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I've always been asked, ,What is my favorite car?” and
I've always said ,The next one”.

Carroll Shelby
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Connected Car or Autonomous Car

Connected vehicles can exchange information wirelessly with other vehicles and infrastructure,
but also with the vehicle manufacture or third-party service providers.

Automated vehicles, on the other hand, are vehicles in which at least some aspects of safety-
critical control functions occur without direct driver input.
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The Race is On to Capture In-Vehicle Commerce

By 2020, there will be 250 Million connected vehicles on the road globally

Gartner & Connected Vehicle Trade Association

82% of new cars will be connected to Internet in 2021
Business Insider
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Car Data Facts

« What are the risks of allowing direct access to car data?

* How do vehicle makers and third party providers protect my personal
data and privacy?

« Why share car data?

« What is the safest and most secure way to share car data?

« Will vehicle data be available to all service providers and under the
same conditions?

« What kind of data can my car share?
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Car Data

» Diverse data types

» Speed, Engine RPM, Throttle, Load, Pressure, Gear, Braking, Torque, Steer,
Wheels rotations and many more (eg. ODB-Il describes ~150 parameters)

 Location data
* Video streams

* Infotainment systems

& 25 GB
« ECU, CAN Bus, OBD-II
« Cameras

 On board custom devices per hour per car

« Manufacturers specific protocols
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Bloodhund - Powering the 1000 MPH car with data

MOVIE

https://www.youtube.com/watch?v=P-FfbCGWn7Y
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Let's connect it .......
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Oracle Cloud Infrastructure

Compute with GPU

Python +
OpenCV + <
YOLOv3

Connected Car project

FFserver

Camera video feed (rtsp) Z4 FFmpeg Video Feed: | | Stream:

> feedi cameral.h264
[ I

~ | Video Feed: 9 Stream:
~ | feed2 camerayolo1.h264

OBD2 telemetry data

GPS data

GSM network

O Online dashboards Reporting
~
g Oracle Stream Oracle Data
o%fo Analytics Visualization

Autonomous
Data
Warehouse

loT + Fleet
Management
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Vehicle control center

Connected Car - hardware & software in vehicle -

ORACLE Connected Car

Ride ID: tomek-20190925123501966395

Kafka: Connected

OBD: Connected

RFCOMM: Connected device 34:81:F4:CE:74.8A
GPS: 52.134707 , 21.017907

Camera: Disconnected

SPEED RPM Events
71 kmm 1604.5 614
WIFI
COMMANDS
Vehicle CAN data bus Car Driver
—_— tomek

™

STOP LOGGING DATA

GPS OFF

Raspberry Pl with
GSM/GPS module

ODB2 dongle
Bluetooth USB
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START CAMERA

START RFCOMM
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Live data in Oracle Stream Analytics

« Real Time Dashboards i R
 Visalizations R
« Event detection < A

« Patterns — good/bad driver & | X7
« KPI calculations T T 2—@

e e fol & )
Acceleration &

@ Up Trend
Visual

Paramet ters

.
.
.
"
* Partition Critenia get partition criteria
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A ¥ | & | seconds
.
A
“a,

izations

Duration 3

™ Tracking Value  speed

Acceleration - Live Output . =

startValue  endValue  start make  start model  start driver  start timestamp_1  start speed  start rpm  start throttle pos  start maf  start_run _t

Listening for events... < Q o0
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Ride Analysis Real Time x
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BoRActE B PROXIMA B CONNECTED CAR

Historical data anaysis in Oracle ey o
Data Visualization -

KAFKA_TIMESTAMP DRIVER RIDEID (2) n < E

th &=

jii Trelis Columns
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IS Trelis Rows GPS_LATITUDE, GPS_LONGITUDE, SPEED SPEED by KAFKA_TIMESTAMP
® GPS_LATITU

[ Categary (Geography)

B HD RO

GPS_LATITU

« Spatial Visalizations
« Offline Dashboards

A GPS_LONGI

* Drivers Statistics i)
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Data integration and loading

Loading statistics Incremental ADW Loading

<« c © tt scsylwek-oraseemeaceeaciworkshop.analyti o i@ =
EJoracte B3 proXiMA £ CONNECTED CAR | Y Filter @® Jein ——{ < Branch s Save Data

= ORACLE Analytics > @

T E e 8 o Oracle Big Data SQL
< = ) CARDATA.. —{ & Aggregate
© Click here to add a filter T
| Add Data - CAR_DATA_REALTIME

CREA.. | CountRows by KAFKA_TIMESTAMP (Day), DRIVER APACHE

812019 ank | Data Set  CAR_DATA_REALTIME Select. Golumns | Al (22) | Selections (22) Q

e e | Description  Extemal Data Set v Name

08102019 |

0112019 . When Run Prompt to select Data Set v OFFSET ®

08212019

- 20K
oanaEng | 5 v ABSOLUTE_LOAD
0/14/2019
— 185K

(o ¥ ACCELERATOR_POS_D

8162018 10K

Oe2er2019 . ¥ ACCELERATOR_POS_E

oa/z7r2019 i I

08282019 . ._I 15 u B - ¥ AMBIANT_AIR_TEMP

oa2ar2010 1 10 12 14 1 7 2 2 4 s aom 5 2

083072010 fug 201 . sep 9 OFFSET 99 ABSOLUTE_LOAD 95 ACCELERATCR_POS_D 95 ACCELERATOR_POS_E 99 AMBIANT_AIR_TEMP 99 BAROMETI ! ' » ' ' ,
ey | 19775 0 15 14 18 ®
. N DRVER M Hamitton-simulation M piast M syiwek M sylwek-simulation Ml tomek M tomek-simulation M tamek-simulation-simulation |

| 19776 0 15 14 18
Canvas1 - | 19777 0 15 14 18
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Video streaming and object recognition using deep learning

