliant to the ADASISv3 protocol
specification. Hints are used to ensure that while the vehicle moves, also relevant map data outside the
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vehicle’s immediate vicinity gets prefetched and cached in time in order to keep the electronic horizon
continuous and consistent throughout the drive.

2.5 Map data limitations

The usage of EB robinos Predictor Eval Kit and the provided electronic horizon is limited in terms of available
map data content and geographical coverage. For ADASISv2, the geographical coverage of the pre-installed
maps is mentioned in chapter 2.3. There is also an option for the user to add other NDS maps for ADASISv2,
see chapter 7.1.4 for details. For ADASISv3, the geographical coverage is dependent on online map suppliers,
listed in chapter 2.4. They can be contacted directly for more detailed up-to-date information.

EB robinos Predictor Eval Kit does not support maps that require position shifting. This is currently the
situation with China maps. A position-shifting mechanism is not a part of the Eval Kit solution, thus the
product will not be able to generate a reliable or any electronic horizon.

2.6 Positioning source (4)

EB robinos Predictor Eval Kit uses a standard GNSS receiver with a USB 2.0 connector to receive NMEA 0183
positioning strings. See chapter 5.2 and 6.2 for further details on how to use ADASISv2 and ADASISv3 Provider
in GNSS mode.

A UDP interface can also be used as a positioning source. See chapter 5.3 for instructions for ADASISv2 and
chapter 6.2 for ADASISv3.

Every EB robinos Predictor Eval Kit is accompanied with a NAVILOCK NL-8012U GPS USB receiver, which has
been preconfigured and tested by the EB robinos Predictor team. Elektrobit cannot promise functionality or
give detailed support for other devices. However, if a different GNSS receiver is to be used with EB robinos
Predictor Eval Kit, the following is to be noted: The NMEA data sent by the position device needs to contain
GPGGA-messages. The data stream can be checked, for example, with Putty (chapter 4.4) with the cat
/dev/ttyACMO command (assuming the position device is connected to port tt yACMO).

For further questions regarding positioning source, contact the Elektrobit support team via
www.elektrobit.com/support.

2.7 CAN bus (ADASISV2) (5)

By connecting the Raspberry Pi to a CAN bus (see chapter 3.3 and chapter 11 for more information about
recommended CAN setup), it is possible to:

e Send CAN position data to Map Matcher and calculate a map-matched position
e Receive electronic horizon data as ADASISv2 CAN messages from ADASISv2 Provider

2.8 Micro SD card (6)

The delivered micro SD card incorporates the Raspberry Pi’s operating system and all Elektrobit software
applications. The micro SD card must always be connected to the device and must not be pulled off during
runtime.
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Warning Do not disconnect the micro SD card from the device during runtime

Unexpected disconnection of the micro SD card might cause data loss and problems with
the Raspberry Pi field system.

2.9 CAN message layout for receiving data via CAN bus (ADASISv2) (7)

EB robinos Predictor Eval Kit sends ADASISv2 messages according to the official ADASIS protocol specification
(Motorola format, Big Endian). The protocol specification can be downloaded free of charge for all ADASIS
AISBL members from the respective homepage (http://adasis.org/). Furthermore, a DBC file is available that
describes all ADASISv2 CAN messages and signals.

The matching specification [2] for the ADASISv2 protocol sending by EB robinos Predictor Eval Kit is:
e 200v2.0.4-D2.2-ADASIS v2 Specification.pdf

The customer has to adapt their CAN environment to this message and signal description in order to make
use of the electronic horizon data.

However, the CAN format can also be adjusted to Little Endian (Intel format). Follow the instructions in
chapter 7.1.2 to adjust the CAN format properties.

2.10 WebApp user interface (8)

EB robinos Predictor Eval Kit can be configured and controlled via user interface (WebApp). Once the
Raspberry Piis running, a Wi-Fi hotspot is established and any Wi-Fi-capable device (computer, tablet, mobile
phone) can connect to the Raspberry Pi. You can access the user interface (WebApp) by using a web browser
(Firefox, Google Chrome, and Safari (i0S/MacOS) are fully supported). It is also possible to use the WebApp
with Ethernet cable connection. Chapter 4 provides information on how to establish such connections.

2.11 Receiving data via Wi-Fi/Ethernet (9)

When ADASIS Provider is running and receiving valid positions via GNSS receiver, CAN or trackfile, it starts to
send electronic horizon data. Depending on the ADASIS version, a different Internet protocol is used.

2.11.1 ADASISv2 - UDP

When ADASISv2 Provider is running and UDP data sending mode is selected, ADASISv2 message data can be
received directly from port 3334. The IP address depends on the connection used as described in chapter 4.1
(Ethernet) or chapter 4.2 (Wi-Fi).

Note that some firewalls are blocking UDP traffic by default. So, in case of any issues with data reception
check the firewall settings.
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2.11.2 ADASISv3 - TCP/IP

ADASISv3 Provider sends electronic horizon data in msgpack format. See chapter 2.12 for details. This data
can be received directly from port 51245. The IP address depends on the connection used as described in
chapter 4.1 (Ethernet) or chapter 4.2 (Wi-Fi).

2.12 ADASISv3 communication scheme (10)

EB robinos Predictor Eval Kit and Elektrobit’s ADASISv3 Reconstructor use Franca IDL to generate all ADASISv3
message containers according to the official ADASIS protocol specification. The ADASISv3 messages that are
ready to be sent are serialized and deserialized by using msgpack (http://msgpack.org). It is possible to

connect any ADASISv3 client application which incorporates Elektrobit’s Reconstructor using either Wi-Fi or
Ethernet connection. All ADASISv3 messages are transferred using the TCP/IP application layer.

The protocol specification can be downloaded free of charge for all ADASIS AISBL members from the
respective homepage (http://adasis.org/).
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3 EB robinos Predictor Eval Kit connection instructions

Within this chapter an instruction on how to connect EB robinos Predictor Eval Kit with either a CAN
network or a computer client (e.g. EB Assist ADASISv2 Reconstructor toolbox) is provided. Further details
on needed hardware to establish a connection between EB robinos Predictor Eval Kit and a computer can
be found in chapter 11.

3.1 Power supply
EB robinos Predictor Eval Kit uses a 5 V micro-USB connector as power source.

Note: Some computer USB ports do not provide sufficient power to run EB robinos Predictor Eval Kit without
issues. In these cases, unexpected and misleading errors might occur. As a result, Elektrobit strongly
recommends using an external power supply (such as a cell phone charger) or USB cables to connect EB
robinos Predictor Eval Kit with the USB hubs powered by an external power supply with a minimum of 2 A.

3.2 GNSS receiver connection

In case EB robinos Predictor Eval Kit is configured in GNSS mode (see chapter 7.2 and 8.2), connect the USB

receiver in any vacant USB slot of the Raspberry Pi. The application software automatically connects to the
GNSS receiver and the electronic horizon provider and streams the NMEA strings.

3.3 CAN interface (ADASISv2 only)

EB robinos Predictor Eval Kit delivered by Elektrobit already provides a RS232 connector that is ready to be
used within CAN area networks. Check whether the CAN area network already has a terminator resistor. If
so, one can easily leave the delivered terminator resistor away. In case EB robinos Predictor Eval Kit software
image is installed on Raspberry Pi by the customer, check the needed hardware components from the list in
chapter 11 to enable CAN features.

Via a CAN/USB connector, it is also possible to connect EB robinos Predictor Eval Kit to a computer in order
to visualize the electronic horizon tree in an appropriate tooling (e.g. EB Assist ADTF ADASISv2 Reconstructor
toolbox).

3.4 Ethernet/Wi-Fiinterface

EB robinos Predictor Eval Kit uses the Raspberry Pi’s Ethernet interface in order to connect with the local area
network. Alternatively, you can use the built-in Wi-Fi access point to connect with the client applications.

3.5 Micro SD card slot

The Raspberry Pi operating system, Elektrobit application software and the ADAS maps are stored on the
delivered micro SD card. The software is configured to only run with the delivered Raspberry Pi. If software
is not activated, see chapter 10.3 to get valid activation keys. Make sure the SD card is placed properly in the
Raspberry Pi and is not locked as trackfiles and configuration data may be written during the runtime.
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3.6 Mobile data connection

To access the online map data, Raspberry Pi needs a functioning Internet connection. For convenient use on
the road and outside the office, Elektrobit recommends using a 3G/4G/5G USB mobile dongle to establish a
reliable Internet connection. In the office, it is also possible to use Ethernet cable to get Internet access. There
is an indicating icon visible on WebApp to show the connection status (figure 3).

r Eval Kit WebApp

figuration Update Information (0] a0

Internet access

nfiguration

vider can be configured as desired. Furthermore,
=n_ In order to use any map, a valid keys are required.
ton restores all the configuration values to the default

Path properties

MPP length (1000 |m
Trailing length [1 oo ] m
Sub-path lenath  [onn | m

Figure 3: WebApp Internet access icon indicating that Raspberry Pi device is connected to Internet
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7

Figure 4: EB robinos Predictor Eval Kit with peripherals ready for use
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4 Connecting to EB robinos Predictor Eval Kit

This chapter provides step by step instructions of how to connect your computer using wired Ethernet or Wi-
Fi connection.

4.1 Connecting a computer with a Raspberry Pi using wired Ethernet
connection
Every EB robinos Predictor Eval Kit device is configured to hold a static IP address. The DHCP server mode is

switched off. Furthermore, Elektrobit recommends using a dedicated Ethernet port (e.g. an USB/Ethernet
adapter such as TU2-ET100 or similar) on your computer to establish a connection to the Raspberry Pi:

RasPi

USB/Ethernet Ethernet| :
adspter [ @, — ADASTI

Figure 5: Ethernet connection between computer and Raspberry Pi

LsB

Once the hardware connection between the USB/Ethernet adapter and EB robinos Predictor Eval Kit is
established and the power supply is connected, you can start the WebApp user interface by using your
device’s Internet browser and the following IP address/port:

WebApp interface 192.168.0.1:5000

Table 1: IP/port for the WebApp using wired Ethernet connection

4.2 Connecting a computer with a Raspberry Pi using Wi-Fi connection

The WebApp user interface can be accessed via a wireless LAN (Wi-Fi) connection.

