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o 2004 - Bl &M ETEIZE (DARPA) B9 DAVE
End-to-end learning system to avoid obstacles solely from visual input
Runs at roughly 10 frames per second on a 1.4GHz AMD Athlon processor

Took 4 days to train
Mean distance between crashes was about 20 meters in complex

environments

O

O
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https://cs.nyu.edu/~yann/research/dave/
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o Nvidia i ¥ —RXE K

o End to End Deep Learning for Self-Driving Cars (Blog, Paper)

NVIDIA. DEVELOPER

DEVELOPER NEWS % SUBSCRIBE ¥ FOLLOW US

NVIDIA Developer Blog

Al / DEEP LEARNING AUTONOMOUS MACHINES AUTONOMOUS VEHICLES DATASCIENCE FEATURES GRAPHICS/SIMULATION HPC SMART CITIES

End-to-End Deep Learmng or Self-Driving Cars

ba and Davide Del Testa | August 17, 2016

»={EaFo"yw3rr Jackel, Urs Muller, Kar

In a new automotive application, we have used convolut neural networks [CNNs) to map the raw pixels from a front-facing camera to the steering
commands for a self-driving car. This powerful end to- end apprcach means that with minimum training data from humans, the system learns to steer, with or
without lane markings, on both local roads and hlghways The system can also operate in areas with unclear visual guzdance such as parking lots or unpaved

roads. [Editor’s Note: be sure to check out the new post “E



https://devblogs.nvidia.com/deep-learning-self-driving-cars/
https://arxiv.org/pdf/1604.07316v1.pdf
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https://diyrobocars.com/
http://www.youtube.com/watch?v=EOygT9p4uvQ
http://www.youtube.com/watch?v=EOygT9p4uvQ
https://youtu.be/EOygT9p4uvQ

Moving Hackathon 2019 Final Round



http://www.youtube.com/watch?v=TG-zaXDwfRw
http://www.youtube.com/watch?v=TG-zaXDwfRw
https://youtu.be/TG-zaXDwfRw

Donkey Car autonomous RC car race 2020



http://www.youtube.com/watch?v=EwrjOHEp3pY
http://www.youtube.com/watch?v=EwrjOHEp3pY
https://youtu.be/EwrjOHEp3pY
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Donkey Car Github
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83820005
BERABBAEMN

Pull requests Issues Marketplace Explore A +-

L] autorope / donkeycar [Pusedby~ 16  @unwatch~ 150  Hrstar 1.8k YFork 938

<> Code Issues 19 Pull requests 8 Actions Projects 1 Wiki Security o Insights

Open source hardware and software platform to build a small scale self driving car. htip://www.donkeycar.com

self-driving-car raspberry-pi tensorflow keras python o2 vision

- 1,863 commits I 22 branches (M0 packages 2 34 releases 22 94 contributors s MIT

L ||
Branch: dev = New pull request Create new file Upload files Find file Clone or download ~

Latest commit bc7e7df 4 days ago

P?_ tawnkramer Merge branch 'master’ into dev

I docs Merge branch 'master’ into dev 4 days ago
I donkeycar fix roi for rnn,3d,imu models 7 days ago
I install added peter branch from https://github.com/peterpanstechland/donkeycar 5 months ago

I scripts added multi_train.py 25 days ago

‘v


https://github.com/autorope/donkeycar
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Google Chrome = @3 ) @) 323PM %

tkramer@edge: ~/projects/donkeycar
' waiting for sim to start..

waiting for sim to start..
waiting for sim to start..
got a new cli
& C 0 © localhost
connection

waiting for Donkey

Starting Don

ﬁggt:g Eg;; Control Mode [ Max Throttle Throttle Mode

Adding part B e ¢ 3 - \ Select Max Throtle v User
Adding part : 3 :
Adding part .
Adding part 4 ) : $ Angle &
Adding : \ % 3 e
1
= Adding part
(‘ You can now A
Starting vehiiy User (d) ~
8887
fps 14.449722846566848
I\‘— fps 20.162447361030765
q fps 19.973880591328783
fps 20.00553474963271
fps 19.97610375809768
fps 19.999711994503862
«fps 20.007881408134107
fps 20.004520484093387
fps 20.02982384105973
& fps 19.98515373658837
B ps 20.041245467872304 o
M < 19.909834071108367 EE S
;g: igg;gégggég;gigz% & DonkeySimLi....zip & TensorRT-...tar.gz ~ showall X
w= fps 19.993832583285272

Mode & Pilot
Click/touch to use joystic.
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Donkey Car software Software discussions and Help

megannjonnes
Hi Johnathan! Yes | can do that!

tomimudahberbaur
Hi everyone, anybody knows how to properly get pytorch to jetson xavier?

| keep on getting errors

o]
o
o
o
o

events
WETETL TS
hardware
software

simulation

Az Goose
Hey there! I've searched for the "lllegal instrucion (core dumped)" error and found your post from 12.03. I'm running into

github the same Error, yet couldn't figure out why. Your are using the Xavier too, is there a guide you can recommend for setting the
whole thing up? I'm pretty new to Linux and all this Al stuff. I'm doing my master thesis on this autonomous driving topic, and
decided to use the DonkeyCar. Thanks in advance!

