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1. JetRacer Docs

& 1. JetRacer Docs
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1.1 JetRacer DocsICDWT

FaBo JetRacer Kit JR1-S-C-D (GR86L v R A X—2)

4 1.1 JetRacer Docslc DL\ T

JetRacer Docsld. FaBo JetRacer@FERARF 21X T,

4 1.2 PDFAER

ARFaXY 2B LFEDPDFER I O—-FTEET,

* jetformer-docs.pdf

&4 1.3 ¥7R— bk Discord

JetRaceriCEd 2 BUVWEHE. JBME. FTTIILARY

https://discord.gg/StJ84Hb

o 14 EIEIRESE

Github®Repolllssues=RFaHBEL WL £,

< 1.5 B ASTL(FaBo Store)

¢ FaBo Store
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/pdf/jetformer-docs.pdf
https://discord.gg/StJ84Hb
https://github.com/FaBoPlatform/JetracerDocs/issues
https://www.fabo.store

1.6 KRF XY TOEIF—DRENE

16 ARRFaXYbTOEIF—DER

* 2022F 118308 AP RIUBHRBARMBR TRE

* 2019%1285H JetRacer/ \> XA (EENTTIALI VP ZT ) > J)(358)
* 2019%12817H JetRacer/ N\ XF U (FENTTILI V=7 >%)(358)
* 2019%12824H JetRacer/ N\ XF Y (FENTTIALI > =7 »J)(35H

J 1.7 B9EECE

HHLNEDIRB > TELCAIZBRIETE SJetRacer/\> XF >
* NTTOILIVIHHEDAIFBHEMIC Jetson Nanoid# JetRacer] %#iRA FEFZCAMMREZMRE YU ZhonEH

< 1.8 FaBo Al HardwareZi#4

» JetRacer Docs

* JetBot Docs

* DonkeyCar Docs
* EdgeAl Docs

¢ JetBook Docs

* NSynth Docs

4 1.9 FaBo##t

* Arduino Docs

* RaspberryPi Docs

* IchigoJam Docs

* Circuit Docs

* Denbun Docs

* NRF Docs

* Android Things Docs
* DeviceWebAPI Docs
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https://www.youtube.com/watch?v=gQoNHvtPwLw&t=1s
https://blogs.nvidia.co.jp/2020/02/21/nttceng-jetbot-jetracer/
https://robotstart.info/2019/12/27/nttcom-eng-jetracer.html
https://faboplatform.github.io/JetracerDocs/
https://faboplatform.github.io/JetbotDocs/
https://faboplatform.github.io/DonkeyDocs/
https://faboplatform.github.io/EdgeAIDocs/
https://faboplatform.github.io/JetBook/
https://faboplatform.github.io/NSynthDocs/
https://faboplatform.github.io/ArduinoDocs/
https://faboplatform.github.io/RaspberryPIDocs/
https://faboplatform.github.io/IchigojamDocs/
https://faboplatform.github.io/CircuitDocs/
https://faboplatform.github.io/DenbunDocs/
https://faboplatform.github.io/NRFDocs/
https://faboplatform.github.io/AndroidThingsDocs/
https://faboplatform.github.io/DeviceWebAPIDocs/

2. FaBo JetRacer Kit

& 2. FaBo JetRacer Kit

4 2.1 FaBo JetRacer Kitlc DWW T

ZO7OY Y M. NVIDIA-AI-IOT/jetracer®Fork 7OY U b TY, HERBADEAZBMIZ. X ettFaBoh'F v MEL. B LT
N=23>eiBbFET,

BHRD ./ — k7w 7. FaBo JetRacer KitL KT R JIC, RELTHD £75

22 Fa—tUTILDOEDE

BEE TORNIIUTDRED T,

e 24837
* 3.BE

c 4 FBEES

- 6/103 -


https://github.com/NVIDIA-AI-IOT/jetracer
https://github.com/FaBoPlatform/jetracer
https://faboplatform.github.io/JetracerDocs/01.-E7-B5-84-E3-81-BF-E7-AB-8B-E3-81-A6/01.check/
https://faboplatform.github.io/JetracerDocs/03.-E8-A8-AD-E5-AE-9A/01.intro/
https://faboplatform.github.io/JetracerDocs/04.-E5-AD-A6-E7-BF-92/01.notebooks/

3. JetRacer

& 3. JetRacer

J 3.1 BEXiR

3.1.1 EXIR

AETIE. JetRacerD#Thiz BEIEITE 2 FIEZ @50, FHEICHEHLET,

wh

1I~5DFNTEDTVEXT,

(=] Notebook pUbE]

