Jetson Technical notes ver0.3

Index

OSoftware setup

Odetson Ok 1k

OA —H—xv & (F# LAN) #h o
OVE—rTRAZ by

Opycuda /X7 —T DA A h—)b

Oonnx



OSoftware setup
JetRacer wiki. This page has not been updated. The link at the bottom of the page is an older

version of the SD Card image and should not be used.

https://www.waveshare.com/wiki/JetRacer_AI_Kit

= O X
@ JetRacer Al Kit - Waveshare Wiki X 5P (+]
< C O @& waveshare.com/wiki/JetRacer Al Kit B & 9 :
Py Node-RED : 192.16... ZOMOTYIV-7 U—F425 Ak

Fid

JetRacer Al Kit

Introduction

JetRacer Al Kit

Mai - . .
2l page This is an Al Racing Robot kit based on
¥ mini PC Jetson Nano Developer Kit. Supports
SRR deep learning, auto line following,
BeagleBone -
- autonomous driving and so on.
Cubie Series
Misc .
User Guides
¥ MCU Tools
» FPGA Tools 1. Hardware setup
» Arduino Compatible « JetRacer Assembly Manual
¥ Modules 2. Software setup
. . Al Racing Robot Kit b Jet N Devel Kit
» Support Step 1. Write JetRacer image to SD e
card Primary Attribute
Category:
« You need to prepare an SD card Brand: Waveshare NVIDIA

which should be at least 64G

» Download JetRacer image which is

Onboard Interfaces

12C Sl
provided by NVIDIA and unzip it.
Click here to download it & Related Products
» Connect the SD card to PC via card e Jetson Nano Module
reader

» Jetson Nano Developer Kit -




Odetracer github

https://github.com/NVIDIA-AI-IOT/jetracer

- O X
OG\tHub-NVID\A-AI-\OT/jetrace X + (-]

€ 5 C O @ githubcom/NVIDIA-AI-IOT/jetracer B x @ :
i 77y @ Node-RED:192.16.. EDMOT 92 U-F1u4 YRk

(= NVIDIA-AI-IOT / jetracer L Notifications i Star 712 % Fork 221

<> Code ) lssues 74 1 Pull requests 2 (®) Actions [ Projects [T wiki

¥ master ~ Go to file About

An autonomous Al

? tokk-nv Merge pull request #102 from tokk-nv/j... - on8Jun 229 racecar using NVIDIA
Jetson Nano
assets updated camera mount for printabil... 2 years ago
00 Readme
docs Update software_setup.md 3 months ago
55 MIT License
jetracer racecar clip fix 2 years ago
notebooks fixed typo in interactive_regression 2 years ago
Releases 1
.DS_Store updated camera mount for printabil... 2 years ago ~ N
© Initial Release ( Latest )
LICENSE.md Create LICENSE.md 2 years ago on 23 Mar
= O X
€) GitHub - NVIDIA-A-IOT/jetracer X =+ (+]
¢ 3> C O @& github.com/NVIDIA-A-IOT/jetracer ® x O :
i 77y @ Node-RED: 192.16. z0ie0Tyrv-7 | B U-F1v5 UAk
:= README.md
Setup
To get started with JetRacer, follow these steps
1. Order parts from the bill of materials
o Latrax version
o Tamiya version
2. Follow the hardware setup
o Latrax version
o Tamiya version
3. Follow the software setup
4. Run through the examples
See also
* JetBot - An educational Al robot based on NVIDIA Jetson <

Click ‘3.Follow the software setup’.


https://github.com/NVIDIA-AI-IOT/jetracer

ODownload page
Download ’JetPack Version 4.5.1’. zip file size 7,977,682KB

https://github.com/NVIDIA-AI-IOT/jetracer/blob/master/docs/software setup.md

O X
O Jetracer/software_setup.md atm. X + °

<« C (O & github.com/NVIDIA-AI-IOT/jetracer/blob/master/docs/software_setup.md B N g H
Hid! Node-RED : 192.16.. EOROTVIR-Y U=F4u5 Uk

~
I= 114 lines (75 sloc) 4.29 KB Raw Blame GJ # O

Latest Release (** but not yet fully verified **)

Please note, the password for the pre-built SD card is jetson

Board JetPack
Platform . . Download MD5 Checksum
revision Version
Jetson Ao2 and Jetcar'dfnano—
451 . . 3195c91e6069c0418ec3c9736d130d01
Nano (4GB) Bl 4gb-jp451.zip

Old Release

Please note that this image is only for the older A82 revision of Jetson Nano board, which has only
one camera (CSI) connector onboard.

Board JetPack
Platform . i Download MD5 Checksum
revision Version
Jetson X .
AB2 4.2 jetcard vOpOpO.zip  f7b635a651e4a2228e3812360cce74e3
Nano (4GB)

After download image, Connect the SD card to PC via card reader.

User Etcher software to write image (unzip above) to SD card.Click here to download Etcher

software.

