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Drive PX2

Dual Tegra Parker
Dual Discrete GPUs
12 CPU Cores

Dual Parkers on Top

Pascal GPU

120 SPECInt

20DL TOPS Dual Discrete Pascal GPUs
on the Bottom

80Watt

12 simultaneous LVDS camera inputs
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SELEERTINE

Camera

« Sekonix GMSL Camera Module SS332x [AR0231 2.3MP RCCB sensor rev6/7]
» Continental GMSL Camera Module [OV10640 1.3MP RGGB sensor]

* FLIR /Point Grey (USB/Ethernet) cameras

* GPS
* NMEA output (e.g. Garmin 18x/19x, Xsens 710)
* Novatel dGPS

- Lidar
* Quanergy M8
« |BEO Lux

* Velodyne VLP32,
VLP16, HDL32, HDL64

- Radar
« Continental ARS430
« Delphi ESR2.5

HANCOM
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https://autonomoustuff.com/product/point-grey-blackfly/
https://autonomoustuff.com/product/quanergy-m8/
https://autonomoustuff.com/product/ibeo-lux-8l/
https://autonomoustuff.com/product/velodyne-puck-vlp-16/
https://autonomoustuff.com/product/velodyne-hdl-32e/
https://autonomoustuff.com/product/velodyne-hdl-64e/
https://autonomoustuff.com/product/delphi-esr-2-5-24v/
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FLIR BOSON Tripod Mount

*BOSON Sold Separately
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DATA LOGGING

Cameras
| >
10 Gigabit
Ethernet/
> USB 3
LIDAR e l  Network
>
Radar
>
Other Sensors
Intuitive Ul to enable simultaneous capture data from sensors
HANCOM
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PERCEPTION DNN SAMPLES

Deep Neural Networks

DriveNet

Multi-class detection: Cars, Trucks, Pedestrian,
Bicycles/Motorcycles, Traffic Signs*

OpenRoadNet

Lane Detection

HANCOM
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Driveworks - Structure From Motion

B GLFW




Driveworks - Stereo Vision

Anaglyph

Left 1248x384 Right 1248x384

HANCOM
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RTMaps - Real-Time Multisensor applications

Sensors

Vision, RADAR, LiDAR,

GPS, Maps, IMU, V2X
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Actuators
Motor, Wheel,
Brake,Database, V2X

Camera_1

input Qutn
L

RawSocketClient_3

Stream input °
DTR state
RTS state S

SerialPort_GPS

input

CANbus_Vector

i eln
8 imag
outputAudio ﬂ

L)

OpenCV_HistogramEqualize 2

Input stream 8

&

Distances Distances

Rotation Rotation

&

Block type Block type

) Temperature
b Firmware ver.
) oStream8

hdl_ 64E_s2_udp_decoder 4

XYZ points

hdl_64e_s2_convert_to_XYZ_5

detection im:
laser scans

obsta

obstacle_detection_40

Input Mouse click
ROI

ImageViewer 29

Stream ou_tguthMEA stream Position

Satellites in view
b Quality indicator
UTC infos

eed kmh

GPS_NMEA0183 11

| Float output

out

ing_hybrid_fusion_35

RecFile_7

S outputFioat32

path_planner

Integer output _inpyt 0
I s oso o g

=

DataViewer_1

Input

| Infosl Niveau_Carburant Litre
| Infos1_Odometres
Infos Vitesse

Vectorin .| l

UTC time (mi

ate and tim

Infosl_Debit_Carburant
Infosl_Temperature_Exterieure
Infos2_Code

Infos2_Clignotant_Gauche
Infos2_Lanteme

>
>
>
>
>
>
>

Infos2 Clianotant Droit

CANDecoder_ 13
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Devectorizer 4

utc_time_us_to_date_and_time_3

input

Oscilloscope_S

O] DL
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MULTISENSOR SOFTWARE SOLUTIONS
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RTMaps - Applications

