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Before You Start

This guide is not complete. It is merely the beginning on your journey with the TX1. It will not
answer all of your questions nor is it meant to (It's “incomplete” for a reason). Before you begin
you should start by looking at the available resources you have and read the documentation
available for the TX1. It’s entirely possible that this guide will be out of date by the time you

read it. It is not definitive and should not be treated as such.

We’re happy to try and help you as best as we can. The Zebracorns, FRC Team 900, has been
using embedded systems from Nvidia for a few seasons in FRC at the time of writing. We’ve
had a lot of luck with running them and have won several control system and innovation awards
for our work with these boards and using them for vision processing. If you send us inquiries
then we will do our best to help you. We don’t have all the answers and we can’t promise that
we’ll respond quickly (we’re building robots too) but we will do our best to get you the
information you are seeking. Please send any inquiries to support@team900.org.

Unboxing the TX1

In the box you'll find a TX1 module and carrier board:

Page 3 of 31


mailto:support@team900.org

The Incomplete Guide to Using the TX1 for FRC - The Zebracorns

The TX1 is actually an SOM (System On Module) about the size of a credit card (though a bit
thicker). The heatsink on top dissipates heat and the whole thing is attached to a carrier board
with four screws and a special connector.

The carrier board for the TX1 (TEE EX ONE) is a Micro-ITX style board and will fit inside of a
Micro ITX case. This board is larger than the TK1 (TEE KAY ONE). It will require some thought
for mounting on your robot so take some time to investigate your options. It should be
somewhat protected but is reasonably robust. There are some COTS cases available if you
look around. Check the links in the Resources section for this document.

A power brick and cable:

Please note that the power brick outputs 19V. This power brick produces a voltage that is
incompatible with the TK1 boards. If you plug this into your TK1 board then bad things will
happen. The TX1 can run off of 12V but please make sure that your polarity is correct before
plugging it into another power source.

A USB Micro-B to Male USB A cable:
".“j’:? T g 2 ‘

TSONGD
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You might have some of these from your phone or other electronic widgets already. This one
isn’'t special other than it has a nifty Nvidia SHIELD logo on it.

A USB Micro-B to Female USB A Cable:

This is useful for plugging in additional USB devices to the TX1 since the carrier board only has
one USB 3.0 port. Please note that it is not USB 3.0. Itis only USB 2.0.

You'll get some antennas for wireless but you won'’t need these for FRC because you can’t have
wireless communications outside of the radio. You can potentially install them anyway and use
them as tiny flagpoles to display your team standard though.

You might also get a jumper and/or some rubber feet. If you don’t have them then don’t stress
out. They aren’t strictly necessary. Some of the dev kits have them and some don’t. It's not a
big deal if they don’t. They might already be installed or not useful for you.
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There are also some instruction books but I'm guessing you aren’t going to read them since you
are reading this guide instead. | think you should read them but I'm not your mom and can’t
make you. Now, go clean your room! Just kidding.

Setting up the Host OS

Download and install Ubuntu 14.04 x64 Desktop on a computer of your choice. Not RedHat, not
Slackware, not Chrome OS, not Windows, not Mac, definitely not BeOS, and most certainly not
AIX. Stick with Ubuntu 14.04 x64 Desktop. Don’t try and be cute and use 15.04 or 16.04 or
some other number. If you've started counting and gone past 14.04 then go back.

Look, here’s a link: http://releases.ubuntu.com/14.04/

14.04 is an LTS version (Long Term Support) of Ubuntu and is still supported through April of
2019.

Here’s what it looks like when you get it installed:
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Terminal 1y 3 ) 644PM 3

ubuntu@ubuntu: ~

ubuntu@ubuntu:~$ 1sb_release -a

No LSB modules are available.
Distributor ID: Ubuntu
Description: Ubuntu 14.04.5 LTS
Release: 14.04

Codename: trusty
ubuntu@ubuntu:~$ I

e
B
a
z
.

You can run “Isb_release -a” in a terminal to find the verify the version of Ubuntu installed is
correct.

You MIGHT be able to install Ubuntu 14.04 on a virtual machine but technically it's not
supported. Your best bet is to install it on a dedicated system.

You’ll also need a monitor, a keyboard, and a mouse to complete the install as well. Someone
out there is going to try and be cute and do this on a headless terminal and you probably can if
you’re an uber-linux-knurd and know how to export an X session and type out ASCII at 9000
baud with your toes... but let’s face it, you're probably not that girl so instead of being clever, just
do it the easy way and quit being difficult.