= \\\ (@)

RasPi

— @, — ADASTFA

Figure 6: Wi-Fi connection between computer and Raspberry Pi

Once the system is booted, EB robinos Predictor Eval Kit opens a visible Wi-Fi access point (DHCP server).
Connect your computer to the following EB robinos Predictor Eval Kit's Wi-Fi network and use the following
user credentials to establish a connection over Wi-Fi:

Wi-Fi name EBRaspi
Wi-Fi password elektrobit
WebApp interface 192.168.42.1:5000

Table 2: User credentials to connect with the Raspberry Pi over Wi-Fi
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€8

4.3 Accessing the Raspberry Pi’s file system using WinSCP

In some cases, it is necessary to have full file system access. A convenient way to access the Raspberry Pi’s
file system is to use graphical FTP client software. Elektrobit recommends using the free FTP solution WinSCP
(https://winscp.net/eng/index.php). In figure 7, WinSCP login window is presented with host name used for Wi-
Fi connection. Save the connection settings in order to easily re-connect to the Raspberry Pi when needed.
These user credentials are required for accessing Raspberry Pi’s file system:

e User name: pi
e Password: raspberry

& Login

[ New Site

Tools v Manage v

Session

File protocol:
SFTP

Host name:

Port number:

| 192.168.42.1

|z

User name:

Password:

lpi

=

|

Save IV

Login

v

Advanced... IV

Close

Help

Figure 7: Use Login to add connection information and user credentials in WinSCP

Once the connection is established (over Ethernet or Wi-Fi), the right-side tab in figure 8 shows the Raspberry

Pi’s file system (/home /pi/).

B pi - WebApp WLAN - WinSCP - O X
Local Mark Files Commands Session Options Remote Help
E % [3' Synchronize ;iﬁ E] @ E}ﬂ Queue ~ Transfer Settings Default - a -
& WebApp WLAN X [ New Session
ZED:localL ~ (B -F - €=~ BEEQ& % pi B e & B Q) @ | & FindFiles | T
] New ~ 2 Eé Download ~ - ¥ |;_:| Ej Properties | [ New ~
D:\Trackfiles\ /home/pi/
Name Z Size Type Chal| | Name - Size Changed
e . Parent.. 07/0|| /.. 18/04/2018 3.16.03
Test drives Filefol..  07/0 adasisv3_provider 06/06/2019 16.17.28
Tour files Filefol..  07/0 backup 11/04/2019 17.18.43
User profiles Filefol..  07/0 Documentation 11/04/2019 12.17.22
map_cache 26/03/2019 16.56.02
maps 26/03/2019 14.52.25
07/06/2019 8.26.16
bapp 30/05/2019 13.37.56
[# run.py 2KB  30/05/2019 13.24.41
LT startupConfig,json 1KB 07/06/2019 8.35.12
< >|[« >
0Bof0Bin0of3 0Bof1,69KBin0of 9 5 hidden
&8 SFTP-3 0.11.57

Figure 8: FTP client WinSCP (computer) connected with a Raspberry Pi
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4.4 Accessing the Raspberry Pi’s file system using PuTTY

PUTTY is a simple SSH client application which provides a powerful command line tooling. Developers and
customers who are familiar with using command line scripting will have fast control of the Raspberry Pi.

Once PuTTY is installed (http://www.putty.org/), open it and use the same IP address as described in chapter
4.1 (Ethernet) or 4.2 (Wi-Fi) respectively to connect to the device. Figure 9 shows the PuTTY configuration

window.

@ PuTTY Configuration

Category:
=I- Session
Logging
=} Terminal
Keyboard
- Bell
Features
=1~ Window
Appearance
Behaviour
- Translation
+- Selection
- Colours
=1- Connection
Data
Proxy
Telnet
Rlogin
+- SSH
- Serial

About Help

Basic options for your PuTTY session

Specify the destination you want to connect to

Host Name (or IP address) Port
192.168.42.1 22
Connection type:

(ORaw OTelnet ORlogin @SSH O Serial

Load, save or delete a stored session
Saved Sessions

‘ |
[ Default Settings Load

Save
Delete
|
Close window on exit: -
(OAways (ONever (@ Only on clean exit
Open Cancel

Figure 9: PuTTY Configuration to connect to the Raspberry Pi

After successful connection, the PuTTY command line window is visible, and you can enter these user

credentials:

e |ogin as: pi
e pi@192.168.42.1's password: raspberry

@ pi@raspberrypi: ~

Figure 10: PuTTY's command line window
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4.5 Accessing the EB robinos Predictor Eval Kit data folders using Samba

Samba (https://www.samba.org/samba/) network sharing is set up on Raspberry Pi device to enable
convenient way to transfer files between Raspberry Pi and Windows device. For ADASISv3 Provider, trackfile
and TomTom map cache folders are visible thorough Windows network view (figure 11).

= | = s
@@vl;li b Network » 102168421 » = [ 4| [ Search 19 Pl
Organize « Search active directory Metwork and Sharing Center Wiew remote printers =+ O l@-
- Favorites | AvZMapData . AvZTourFiles
| |
Share Share
= Libraries
L Av2TrackFiles . Av3MapCache
i i i i
1M Computer - Share — Share
&h Network | Ao3TrackFiles | Documentation
orl | |
Share Share

g L & items

T

Figure 11: EB robinos Predictor Eval Kit data folders on Raspberry Pi are accessible via Samba network share.

4.6 Receiving ADASIS Provider data

When ADASISv2 or ADASISv3 Provider is running and receives valid positions it starts to send electronic
horizon data. See chapter 2.11 for details.
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5 Software operational modes (ADASISv2)

In this chapter, different operational modes for ADASISv2 Provider running on EB robinos Predictor Eval Kit
are presented. Each of the modes can be used to receive data via UDP or CAN. This can be selected via
configuration page.

5.1 Playback

For easy verification in customer’s environment, EB robinos Predictor Eval Kit can be used in ADASISv2
Provider playback mode. In this mode, ADASISv2 Provider is sending electronic horizon data (ADASISv2
messages) based on the map-matched positions from previously recorded test-drives. After system startup
and starting the trackfile playback via WebApp (see chapter 7.2), EB robinos Predictor Eval Kit will send
ADASISv2 messages without further configuration. The customer is able to receive ADASISv2 data and
interpret the messages according to the format specification as described in chapter 2.9 and 2.11.1.

Note: There is no need for a GNSS receiver or CAN position sending in this mode, thus this mode is established
for test purposes within buildings (e.g., labor test environment without or disrupted GNSS reception).
Elektrobit will pre-install trackfiles that customers can use for their verification purposes. Trackfiles can also
be generated based on the Open Source Routing Machine generated routes (see chapter 9).

5.2 Live GNSS

EB robinos Predictor Eval Kit provides a ADASISv2 Provider live GNSS mode. Within this mode, ADASISv2
Provider will use the connected GNSS receiver to obtain GNSS position data. Once valid GNSS position data
is received and the electronic horizon provider is able to match the GNSS position to the available map data,
the application will start to build up the electronic horizon and send ADASISv2 messages accordingly.

In case the vehicle moves offroad (= Map Matcher is not able to match the current GNSS position to the map),
the electronic horizon provider will not expand any horizon data anymore. Once the vehicle is back on the
digitized road, electronic horizon will continue building up and sending valid data.

Note: Depending on the receiver device used and whether the receiver runs through a cold or warm start, it
might take several minutes until a usable GNSS fix state is established. Before that no valid ADASISv2 data is
sent on CAN.

The received GNSS data can be recorded and saved into a trackfile that can be used later on for verification
purposes. It is possible for user to disable/enable the trackfile recording via the Save trackfile checkbox in
the Configuration tab before starting the provider in live GNSS mode. By default, trackfile saving is enabled.
The trackfiles are named as 10gXXX. trk (XXX presents the increasing numbering) and can be found from
the selection list in the WebApp’s trackfile playback mode. In the Raspberry Pi, the trackfiles are stored in
/home/pi/adasisv2 provider/trk.

5.3 UDP positioning

In ADASISv2 Provider UDP positioning mode the position data is fed via UDP interface to ADASISv2
Provider. Similarly, as with Live GNSS mode, once valid position data is received via UDP interface, the
application will start to build up the electronic horizon and send ADASISv2 messages accordingly.
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The port used to receive the position data can be configured in the Configuration tab. Available port range
is 1024-65535. Note that port 3334 is reserved for the horizon output in UDP sending mode and therefore
cannot be set.

The position input is fed to ADASISv2 Provider immediately, i.e., no time simulation is done. Therefore,
always provide only one position with one input (although a JSON array is used in the format), and provide
the input with a frequency of 1 Hz for optimal map-matching performance. Frequencies up to 10 Hz might
still work well. At higher frequencies, the system load might become too high, and no or unreliable output
might be generated.

For examples and position data format description with UDP positioning mode, see chapter 7.4.

The received position data can be recorded and saved into a trackfile that can be used later on for
verification purposes. It is possible for user to disable/enable the trackfile recording via the Save trackfile
checkbox in the Configuration tab before starting the provider in UDP positioning mode. By default,
trackfile saving is enabled.

5.4 CAN positioning

In order to receive position data via CAN bus, EB robinos Predictor Eval Kit can be used in ADASISv2 Provider
CAN positioning mode. Within this mode, ADASISv2 Provider will use the connected CAN bus to obtain
position data. Similarly, as in GNSS mode, the electronic horizon provider will start to expand the horizon
data and send ADASISv2 messages once a valid position (i.e., not offroad) is received and matched to the
available map data. Note that CAN positioning works only with UDP data sending mode.

The received position data can be recorded and saved into a trackfile that can be used later on for verification
purposes. It is possible for user to disable/enable the trackfile recording via the Save trackfile checkbox in
the Configuration tab before starting the provider in CAN positioning mode. By default, trackfile saving is
enabled.

6 Software operational modes (ADASISv3)

In this chapter, different operational modes for ADASISv3 Provider running on EB robinos Predictor Eval Kit
are presented. Each of the modes can be used to receive ADASISv3 data via TCP/IP. To use ADASISv3
Provider, a functioning Internet access is needed.

6.1 Playback

For an easy verification in the customer environment, EB robinos Predictor Eval Kit can be used in Position
playback mode. In this mode, ADASISv3 Provider sends electronic horizon data (ADASISv3 messages) based
on the map-matched positions from the previously recorded test drives. After system startup and starting
the nmea or trackfile playback via the WebApp (see chapter 8.2), EB robinos Predictor Eval Kit sends ADASISv3
messages without further configuration. The customer is able to receive ADASISv3 data (see chapter 2.11.2)
and interpret the messages according to the format specification described in chapter 2.12.

Note: There is no need for a GNSS receiver in this mode, thus this mode is established for test purposes within
buildings (e.g., a labor test environment with disrupted or without any GNSS reception). Elektrobit pre-installs
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trackfiles that customers can use for their verification purposes. Trackfiles can also be generated based on
the Open Source Routing Machine generated routes (see chapter 9).

6.2 Live stream

EB robinos Predictor Eval Kit provides a Live stream mode. Within this mode ADASISv3 Provider uses either
the connected GNSS receiver or UDP connection to obtain GNSS position data. Desired positioning source
can be selected in Configuration tab (see chapter 8.1.2). Once valid GNSS position data is received and the
electronic horizon provider is able to match the GNSS position to the available map data, the application
starts to build up the electronic horizon and sends ADASISv3 messages accordingly.

In case the vehicle moves offroad, which means that the Map Matcher is not able to match the current GNSS
position to the map, the electronic horizon provider does not expand any horizon data anymore. Once the
vehicle is back on the digitized road, the electronic horizon provider continues building up and sending valid
data.