HANCOM

SFHMDS

Machine Learning

Positioning & Navigation
SLAM

Perception
Data Fusion

2D/3D
HMIs

Big Data / Cloud

Computer Vision

22




RTMaps & Driveworks

E 3
NVIDIA DriveWorks -III !!IEH (C++ / CUDA) ? RTMaps Ill‘ll -~ NVIDIA DRIVE PX 2

DriveNet
i o 1 o N e ERLOFE @ a[w wE B

e Edit Disgam Window Help
Bl-Bl- BB oty Nomal v O 44 {

% Registered Components &
b3 0B =

Feature Tracker = ==
o
woe [ driverworks feature trackerrtd 8
— Edensions |
——
- - ) =]
Record At Start %]
‘Sequemis start =)
e
rtmaps://192.168.10.136:10057 | Authorized user: NAVYA | Valid until 31-dec-2017

*Easily deploy on target with RTMaps Remote Studio (SSL)

etc...
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RTMaps & KITTI

p VCR X | Bird Viewer a H
File Edit Diagram Window Help o
P e 0:00:41.057 & pp  Object
Blv Bl o i pdorty Nomal v (Ol [ > W BIRKINO L] T o
#% Registered Components &3 \ = playback_kitti_pmjec!ion_and_SD_viewev_birdview—
ool @08 2 ,

@ Audio video media ———mm— 4 1[I} »

(@ Communications

& Somm. ) KA - ) . )

X |
GL2_3D_Viewer_6

Pause
~
I rtmaps_dds v
B rtmaps_dds_vortex v >
INTEMPORA
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Autoware

Runtime Manager @autoware M= 3 = 9H21H (k) 03:29:43 %

|

| ... logging to /home/aohsato/.ros/log/02125f4e-9eb6-11e7-82a5-0242fd77032c/roslaunch-autoware-27842.1
of

Runtime Manager @autoware

9 Quick Start | Setup = Map | Sensing = Computing | Interface = Database | Simulation = Status | Topics
f Checking log directory for disk usage. This may take awhile.
‘ [||Press Ctrl-C to interrupt

Done checking log file disk usage. Usage is <1GB.
f llstarted roslaunch server http://autoware:40151/ | Map Ref
| q ros_comm version 1.12.7

| |[SUMMARY

PARAMETERS Sensing Ref
* [rosdistro: kinetic
* [rosversion: 1.12.7

=zl
NODES
[

\|auto-starting new master

f ) Localization Ref
[ process[master]: started with pid [27858]
|ROS_MASTER_URI=http://autoware:11311/
\’F setting /run_id to 02125f4e-9eb6-11e7-82a5-0242fd77032c @
’ process[rosout-1]: started with pid [27890]
started core service [/rosout]
Detection Ref

/home /aohsato/workspace/Autoware/ros/src/util/packages/runtime_manager/scripts/runtime_manager_dialog
.py:2829: wxPyDeprecationWarning: Call to deprecated item. MISsianBlaRa] Ref
wx.InitAllImageHandlers() ISSIODEIAnDING e
loading param.yaml
loading gs.yaml
' loading setup.yaml
" |loading map.yaml
' loading sensing.yaml

loading computing.yaml

5 E Motion Planning Ref
) [Lloading interface.yaml =
||loading data.yaml
loading simulation.yaml
loading status.yaml
loading topics.yaml
F Android Tablet Oculus Rift Vehicle Gateway Cloud Data
Auto Pilot ROSBAG RViz RQT
top (9.1 %CPU)
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% /sot:r(\ﬁm[ 10.0 %CPU)
[kthreadd] (0.0 %CPU)
[kworker/0:0H] (0.0 %CPU)
[ksoftirqd/0] (0.0 %CPU)
2GB/31GB(7%)
CPUO CPU1 CcPU2 CPU3 CPU4 CPUS CPUG CPU7 Memoryll
& Nutoware
oFHMDS 26



Convolutional Neural Networks (CNN) for Detection

Depth Image

Height Image

Intensity Imag

CNN Segmen




Camera-LiDAR Calibration and Sensor Fusion




Traffic Light Recognition using 3D Map Information

NO SIGNAL DETECTED




State Lattice for Path Planning (Trajectory Generation)

S
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Thank you
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