1 01 find pwm.ipynb TT02(RCH —) DPWM{ED TR

2 11 record camera.ipynb ETDH A SEGR%E TR

3 13 _annotation.ipynb RCHA—DEFTSERVAEZT/ T—>aYy, 5
4 16 _convert.ipynb TensorRTICZE#: L. 2Fb. BE(t

5 17 run.ipynb RCH—TEEET

[FIE1] 01_find_pwm.ipywn

[FIE2] 11_record_camera.ipynb

11 record camera.ipynbT. ETEOH X SER%ZFE L £ 9. Notebook%Z FEREHRD & Z 3 F TRITL £7, datasetfld. EEDEHID
dataset$lC L. [Record] REVEZHLET, A ATOUEHLREEREBVWTWVWRIEEIE. 3T LIS, AXSDPPpsOAPENX vEz—J TRRS
nxd,

-7/103 -



3.1.1 AR

& > C A FEShTUWARWES | 192.168.128.140:8888/lab/tree/home/jetson/datafjetracer/notebooks/11_record_camera.ipynb h % & B » 0O %
: File Edit View Run Kernel Tabs Settings Help
[ - * c 2 Launcher X [A 11_record_camera.ipynb @
B + X O [ » m C » Code v Python3 O
Filter files by name Q
o ™/ .- /jetracer [ notebooks / [14]: separator = ipywidgets.HTML('<hr style="border-color:gray;margin:1@px @"/>"')
titlel = ipywidgets.HTML('<b> [1./1 X5 DRE] </b><br>7—¥ v NADETT — Y ZRETEEY, ETT—FdcameraZ A LT LT —5HE
. | Name - Last Modified title2 = ipywidgets.HTML('<b> [2.71 X5 DFIHSLE] </b><br>E{TT—4F DIENTT LI S5H A S ORBABERTFLET, ')
= = zip amonth ago
N 5 data_collection_widget = ipywidgets.VBox([
"] 01_find_pwm.ipynb a month ago e —
* [W 02_interactive_regression.... amonth ago titlel,
[W] 03_optimize_model.ipynb amonth ago task_w:_dggt,
dataset_widget,
[ 04_road_following.ipynb amonth ago annotation_box,
[ 05_road_following_live.ipy... a month ago ipywidgets.HBox( [start_button, stop_button]),
. ) process_widget,
[ 10_find_rawre.ipynb 18 days ago separator,
© [A] 11_record_camera.ipynb 18 days ago title2,
y y release_button,
[®] 12_file_manager.ipynb 18 days ago process_widget
[® 13_annotation.ipynb 18 days ago 1)
(A 14_download.ipynb 18 days ago display(data_collection_widget)
[R] 15_train.ipynb 18 days ago
[ 16_convert.ipynb 18 days ago
[A 17_run.ipynb 18 days ago 1.7 X5 oiE]
[A] 20_detect.ipynb 18 days ago Tty NBOETT -9 2RETEET, EfTT—F EcameraZ # LT ICT—I HMRES NE T, Auto AnnotationiCF = v ¥ & Wh 3 L RIEDELRE
(A 21_convert_detect.ipynb 18 days ago TEEY. JetRacerTIE. Auto AnnotationTOH feF—5 v hOFEBRSE WS E A, SEBEEIET ARTOHEAL T,
W 22_make_movie.ipynb 18 days ago
task = camera v
["] 23_run_detect.ipynb 18 days ago
[" 24_make_dual_movie.ipynb 18 days ago dataset| | aizu_data_101
["] 25_run_dual_detect.ipynb 18 days ago (J Auto Annotation
[ 30_run_jetformer.ipynb amonth ago Stop
[ 98_setting.ipynb amonth ago
[ 99_tool.ipynb 21 days ago
[A classification_joka.ipynb amonth ago
@ dataset.py amonth ago
M lnn b 20 Aaue ann 4

RCHO—DREIZ. BEDORITOKRET. RCA—Z TORTFHETEIEET,
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3.1.1 BXiR

é_,\lll 08 240

AD020S

FCC ID:GHL 0004 Model:TTU-08
This device complies with Part 15 of the
Operation is subject to the

nditions: (1) this device

2 harmful interference
st accept

J—R%z5~10BRE. FEETLS. [StoplRE 2R L TREZRT LET, [Stop] REVZ/T L. £ ETOREKBDBDERRINE T,
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& > C A BEShTUVWARWEE | 192.168.128.140:8888/lab/tree/home/jetson/datafjetracer/notebooks/11_record_camera.ipynb

File Edit View Run Kernel Tabs

= BN .