You'll want to make sure your host is plugged into Ethernet (not wireless) and hopefully it only
has one ethernet card. If it has more than one then try to plug it into the lowest enumerated
card. If you don’t know what that means then just pick a port and hope you get it right.

We recommend you have at least 50GB of free space on the host system. Do you actually
need 50GB of free space? Probably not but it's better to have it than not. Can you use more
than 50GB? Sure. The space needs to be allocated to your user space so the JetPack installer
can access it on the Desktop, where it will download additional files.
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Once the host OS is installed, you might want to run apt-get update and apt-get upgrade to get
the latest packages but this isn’t required. Don’t update to a newer version of Ubuntu though.
Don’t run “do-release-upgrade”. That’s bad. Seriously, don’t do it. Do not pass go. Do not
collect $200.

Installing JetPack

You will want to download the JetPack installer from Nvidia. You don’t have to do this but you
probably want to. It's going to make your life easier. What does JetPack install for you?
OpenCV, the latest build of Ubuntu 16.04 for the Nvidia TX1 (Linux 4 Tegra), all of the Nvidia apt
source libraries, and some other cool CUDA development stuff. It installs pretty much all the
essentials and updates your system correctly.

Download JetPack from the Nvidia site here: https://developer.nvidia.com/embedded/jetpack

Nvidia provides a guide for downloading and installing JetPack located here:
http://docs.nvidia.com/jetpack-l4t/index.html#developertools/mobile/jetpack/l4t/2.3/jetpack 14t in
stall.htm

You will need to register as an Nvidia Developer to complete the download. Registration is free.

The file you download is a .run file. We recommend saving it to the desktop on your Ubuntu
14.04 host system. It will be easy to find that way.

Once downloaded, you'll need to use command line and run the utility “chmod” to add
executable permissions to the file.

e Start by opening the terminal utility
e Run “cd ~/Desktop” to change directories to the desktop and locate the file.
e Run “chmod +x JetPack-${VERSION}.run”
o ${VERSION} is the version of JetPack that you downloaded and not literally
${VERSION}

Running the JetPack Installer

Now that you’ve downloaded JetPack and added executable permissions to the file you'll need
to run the installer. You can do this by typing the following in the terminal:

e First run “sudo -s” to enable super user privileges for your account. This isn’t strictly
necessary but it will probably make the process work easier. If you miss this then don’t
fret, the installer will prompt you for your password later.
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e Run “./JetPack-${VERSION}.run” in the terminal utility

o ${VERSION} is the version of JetPack that you downloaded and not literally
${VERSION}

o If you append an “ &” (space plus ampersand symbol) to the above command
then the command will execute in the background and you can close out the
terminal. If you don’t do this then leave the terminal open as the command
executes in the foreground.

The first screen of the JetPack installer will launch:

® G JetPack LAT

JetPack L4T Installer

<A NVIDIA.

Install JetPack L4T

Next > Cancel

Click “Next >” and you’ll be taken to the next screen where you can confirm the location that the
JetPack installer will use to download files:
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™ © JetPack L4T

Installation Configuration

<ANVIDIA.

The components will be installed in the Following directory:
/home/ubuntu/Desktop/

<Back Nexkt = Cancel

Click “Next >” to be taken to the next screen where you can select the development board you
are installing on. You will want to select the “Jetson TX1 Development Kit (64-bit) and Ubuntu
Host” option (NOTE: The default selection is for the TK1 board and NOT the TX1 board):
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Select Development Environment

@
‘(Z NVIDIA. Please specify the development environment you would like to set up:
) Jetson TK1 Development Kit and Ubuntu Host

@® Jetson TX1 Development Kit (64-bit) and Ubuntu Host

To install For Ubuntu Host only, please select a development environment and deselect any
corresponding development kit specific components in the Component Manager.