Note: Depending on the GNSS receiver used and whether the receiver runs through a cold or warm start, it
might take several minutes until a usable GNSS fix state is established. Until then no valid ADASISv3 data is
sent.

When using GNSS receiver, the received GNSS data can be recorded and saved into nmea or trackfile that
can be used later on for verification purposes. The user can disable and enable the nmea or trackfile recording
in Configuration tab before starting the Live Stream mode. By default, nmea and trackfile saving are enabled.
The trackfiles are named as track mm-dd-yyyy hh-mm-ss.trk (mm, dd, yyyy, hh, mm, ss present
the month, date, year, hour, minutes, and seconds respectively) and can be found from the selection list in
the WebApp’s trackfile playback mode. In the Raspberry Pi, the trackfiles are stored in
/home/pi/adasisv3 provider/trk.

Alternatively, nmea files which are raw GNSS data are named as track mm-dd-yyyy hh-mm-ss.nmea
and track mm-dd-yyyy hh-mm-ss.nmeats. The nmea files can also be found from the selection list
in playback mode and are stored in /home/pi/adasisv3 provider/nmea. The nmeats files are
stored with an additional timestamp information for replicating the timestamp of the GNSS.

7 Using Elektrobit's Electronic Horizon Provider (ADASISv2)

The most convenient way to configure and control EB robinos Predictor Eval Kit is use the WebApp user
interface. Connect your device (computer, cell phone, tablet device) by using Ethernet or Wi-Fi credentials
(see chapter 4) and type the respective IP address and port number into your web browser. After this
WebApp user interface (figure 12) is visible for the user. There are four operating modes as described in

chapter 5.

In case you have been using the combined ADASISv2 and ADASISv3 EB robinos Predictor Eval Kit in ADASISv3
mode, change to ADASISv2 mode via Change ADASIS version button in the Configuration tab.
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7.1 Configuring ADASISv2 Provider

EB robinos Predictor Eval Kit provides a possibility to adjust Elektrobit's ADASISv2 Provider configuration
parameters. These are stored in AdasisProviderV2.json and ATFHorizonProvider. conf files.
The  files are in  the adasisv2 provider directory of the Raspberry Pi
(/home/pi/adasisv2 provider/). There are two possibilities to adjust these parameters: Use the
WebApp user interface (recommended) or access the Raspberry Pi’s file system and change the parameters
manually. Detailed information about configurable parameters can be found in chapter 7.1.1.

In addition to the ADASISv2 Provider configuration, sending ADASISv2 data can also be configured either via
UDP (Wi-Fi/Ethernet) or CAN. Once CAN sending mode is selected, CAN IDs for each message type can also
be configured (see chapter 7.1.2).

The user can set preferences for the automatic Live GNSS mode on device startup and decide if saving the
trackfile is enabled or disabled. These settings, together with CAN/UDP sending mode, are stored in
startupConfig. json file in Raspberry Pi’s directory (/home /pi/).

In the Configuration tab of WebApp all relevant configuration parameters are adjustable within their value
ranges. Once the desired values are adjusted, save the current settings by pressing the Save button. If
ADASISv2 Provider is running, it needs to be stopped and started again so that the changes become effective.

To perform a safe shutdown for the Raspberry Pi device, press the power off icon in the rightmost tab of the
navigation menu, select Power Off, and wait for EBRaspi Wi-Fi network to disappear before unplugging the
power supply. The device can be rebooted by selecting Reboot.
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EB robinos Predictor Eval Kit WebApp
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Figure 12: WebApp showing EB robinos Predictor Eval Kit Configuration tab
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7.1.1 Configurable ADASISv2 Provider parameters

The following table provides all ADASISv2 Provider parameters you can configure using the WebApp user
interface. Click Restore defaults in the Configuration tab to restore the pre-defined default values for each
path level and parameter.

Note: If messages on path level 1 or 2 are enabled, Stub messages on previous path levels must be enabled.
For example, if path level 2 Segment messages are enabled, path level 0 and 1 Stub messages must be

enabled.
No. | Attribute Value range Description Default value
Configuration for path levels 0 (MPP) to 2
1 Stub message 0-8000 [m] Level 0: 1000 m
radius Level 1: 300 m
Level 2:
DISABLED
2 Stub message 0-8190 [m] In case there is no attribute change | Level 0: 300 m
repetition to transmit, the horizon provider Level 1: 0 m
distance sends intermediate messages after | Level 2:
a certain repetition distance to DISABLED
enhance the reliability for the
ADAS client.
3 Segment 0-8000 [m] Level 0: 1000 m
message radius Level 1: 500 m
Level 2:
DISABLED
4 Segment 0-8190 [m] In case there is no attribute change | Level 0: 300 m
message to transmit, the horizon provider Level 1: 100 m
repetition sends intermediate messages after | Level 2:
distance a certain repetition distance to DISABLED
enhance the reliability for the
ADAS client.
5 ProfileShort 0-8000 [m] Level 0: 1000 m
message radius Level 1:
DISABLED
Level 2:
DISABLED
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Truck Speed Limits

6 ProfileShort 0-8190 [m] In case there is no attribute change | Level 0: 300 m
message to transmit, the horizon provider Level 1:
repetition sends intermediate messages after | DISABLED
distance a certain repetition distance to Level 2:

enhance the reliability for the DISABLED
ADAS client.
7 ProfileShort e Slope Step Selection of transmitted Level O: ALL
types e Curvature ProfileShort types. EXCEPT ‘Slope

e Route Number Linear’
Types ENABLED

e Road Condition Level 1: ALL

e Road Accessibility DISABLED

e Variable Speed Level 2: ALL
Sign DISABLED

e Heading Change

e Slope Linear

8 ProfileLong 0-8000 [m] Level 0: 1000 m
message radius Level 1: 500 m

Level 2:
DISABLED

9 ProfileLong 0-8190 [m] In case there is no attribute change | Level 0: 300 m
message to transmit, the horizon provider Level 1: 100 m
repetition sends intermediate messages after | Level 2:
distance a certain repetition distance to DISABLED

enhance the reliability for the
ADAS client.
10 | ProfileLong types | e Latitude Selection of transmitted Level O: ALL
e Longitude ProfileLong types. ENABLED
e Altitude Level 1: ALL
e Traffic Sign ENABLED
e Extended Lane Level 2: ALL
DISABLED

Vehicle configuration

data for vehicle configuration (e.g., Truck layer).

Note that the vehicle configuration is map database-dependent. NDS map needs to have vehicle-specific

11

Vehicle type

e Passenger car
e Truck
e Bus

Used to configure which vehicle
type is to be set.

Passenger car
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Vehicle weight

0-MAXUINT32 [kg]

Defines the weight of the vehicle in
kg. 0 means unknown or not
applicable.

13

Trailer amount

0-255

Defines the number of trailers used
in the vehicle. 255 means the
number of trailers is unknown.

255

14

Hazardous goods

True/False

Defines whether the vehicle
contains hazardous material.

False

15

Use vehicle
configuration

True/False

MPP and subpath generation takes
the vehicle configuration into
account, i.e., paths are not
extended if the vehicle
configuration matches the
restrictions on the link. Also used
for enabling/disabling the usage of
configured vehicle type and weight
for lane-specific restrictions and in
attribute sending of
PassageForbidden, RoadSign, and
SpeedLimit.

True

Cycle times

16

Meta-Data Cycle
Time during
startup

0-20000 [ms]

Rapid initialization of meta data.
During system start,
MetaDataMessages are sent
cyclically.

100

17

Meta Data Cycle
Time

0-20 [s]

Defines period time of meta data
messages sent in seconds. A value
of 0 disables the sending of meta
data messages.

18

Position Cycle
Time

0—-2000 [ms]

Defines period time of position
messages sent in milliseconds. A

200
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value of 0 disables the sending of
position messages.

Misc. Provider settings

19

Built Up Area
source

e InsideCityLimits

e Urban

e InsideCityLimitsThe
nUrban

Source of Built-Up Area (BUA)
segment data message. BUA can be
derived from Urban or
InsideCityLimits attribute of NDS
map used.
InsideCityLimitsThenUrban first
evaluates InsideCityLimits attribute
and when it is unknown, then the
Urban attribute will be evaluated.

InsideCityLimits

20

Maximum
trailing length

10-500 [m]

Defines the trailing length
(electronic horizon data behind the
current vehicle position).

100 m

21

Use Lane Group

True/False

Depending on the configuration,
the lane-specific information
(Profile Long message Extended
Lane, Segment/Stub message
Number of lanes) is fetched either
from Guidance/Routing layers
(false) or from LaneGroup layer
(true). Depending on the NDS map
used the lane-specific information
can be in different layers. Note:
Setting the Use Lane Group option
to true will cause decreased
performance and thus other
Provider configurations should be
set to lower values.

False

22

Hardware
Version

0-511

This field will be filled into the
hardwareVersion field of the
MetaDataMessage as is.

Table 3: Configurable ADASISvV2 parameters
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7.1.2 Configuration for data sending

The following table provides all parameters related to data sending that are configurable by using the
WebApp user interface. Click Restore defaults in the Configuration tab to restore the pre-defined default
values for each parameter. For CAN sending, it is also possible to configure all messages to use the same CAN

ID.

No. | Attribute Value range Description Default value
1 Data sending e UDP Selection of ADASISv2 message data | UDP
mode e CAN sending protocol.
2 Encoding layout e MOTOROLA (Big The endianness of the messages is | MOTOROLA
Endian) adjustable: The default message
e INTEL (Little layout (bit order) is according to
Endian) MOTOROLA format and thus
compatible to standard ADASIS
forum DBC file.
3 Message interval | 20-160 [ms] Cycle time between sent out 80
ADASISv2 messages.
4 Amount of 1-20 Amount of ADASISv2 messages sent | 20
messages in one cycle.
5 Sort ProfileShort | True/False Defines whether the sending order | True
messages by of ProfileShort messages is sorted
offset by offset (True) or by profile type
(False).
6 | SortProfilelong | True/False Defines whether the sending order | True
messages by of ProfileLong messages is sorted by
offset offset (True) or by profile type
(False).
7 Retransmission True/False When Retransmission is checked, True
ADASISv2 Provider sends previously
sent messages again with
Retransmission flag on if there are
no new messages available.
CAN IDs (configurable if CAN mode is selected)
8 Position ID 0-2047 ADASISv2 Position messages are 257
sent with this CAN identifier.
9 Segment ID 0-2047 ADASISv2 Segment messages are 258
sent with this CAN identifier.
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10 | StubID 0-2047 ADASISv2 Stub messages are sent 259
with this CAN identifier.

11 | ProfileShort ID 0-2047 ADASISv2 ProfileShort messages are | 260
sent with this CAN identifier.

12 | ProfileLong ID 0-2047 ADASISv2 ProfileLong messages are | 261
sent with this CAN identifier.