@ @tomimudahl
random

resources You might try installing PyTorch 1.7.0 -cp36 instead of 1.0.6. Worked for me on my Xavier NX

This NC Nor guide warks for hoth the Nann and the Xavier NX
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o https://www.donkeycar.com/

e Github

o https://github.com/autorope/donkeycar
o XIF

o https://docs.donkeycar.com/

e £I#% Discord
o https://discord.ga/PN6kFeA



https://www.donkeycar.com/
https://github.com/autorope/donkeycar
https://docs.donkeycar.com/
https://discord.gg/PN6kFeA
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Donkey HAT
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SD & Raspberry Pi 4




Raspberry Pi 4

Your tiny, dual-display,
desktop PC replacement.




Raspberry Pi

Electronic components

SD card L S
(underneath) T m

Keyboard
& mouse




SD Card

e Raspbian OS
o C=FRELLE Donkey Car

® n}% nftnitﬂytlj SD Card IEEQ@ San)iSk
Ultra

16GB m|Cl‘O
@ Al -I
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R1E) Raspberry Pi

e Donkey Cart Starter Kit B—1%
USB A/C #R

o F—ImiEAPC HINEEIR

e 5 —Imif A Raspberry Pi

o MEBBEZAIE ARG Ak PO,
RK 2 LR

o MRBEARE  AIEEHK -
Rasberry pi o] gEXI & EA &M
A1Z reboot




E4PA Raspberry Pi

o [R USB 4N, SV I AR INEE
FoiE Lk Pi BOHE, SRIBOBE
B A B, & 1A

o AEHAIBIFILEIEE, 7 T]
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https://diyrobocars.com/
http://www.youtube.com/watch?v=EOygT9p4uvQ
http://www.youtube.com/watch?v=EOygT9p4uvQ

Moving Hackathon 2019 Final Round

https://youtu.be/TG-zaXDwfRw



https://youtu.be/TG-zaXDwfRw
http://www.youtube.com/watch?v=TG-zaXDwfRw
http://www.youtube.com/watch?v=TG-zaXDwfRw

Donkey Car autonomous RC car race 2020



http://www.youtube.com/watch?v=EwrjOHEp3pY
http://www.youtube.com/watch?v=EwrjOHEp3pY
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Donkey Car Github

o FRIEH
73> =
o fOi82000=
/iE__ L [1 autorope / donkeycar
o ZBEMHABAEM —
<> Code Issues 19 Pull requests 8 Actions Projects 1 Wiki Security o Insights

Open source hardware and software platform to build a small scale self driving car. htip://www.donkeycar.com

o Pull requests Issues Marketplace Explore A+ g~

[Dusedby> 16  @uUnwateh~ | 150 | Kstar 18k | YFork 938

self-driving-car raspberry-pi tensorflow keras python o2 vision

01,863 commits |7 22 branches (10 packages © 34 releases 48 94 contributors daMIT

B
L/} |
Create new file = Upload files | Find file Clone or download +

Latest commit bc787df 4 days ago

Branch: dev v New pull request

??_ tawnkramer Merge branch ‘'master’ into dev

M docs Merge branch ‘master’ info dev 4 days ago
I donkeycar fix roi for mn,3d,imu models 7 days ago
I install added peter branch from https://github.com/peterpanstechland/donkeycar 5 months ago
I scripts added multi_train.py 25 days ago


https://github.com/autorope/donkeycar
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#£ Mobile App

#  Download on the

& App Store



e ttiDonkeycarBYIP it it

YR IR1E A Donkey HAT, S #a7R:

1. Hostname - F 127
2. IP-IP i1t
3. SSID: IRTEERER Wifi A48
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o FREBEHEES Donkey Car [B] — AR No Favouite Car
,ﬂ“n
o WFERABRMAML ZRRABIFEHELME
R
o #£1ZE Skip Network Setup
e Mobile App EEFHERETEAHLS LAY [ =R -
Donkey Car
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£ donkey-10d94a
Wifi: TSEZ2019 Battery Level: 57

Connect IP; 192.168.3.86

Online

LG

Drive Setting Autopilot

c[mf=)
RlILY

8=/

Password Calibrate  Advanced

vle

Power Off Help
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4 donkey-10d94a
Wifi: TSE22019 Battery Level: 57

Connect IP: 192.168.3.86

Online

o EIE Drive ETE E“ fn‘ M,
o 3 Virtual Controller {£/H Mobile App =l & ML ¢ ) Controller?