<Back | MNext= | Cancel

Click “Next >” to be taken to the next screen where you will have some options about selecting
specific versions of the JetPack and Linux for Tegra (L4T) software packages (NOTE: your

screen might look a little different, that’'s ok). You may be prompted for your root/sudo

wor hi int. If re then enter it (If n error then r h

installer as root). Leave the options as default but do select the option checkbox to
“automatically resolve dependency conflicts” before proceeding:
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JetPack LAT Component Manager

JetPackL4T 2.3.1 * | |JetsonTxX1(64-Bit) and UbuntuHost = | @ Standard ) Full ) Custom | Clear Actions
Package Current Size Action Progress
¥ Common no action
Tegra Graphics Debugger 2.3.16209 - noaction ..
Tegra System Profiler 3.1.20928902 - noaction ...
Documentation 2.31 - noaction ...
¥ Visionworks Pack on Host no action
Visionworks on Host 1.5.3 - noaction ...
Visionworks Plus (SFM) on ... 0.88.0 - noacktion ...
Visionworks Object Tracke... 0.84.0 - noaction ...
Visionworks References 1.5.3 - noaction ...
CUDA Toolkit for Ubuntu 14.04  8.0.34 - noaction ...
OpenCV for Tegra on Ubunutu ... 2.4.13-17 - noaction ...
¥ For Jetson TX1 64bit mixed
¥ Linux for Tegra (TX1 64-Bik) no action
Driver for OS 24.2.1 - noaction ...
File System 24.2.1 - noaction ...
¥ Post Install install

Flash 0s - 4820MB install2a.21 ..

Description | Disk Space | Terminal

Tegra Graphics Debugger is a console-grade tool that allows developers to debug and profile OpenGL/GL ES applications.

Automatically resolve dependency conflicts Stop Pause Back Next

Click “Next >” to be taken to the next screen where you will need to accept the license
agreements that accompany the software. There are a few of them and you can select “Accept
All” to just get them all done in one go without reading a word:
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34 - Jetson TX1 (64-Bit) and Ubuntu Host 2 & Standard Full Custom | Clear Actions

Terms and Conditions
Package

el & Acceptall Please read the license agreements listed on the left. Each B
¥ Common ; :
JetPack installer Licen agreement must be accepted for installation to proceed. To accept
Tegra Grapi . . anagreement, click the corresponding checkbox.
OS License
Tegra Syste : )
NVIDIA JetPack LAT Li
Documenta E .
v visiondil GIE License
isionwor ;
N CUDNN License
Vsio VisionWorks/OpencV:
VisionwWa
VisionwWa
VisionWa
CUDA Toolkil
OpencCV for]

¥ For JetsonT)

¥ Linux for Té

Driver fof

File Syste

¥ Post Install
Flash 0s

Descriptionlﬂ

Tegl pplications.

& cancel Accept i

0 T3y WU |

kidding. It's not a real error. It's an important message that is trying to tell you that based on the
previous pages you may have additional steps you might need to complete and that you should
PAY ATTENTION to the prompts in the terminal that pops up. It also says you should FOLLOW
the instructions it provides (what happens if the instructions differ from these instructions? |
don’t know, you'll have to decide for yourself. Choose wisely.):
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Package Current Size Action Progress
¥ Common
Tegra Graphics Debugger 2.3.16209 - |noaction,  |iee
Tegra System Profiler 3.1.20928902 -|noaction ...
Documentation 2.3.1 -|noaction ...
¥ Visionworks Pack on Host
Visionworks on Host 1.5.3 -|moaction  |...

Visionworks Plus (SFM) on... 0.88.0 -|noaction ...
Visionworks Object Tracke... 0.84.0 -|noaction  |...
Visionworks References 1.5.3 - |noaction ...
CUDA Toolkit for Ubuntu 14.04  8.0.34 - |lmoaction  |...

OpencCV for Tegra on Ubunutu .. MECR T (V1

¥ For Jetson TX1 64bit

. 3 Depending on the component selection, please pay
v "
Linux for Tegra (TX1 64-Bit) 6 attention to the prompt in embedded terminal:
Driver for OS

File System * Additional user input may be required.
* Follow on-screen instructions to continue.
¥ Post Inskall

Flash 05 —
R 1 </ OK E

Description | Disk Space | Termi

Tegra Graphics Debugger is a console-grade tool that allows developers to debug and profile OpenGL/GL ES applications.

=

Automatically resolve dependency conflicts Stop Pause Back Nexk

Click “OK” to proceed to proceed to the downloading phase. This will take a while to download
all of the files depending on your internet connection speed. Be patient as some of them are
large. It might prompt you to install some things. If it does then install them. When it is
complete, the installer will show this screen:
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(] JetPack L4T

Installing
>
(Z NVIDIA. Completed Host installation, Installer will continue with Device/Post installation.
Completed

Click Next to Proceed

| Next= | Cancel
N

Click “Next >” to proceed to select the Internet connection method for the TX1:
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(<] JetPack LAT

Network Layout - Jetson TX1
<ANVIDIA.