13 | MetaData ID 0-2047 ADASISv2 MetaData messages are 262
sent with this CAN identifier.

14 | Default ID 0-2047 Default CAN identifier 256

Table 4: Configuration for data sending

7.1.3 Configuration for GNSS receiver

The following table provides all GNSS receiver-related parameters that are configurable by using the WebApp

user interface. Click Restore defaults in the Configuration tab to restore the pre-defined default values for
each parameter. Default values are set for the NAVILOCK NL-8012U GPS USB receiver and may differ with
other devices.

No. | Attribute Default value Description
1 Port /dev/ttyACMO | Port to which device is attached. Devices listed in /dev folder in
Raspberry Pi.
2 Baud rate 4800 The speed at which the data is transferred from the GPS receiver
to the Raspberry Pi. Different receivers use different speeds.
Table 5: Configurable GNSS receiver parameters
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7.1.4 Configuration for map settings

The following table provides all ADASISv2 Map database settings you can configure using the WebApp user
interface. Click Restore defaults in the Configuration tab to restore the pre-defined default configuration.

No.

Attribute

Value range

Description

Default value

Map database

Default maps:

e HERE_NDS_ADAS_
C23.07_EUR_UNI
MAP_SAMPLE
(Europe)

e HERE_NDS_ADAS_
C23.07_NAM_UNI
MAP_SAMPLE
(North America)

List of map databases stored in
/home/pi/maps/ (Av2MapData
in Samba share).
User can add maps to this folder
and if ROOT .NDS is found, the
map database will be listed here.
NDS versions supported:

e 243 ADE 3.2

o 244

e 251

e 252

e 253

e 254
Encryption types supported:

e Keystore (.NKS file +

password)

Compression methods supported:

o 7zlib

e zstd
Disclaimer: Support by Elektrobit
for user-added maps is limited.

HERE_NDS_ADA
S_C23.07_EUR_
UNIMAP_SAMP

LE

Keystore

If the user-added map uses
KeyStore encryption, the KeyStore
file (* .NKS) is to be stored in
/home/pi/keystore/
(Av2KeyStoreFiles in Samba share)
and will be listed here.

Keystore
password

Password for KeyStore selected
above

Table 6: Configurable map database settings parameters
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7.1.5 Live GNSS mode automatic startup

EB robinos Predictor Eval Kit will start directly on Live GNSS mode if Run Live GNSS on startup is selected.
All saved settings will be used on device startup. Remember to set the desired map database and data
sending mode and enable/disable trackfile saving before using automatic Live GNSS mode. Saved trackfiles
can be found in /home/pi/adasisv2 provider/trk/.

7.1.6 Configuration for hardware settings
ADASISv2-related hardware settings can be changed via the Hardware tab.

EB robinos Predictor Eval Kit WebApp

Elektrobit

Reconstructorgera Live GNSS CAN positioning Playback Simulation Configuration Hardware Update Information (O] Jee)
ADASISv2 Hardware Settings

ADASISV2 related hardware seftings can be changed here. Please note that a reboot is needed for changes to
come into effect. Settings are saved and reboot done via Save and reboot button.

CAN frequency: [ 12 MHz "]

Wi-Fi name: IEBRaSpi184 ]

Wi-Fi channel: lg v]

Save and reboot

Figure 13: WebApp showing EB robinos Predictor Eval Kit Hardware tab

Note that a reboot is needed for changes to become effective. Settings are saved and a reboot is started via
the Save and reboot button.

The following table provides all ADASISv2 hardware settings:

No. | Attribute Value range Description Default value
1 CAN frequency |® 8MHz Eval Kit uses CAN board with 8 MHz | Preset when
e 12MHz or 12 MHz oscillator. Oscillator Eval Kit is

frequency is preset when Eval Kit is | assembled.
assembled but it might need to be
reset after update. Eval Kits that
use 12 MHz oscillators have a
respective label on the bottom of
the case. The oscillator used can be
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checked also from the CAN board:

Figure 14: 8 MHz oscillator

computer is connected to the EB
robinos Predictor Eval Kit's Wi-Fi
network. If several Eval Kits are
used close to each other, different
Wi-Fi channels should be used.
Recommended channels to use are
1, 6, and 11. On these channels the
frequencies used do not overlap.

N/A | CAN baud rate Currently no configuration is 500 kb/s.
available for CAN baud rate in
WebApp. If CAN baud rate needs to
be modified, it can be done via
editing the file
/etc/network/interfaces.
Find and replace the value in the
following string:
bitrate 500000
2 Wi-Fi name Text string that can Wi-Fi name that is used when Preset when
contain letters, computer is connected to the EB Eval Kit is
numbers and _ robinos Predictor Eval Kit’s Wi-Fi assembled.
characters. Maximum | network. See chapter 4.2 for more
length is 32 details.
characters.
3 Wi-Fi channel 1-11 Wi-Fi channel that is used when Preset when

Eval Kit is
assembled.

Table 7: Configurable hardware settings parameters
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7.2 Controlling ADASISv2 Provider

Select the Playback tab (figure 15) of EB robinos Predictor Eval Kit WebApp. A drop-down list shows all
recorded trackfiles on the Raspberry Pi. Select the desired trackfile and its start point to re-analyze the
previously driven route. Click Start Trackfile Playback. Once the playback has been started, it is possible to
observe the data either via the Reconstructor tab or by connecting some other client as described in chapter
2.9and 2.11.1.

If OpenStreetMap-based tools are enabled in the Configuration tab, the reference map is shown on the
Playback tab. Click Show trackfile on map to examine the trackfile routepoints on map. A maximum of 500
routepoints of the trackfile are shown. During trackfile playback the current position and closest trackfile
routepoints are shown. The following configuration options are available for the reference map: Map size,
Update view automatically, Zoom level for automatic view update, and toggle Show legend of car position.
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EB robinos Predictor Eval Kit WebApp

Elektrobit

Reconstructorgera Live GNSS UDP positioning CAN positioning Playback Trackfile creator Configuration Hardware Update

Information 0 i)

ADASISv2 Provider playback mode

ADASISVZ Provider has now been enabled in playback mode. In this mode, after selecting a trackfile from the list
below, the trackfile playback and continuous transmission of related electronic horizon can be started and stopped
via Start/Stop trackfile playback button. Additienally, it is possible to select a start point for the trackfile. Trackfiles
saved in Live GNSS and CAN positioning mode appear in the list automatically. Trackfiles can also be created using
OpenStreetMap data and start’end coordinates in Trackfile creator tab

Select trackfile:
[avP-5210_muncnencityAnamotorway rk ¥

Trackfile startpoint: 266

Start Trackfile Playback

Show trackfile on map

Leaflet
Press a trackfile marker to see trackfile row, latitude and
longitude in WGS84, heading in degrees. speed in m/s

Map size

Update view automatically
Zoom level
Show legend

Apply settings

® Elektrobit 2022

Figure 15: WebApp showing EB robinos Predictor Eval Kit Provider tab in trackfile playback mode
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In ADASISv2 Provider live GNSS mode (figure 16), ADASISv2 Provider expects to receive GNSS position data
that is used for generating electronic horizon.

If OpenStreetMap-based tools are enabled in the Configuration tab, the reference map is shown on the Live
GNSS tab. When live stream is active, the current car position is shown. The following configuration options
are available for the reference map: Map size, Update view automatically, Zoom level for automatic view
update, and toggle Show legend of car position.

EB robinos Predictor Eval Kit WebApp

Elektrobit

Reconstructorgera Live GNSS UDP positioning CAN positioning Playback Trackfile creator Configuration Hardware Update

Information O =]

ADASISv2 Provider live GNSS mode

ADASISv2 Provider has now been enabled in live GNSS mode. In this mede, ADASISv2 Provider continuously
generates and transmits a herizon based on position signals received via attached GPS receiver. A trackfile from the
driven route will be recorded for use in further investigation and simulation scenarios if Save trackfile is selected in
Configuration. Recording can be stopped via Stop recording button

Start recording

Leaflet

Map size 400x400px ¥

Update view automatically
i v

Zoom level

Show legend

Apply settings

© Elektrobit 2022

Figure 16: WebApp showing EB robinos Predictor Eval Kit Provider tab in live GNSS mode
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In ADASISv2 Provider UDP positioning mode (figure 17), ADASISv2 Provider is ready to generate an electronic
horizon based on position data received via interface.

If OpenStreetMap-based reference map is enabled in the Configuration tab, the reference map is shown on
the UDP positioning tab. If the current position is available, it is shown in the map. The following
configuration options are available for the reference map: Map size, Update view automatically, Zoom level
for automatic view update, and toggle Show legend of car position.

EB robinos Predictor Eval Kit WebApp

Elektrobit

Reconstructorgera Live GNSS UDP positioning CAN positioning Playback Trackfile creator Configuration Hardware Update

information (Y @

ADASISv2 Provider UDP positioning mode

ADASISv2 Provider has now been enabled in UDP positioning mode. In this mode, ADASISvZ Provider
continuously generates and transmits a horizon based on position signals received via UDP port configured in
Configuration. A trackfile from the driven route will be recorded for use in further investigation and simulation
scenarios if Save trackfile is selected in Configuration. Recording can be stopped via Stop Recording bution

Start recording

Leafiet

Map size 400x400px v

Update view automatically

Zoom level Close v

Show legend [}

Apply settings

© Elektrobit 2022

Figure 17: WebApp showing EB robinos Predictor Eval Kit Provider tab in UDP positioning mode
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In ADASISv2 Provider CAN positioning mode (figure 18), ADASISv2 Provider is ready to generate an electronic
horizon based on position data received via CAN bus.

If OpenStreetMap-based reference map is enabled in the Configuration tab, the reference map is shown on
the CAN positioning tab. If the current position is available, it is shown in the map. The following
configuration options are available for the reference map: Map size, Update view automatically, Zoom level
for automatic view update, and toggle Show legend of car position.

EB robinos Predictor Eval Kit WebApp

Elektrobit

Reconstructorgera Live GNSS UDP positioning CAN positioning Playback Trackfile creator Configuration Hardware Update

nformation O @
ADASISv2 Provider CAN positioning mode

ADASISv2 Provider has now been enabled in CAN positioning mode. In this mode, ADASISv2 Provider
continuously generates and transmits a horizen based on position signals received via connected CAN bus. A
trackfile from the driven route will be recorded for use in further investigation and simulation scenarios If Save
trackfile is selected in Configuration. Recording can be stopped via Stop Recording button

Start recording

Leaflet

Map size 400x400px ¥

Update view automatically
MV v

Zoom level

Show legend

Apply settings

© Elekirobit 2022

Figure 18: WebApp showing EB robinos Predictor Eval Kit Provider tab in CAN Positioning Mode

7.3 ADASISv2 Reconstructor

When ADASISv2 Provider is running, ADASISv2 Reconstructor is able to receive the data from the provider
and build the corresponding electronic horizon. Dynamic visualization of the reconstructed paths and all the
relevant data values can be observed during the provider runtime in the Reconstructor tab (figure 19).