Settings  Help

(]

Z Launcher

X [A 11_record_camera.ipynb @

B + X O » m C » Code v

Filter files by name Q

@8/ - /jetracer [ notebooks /

.— Name - Last Modified
= | zip amonth ago
W 01_find_pwm.ipynb a month ago

* [®] 02_interactive_regression.... amonth ago

[®] 03_optimize_model.ipynb amonth ago

W] 04_road_following.ipynb amonth ago
W 05_road_following_live.ipy... a month ago
[ 10_find_rawre.ipynb 18 days ago
® ] 11_record_camera.ipynb 18 days ago
[ 12_file_manager.ipynb 18 days ago
[A] 13_annotation.ipynb 18 days ago
[®] 14_download.ipynb 18 days ago
"] 15_train.ipynb 18 days ago
[®] 16_convert.ipynb 18 days ago
W 17_run.ipynb 18 days ago
[A] 20_detect.ipynb 18 days ago
[A] 21_convert_detect.ipynb 18 days ago
[®] 22_make_movie.ipynb 18 days ago
[/ 23_run_detect.ipynb 18 days ago
[A] 24_make_dual_movie.ipynb 18 days ago
W] 25_run_dual_detect.ipynb 18 days ago

W] 30_run_jetformer.ipynb amonth ago

[A] 98_setting.ipynb a month ago

["] 99_tool.ipynb 21 days ago

[A] classification_joka.ipynb amonth ago

2 dataset.py amonth ago

M loa.txt 20 davs aco
Simple ..~ 0 1 & Python 3| Idle

separator,
titlel,
task_widget,
dataset_widget,
annotation_box,
ipywidgets.HBox( [start_button, stop_buttonl),
process_widget,
separator,
title2,
release_button,
process_widget

1

display(data_collection_widget)

3.1.1 AR

Python 3 O

.7 X5 o&E]

F—Ity NBOETT— Y EREFETEXT, EITT— dcamera7 A LT ICT— I HMRIFS N E T, Auto AnnotationicF = v 7 & \Wh 3 & RIFEDESRE

TEXY, JetRacerTld, Auto AnnotationTDFfc7—F v hOEBIES F WEE A, BEEZBRBT AR TOAMEAL TS W,
task = camera e
dataset = aizu_data_102

J Auto Annotation

07 29: 1191 KOERELERL. REZKTLELU R,

28: FPS: 31.3 BW T &IcHR)
27:FPS: 30.3 BH T & ITRTR)
26: FPS: 30.3 ¥ & ITRR)
25: FPS: 30.3 3# & & ITRIR)

[2.73 X 5 DFIBULE]
EfTT— Y OWENTT L5 X5 OHBLEERTLE T,

Mode: Command

[IASHEBIREZ VLT AXTEFELES

: File Edit View Run Kernel Tabs Settings Help
n N -

Z Launcher

X [A 11_record_camera.ipynb @

B+ XTO O » m C » Code v
F—ItY NBOETT— Y ERETEXT, EITT— dcamera7 A LT ICT—IHMRIFS N E T, Auto AnnotationicF = v 7 & \Wh 3 & RIFEDESRE

Filter files by name Q

@8/ - /jetracer [ notebooks /

.— Name - Last Modified
- @8 camera a minute ago
B8 dataset 18 days ago
* W detect 18 days ago
B interactive 32 minutes ago
@ model 18 days ago
@ model_c 20 days ago
B model_c_trt 19 days ago
B8 model_trt 18 days ago
B8 video 18 days ago
m zip a month ago

[/ 01_find_pwm.ipynb a month ago

[W] 02_interactive_regression.... amonth ago

W] 03_optimize_model.ipynb amonth ago

W] 04_road_following.ipynb a month ago
W 05_road_following_live.ipy... a month ago
[®] 10_find_rawre.ipynb 18 days ago
o[m 18 days ago
[ 12_file_manager.ipynb 18 days ago
[A] 13_annotation.ipynb 18 days ago
[®] 14_download.ipynb 18 days ago
[®] 15_train.ipynb 18 days ago
[W 16_convert.ipynb 18 days ago
W 17_run.ipynb 18 days ago
[A] 20_detect.ipynb 18 days ago
[/ 21_convert_detect.ipynb 18 days ago

Simple (0 0

1 4  Python 3| Busy

TEEY, JetRacerTld, Auto AnnotationTDFfc7—F v hOREBIES F< WEE A, BEEZBRT AR TOAMEALTI LT,

task = camera v

3

dataset = aizu_data_301
[ Auto Annotation
Record Stop

07 | 15: 1203DEREER L. FEZETLE L.
14: FPS: 30.3 3# T &ITHRR)
13: FPS: 30.3 (3# & &lcFiR)
12: FPS: 30.3 (3# & & lc&kiR)
11: FPS: 30.3 (3# & & e RK)

Python 3 @

[2.73 X 5 DRBULE]

