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THE JETSON FAMILY

for Al at the Edge and Autonomous System designs

JETSON NANO JETSON TX2 NX
0.5 TFLOPS (FP16)  1.33 TFLOPS (FP16)

JETSON TX2 series JETSON Xavier NX

1.3 TFLOPS (FP16) 6 TFLOPS (FP16)
21 TOPS (INT8)

7.5 - 15W* 10 - 15W

5-10W 7.5 =I5V
45mm x 70mm 45mm x 70mm 50mm x 87mm 45mm x 70mm
Entry Mainstream

JETSON AGX XAVIER series

11 TFLOPS (FP16)
32 TOPS (INT8)

e Lt el
10 - 30W
100mm x 87mm

Autonomous machines ——

Full specs at developer.nvidia.com/jetson



OPEN FRAMEWORK SUPPORT
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Caffe & Caffe?

Keras




JETSON NANO DEVKIT SPECS

CPU 64-bit Quad-core ARM A57 @ 1.43GHz
GPU 128-core NVIDIA Maxwell @ 921MHz
Memory 4GB 64-bit LPDDR4 @ 1600MHz | 25.6GB/s
Video Encoder 4Kp30 | (4x) 1080p30 | (2x) 1080p60
Video Decoder 4Kp60 | (2x) 4Kp30 | (8x) 1080p30 | (4x) 1080p60
UsB (4x) USB 3.0 A (Host) | USB 2.0 Micro B (Device)
Camera MIPI CSI-2 x2 (15-position Flex Connector)
Display HDMI | DisplayPort
Networking Gigabit Ethernet (RJ45, PoE)
Wireless M.2 Key-E with PCle x1
@z ,\m,\, a Gewayy~ Storage MicroSD card (16GB UHS-1 recommended minimum)
pistributors TTVIDIA. ‘ Other 1/0 (3x) 12C | (2x) SPI | UART [ 125 | GPIO

Include:
\( )/ ﬁ { Power 5V DC (pUSB, Barrel Jack, PoE) - 5W | 10W

seeeq SParkfun. Silicon

LECTRONICS Size 80x100mm



JetBot

~$250 DIY Autonomous Deep Learning Robotics Kit
Programmable through Jupyter notebooks

Workflow for creating dataset for and training

—

image classification, image regression deep

g

learning network
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ROS support and Gazebo simulator available . %

jetbot.org



JetBot Examples



http://youtu.be/6cLk9TSgFSw

JetBot Examples

Road Following

http://youtu.be/N7FvjKVIRt®O



http://youtu.be/N7FvjKVlRt0

JetBot Examples

Object Following

http://youtu.be/MBUEbU9Q6WE



http://youtu.be/MBUEbU9Q6wg

First JetBot in the Wild

http://youtu.be/UWxozSueHAk



http://youtu.be/UWxozSueHAk

Community Adopts JetBot

JetSpider, JetRoomba, Jet... Younameit!

Deep learning
quadruped robot
Using Jetbot image
for your own robot

Create datasets

http://youtu.be/oklKjCzyoro http://youtu.be/uKebuv8r398 http://youtu.be/FHrrIlWashg

10 < NVIDIA.


http://youtu.be/oklKjCzyoro
http://youtu.be/oklKjCzyoro
http://www.youtube.com/watch?v=uKebuv8r398
http://youtu.be/oklKjCzyoro
http://www.youtube.com/watch?v=FHrrIlWasWg

Community Adopts JetBot

JetSpider, JetRoomba, Jet... Younameit!

http://youtu.be/0e36NKmYy20 http://youtu.be/YwxSwXEjd4c http://youtu.be/A9QVAUCBZXO



http://youtu.be/Qe36NKmYy2Q
http://youtu.be/YwxSwXEjd4c
http://youtu.be/A9QvAUc0ZXQ

Go beyond JetBot

NVIDIA DEVELOPER HOME BLOG FORUMS DOCS DOWNLOADS TRAINING Q

Home > Autonomous Machines > Community > Jetson Community Projects

Jetson Community Projects

Explore and learn from Jetson projects created by us and our community. These have been created for Jetson develog —@ Scroll down to
see projects with code, videos and more.

JetsonTV
nvu:A H\‘Hﬁfatson Developer Community Al Prow ol el
*‘w m?— S -3 ’ "
B! har& o This is a collection of cool projects,

--.-- 1.. N — '& . -
100 . _ b applications, and demos that use NVIDIA

' A v Jetson platform. For more inspiration, code
and instructions, scroll below.

Jetson Developer COmmunlty
Al Projects

https://developer.nvidia.com/embedded/community/jetson-projects 2 <Gnvioia



https://developer.nvidia.com/embedded/community/jetson-projects

JetRacer

Optimize and Go Faster.

dataset | A v state step live
categery | apex s T
it | 166
epochs | 0

loss | 0.005705460955549213
train evaluate
maodel path | road_following_mode! pth

lo&d model save model
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Dataset Training Neural Network Optimization

GitHub: https://github.com/NVIDIA-AI-IOT/jetracer/ 13 SAnVIDIA



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

Real-time Human Pose
22FPS on Jetson Nano
' /7

https://github.com/NVIDIA-AI-IOT/trt pose



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

Third Party Kits

SparkFun Waveshare Seeedstudio FaBo Yahboom
JetBot Al Kit JetBot Al Kit JetBot Smart Car JetBot kit JetBot Al Car



Waveshare JetBot Assembly Guide

Make it. Build it.