Please select the network layout.

@® |Device accesses Internet via router/switch.

Jetson ‘
Device

) Device accesses Internet via host machine through setting up a new DHCP server
configuration on host.

| MNext= | Cancel

If you’re an advanced user, feel free to do what works best for you. If you're following this guide
then selection the first option “Device accesses Internet via router/switch” and make sure your
TX1 is plugged into your local router/switch with an Ethernet cable along with the host system.

What's that? You don’t have an Ethernet cable. Well, this guide can’t help you with that, go find
one. Plug one end into your local router/switch and the other into your TX1. You’ll need DHCP
for this to work and your computer and the TX1 should be on the same subnet.

What? You thought it was wireless. Well, it is but not until you set it up the first time. Also, you
can’t use the wireless on it on an FRC robot so you're going to have to plug it in anyway.

Click “Next >” to proceed to the screen where you will tell the install which Ethernet port on the

host you'll be using. Hopefully your host only has one ethernet port and you can just select
“Eth0” and move on. If it doesn’t then pick one and hope you get it right:
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Network Interface Selection

&2 NVIDIA.
(z Please select the network interface on host that connects to the same router/switch as target
device.

etho =

JetPack need this information to setup ssh connection between target and host in later setup.

< Back Next = Cancel

Click “Next >” to proceed to the page where the installer will tell you everything it is about to do.
You can read over this page or just charge ahead like a bull on parade:
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@ @ JetPack LAT

Post Installation Jetson TX1

<ANVIDIA.

Following actions will be performed at this stage.

-Flash 64 Bit OS to TX1 device

-Push and install 64Bit CUDA on target

-Push and install GIE on target

-Push and install 64Bit OpenCVv4Tegra on target

-Push and install 64Bit PerfKit on target

-Push and install 64Bit cuDNN on target

-Push and install 64Bit VisionWorks on target

-Push and install 64Bit VisionWorks SFM on target
-Push and install 64Bit VisionWorks Tracking on target
- Cross-compile 64Bit CUDA samples and push to target
-Push and install MMAPI on target

<Back | NexE= | Cancel

Click “Next >” to proceed to the installation and imaging phase. A terminal window will pop up
eventually and when it does it is going to contain some directions for how to proceed with
placing the TX1 into “recovery mode” so it can be flashed via USB.
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Post Installation Jetson TX1

@ S @ Post Installation

Please put your device to Force USB Recovery Mode, when your are ready, press En
ter key

To place system in Force USB Recovery Mode:

1. Power down the device. If connected, remove the AC adapter from the device. T
he device MUST be powered OFF, not in a suspend or sleep state.

2. Connect the Micro-B plug on the USB cable to the Recovery (USB Micro-B) Port

on the device and the other end to an available USB port on the host PC.

3. Connect the power adapter to the device.

4. Press and release the POWER button to power on device. Press and hold the FOR
CE RECOVERY button: while pressing the FORCE RECOVERY button, press and release

the RESET button; wait two seconds and release the FORCE RECOVERY button.;

5. When device is in recovery mode, lsusb command on host will 1list a line of "N
Vidia Corp"

Cancel

Following the directions:
1. Remove the power from the TX1
2. Connect the USB Micro-B to Male USB A cable to the device by plugging in the Micro-B
side to the Recovery Port and plugging the USB A side into your host system.
3. Connect the power cable back to the TX1
Press the power button on the TX1
5. Now press and hold the “Force Recovery” button while simultaneously pressing and
releasing the reset button. Hold the “force recovery” button down for a few seconds.
6. If you do it right then you can run the “Isusb” command on the host and it will display
“NVidia Corp” as a USB device. If this doesn’t show up then try again until it does or
your fingers get tired.

B

When you are ready and the device is available, press the return/enter key and move forward.
When you do, the terminal will change and it's possible a file browser window will pop up. You
can minimize the file browser window.
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Post Installation Jetson TX1
<ANVIDIA.