The SD card size can be use 32GB, but 64GB is preferable.


https://github.com/NVIDIA-AI-IOT/jetracer/blob/master/docs/software_setup.md
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THEADESE: AWF-Fyk
? Remote NDIS Compatible Device = M Wi-Fi (GW-AP12)

NEREIROEEEERLET(0): TOEADERE: FYbI-T TOEAEL
v BB Microsoft xyrI-7EBI54 T+ B &A=k 2
¥ BB Microsoft Ry RI-TE TIPS ILETULF-25
QoS J{Tyh AT ¥2-35
a A29-3yb TJORIN I-332 4 (TCP/IPv4)
A Microsoft Network Adapter Multiplexor Protoco
W 4 Microsoft LLDP 7Okl F34 /(- ERabyrTyILET. 530E -F-ZEEAT 2R R Y
a AV5=-39k ORI (-3 6 (TCP/IPvE)
A Y A=JN)... DY) : £ MY -TAU T LT REREAELET.

bk
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OTensorFlow
The Tensorflow package is already installed on JetCard 4.5.1. The version is 1.15.5. It seems to be
a version that also includes GPU operations, but running a conventional program as it is does not

improve the speed so much. You can check the version with the following command.

python3 -c 'import tensorflow as tf; print(tf.__version_ )’

Tl 192.168.137.69 - jetson@nano-4gb-jp451: ~ VT — O X
B ™ 4

FO-IHQ)  HVEIW)  ALT(H)

I94 IAE Ee Et, Yl m

d content that are

command.

t TF_ENABLE_DEPREC

vilarnir

Fig.



Opycuda Xy —T DA A F—)b

JetCard4.5.1 TIIkkx 2y r—UNHEINTWET A, pycuda [ZTA-> TV K 9 TH,
pycuda DA > A h—/LZHOWNTiE web ETWAWATERNRH D L 95 TIT A, jetcard DLHAITINA A7
HODBBEZITN > THWDHDTLTFD 217TOK L EWET,

WP T—E, NI —& 2o TENLR (A IVEITH) T5895 T, £2D7DIT install D72
F cuda DANARMED LD TT, 10 5< 600D £97,

export PATH=$PATH:/usr/local/cuda/bin
pip3 install pycuda

OFEfTIREEE=F Y — L
CPU X° GPU O TIREA X RT DY — LB H Y £7°,
A A K=

sudo -H pip install jetson-stats

jtop Nano (Developer Kit Version) - JC: Inactive - MAXN

NVIDIA Jetson Nano (Developer Kit Version) - Jetpack 4.5.1 [L4T 32.5.1]
[ 1.5GHz
[ 1.5GHz
[ 1.5GHz
[ 1l

5GHz

]
]
]
1

1 76 MHz

1
[info] [Sensor] — [Temp] [Power/mW] — [Cur] [Avr]
UpT: @ days 1:9:42 AD 5V CPU 1141 1447

[ ] Ta= ©%| CPU 5V GPU 40 108
Jetson Clocks: inactive GPU ALL 2817 3286
NV Power[8]: MAX PLL
[HH engines] thermal

: [OFF] NVDEC: [OFF]
NVIPG: [OFF]

Ilf"i.LL 2GPU 3CPU 4MEM 5CTRL 6INFO Quit Raffaello Bonghi

jtop
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Onetron~F7 )V 7 7 A VDKL % /.5 —/ F1T onnx H

= O X

@ model.onnx X + (+]
& C 0 @ netronapp W ow O
# 77y B Node-RED: 192.76.. Z00TyIR- U-745 YRk
MODEL PROPERTIES X

Nonex3x224x224

format  ONNXv3
BatchNormalization
domain  onnxml
imports  ai.onnx v7

ai.onnx.ml v1

CustomVision.Me... 1.0

CustomVision.Pre...  CropCenter
CustomVision.Pos...  classification_multilabel
INPUTS

data  name: data
type: float32[None, 3,224,224]

W (58x24x1x1) denotation: Image(Bgr8,SRGB,NominalRange_0_255)
B (38) Image(s) in BGR format. It is a [N, C, H, W]-tensor. The
1st/2nd/3rd slices along the C-axis are blue, green, and red

channels, respectively.

OUTPUTS

classlabel  name: classLabel

T tune: stringlNone 11

netron https://netron.app/



Oonnx

ONNX 1L, #FEHET NV E2RTT-OIEEINT-A—T 2 75—~ FTT,

(-]

€ ONNX|Home

« > C 0 & onnxai g —EiELEE

i 77y & Node-RED:192.16.. 20M0Tyov-2 | B U-T1ud VAR
. . —

NEWS: ONNX v1.10.0 Released Read more >
The open standard for machine learnmgimteroperability

& ONNX

ONNX is an open format built to represent machine learning models. ONNX
defines a common set of operators - the building blocks of machine learning and
deep learning models - and a common file format to enable Al developers to use
models with a variety of frameworks, tools, runtimes, and compilers.