Note: With long horizon/heavy configuration there might be performance issues with the Reconstructor
visualization. The functionality has been verified with the default Provider configuration.
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EB robinos Predictor Eval Kit WebApp

Elektrobit

Reconstructorgery Live GNSS CAN positioning Playback Simulation Configuration Update Information (U] @
ADASISv2 Reconstructor

When the ADASISv2 Provider is running, ADASISv2 Reconstrucior is able to receive the data from the provider and
build the corresponding electronic horizon. In this page, dynamic visualization of the reconstructed paths and all the
relevant data values can be observed during the provider runtime.

Electronic horizon

@ Vertical view-port size: 1 km '
Disable connection

Display path ID

Visible Profiles
Select 0-2 profiles by using CTRL key on PC
AVZ_LATITUDE o
AV2_FORM_OF_WAY
AV2_CURVATURE

AV LOPE_STEP
AV FF_SPEED_LIMIT v

First Profiles On MPP
(each profile at least once in front of car)

Profile Offset Value
(m)
Av2_EFF_SPEED_LIMIT 1802 70 ~
Av2_EFF_SPEED_LIMIT 1502 70
Ay2_EFF_SPEED_LIMIT 1202 70
Av2_EFF_SPEED_LIMIT 1169 50
Av2_EFF_SPEED_LIMIT 1127 50
Av2_EFF_SPEED_LIMIT 827 50
v
Position Data (MPP) Segment Data Meta Data
Type Value Type Value Type Value
Age 155 ms Form of Way FOW_SINGLE_CARRIAGEWAY (3) Country Code 276
Heading 0.000 ° Functional Class FC_3(3) Driving Side Right
Offset 638 m Is Bridge False Hardware Version /A
Path Id 8 Is Complex Intersection False Map Version 3/2018
Probability 70 % Is Tunnel False Protocol Version 02.00.04
Speed 15.8 m/s Lanes in Driving Direction LANES_DRIVING_1 (1} Region Code 0
Venhicle Position Status VPS_INVALID (0) Lanes in Opposite Direction LANES_OPPOSITE_1 (1) Speed Unit km/h
Offset 614 m
Path Id 8
Update False
eff. Speed Limit 45 < x <= 50 km/h
eff. Speed Limit Type EFFSL_IMPLICIT (0)

Figure 19: WebApp showing EB robinos Predictor Eval Kit Reconstructor tab when Provider is running
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7.4 Positioning format for UDP positioning (ADASISv2)

UDP positioning receives a list of position observation in JSON format with the “positions” key. The
parameter description and constraints can be seen in the following subchapters. The examples are the
following:

{"positions":[{"tick":2585849,"latitude":65.063807,"longitude":25.439697,"positi
on error":10.0,"altitude":35.8,"altitude error":10.0, "heading":2.914874383755729
6,"heading error":0.08720872664625998, "velocity":4.76,"velocity error":0.5, "head
ing rate":0.02617993878, "heading rate error":0.00872664626,"slope":0.01745329252
,"slope error":0.005235987756}]}

{"positions™:[{"tick":2586849,"latitude":65.063758,"longitude":25.439705, "positi
on error":10.0,"altitude":35.6,"altitude error":10.0, "heading":3.125361091546246
,"heading error":0.08720872664625998, "velocity":5.44,"velocity error":0.5,"headi
ng rate":0.02617993878, "heading rate error":0.00872664626, "slope":0.01745329252,
"slope error":0.005235987756}]}

{"positions™:[{"tick":2587849,"latitude":65.063703,"longitude":25.4397, "position
_error":10.0,"altitude":35.5,"altitude error":10.0, "heading":3.205297171287586,"
heading error":0.08720872664625998, "velocity":6.28,"velocity error":0.5,"heading
_rate":0.02617993878, "heading rate error":0.00872664626,"slope":0.01745329252,"s
lope error":0.005235987756}]}

7.4.1 Parameter descriptions

<* error> values are standard deviations.

tick: int Position observation timestamp. Currently this value is not in use. For future purposes.

latitude: double Estimated input position, WGS84 latitude in [deg].

longitude: double Estimated input position, WGS84 longitude in [deg].

position_error: double Estimated error circle (standard deviation) of horizontal input position [m].
altitude: double Height above the WGS84 reference ellipsoid [m].

altitude_error: double Estimated error ellipse (standard deviation) of input altitude [m].

heading: double Estimated absolute heading aligned to geographic north (0O=North, pi/2=East, pi=South,
3/2pi=West). The values must be normalized to the range [0, 2pi) [rad].

heading_error: double Estimated error (standard deviation) of heading [rad].

velocity: double Estimated input movement velocity relative to heading (negative when moving backwards)
[m/s].

velocity_error: double Estimated error (standard deviation) of input velocity [m/s].

heading_rate: double Estimated turn rate of heading (positive in clockwise direction). Allowed range is
[-pi, pi] [rad/s].

heading_rate_error: double Estimated error (standard deviation) of input heading rate [rad/s].

slope: double Estimated slope angle (positive uphill). Allowed range is [-pi, pi] [rad].

slope_error: double Estimated error (standard deviation) of slope angle [rad].
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7.4.2 Parameter constraints

All fields must be available in the input. In case the value is not available, it can be set to NaN (case-
sensitive), e.g., heading_rate_error:NaN. In general, all parameters need to be filled with valid values,
limited functionality is already available with tick, latitude, longitude, position_error, heading, and
heading_error.

8 Using Elektrobit's Electronic Horizon Provider (ADASISv3)

The most convenient way to configure and control EB robinos Predictor Eval Kit and ADASISv3 Provider is to
use the WebApp user interface. Connect your device (computer, cell phone, tablet device) by using the
Ethernet or Wi-Fi credentials as described in chapter 4. You see the WebApp user interface (figure 20). In the
navigation bar you can select between the two operating modes Playback and Live Stream as described in

chapter 6.

In case you have been using the combined ADASISv2 and ADASISv3 EB robinos Predictor Eval Kit in ADASISv2
mode, change to ADASISv3 mode via the Change ADASIS version button in the Configuration tab.

8.1 Configuring ADASISv3 Provider

EB robinos Predictor Eval Kit provides a possibility to adjust the Elektrobit's ADASISv3 Provider configuration
parameters. The configuration parameters are stored in the adasisv3 Provider conf.jsonfile.The
file is located in the adasisv3 provider directory on the Raspberry Pi
(/home/pi/adasisv3 Provider/). There are two possibilities to adjust these parameters: You can
use the WebApp user interface (recommended) or access the Raspberry Pi’s file system to change the
parameters manually. You can find detailed information about the configurable parameters in chapter 8.1.1.

User preferences of automatic Live stream mode on device startup and trackfile saving enabled/disabled
when using Live stream mode are also possible to be set. These settings are stored in the
startupConfig. json file in Raspberry Pi’s directory (/home /pi/).

To configure all relevant ADASISv3 configuration parameters within their value ranges, select the
Configuration tab of EB robinos Predictor Eval Kit WebApp. Once you entered the desired values, click Save
to save the current settings. In case you want to use the default values again, you can restore them by clicking
the Restore defaults button.

To perform a safe shutdown for the Raspberry Pi device, press the power off icon in the rightmost tab of
the navigation menu, select Power Off, and wait for EBRaspi Wi-Fi network to disappear before unplugging
the power supply. The device can be rebooted by selecting Reboot.
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EB robinos Predictor Eval Kit WebApp

Elektrobit

Reconstructor Live stream Playback Trackfile creator Configuration Hardware Update Information (@]

ADASISv3 Configuration

By altering values in the form below, the ADASISv3 Provider can be configured as desired. Furthermore
configuration for the online map data access data can be given. In order to use any map, a valid keys are required
Changes are stored via Save button. Restore defaults button restores all the configuration values to the default
state and resets the map settings. In order to any configuratien changes have effect, running provider needs 1o be
stopped and started again

Cycle times Horizon properties

Global data cycle time  [5000 ms MPP length
On change

=]
8 8
S
3

5]
3

Trailing length
Profile control message cycle time
©On change

ms
Sub-path length

5]
S
g
3

Position message cycle time Sub-path depth

on change

ms
Sub-path query radius

Path control message cycle time ms Number of position cangidates

ni NI ‘i ‘I
5] S S
8 8 8
IS 8
8
3

on change

Max path controls (per
message)

Max array size for profile
entries

00

Enabled profiles

Node HeadingChange LaneModel LaneConnectivity
LinearObjects LanesGeometry LaneWidth RoadGeometry
NumberOfLanesPerDirection Complexintersection Linkldentifier FunctionalRoadClass
FormOfway RoadAccessibility OvertakingRestriction Tunnel
Bridge Curvature Slope BuiltUpArea
TrafficSign SpecialSituation EffectiveSpeedLimit ExtendedSpeedLimit
Averagespeed DrivingSide VersionMap MapProvider
AbsoluteVehiclePosition HDLM_Extended TrafficSign AS_Extended Traffic Sign

Map settings

|

Map provider Name of cache file to be saved
(optional)

Api key

[ show key

Hinting radius 2000 m

EB does not provide an access key of TomTom online maps. All
Eval Kit customers have to sign first a standard evaluation
agreement with TomTom. Please, contact Thomas Ost for further

details.
User settings Positioning
Run Live stream on startup [m] Positioning source GNSS receiver
Note: GNSS receiver needs 10 be connected when running Live Port idevittyACMO

stream on startup.

Baudrate 4800

OpenStreetMap based tools

(Reference map and Trackfile save nmea trackfile
creator)

(m]

| o
< <

Save .trk trackfile
Note: Note: By enabling OpenStreetMap based tools you
acknowledge the Privacy Policy and approve the Terms of Use of
the OpenSireetiMap Foundation

Figure 20: WebApp showing EB robinos Predictor Eval Kit Configuration tab
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8.1.1 Configurable ADASISv3 parameters

The following table provides all parameters you can configure using the WebApp user interface:

No.

Attribute

Default
value

Value range

Description

Cycle times

On change

True

True/False

When true, corresponding ADASISv3
messages are sent on change. If false,
cycle times defined are used.

Global data

5000

0—[ms]

Defines period time of ADASISv3 global
data message in milliseconds.

Profile control message

1000

0—[ms]

Defines period time of ADASISv3
profile control message in
milliseconds.

Position message

1000

0—[ms]

Defines period time of ADASISv3
position message in milliseconds.
Presents the positions of the vehicle on
the path network and describes
movement of the vehicle.

Path control message

1000

0—[ms]

Defines period time of ADASISv3 path
control message in milliseconds.

Horizon properties

MPP length

1000

1-[m]

Defines up to which length the MPP
shall be expanded and kept.

Trailing length

100

0-500 [m]

Defines the trailing length (electronic
horizon data behind the current
vehicle position that is kept before
deleting).