Following actions will be performed at this stage.

o TX1device

-Flash 64 Bit OS t
= initrd.img)... done.
1 populating kernel to rootfs... done.
populating initrd to rootfs... done.
populating extlinux.conf.emmc to rootfs... done.
| populating /home/ubuntu/Desktop/64 TX1/Linux_for_Tegra 64 tx1l/kernel/dtb
b/ tegra2l@-jetson-tx1-p2597-2180-a0l-devkit.dtb to rootfs..
k.done. P
bicopying bcffile(/home/ubuntu/Desktop/64 T’
ncl@ref/cfg/board_config p2597-devkit.xml ™15 GB Volume
iIExisting sosfile(/home/ubuntu/Desktop/64
rivtboot_recovery.bin) reused. Places
copying tegraboot(/home/ubuntu/Desktop/64
t210ref/nvtboot.bin)... done. O Recent d
Existing bpffile(/home/ubuntu/Desktop/64 ™ Home bin boot
pmp.bin) reused. [ Desktop
copying wbOboot(/home/ubuntu/Desktop/64_ T i
10ref/warmboot.bin)... done. D Documents
Existing tosfile(/home/ubuntu/Desktop/64 < Downloads home
0s.img) reused. dd Music
copying dtbfile(/home/ubuntu/Desktop/64 T @ Pictures i
gra2l0-jetson-tx1-p2597-2180-a0l-devkit.d
Making system.img... H videos opt proc root
populating rootfs from /home/ubun @ Trash
1/rootfs ... []

mnkt

L
L

etc

LR

media

il
L
T

L
L
L

Devices

sbin snap srv sys

Computer Down
Network J d
@2 Browse Network tmp usr README.Ext

B connect to Server

The terminal window will continue to scroll text. If it does then you’ll end up with some more
screens that look like these:
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Post Installation

: SKP:
¢ RAW:
¢ SKP:
: RAW:
: SKP:
: RAW:
: SKP:
: RAW:
: SKP:
: RAW:
¢ SKP:
: RAW:
: SKP:
: RAW:
: SKP:
: RAW:
: SKP:
: RAW:
: SKP:
¢ RAW:
¢ SKP:
: RAW:
: SKP:

24576/(
39309312(
1744449536 (
12288(
53248(
8192(
57344(
2142208 (
31412224
6021120 (
94511104
8192(
3665920 (
70275072(
4096 (
76480512 (
1862832128(
16384 (
49152 (
12288(
53248(
5042176(
28512256(

6
9597
425891
3

13

2

14
523
7669
1470
23074
2

895
17157
1
18672
454793
4

12

3

13
1231
6961

v v

A

2869354160:
2869354172:
2908663496
2908663508
2908675808
2908675820
2908684024 :
2908684036:
2910826256
2910826268:
2916847400:
2916847412:
2916855616:
2916855628
2987130712:
2987130724
3063611248:
3063611260:
3063627656
3063627668
3063639968
3063639980:
3068682168:

24588
39309324
1744449548
12300
53260
8204
57356
2142220
31412236
6021132
94511116
8204
3665932
70275084
4108
76480524
1862832140
16396
49164
12300
53260
5042188
28512268

) Post Installation

.5387 1
.5812
.5829
L7107
.7251
.8701
.8701
.8717
.8730
.9160
.0104
.0114
.0130
.0887
.0888
.0919

Applet version 00.01.0000

Sending ebt

Retrieving storage infomation

tegrarcm --oem platformdetails storage storage info.bin
Applet version 00.01.0000

Saved platform info in storage_info.bin

tegrarcm --boot recovery
Applet version 00.01.0000

Flashing the device
tegradevflash --pt flash.bin --storageinfo storage info.bin --creat

1
1
1
1
1
1
1
1
1
1
P
2
2
2
P
P

.0931
.8392
.8439
.8654
. 1937
.2338 Writing partition APP with system.img
.2811 [..

Choot version 00.01.0000
Writing partition GPT with gpt.bin

N MNRMNMN

At this point the install will take a while to completely flash the device so be patient while it does
what it needs to do.
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NOTE: If you’re brave enough (read: foolish enough) to be using a virtual machine for this then
there is a good chance the update of the OS will error out at this point. If it does then don’t
stress. Go get a cup of tea, reboot the VM and give it all another try. If it fails a second time then
stop trying to use a virtual machine and go get a physical host computer.