S THIE e TEAT [t e = Fve vidkes

ffmpeg tools + h264 video codecs + Python + OpenCV + YOLOv3 detector

Still struggling with:

- Overall stability of video streams over LTE network
- Low FPS due network bandwidth

14 Confidential — © 2019 Oracle Internal/Restricted /Highly Restricted




Demo time ....
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Modern Cloud Day 2019 - Oracle Racing Challenge Demo

Forza Motorsport

- Live data feed - 60
events/sec

- Broad telemetry data

Gamification:
- Top driver on the event
- Personal dashboard

Paddock situation room:

- Live data
- Post race analysis
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Oracle Cloud Infrastructure

kubernetes
Racing Challenge

o _ _ _ Dashboard
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| Compute with GPU
- : Python +
Connected Car project | Qpency + [<
! YOLOV3
j FFserver
Camera video feed (rtsp) Z4 FFmpeg < i Video Feed: Stream:
g i > feedi ] cameral.h264
OBD2 telemetry data Fl —— .
: o ~, Video Feed: LS Stream:
/ (= ! ~ | feed2 camerayolo1.h264
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Forza Motorsport data feed

Car Data:

« 60 messages per second
* No of attributes/sensors is huge
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JSON Raw Data Headers

Save Copy
suspensionlravelMeterstrontlett:

suspensionTravelMetersFrontRight:

suspensionTravelMetersRearleft:
suspensionTravelMetersRearRight:
carOrdinal:
car(lass:
carPerformanceIndex:
drivetrainType:
numCylinders:
positionX:
positionY:
positioni:

speed:

power:

torgque:
tireTempFrontleft:
tireTempFrontRight:
tireTempRearleft:
tireTempRearRight:
boost:

fuel:
distanceTraveled:
bestlap:

lastlap:

currentlap:
currentRaceTime:
laplumber:
racePosition:

accel:

brake:

clutch:

handBrake:

gear:

steer:
normalizedDrivingline:

normalizedAIBrakeDifference:

-4, 0Y4bYYY5 2904aYbYE s
-9.006441830651330948

8.0055103600025177
B.80566621869802475
3872

5

772

1

6
65.73220825195312
836.0448608398438
-836.4375
20.48522186279297
-129943.53125
-155.72686767578125
1708.275146484375
178.89283447265625
220.33682258976562
2208.33682258976562
8

1

12242.2412189375
132.27801953125
711.7963256835938
2508.1649627685547
1114.835888671875
2

1

255
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Moder Cloud Day Racing Chalie

<« c o

ACCELERATE

GEAR
N
"

Position

Track

Current lap
Best Lap

Last Lap

IS Tretls R

x

G materialze display icon n car: X

D localhost

Cloud C

BRAKE
SPEED (Km/h)

N

RRENTLAP. LAPNUMBER

19

Icons - Materiaize x

Al Workspaces | Slack

X | 4% Redirecting...|Sales-EMEA-

)19 Racing Challenge

Seat 2

ACCELERATE

GEAR

5

Position
Lap
Driver
Car

Track

Current lap
Best Lap

Last Lap

o
o, €
3
(& “ 9 €
POSITIONZ, POSITIONX by OFFSET, LAPNUMBER

BRAKE

SPEED (Km/h)
bl

5

2

default

Porsche 911 GT3 RS
Sonoma Raceway

nn.
00:01.72
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Seat 3
ACCELERATE

GEAR
N
"

Position

Lap

Car

Track

Current lap
Best Lap

Last Lap

o
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Seat 2
Finished lap 1with time 0
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Modern Cloud Day Racing Challe

> co i
B3 oracte B PrROXIMA [ CONNECTED CAR

132.145.246.155,

= Oracle Modern Cloud Day 2019 Racing Challeng

Ride Lap Analysis

tomekz-20191018232918 Speed Brake
Track: Dubai Circuit

Car: Mercedes-AMG C 63 S CoupA®

~ Lap1

¥ lap2

} i I}

[2 suild : Connected Car

oraclecloud.com,

<« ¢ @ @@

B oracie B eroxima B3 conNeCTED CaR

= ORACLE Developer Cloud Service

Connected Car ~ | Builds

Project

st Build Queue Job Statistics

Mo build in progress
Merge Requests

Successful

View Recent Build History

Jobs Pipelines

Builds

[N Successfullobs  Failed Jobs  Test Failed Jobs

Status Weather  Jab Last Successful Last Unsuccessful Duration Actions
e (V] Build docker image for Dashboard app ~ #35 Fridayat 1:00 AM +0200  #9 October 10,2019 843 PM +0200 215 D EX
(V] Build docker image for Kafka2ADW app ~ #3 Friday at 1031 PM +0200  #1 Tuesday at 10:34 PM +0200 165 DB EX

Environments -
(V] Kubernetes deploy #31 Friday at 1034 PM +0200  #27 Wednesday at 8:57 PM +0200 525 D EX
test N/A N/A 0ms CE- 20 |

Boards




No matter how good a driver you are, you have to
have the right car and the right team behind you in

order to succeed.
Nico Rosberg
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