Sub-path length

200

1-[m]

Defines up to which length sub-paths
shall be expanded and kept.

Sub-path depth

Maximum depth (nesting level) of sub-
paths in the electronic horizon path
tree.

Sub-path query radius

500

1-2000 [m]

Search distance for expanding sub-
paths along the electronic horizon tree
from the current vehicle position.

10

Number of position candidates

1-5

Maximum number of map-matched
position candidates taken into account
when building up electronic horizon.

Page 42 of 63




EB robinos Predictor Eval Kit v1.7.1, Combined ADASISv2 and ADASISv3 Provider solution on Raspberry Pi User guide gg
8 Using Elektrobit's Electronic Horizon Provider (ADASISv3)

Maximum number of path controls per

e Curvature

e Slope

e BuiltUpArea

e TrafficSign

e SpecialSituation

o EffectiveSpeedLimit

e ExtendedSpeedLimit

e AverageSpeed

e DrivingSide

e \VersionMap

e MapProvider

e AbsoluteVehiclePosition
e HDLM_ExtendedTrafficSign
e AS ExtendedTrafficSign

11 | Max path controls 30 0—-
path control message.
. . Defines how large the arrays
Max array size for profile . . . .
12 entries 100 0- containing horizon profile entries can
be. Zero for unlimited array size.
Profile configuration
e Node
e HeadingChange
e LaneModel
e LaneConnectivity
e LinearObjects
e LanesGeometry
e LaneWidth
e RoadGeometry
e NumberOfLanesPer
Direction
e Complexintersection
e Linkldentifier
e FunctionalRoadClass
e FormOfWay
e RoadAccessibility
e OvertakingRestriction
13 * Tunnel ALL True/False Select which profiles are transmitted.
e Bridge ENABLED
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Map settings

14

Map provider

TomTom

TomTom/
HERE/
NDS.Live

Selection of supported map providers.

15

Backend selection

Online

Map provider backend connectivity
mode.

TomTom: Online, TestServer, and
Offline  connectivity modes are
available. Online and TestServer
backends require a functioning
Internet connection. To use offline
backend, pre-loaded map data cache
file needs to be available.

HERE: Online connectivity mode
available for maps of Europe (EUR) and
North America (NAR), requires a
functioning Internet connection.

NDS.Live: Online and offline
connectivity modes are available.
Online backend requires a functioning
Internet connection. To use offline
backend, pre-loaded map data cache
file needs to be available.

16

AutoStream version

6.0.0

TomTom AutoStream client library
version. Currently only version 6.0.0 is
supported.

This item is TomTom-specific.

17

TomTom: Api key
HERE: Key ID/Key secret
NDS.Live: Api key

User credentials for map provider
application.

TomTom: Elektrobit does not provide
an access key of TomTom online maps.
All Eval Kit customers must sign first a
standard evaluation agreement with
TomTom. For further details, contact
Thomas Ost
(Thomas.Ost@tomtom.com).

HERE: Elektrobit does not provide an
access key of HERE online maps. All
Eval Kit customers have to contact
HERE and apply for the key directly
from the map's vendor. For further
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details, contact Pierre Lewandowski
(Pierre.Lewandowski@here.com).

NDS.Live: Elektrobit does not provide
an access key by providers of NDS.Live
backend maps. All Eval Kit customers
have to contact an NDS.Live map
provider and apply for the key directly
from the map’s vendor.

18

Hinting radius

2000

0—[m]

Determines the radius for preloading
data from the map.

Every time a link is loaded, a position
hint is provided to the map backend to
load further data in advance. The
center point of the radius is the last
coordinate of the center line geometry
of the link in driving direction.

This item is currently TomTom-
specific.

19

Url

NDS.Live URL to backend.

This item is NDS.Live map provider-
specific.

20

Port

65535

0-65535

NDS.Live network port to backend.

This item is NDS.Live map provider-
specific.

21

Name of cache file to be saved

Optional. To use ADASISv3 Provider in
offline mode without a functioning
Internet connection, pre-loaded map
data cache needs to be saved
beforehand in online mode. After
playback or live stream mode have
been used in online mode, the saved
map data cache file from the
respective area can be selected for use
in offline backend mode.

This item is currently TomTom- and
NDS.Live-specific.

22

Catalog version

Map provider backend version. Value 0
means the latest version available will
be used.

This item is HERE-specific.
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To get more information about
available map versions, etc., contact
the respective map supplier directly.
HERE:

Pierre Lewandowski
(Pierre.Lewandowski@here.com)

SSL certificate file for online map
backend. Files in .pem format
uploaded to Samba Share folder Map
certificatesor

23 | Certificate i i /home/pi/map cert are listed
here.
This item is currently NDS.Live map
provider-specific.
NDS.Live Network node type to
backend. Currently only service is
24 | Node service service supported.
This item is NDS.Live map provider-
specific.
NDS.Live Network authentication type
to backend. Currently only basic is
25 | Authentication type basic basic supported.
This item is NDS.Live map provider-
specific.
NDS.Live Network protocol type to
backend. Currently only http rest is
26 | Protocol type http_rest http_rest supported.

This item is NDS.Live map provider-
specific.

8.1.2 Configuration for positioning source

Table 8: Configurable ADASISv3 parameters

Via the Configuration tab, it is possible to select the positioning source used in the Live stream mode. When

GNSS receiver is selected, ADASISv3 Provider expects to receive GNSS position data which is used to generate
an electronic horizon. Any USB GNSS receiver that feeds positions in NMEA 0183 format (RMC, GGA and GSA
messages are at least required) can be used. The following table provides all GNSS receiver-related

parameters which are configurable by using the WebApp user interface. Click Restore defaults in the

Configuration tab to restore the pre-defined default values for each parameter. Default values are set for
the NAVILOCK NL-8012U GPS USB receiver and may differ with other devices. By default, trackfiles are always
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recorded and saved when positions are received from the GNSS receiver. Trackfile saving can be
enabled/disabled in the Configuration tab under User settings.

No. | Attribute Default value Description

1 Port /dev/ttyACMO | Port to which device is attached. Devices listed in /dev folder in
Raspberry Pi.

2 Baud rate 4800 The speed at which the data is transferred from the GPS receiver
to the Raspberry Pi. Different receivers use different speeds.

Table 9: Configurable GNSS receiver parameters

Alternatively, UDP interface can be selected. With that configuration, ADASISv3 Provider expects to receive
a list of position observations in JSON format which can be sent as UDP packets (recommended frequency of
1 Hz) by using EB robinos Predictor Eval Kit’s IP (192.168.42.1 or 192.168.0.1 depending on used connection)
and port 9999. Input fields have a string type with units specified in chapter 8.4. Note that an invalid JSON
string will be ignored. Currently there is no support for saving trackfiles based on positions received via UDP
interface. However, for investigation purposes, there is an option to save a binary file and a timestamp file
that are coming to the UDP interface under the Positioning configuration in the Configuration tab. That raw
binary data file and timestamp file can be saved in /home /pi/adasisv3 provider/udp asextensions
of . raw and . ts with the same filename convention as defined in chapter 6.2. These raw data files can be
sent to the Elektrobit team for investigation or used for your own purposes.

Position observation description can be found in chapter 8.4.

8.1.3 Live stream mode automatic startup

EB robinos Predictor Eval Kit will start directly on configured Live stream mode if Run Live stream on startup
is selected. All saved settings will be used on device startup, including the desired option for enable/disable
trackfile saving when using GNSS receiver/UDP interface. Remember that the GNSS receiver needs to be
connected on startup for Live stream to start. Saved trackfiles can be found in
/home/pi/adasisv3 provider/trkand /home/pi/adasisv3 provider/nmea.
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€8

8.1.4 ADASISv3 hardware settings

ADASISv3-related hardware settings can be changed via the Hardware tab.

EB robinos Predictor Eval Kit WebApp

Elektrobit
Reconstructor Live stream Playback Configuration Hardware Upuate Information (_'J

ADASISv3 Hardware Settings

ADASISv3 related hardware settings can be changed here. Please nole that a reboot is needed for changes to
come into effect. Settings are saved and reboot done via Save and reboot button.

Wi-Finame:  [EBRaspi184 |

Wi-Fi channel: [5 v]

Save and reboot

Figure 21: WebApp showing EB robinos Predictor Eval Kit ADASISv3 hardware.

Note that a reboot is needed for changes to become effective. Settings are saved and a reboot is started via

the Save and reboot button.

The following table provides all ADASISv3 hardware settings:

computer is connected to the EB
robinos Predictor Eval Kit’'s Wi-Fi
network. If several Eval Kits are
used close to each other, different
Wi-Fi channels should be used.
Recommended channels to use are
1, 6, and 11. On these channels
used frequencies do not overlap.

No. | Attribute Value range Description Default value
1 Wi-Fi name Text string that can Wi-Fi name that is used when Preset when
contain letters, computer is connected to the EB Eval Kit is
numbers and _ robinos Predictor Eval Kit’s Wi-Fi assembled.
characters. Maximum | petwork. See chapter 4.2 for more
length is 32 details.
characters.
2 Wi-Fi channel 1-11 Wi-Fi channel that is used when Preset when

Eval Kit is
assembled.

Table 10: Configurable hardware settings parameters
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8.2 Controlling ADASISv3 Provider

Select the Playback tab of EB robinos Predictor Eval Kit WebApp. A drop-down list shows all recorded
trackfiles on the Raspberry Pi. Select the desired trackfile and its start point to re-analyze the previously
driven route. Click Start Position Playback. Once the playback has been started, it is possible to observe the
data either via the Reconstructor tab or by connecting some other client as described in chapter 2.11.2.

If OpenStreetMap-based tools are enabled in the Configuration tab, the reference map is shown on the
Playback tab. Click Show trackfile on map to examine the trackfile routepoints on map. A maximum of 500
routepoints of trackfile is shown. During trackfile playback the current position and closest trackfile
routepoints are shown. The following configuration options are available for the reference map: Map size,
Update view automatically, Zoom level for automatic view update, and toggle Show legend of car position.

In case there are trackfiles recorded with some other device, it is possible to upload them via the Upload
trackfiles button once they are selected from the local file system.

EB robinos Predictor Eval Kit WebApp

Elektrobit

Reconstructor Live stream Playback Configuration Hardware Update nfarmation O

Position playback

ADASISY3 Provider can now been started in playback mode. In this mode, after selecting a trackfile from the list
below, a simulation of a previcusly driven route can be started and stopped via Start/Stop position playback button.
Additicnally, it is pessible to select a start point for the trackfile.

‘ around_oulu.irk w

Trackfile startpoint: 1

Start position playback

Show trackiile on map

-
1+

Leaflet

Map size 200x200px |~

Update view automatically

Zoom level

Show legend

Apply settings

Select files...