Eventually the process will finish and you’ll end up with a screen like this:

@ & ) Ppost Installation

295.0967 ]

295.1282 Writing partition DTB with tegra2l@-jetson-txl-p2597-2180-a0l-devki
.dtb

295.1544

295.2447

295,2465 tegradevflash --write BCT P2180 AG® LP4 DSC 204Mhz.bct
295.2474 Choot version 00.01.0000

295.2912 Writing partition BCT with P2180 A0O LP4 DSC 204Mhz.bct
295.2961 100%
295.4247

295.4248 Flashing completed

[
[
t
[
[
[
[
[
[
[
[

—_

295.4248 Coldbooting the device

295.4259 tegradevflash --reboot coldboot

[ 295.4268 Choot version 00.01.0000

[ 295.4887

**#* The target t210ref has been flashed successfully. ***
Reset the board to boot from internal eMMC.

1

Finished Flashing 0S5

Please press Reset button on device to make sure Ubuntu is started with GUI.
After you are ready, please press Enter key to continue.

Press enter to continue and you’ll move on to this:
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@ ™ @ Ppost Installation

.dth

295,1544

295,2447

295.2465 tegradevflash --write BCT P2180 A@0 LP4 DSC 204Mhz.bct
295.2474 Choot version €0.01.0000

295.2912 ] Writing partition BCT with P2180 AG® LP4 DSC 204Mhz.bct
295,2961 100%
295.4247

295.4248 Flashing completed

—— = = — — —

—

295.4248 Coldbooting the device

295.4259 tegradevflash --reboot coldboot

[ 295.4268 Choot version 00.01.0000

[ 295.4887

**% The target t210ref has been flashed successfully. *#**
Reset the board to boot from internal eMMC.

1
Finished Flashing 0S5

Please press Reset button on device to make sure Ubuntu is started with GUI.
After you are ready, please press Enter key to continue.

Determining the IP address of target...

In our observations, 899 out of 900 times, the installer seems to fail at finding the IP address of
the TX1 system. You're going to have to find it another way most likely. At this point the TX1
should reboot and if you've got it hooked up to a monitor, a keyboard, and a mouse then you
can login to it and run “ip addr show” in a terminal to find the IP of the TX1. You can also obtain
the DHCP assigned address for the TX1 from your router if you know how.

Once you have the IP address assigned to the TX1 then you can proceed to the next step:
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@ = @ PpPost Installation

295.2961 ]
295.4247 ]
295.4248 Flashing completed

295.4248 ] Coldbooting the device
295.4259 ] tegradevflash --reboot coldboot
295.4268 ] Cboot version 00.01.0000

295.4887 |
*** The target t210ref has been flashed successfully. ***
Reset the board to boot from internal eMMC.

1
Finished Flashing 0S5

Please press Reset button on device to make sure Ubuntu is started with GUI.
After you are ready, please press Enter key to continue.

Determining the IP address of target...

JetPack is unable to determine the IP address of the Jetson Developer Kit
Please select which action do you want:

1. Retry

2. Manually enter IP address

Your option is <1/2>:

Press the “2” key if the TX1 was not automatically discovered. You will be presented with a
screen where you will need to enter the IP address of the TX1 system:
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@ @ JetPack L4AT

Device Information - Jetson TX1

<ANVIDIA.

Please enter IP address, user name and password to login device.

Device IP Address “ l

User Name

Password

| Mext= | Cancel

Enter the IP for the system as you have found it (like 10.x.y.z or 192.168.y.z) and the username
will be “ubuntu” and the password will be “ubuntu”. Click “Next >” to proceed:
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@ © JetPack L4AT

Post Installation Jetson TX1

<SANVIDIA.

Following actions will be performed at this stage.

-Push and install 64Bit CUDA on target

-Push and install GIE on target

-Push and install 64Bit OpenCV4Tegra on target

- Push and install 64Bit PerfKit on target

-Push and install 64Bit cuDNN on target

-Push and install 64Bit Visionworks on target

-Push and install 64Bit VisionWorks SFM on target
-Push and install 64Bit VisionWorks Tracking on target
- Cross-compile 64Bit CUDA samples and push to target
-Push and install MMAPI on target

< Back | MNext= | Cancel
- -

If it doesn’t connect then you'll get an error message. Try rebooting the TX1, ensuring you can
ping the IP address of it, verifying the ethernet cables are working and everything else you can

to ensure proper networking.