Drive Setting Autopilot ) .
$ﬁﬁ Are you going to use virtual
N\ 7 N/ \ joystick or remote controller?
ci|m|= -
L 4 Virtual Joystick
S S J ] ]
Train Data WiFi Physical Joystick
e N [ ™ Close
LJ
e VAN /

Password Calibrate  Advanced

s N [ ™

00

N SN vy
Power Off Help
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E B/ E (Drive UI)

o MEF N5 M R HIAR 1R 12 ES
o I EEE
o 1 EHIAME
o F—E ISP IRITEH
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Driving Summary

% "%Q %’Eu\ ?“:nl: Infomation

Name tub_2_20-06-14
=
Number of images 690 <— LIQEKJFEH E@%&E
Size 243 MB
Histogram
milliseconds. userfangle
&00
400
00
000 40000 000 60000 ¢—0.5D =025 O.IW' 0.2% 050
userthrottle
600
A
200
=050 -0.25 000 02% 050
Location
HiEm St
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Connect IP: 192.168.3.86

-

o DFEEE m X0
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[ El:ﬁ Data El:ﬁ ﬁﬂ Drive Setting  Autopilot

.
Password Calibrate Advanced

4 N ~

@

L A A
Power Off Help
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tub_19_20-11-10
411 lmages (160 x 120)

Rk Bk Bk kg

tub_18_20-11-10
374 |mages (160 X:120)

Wk ok D

tub_17_20-11-10
239 |mages (160 x 120)

'\4 ¢ &Y ?" \Ar \Ar \Ar

[

..

tub_16_20-11-10
325 |mages (160 x 120)

'\J 7.8 % 7 '\Ar \Ar '\Ar
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6:14 9
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Preview
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Histogram
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o MFFEM
o 1% Train %8l

220

Drive Setting Autopilot

Q
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Power Off Help
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o HBERBTEINBMAT AR wowe
o (REAZE (tub) B - EAMHE  wowur
122248 R B B (R (NIR/75 )

o FWil#e/PEREM 2000 5R1E - -'
nR/DEL 2000 sRAE - Bl REL

< Summary

4.1899999999999995 MB
890 images
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o App MR _LERIFE A server
E1TEAR
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o FEMINE - (REERRILINREE

O O O O

Scheduled — HF2 X Training
Training - IEE AR

Completed - FI#R5E K
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Job 1

Job 1

Job 1
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AN RN
Model Accuracy

o HJlMEINE  RERIBEEE I

validate

o F 4 o 8 10 n
epoch
Information
Status COMPLETED
Tubs 2
Created at 14-06-2020, 19:25:48

Start Autopilot
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o X-8fi (Epoch): EEEFHEEI

Model Accuracy AV RE

e Y-#fi (Loss): 1EX(E (HEHLYES)
moce = — o EEBAR: FIlARE (training set)
o B4R BEr5EE (validation set)

0.7

0.6

0.5 4

0.4

0.3

0.2 1

0.1




Alll R 1R 2

o EIEE

& (Job 1) &1t EEE &

Model Accuracy

model loss
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e Job 2 #] Job 1 BftEDHI?
o ST AEEEIBINIEE?

Model Accuracy

model loss
— trai
0.30 —— validate
0.25 4
0.20 1
&
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0.15 A
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epoch
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Model Accuracy

model loss

e 1% Start Autopilot FE%A#E A B o
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g 020
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018

016

epoch
Information
Status COMPLETED
Tubs 2>
LiTaleol al TREUOR LV TS 2050

Start Autopilot
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A1 App ¥ A Z] Donkey Car?

e T&{X Donkey Car AP| IE&
o FF#S] PC #1E http://<donkeycar-ip>:8000/vehicle/status

o ERMEEENEEEE

< c A Notsecure | 192.168.0.222:8000/vehicle/status

o REST framework

« Login

* Api Root

+ Status

OPTIONS

Status

GET /vehicle/status

HTTP 200 0K
Allow: GET, OPTIONS
Content-Type: application/json
Vary: Accept

{
"hostname donkey-c966ba”,

*carapp_path”: "/home/pi/mycar”,
"wlan_ip_address” 192.168.0.222",
“wlan mac_address
*is wlan_connected":
"is hotspot on": false,
*hotspot_ip_address®: null,
"isFirstTime": false,
“current_ssid": "Proactive JBB Guest®,
" e

“web \:Dnlroller.pm"t“: 8887,
“donkeycar_version": "4.3.8"
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e T Raspberry Pi 4L ED
o MEEFHIILBRFAIETE (MPHXAER) FRIEEZEZEDonkey Car
o METEFHIRE Donkey Car & _F[E— Wifi 484
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o BREMBEME=MMSS
o TEE35S THROTTLE FORWARD PWM {&

e myconfig.py 2B EZHEM o DIFRRHNZE
o Al_THROTTLE_MULT