No files selected

Upload trackfiles

® Elektrobit 2021

Figure 22: WebApp showing EB robinos Predictor Eval Kit Playback tab

Page 49 of 63



EB robinos Predictor Eval Kit v1.7.1, Combined ADASISv2 and ADASISv3 Provider solution on Raspberry Pi User guide EB
8 Using Elektrobit's Electronic Horizon Provider (ADASISv3)

In Live Stream mode, ADASISv3 Provider expects to receive input position data that is used to generate an
electronic horizon. Depending on the used configuration (chapter 8.1.2), either a USB GNSS receiver or UDP
interface can be used as positioning source. Click Start live stream to start ADASISv3 Provider in Live Stream
mode.

If OpenStreetMap-based tools are enabled in the Configuration tab, the reference map is shown on the Live
stream tab. When live stream is active, the current car position is shown. The following configuration options
are available for the reference map: Map size, Update view automatically, Zoom level for automatic view
update, and toggle Show legend of car position.

EB robinos Predictor Eval Kit WebApp

Elektrobit

Reconstructor Live stream Playback Configuration Hardware Update Information O frem)]

Live Stream

ADASISV3 Provider can now be started in Live stream mode via Start live stream butfon. In this mode, ADASISV3
Provider continuously generates and transmits a horizon based on GNSS position signals received via attached
GNSS receiver. Alternatively, positions can be received via UDP positioning interface, which can be selected in
Configuration - Pesitioning. When using GNSS receiver, a trackfile from the driven route will be recorded for use
in further investigation and simulation scenarios if Save trackfile is selected in Configuration. ADASISV3 Provider
can be stopped via Stop live stream button

Start live stream

Leaflet

Map size 200x200px |~

Update view automatically

Zoom level

Show legend

Apply settings

© Elektrobit 2021

Figure 23: WebApp showing EB robinos Predictor Eval Kit Live Stream tab
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8.3 ADASISv3 Reconstructor

While ADASISv3 Provider is running, ADASISv3 Reconstructor is able to receive the data from ADASISv3
Provider and build the corresponding electronic horizon. You can observe dynamic visualization of the
reconstructed paths and all the relevant data values during the Provider runtime in the Reconstructor tab
(figure 24). In case you need to connect some other client, click the Disable connection button to disconnect
ADASISv3 Reconstructor.

Note: With long horizon/heavy configuration there might be performance issues with the Reconstructor
visualization. The functionality has been verified with the default Provider configuration.

EB robinos Predictor Eval Kit WebApp

ADASISv3 Reconstructor

Wmen e ADASISYT Brouiser i runaing. ADASISUS ResoasTuTir i ke 3D rasele e dats 4o S crouiser and
bl e comesnonding alaconls BOREon. 1N TS RAgS, BT VAIEATion of The reCORETUCEd pat and all e
rieyant paa vaiues Ca De OOSEUED CUTNG T CTOVIGET UM I CaSe SOme Qe Clent IS nesded T comec
Wit e provider, 1 s DosSiole 10 iSConnect e reconsTucior via Disabil sonmsofion checkoo

Eteciranio horizan

ol visw-port size: 1 km '

Disatis sonnesion

Display pain I

ooag

& EECumie Dizpiey Lane geometny

Wisthie profiies.
Seiect O Frofiles by using CTRL key on PO

| EB_CUTOM: Locaiization sign: Red circie @ i drawn %o sctusl location of

| ooslizetion sign
First profiles on MPP
P ESCus LOGALIZATION Sieel: L femzn protie t ieast cnce i fomt ot can
| #——EScumte: LOCALZATION Sioh: — omsetom -
x—zn-mm-_(
Sa_cusTON o
sa_cusTom az
sacTom ErY LOCALIZATICN SIGH: LOCATICN =
(ATaT s he
Posstion Dats (MFF) Proms Data ewona Datn
Toe Valus e Value Tor Vsl
Aczurecy omm Druing sioe Rigrt Counyy code A
Age 40000 s £ sorea nen ssEn Dring ide i
Cument e =z =% spess e LINKNCHAN iarsans vermion A
Deviation Asim Form of way UNINCIAN Meg crovider TomiTom
o wa4sm Functionsl ciass 10 Mg wermion k=
FamD 3 ' brigge NA Prosccol version A
Fratemes pem inoEENED ' it up sren mA Feeglon cose i
Prosanisy LY ' compier inersacsion Fame Sores umn A
Fsiate hesing 0.05 Dagrees. s e Fase
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vemice posmon suns oamDan Lanes i opoosae orecson i
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Figure 24: EB robinos Predictor Eval Kit WebApp showing Reconstructor tab when ADASISv3 Provider is running
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8.4 Positioning format for UDP positioning (ADASISv3)

UDP positioning receives a list of position observation in JSON format with the “positions” key. The
parameter description and constraints can be seen in the following subchapters. The examples are the
following:

{"positions™:[{"tick":"66968","latitude":"65.061883","longitude":"25.437765", "po
sition error":10.0,"altitude":"0.00","altitude error":10.0, "heading":"0.0", "head
ing error":0.08726646259971647,"velocity":"0.00","velocity error":0.5,"angular v
elocity":NaN, "angular velocity error":NaN,"pitch":NaN,"pitch error":NaN}]}

{"positions™:[{"tick":"67838","latitude":"65.061883","longitude":"25.437765", "po
sition error":10.0,"altitude":"56.60","altitude error":10.0,"heading":"0.0", "hea
ding error":0.08726646259971647,"velocity":"0.00","velocity error":0.5,"angular
velocity":NaN, "angular velocity error":NaN,"pitch":NaN, "pitch error":NaN}]}

{"positions":[{"tick":"68838","latitude":"65.061883","longitude":"25.437765", "po
sition error":10.0,"altitude":"56.60","altitude error":10.0,"heading":"0.0", "hea
ding error":0.08726646259971647,"velocity":"0.00","velocity error":0.5,"angular
velocity":NaN, "angular velocity error":NaN,"pitch":NaN, "pitch error":NaN}]}

The non-existing value will be treated as NaN and it will not be used for the map-matching calculation.

8.4.1 Parameter descriptions

<* error>values are standard deviations.

tick: double Sensor tick that is source of this observation in [ms]. Note that the position observation must
come in with positive increasing ticks, since the system cannot handle backward time jumps.

latitude: double Estimated input position, WGS84 latitude in [deg].

longitude: double Estimated input position, WGS84 longitude in [deg].

position_error: double Estimated error ellipse (standard deviation) of input position [m].

altitude: double Height above the WGS84 reference ellipsoid [m].

altitude_error: double Estimated error ellipse (standard deviation) of input altitude [m].

heading: double Estimated heading aligned to geographic north in radians [rad] (O=North, pi/2=East,
pi=South, 3/2pi=West).

heading_error: double Estimated error ellipse (standard deviation) of heading in radians [rad].

velocity: double Estimated input movement velocity relative to heading (negative when moving backwards)
[m/s].

velocity_error: double Estimated error (standard deviation) of input velocity [m/s].

angular_velocity: double Change in heading. Estimated input angular velocity (positive in clockwise) [rad/s].
angular_velocity_error: double Estimated error (standard deviation) of input angular velocity [rad/s].
pitch: double Estimated pitch grade (positive uphill) [rad].

The pitch angle is the angle between the vehicle's attitude relative to level ground (or the horizontal plane
perpendicular to gravity). Pitch is positive while driving uphill and negative while driving downhill. Pitch is 0.0
while driving on level surface.

pitch_error: double Estimated error ellipse (standard deviation) of pitch grade [rad].
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8.4.2 Parameter constraints

The following fields in position observation are mandatory to be filled for ADASISv3 Provider's map-
matching to work properly.

tick, latitude, longitude, position error, heading, heading error, velocity,
velocity error

If some of the mandatory fields are provided as NaN, map-matching cannot be performed and will produce
an offroad position.
The following fields are optional but will improve map-matching precision:

altitude,altitude error, angular velocity,angular velocity error,pitch,
pitch error

9 OpenStreetMap-based tools

Visualizing and generating input position data for ADASISv2 Provider and ADASISv3 Provider is available via
OpenStreetMap-based tools. To enable Reference map and Trackfile creation, select the OpenStreetMap-
based tools checkbox in the Configuration tab.

9.1 Reference map

Reference map for showing the location of the car in Live GNSS, Playback and CAN positioning (only on
ADASISv2) modes is available as an interactive map via Leaflet plugin that utilizes OpenStreetMap map data.
This feature requires Internet connection in your web browser where Eval Kit WebApp is run. Note that map
data may differ between the map used to generate the electronic horizon and OpenStreetMap.

9.2 Trackfile creator

In the Trackfile creator tab, a trackfile can be created between given start and end coordinates. The Open
Source Routing Machine-based solution is used to execute routing with OpenStreetMap data for trackfile
creation. Map data (. osm format) can be obtained, for example, from
https://www.openstreetmap.org/export and uploaded to Eval Kit. Note that the start and end coordinates

must be within the map area for successful trackfile creation. Also note that the map data used to generate
horizon may differ with OpenStreetMap data.
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EB robinos Predictor Eval Kit WebApp

Elektrobit

Reconstructor Live stream Playback Trackfile creator Configuration Hardware Update Information C')

Create a new trackfile

A trackfile can be created using Open Source Routing Machine based routing with OpenStreetMap data. In fields
below the map data, start and end coordinates and a trackfile name must be given. Map data (.osm format) can be
obtained e.g. from hitps://www.openstreetmap.org/export. Note that the start and end coordinates must be within
the map area for successful trackfile creation. Also note that the map data used to generate horizon may differ with
OpenstreetMap data.

Select file

No files selected

Upload map data

Map data oulu osm

Start latitude WGS84 degrees

Start longitude WGES84 degrees
Destination latitude WGS84 degrees
Destination longitude WGS84 degrees

Speed ceefficient

[=]
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Trackfile name

Create trackfile

© Elektrobit 2021

Figure 25: Trackfile creator

10 Updating EB robinos Predictor Eval Kit

There are two methods to update EB robinos Predictor Eval Kit, partially and fully. Every software update
contains detailed release notes about the update procedure.

Note that the provided software updates run only on EB robinos Predictor Eval Kits that were shipped by
Elektrobit or Raspberry Pi devices with valid activation keys provided by Elektrobit. For further information
about activation keys refer to chapter 10.3.
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10.1 Performing a partial software update

A partial software update consists of a zipped file (i.e. update. 7z). You must extract this zip file to your
local PC. After that, install the extracted update file (i.e. update.tar.gz) to the Raspberry Pi using the
WebApp’s Update tab. In the Update tab, press the Select file button and browse for the update file from
your local PC. Click the Update button and wait until the update process finishes. After the update process is
finished, you can use the Eval Kit and all of its features again.

EB robinos Predictor Eval Kit WebApp

Elektrobit

Reconstructorgera Live Stream Playback Configuration Update Information &
Update Eval Kit

Update to latest EB robinos Predictor Eval Kit version by selecting the provided update package and pressing Update
button. It is also possible to switch back to previous version by pressing Revert button if a previous version exists.