Once it works, hit “Next >” again and the installer will open another command prompt:
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& Post Installation
Copying cuda-repo-14t-8-0-local 8.0.34-1 armb4.deb file to target...

The process will continue for a while with installing various packages to the TX1:

Post Installation

previously unselected package libfreeimage-dev.
to unpack .../libfreeimage-dev _3.17.0+4+dsl-2 armb64.deb ...
libfreeimage-dev (3.17.0+dsl-2)
previously unselected package libnuma-dev:arm6d.
to unpack .../libnuma-dev_2.0.11-lubuntul_armé4.deb
libnuma-dev:armé4 (2.0.11-lubuntul) ...
previously unselected package libhwloc-dev:armé64.
to unpack .../libhwloc-dev_1.11.2-3 armbd4.deb ...
libhwloc-dev:arm64 (1.11.2-3)
previously unselected package ocl-icd-libopencll:armé64.
to unpack .../ocl-icd-libopencll_2.2.8-1 armé4.deb
ocl-icd-libopencll:armb6d (2.2.8-1)
previously unselected package libhwloc-plugins.
to unpack .../libhwloc-plugins 1.11.2-3 arm64.deb
libhwloc-plugins (1.11.2-3) ..
previously unselected package libibverbs-dev.
to unpack .../libibverbs-dev 1.1.8-1.1lubuntu2 arm64.deb
libibverbs-dev (1.1.8-1.1lubuntu2)
previously unselected package Llibopenmpi-dev.
to unpack .../libopenmpi-dev 1.16.2-8ubuntul arm64.deb ...
libopenmpi-dev (1.10.2-8ubuntul)

Processing triggers for libc-bin (2.23-0Qubuntu3)

Processing triggers for man-db (2.7.5-1)
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It's possible things could error out again in here. If they do then check your network
configuration and restart the process. Make sure your host system is not set to go to sleep

automatically or if you're running this inside a VM that the host for the VM isn’t set to sleep
automatically.

Eventually it will finish and the terminal window will close and you’ll see this screen:

Installation Complete

<ANVIDIA.

The JetPack L4T has beeninstalled.

Remove downloaded files

| Finish Cancel

M

You can choose to remove the downloaded files if you need to free up the disk space or you can
keep them around if you need to perform this process again. Click “Finish” to complete the
setup and close out the installer.

Great, you’'ve now got Ubuntu 16.04 running on your TX1 with the latest CUDA libraries and
examples.

Using the TX1 with FRC and other Tips

So you’ve got your TX1 updated and running. Now what?
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That’s a great question. What are your goals? Do you want to detect objects like goals or game
pieces? Great, start learning about vision programming with OpenCV. A great place to start for
those completely new to this world is by downloading GRIP and playing around with it.

GRIP is from the same people that make WPILib. It's quite useful for learning about filtering
imaging and sorting out contours: https://github.com/WPIRoboticsProjects/GRIP

Hook up a USB camera to your TX1 and give GRIP a try first. You don’t actually need a TX1 to
try GRIP. You can try it on your laptop or maybe even your Ubuntu 14.04 host system. It's a
good place to get started.

Once you're ready, move on to getting the GRIP executables to run on the TX1 automatically at
boot. That’s going to require some reading on your part and it's beyond the scope of this guide
at the moment.

There are a few things we should probably try to clear up for the TX1. The TX1 is a great
platform but it can’t do everything for you automatically. It's not magic. Itis an ARM CPU with
an Nvidia GPU attached to it. The CPU and GPU share memory but NOT in a way that
automatically allows a set of libraries like OpenCV to access both without input from a
programmer.

Due to this, you will need to write your code so that it can take advantage of the GPU
accelerated features. Not all vision processing algorithms and techniques will benefit from
being GPU accelerated.

Further, not all programming languages support GPU acceleration with OpenCV. Most
commonly, Python and Java do NOT have support for GPU acceleration with OpenCV. It’s
possible to find some projects where programmers have hacked in support but it is not officially
supported by OpenCV as of time of writing.

Additionally, GRIP does not currently have support for GPU acceleration. GRIP will run on the
TX1 though and can output code that can be run on the TX1 but you will need to rewrite
portions of the code to take advantage of GPU acceleration if that is what you are trying to do.