Assemble manual
Paper manual included in the box

https://www.waveshare.com/wiki
/JetBot AI Kit Assemble Manual

Software Setup
https://www.waveshare.com/wiki
/JetBot AI Kit
http://jetbot.org/v0.4.3/softw
are setup/sd card.html

Assemble it. DIY!

WAVESHARE

share awesome hardware

JETBOT Al KIT

NVIDIA recommends product

|
Liloun

JetBot expansion
boardx 1 JetBot Casex 1

GamePadx 1 Screw packx 1

Package Content 1 Package Co 1. Assemble motors

ntent 2

e

6PIN cable x1

Assembly Manual

a®
MicroSD cardx 1
Camera holder x 1 (Optional)

Motorx2 Card roaderx 1

2.Assembleantennas
(tighten it by spanner)

o

IMX219 camerax1

ﬁ,

12,6V power adapter
x1

® > G-

Spanner

Acrylic board x 1

Cooling fanx 1

Screwdrvier
J

4.5etstandoff of Jetsonnano 5. Assemble camera

Adapter (Optional) Acrylicboars
erylicboar

11. Assemble Jetson Nano and wheels

[ 5’5§crsw'

6. Mount the camera

7. Assemble expansion board
and batteries

-t
M3"6 Scrow

' [Note] The components with (Optional) suffix

i are not included for Acce Kit. We do not provide (e
—— - 18650 batteries either, you need to purchase S J ‘
them separately. - re—
OmniDirecton wheel -
Tsssnbatry x3 b Wheel x2
= .

1. Guides of JetBot AlKit?
~GitHub of NVIDIA
https:/github.com/NVIDIA-AI-I0T/jetbot/wiki
Wik :

https//www.waveshare.com/wiki/JetBot_Al_Kit

8. Assemble Omni-direction wheel

JelEmCasc-hmmVO ¥
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Waveshare Website

Waveshare WIKI Wireless-AC 8265

14.Connect cable and antenna

Waveshare Website: https://www.waveshare comijetbot-ai-Kit htm
Waveshare WIKI:  hitp:/iwww.waveshare.comiwiki/JelBot_AL_Kit

CONTACT US

Sales : Supports : byNVIDIA example.
et Enils board JetsonNano Expansionoard  BY P
Skype: Skype: e 2 s
Time (GMT+8) : N, aibinaiie } ~Antenna GND. GND
200—12:00 ; » M35 Sorow
oo o Eg’“”; foF) ~ = / 3 soA DO NOT reverse batteries poles
1 100 ; at. | 5 ScL to avoid damaging product
Waveshare Electronics |
108, Fuh | 38

R, Futia
District, Shenzhen, China

Wheel 2. How to charge batteries?
18650 Batter " o
™ 12.Assemble AC8265 module 13 board, 12
working.

9
Fanioto.5y Please charge them forawhile to make them work.

3. Howtodetermine thatif the batteries are full charged?
s 12. itis red wh

, hargi
4 adapter s disconnected.

4. Itseemsthat the Gamepad doesn’ twork?

it he



https://www.waveshare.com/wiki/JetBot_AI_Kit_Assemble_Manual
https://www.waveshare.com/wiki/JetBot_AI_Kit
http://jetbot.org/v0.4.3/software_setup/sd_card.html

developer.nvidia.com/jetson
nvidia.com/JetsonNano-Start
Github.com/NVIDIA-AI-I0T/jetbot
jetbot.org

devtalk.nvidia.com

eLinux.org/Jetson



JetBot questions

Adding things on JetBot:

It is certainly possible to add your own sensors or actuators.

You can look for those hardware that comes with Python library.
https://learn.adafruit.com/16-channel-pwm-servo-driver/python-circuitpython

Does JetBot need Jetpack 4.5.1 or earlier as the 0OS?

The latest JetBot image is based on JetPack 4.5. If you need to use earlier version of JetPack we keep the
previous version card image as well.

http://jetbot.org/v0.4.3/software setup/sd card.html

By saying "Build on top of" are you saying there are already existing trained models on it?
Yes. http://jetbot.org/v0.4.3/examples/collision avoidance.html#step-1-collect-data-on-jetbot

Jetson questions

Is this processor going to be used in cars for self driving?:
Jetson is built around NVIDIA’s Tegra SoC, which is also used in NVIDIA’s Drive platform.
https://www.nvidia.com/en-us/self-driving-cars/

Raspberry Pi?
Both Jetson Nano and Raspberry Pi are considered a SBC (Single Board Computer) that runs Linux OS.
It would make sense for one to use Jetson in place of Raspberry Pi, especially if it requires Al processing.

Arduino?

Arduino is good for controlling hardware at lower level.

A lot of people uses Jetson Nano with Arduino or other microcontroller based system, but Jetson can
still directly interfaced to many hardware using 12C, UART, SPIl and GPIO interface.

Have you had someone who uses the Nano for mobile face recognition. Is it fast enough?
Check this out!
https://medium.com/@ageitgey/build-a-face-recognition-system-for-60-with-the-new-nvidia-jetson-
nano-2gb-and-python-46edbddd7264