Select file... | No files selected

Update
@-v-vl + Computer » Local Disk (D) » update ~[44] [ sea e ol
Organize + New folder =« @ @l
=

4 Favorites Name Date modified Type Size

Bl Desktop || updatetar.gz 2512019 7:47 GZ File OKB

% Downloads

5] Recent Places

@ OneDrive
- Libraries
% Computer
G‘j Network

File name: - [AII Supported Types (*.tar;*.gz) ']

@ Elektrobit 2019

Figure 26: WebApp showing EB robinos Predictor Eval Kit update process
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It is also possible to switch back to the previous version of EB robinos Predictor Eval Kit in case there are any
issues with the updated version. Click Revert in the Update tab to switch back to the previous version.

Are you sure you wish to revert EB robinos Predictor Eval Kit to
previous version?

Reverting EB robinos Predictor Eval Kit will activate previous version of it. Further
reverting is not possible but you can update EB robinos Predictor Eval Kit anytime you
want.

Cancel

ektrobit 2019

Figure 27: WebApp showing EB robinos Predictor Eval Kit ADASISv3 Provider revert version process
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10.2 Full software update

A full software update consists of a ready-to-use SD card image which needs to be written to the Raspberry
Pi’s micro SD card. In this chapter, the steps for updating the software are described.

10.2.1 Preparing a full software update

ATTENTION: Once a new SD card image file is written to a SD card, all customer-specific content that is stored
on the SD card will be irrevocably lost and the ADASISv2 and ADASISv3 Provider configurations are set to
default values.

To store possibly modified configuration and trackfiles, copy the following files to your local PC before you
start the update process:

ADASISv2-related items:

e /home/pi/adasisv2 provider/trk/*
e /home/pi/adasisv2 provider/*.json
e /home/pi/adasisv2 provider/*.conf

e /home/pi/adasisv2 provider/*.cfg
ADASISv3-related items:
e /home/pi/adasisv3 provider/nmea/*

e /home/pi/adasisv3 provider/trk/*

e /home/pi/adasisv3 provider/udp/*

e /home/pi/map cache/*

e /home/pi/map cert/*

e /home/pi/adasisv3 provider/adasisv3 provider conf.json — Keys for online
maps

A full software update will also replace all user-added maps on ADASISv2, so if you have added map database
or keystore files, remember to back up them.

Refer to chapter 4 on how to access the Raspberry Pi file system.
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10.2.2 Performing a full software update

To perform a full software update, flash the EB robinos Predictor Eval Kit image to the Raspberry Pi device.
In figure 28, Win32 Disk Imager is opened, and the image file and correct memory drive are selected. Once
Write is pressed, the selected image file will be written to the card. After that, the SD card can be placed into
the Raspberry Pi card slot and after restarting the device, the updated software will start to run and is ready
to use. In case you saved individual files before the full software update, copy these files back to the
Raspberry Pi’s file system. Note that some updates might introduce changes to configuration files. In that
case, direct replacing is not possible, but the stored configuration can be referred to when starting any
operating mode after update.

b "

*- Win32 Disk Imager - 1.0 o[ [

Image File Device

D:vraspi files\EE robinos Predictor Eval Kitimag EN -

Hash

[y}
m
3
m
o
b
[
=]
=]

[7] Read Only Allocated Partitions

Progress

Cance Read I I Write I I Verify Only I I Exit

Waiting for a task.

Figure 28: Win32 Disk Imager
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10.3 Activation keys

The ADASISv2/ADASISv3 Provider and ADASISv2/ADASISv3 Reconstructor software is configured to run only
with a Raspberry Pi whose serial number is provided to Elektrobit and based on it, unique activation keys are
generated. If the software is not yet activated, the view in figure 29 is visible on WebApp. Once valid
activation keys have been input, the full functionality of EB robinos Predictor Eval Kit can be utilized.
Activation keys need to be input only once.

EB robinos Predictor Eval Kit WebApp

Elektrobit

Reconstructorgera Live GNSS CAN positioning Playback Trackiile creator Configuration Hardware Activation Update Information
O @&
Activate your ADASISv2 software

Activation Key 1 (Av2): [ |

Activation Key 2 (ehpav2): | |

Change ADASIS version v

® Elektrobit 2022

Figure 29: WebApp activation tab

In case you want to receive activation keys for your Raspberry Pi, contact the Elektrobit support team via
www.elektrobit.com/support to order them. To find out the Raspberry Pi hardware id and full terms and
conditions regarding the usage of EB robinos Predictor Eval Kit, check the Information tab (figure 30) of EB

robinos Predictor Eval Kit WebApp.
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10 Updating EB robinos Predictor Eval Kit

EB robinos Predictor Eval Kit WebApp

Elektrobit

Reconstructor Live stream Playback Trackfile creator Configuration Hardware Update Information C) @

Information

EB robinos Predictor Eval Kit WebApp is a simple and convenient interface for controlling and configuring EB ADASISv2
and ADASISv3 Provider and Reconstructor.

Version and hardware info (24-Jan-2023):

ADASISv2 Provider v2.6_2022.12.1
ADASISv2 Reconstructor 1.0BeTA.

ADASISV3 Provider v5.1_beta_2022.12.1
ADASISv3 Reconstructor v5.1_beta_2022.12.1

EB robinos Predictor Eval Kit WebApp ~ v4.3_2022.12.2

Raspberry Pi hardware |D 00000000d5fab3e9

Advanced Driver Assistant Systems Interface Specifications

Features

Press here to access full user guide

Common
« Running ADASISv2 and ADASISv3 Provider in live GNSS mode with trackfile recording
« Observing the Electronic horizon and corresponding data values with ADASISv2 and ADASISv3 Reconstructor.

Show more

Change log

Press here to access full release notes

EvalKit v1.7_2022.12.1
+ On ADASISV2:
Added new operating mode "UDP positioning"
Added new configuration option for lane related profiles (Profile Long message Extended Lane,
Segment/Stub message Number of lanes) to be filled from either Guidance/Routing layers or from
LaneGroup layer. See "Use lane group" option under Miscellaneous Provider settings and User guide
chapter 7.1.1 for details
Added new configuration options for vehicle configuration
Added new configuration option for Profile Long message Truck Speed Limits
Fixed issue with list of trackfiles not loaded properly in the Playback mode
+ On ADASISV3:
- Added new configuration option to select profiles which will be transmitted
< Fixed issue with erroneous .nmea files crashing the Playback mode
« General
< |Improved Reconstructor visualization so that MPP is always drawn on top
< |Improved error handling of trackfile creation
o Improved performance and stability of (partial) update feature
o Adjusted activation method

o

°

°

°

@

Figure 30: WebApp showing EB robinos Predictor Eval Kit Information tab
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11 Glossary

Term/Abbreviation

Description

Advanced Driver Assistance System Interface Specification
A consortium of vehicle manufacturers and suppliers that specify
electronic horizon protocols which aim to transmit navigation-related

ADASIS information such as map data and car position through vehicle’s bus
systems. Modern ADAS functions are able to use the electronic
horizon to enhance their functionality and availability. See also
http://adasis.org/.

Advanced Driver Assistance System Interface Specification in

ADASISv2 Version 2. Protocol developed by ADASIS Forum to provide
electronic horizon data on vehicle's CAN bus.

Advanced Driver Assistance System Interface Specification in Version

ADASISv3 3. Protocol developed by ADASIS AISBL to provide electronic horizon
data on vehicle's high-speed bus systems (TCP).

Controller Area Network

CAN Is a vehicle bus standard designed to allow microcontrollers and
devices to communicate with each other in applications without a
host computer, see also https://en.wikipedia.org/wiki/CAN bus.
Data Base CAN

DBC Data format to describe/interpret CAN messages and signals
exchanged via the CAN bus.

ECU Electronic Control Unit

Electronic horizon

An electronic horizon describes the road geometry and attributes
ahead of a vehicle based on the vehicle's position and digital
navigation map. It changes with the car movement and always
represents the full street network the car could take in the
intermediate future.

NMEA 0183 message type. Includes time-, position-, and fix-related

GGA
data.

GSA NMEA 0183 message type. Includes data about GPS DOP and active
satellites.

HAD Highly automated driving
Most Probable Path

MPP Defines the main path of the electronic horizon. First-level sub-paths

always start at the main path (electronic horizon tree).

Page 61 of 63



http://adasis.org/
https://en.wikipedia.org/wiki/CAN_bus

EB robinos Predictor Eval Kit v1.7.1, Combined ADASISv2 and ADASISv3 Provider solution on Raspberry Pi User guide

12 Hardware component list

€8

Data and electrical specification by National Marine Electronics

attributes.

NMEA 0183 Association for communication between different electronics such as
GPS receivers, autopilot, gyrocompass, etc.
Physical Storage Format (map database)

PSF Elektrobit’s compiled map format that holds all basic and ADAS

Raspberry Pi

The Raspberry Pi is a credit-card-sized computer (ECU) which can be
used in electronics projects. For more information on the ECU, refer
to https://www.raspberrypi.org/.

RMC NMEA 0183 message type. Includes position, velocity, and time data.
TCP Transmission Control Protocol
uDP User Datagram Protocol

12 Hardware component list

No.  Part Details
Class 10 micro SD card (minimum 16 GB for

1 Micro SD card the map database and Elektrobit application
software)

2a | Power supply minimum 2 A current for office usage

2b Power supply minimum 2 A current for in-vehicle

usage

http://www.peak-system.com/PCAN-

3 PEAK PCAN USB Connector USB.199.0 html?&L=1

4 Micro USB cable 2 m Optional
NAVILOCK NL-8012U GPS USB receiver
Device: /dev/ttyACM
Port: 0

5 GNSS receiver Baud rate: 4800
Other GNSS receivers might work as well,
functionality verified with this setup.

6 Raspberry Pi 3, Model B/B+

7 SUB-D connector (male, 9-pin)

8 SUB-D connector, 120 Ohm CAN terminator resistor

(9-pin)
9 SUB-D gender changer (female-female, 9-pin)
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USB/Ethernet connector to establish an FTP

Optional, only needed in case Wi-Fi not

10 | connection to EB robinos Predictor Eval Kit (relevant . o
o . possible, TU2-ET100 or similar.
for application setting changes)
1 Ethernet cable to connect the computer via the | Optional, only needed in case Wi-Fi not

USB/Ethernet connector with the Raspberry Pi possible.

Ground

CAN High'

Figure 31: Dimensions of EB robinos Predictor Eval Kit and pin layout of the SUB-D9 connector

Referenced documents

No.

Document

Version

Description

(1]

NDS filling specification | 2 o

Describes mandatory
filling of an NDS database
that conforms with EB
robinos Predictor Eval Kit
ADASISv2.

(2]

2OOV2 . O . 4_D2 . 2_ 200V2.0.4'D2.2
ADASIS v2 Specifi

cation.pdf

Describes all ADASISv2
CAN  messages and
signals.

Table 11: Referenced documents
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