Powering the TX1 is tricky. From experience. it does not function well with large power
fluctuations. Nvidia’s engineers have released a few versions of the carrier board to help with
this but you will still want to run a voltage regulator between the board and the power supply.
Team 900 has had a lot of success with this particular convert from DROK in actual FRC

competitions: hitp://a.co/aalSgDh

Do not use the VRM (Voltage Regulator Module) to power both your Radio and the TX1. If you
do it’s entirely possible that your VRM will no longer function after pulling too much current. You
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might be able to use a second VRM just for the TX1 but you are much better off using the
voltage regulator linked above as it is cheaper and has been tested in competitions.

The TX1 carrier has a smaller board on it with a camera attached to it. This board has been
known to cause issues when also using a USB camera and you may need to remove it if you
don’t want to work around the issues. If you do remove it then take the time to power off your
TX1 before carefully unscrewing and removing the camera board.

The installation process for JetPack is not bulletproof and sometimes the errors are hard to
debug. If all else fails, keep trying. Get a different host system. Try a different networking
configuration. Try things again after walking away for a couple of hours. Be patient and ask
some questions if you get stuck. Hopefully you'll get the help you need.

You can’t program the Jetson using LabVIEW that we know of. This seems to be a highly
requested feature so perhaps National Instruments should enable the Jetson as a target but I'm
not sure if that will happen anytime soon. You can program the Jetson using a lot of other
languages though.

Networking the TX1 on a robot is hard. It's 2017 (as of writing) and FRC is now using radios
with only two Ethernet ports. Guess what? Your RoboRIO is going to be plugged into one and
your Jetson into the other and you're not going to have a place to put a laptop for debugging
then. You'll probably want to add a switch to your robot. Check around for Ethernet switches
that can run off of 5V or 12V and add another regulator into the mix.

We recommend you set a static IP address for the TX1. You can try to use DHCP but it might
not work and Dynamic DNS (Bonjour/ZeroConf) likely won’t work either. You should also restrict
your communication to the TCP/UDP ports allowed by the FRC rules. These could vary from
year to year so consult the manual before you pick a TCP/UDP port you should not be using.

Unfortunately you can’t consult the game manual about static IP address assignments because
the people who wrote it don’t understand basic networking concepts (turns out you need both
ports and IPs/Hostnames to communicate on a network - ball is in your court FRC Q&A folks)
but you can get some information from the helpful WPI folks:
https://wpilib.screenstepslive.com/s/4485/m/24193/1/319135-ip-networking-at-the-event

Resources

e Nvidia JetPack install guide:
http://docs.nvidia.com/jetpack-l4t/index.html#developertools/mobile/jetpack/I4t/2.3/jetpac
k 14t install.htm

e The eLinux Wiki page on the TX1: http://elinux.org/Jetson_TX1
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Reasonable Case for the TX1:
https://www.pugetsystems.com/store/item.php?cat=Case&id=11365&com=d41d8cd9

Jetson Hacks Blog posts about setting up the TX1:
o Part1:

http://www.jetsonhacks.com/2016/08/16/thoughts-on-programming-languages-an

d-environments-jetson-dev-kits/
o Part 2:

http://www.jetsonhacks.com/2016/08/17/thoughts-on-programming-languages-an
d-environments-part-ii-jetson-dev-kits/
o Part3:

http://www.jetsonhacks.com/2016/08/17/thoughts-on-programming-languages-an
d-environments-part-iii-jetson-dev-kits/
o Part4:

http://www.jetsonhacks.com/2016/08/18/thoughts-on-programming-languages-an
d-environments-part-iv-jetson-dev-kits/

Team 900’s white paper on connecting the TX1 for FRC and using it for goal detection:
https://drive.google.com/file/d/0B8hPVHrmVeDgUWiLbDVmbFV3Y3M/

Other resources from Team 900: http://team900.org/labs

Team 900’s Github: https://github.com/FRC900

GRIP Project on GitHub: https://github.com/WWPIRoboticsProjects/GRIP

GRIP Wiki: https://github.com/WPIRoboticsProjects/GRIP/wiki

The Nvidia Developer Forums for Embedded Systems:

https://devtalk.nvidia.com/default/board/139/jetson-embedded-systems/

Sometimes you can get lucky and get support on https://www.chiefdelphi.com/ but you
know, it's ChiefDelphi so YMMV.

We've setup support@team900.org for those looking for answers from us. We can’t
promise we’ll respond as quickly as you need it but we’ll do our best.
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