LEARN MORE >

KEY BENEFITS

;I\?(;I Interoperability
Q, Develop in your preferred framework without worrying about downstream
inferencing implications. ONNX enables you to use your preferred framewor

with your chosen inference engine.
onnx webpage

https://onnx.ai/

Jetson ® GPU ZFIHT 5 72DIT, jetson HOEITERENH Y £,

3 Announcing ONNX Runtime Ave X 4=

@ developer.nvidia.com/blog/announcing-onnx-runtime-for-jetson/?fbclid... B ¥ &

c nvidia.com/ :
= NVIDIA. DEVELOPER

ONNX
¥ RUNTIME

<A NVIDIA

3.2k

B Jetson f onnx runtime

https://developer.nvidia.com/blog/announcing-onnx-runtime-for-jetson/
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Input
Image
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%Q.:V\ Py
OWnxruntime
;w?mr‘l. Onny r\av\{"he

Pre .. (‘\mage\

SRS = Onng rwt'\ue.( "Mnoclg\

"
- Onnx

deted= <055 .P\M( Obt, image )

Post ([ de tect) Postproces

Yo \ouq‘ ?\(

Output Image

==

X Yo rarsroray 7K

Image Viewer

@
=
B

j7oro0
Chromium
web | ® Recent = E =
Browser i — 4 W:J
@ Home o
__pycache_ coco. kite.jpg kite-with- main.py  postproces
Desktop names objects.jpg s_yolov4.py

-

jetson@nano-4gb-jp451 y » kite-with-objects.jpg
jetson@nano-4gb-jp451:~/ es oroo 3 S
Preprocessed image shape: (1, 416, 416, a a kite-with-objects.jpg
2021-08-27 17:12:39.216233190 [W:onnxruntime:D

:1498 GetCapability] CUDA kernel not supported

er for Op type: Conv node name: StatefulPartit

2021-08-27 17:12:39.217031843 [W:onnxruntime:D

:1498 GetCapability] CUDA kernel not supported

er for Op type: Co node name: StatefulPartit

2021-08-27 17:12:39.217979352 [W:onnxruntime:D

:1498 GetCapability] CUDA kernel not supported

er for Op type: Conv node name: StatefulPartit

2021-08-27 17:12:39.220243176 [W:onnxruntime:D

11498 GetCapability] CUDA kernel not supported

er for Op type: Conv node name: StatefulPartit

2021-08-27 17:12:39.222506896 [W:onnxruntime:D

:1498 GetCapability] CUDA kernel not supported

er for Op type: Conv node name: StatefulPartit

2021-08-27 17:12:39.225040463 [W:onnxruntime:D

:1498 GetCapability] CUDA kernel not supported

er for Op type: Conv node name: StatefulPartit

2021-08-27 17:12:39.225610937 [W:onnxruntime:D

:1498 GetCapability] CUDA kernel not supported

er for Op type: Conv node name: StatefulPartit

Output shape: (1, 52, 52 85)

jetson@nano-4gb-jp4s51
rerminat

yolov4.
onnx

yolov4_
anchors.txt
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onnx runtime 5 ET NI 7 A N EHHFANLT, TET VT 7 A NVOEEEZFRL THET,

TXTI resnetb0 & FiA A A TWVET,
ETNT 7 ANDANTE, HIIEOEER G0 T,

Chromium Web Browser

MAXN Ty B)

resnet50_8.onnx - Chromium

@ resnet50_8.onnx

< Cc

& netron.app

onnxruntime.InferenceSession('resnet50_8.onnx')
session.get_1inputs(
session.get_inputs(
session.get_outputs
session.get_outputs

[@6].name )

[0].shape )
)[0].name )
)[©].shape )

)
)
(
(

Tab width: 8 ~ Ln6, Col1

ze S -
-113af6b832b4_0'.
ik

It is not used by any node and should be removed from th
gpu_0/data_0

gpu_0/softmax_1

jetson@nano-4gb-jp451:-~ $ python3 ore2.py

2021-08-28 23:41:46.905598043 [W:onnxruntime:, graph.cc:2709 CleanUnusedIn
zers] Removing initializer 'gpu_0/imagenetik_blobs_queue_f22e83c9-22cd-4a8
-113af6b832b4_0'. It is not used by any node and should be removed from th
1

gpu_0/data_o

[1, 3, 224, 224]

gpu_0/softmax_1

jetson@nano-4gb $ python3 ore2.py

2021-08-28 23:4 runtime:, graph.cc:2709 CleanUnusedIn
zers] Removing initializer 'gpu_0/imagenetik_blobs_queue_f22e83c9-22cd-4a8
-113af6b832b4_0'. It is not used by any node and should be removed from th

g

gpu_0/data_o

[1, 3, 224, 224]
gpu_0/softmax_1

[1, 1000]
jetson@nano-4gb-jp451

ETFTIVT 7 A IV FiIIATe

gpu_0/data_0
1x3x224x224

Conv

W (64x3x7x7)

BatchNormalization

scale (64)
B (64)
mean (64)
var (64)

MaxPool

Conv

W (64x64x1x1)

BatchNormalization

scale (64)
B (64)
mean (64)