5HXZ DRBLEERTLE T,

CameraFiiX

0% | 15: 1203DEREER L. REERTUE U,
14: FPS: 30.3 (¥ T & L HRR)
13: FPS: 30.3 (3# & & IcRR)
12: FPS: 30.3 B# T L ITRTR)
11: FPS: 30.3 (3# & & e HRIK)

h % & & » 0D :

® Ln1,Col1 11_record_camera.ipynb

%

Mode: Command @  Ln1, Col1 11_record_camera.ipynb

o

JetsonTld. XEUBEDHIRED /=,

FHIBHHRT L7zNotebookid> ¥ v AT Y LTLIEE W,
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3.1.1 EA&4R

X7R 4% > TNotebookZF L £ 9,

& > C A REShTVARWES | 192.168.128.140:8888/labjtree/h fi /data/jetracer/notebooks/11_record_camera.ipynb h X & » 0O % 5

: File Edit View Run Kernel Tabs Settings Help

» - ES c [Z Launcher X | [A 11_record_camera.ipynl e‘
B+ XD OB » m C » Code v Python3 O
‘ Filter files by name Q| — — — —
(n} F=5ty NAOETT—YERETEEY, EfTT—F Ecamera7 A LY I T7—F HMREINE T, Auto Annotationic F = v 7 %2 Wh 3 L RIEDELRE
- [ jet tebook:
B8/ - [jetracer | notebooks / TEXT, JetRacerTld, Auto Annotation T2 e 7 =9y hDREBESEL WEE A, SEEENET AR TOAMEALTILE W,
. Name - Last Modified
= task ‘ camera v ‘
@8 camera a minute ago
* ™ dataset 18 days ago dataset ‘ aizu_data_301 ‘
B detect 18 days ago [ Auto Annotation
B8 interactive 32 minutes ago Record Stop
@ model 18 days ago
™ model_c 20 days ago 07 16 WX ZEHREKLE LI
- 15: 1203 DEREER L. FEERT LE UL,
& model_c_trt 19 days ago 14: FPS: 30.3 (3 & [25RT)
B model_trt 18 days ago 13: FPS: 30.3 BH & ICERR)
™ video 18 days ago 12: FPS: 30.3 (3# L ILFRIK) 4
| zip amonth ago
[ 01_find_pwm.ipynb a month ago [2. X 5 DRIRBLE]
[W] 02_interactive_regression.... a month ago ETT—YIDRENTET L SHASORBREERITLE T,
[®] 03_optimize_model.ipynb amonth ago
[®] 04_road_following.ipynb a month ago
["] 05_road_following_live.ipy... a month ago 07 | 16: WX FERBRL R LT,
) ) 15: 1203 DERZEER L. REERT LE LT,
["] 10_find_rawre.ipynb 18 days ago 14: FPS: 30.3 (3 &[0T
[®] 12_file_manager.ipynb 18 days ago 12: FPS: 303 (3 & & IcRK) 2.
["] 13_annotation.ipynb 18 days ago [1:
[®] 14_download.ipynb 18 days ago
[®] 15_train.ipynb 18 days ago [1:
["] 16_convert.ipynb 18 days ago 01
[ 17_run.ipynb 18 days ago
[ 20_detect.ipynb 18 days ago [1:
[/ 21_convert_detect.ipynb 18 days ago ‘
= o . P . e =
Simple (1.0 0 M 1 & Python 3|Idle Mode: Command & Ln1, Col1 11_record_camera.ipynb

BALBHIC. REFETEZINZEVTETHTDT, [Discard]ZEIRL £,

Save your work

Save changes in "11_record_camera.ipynb" before closing?

[TOtX]ET28RLED
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& > C A RESNTLAWNES | 192.168.128.140 [tree/homelj /datafjetracer/notebook

: File Edit View Run Kernel Tabs Settings Help
- 1 c 2 Launcher

[
BW Q

™/ - [jetracer | notebooks / home/jetson/data/jetracer/notebooks

= Name e Last Modified E Notebook
@ camera A a minute ago
8 dataset 18 days ago
* B detect 18 days ago ﬁ
B8 interactive 32 minutes ago
@ model 18 days ago Python 3
@ model_c 20 days ago
B model_c_trt 19 days ago
8 model_trt 18 days ago Console
B video 18 days ago
= zip a month ago
[® 01_find_pwm.ipynb amonth ago ﬁ
[W] 02_interactive_regression.... amonth ago
Python 3
[W 03_optimize_model.ipynb amonth ago
[®] 04_road_following.ipynb a month ago
[®] 05_road_following_live.ipy... a month ago

[®] 10_find_rawre.ipynb 18 days ago

© W] 11_record_camera.ipynb 18 days ago

["] 12_file_manager.ipynb 18 days ago E M

[W] 13_annotation.ipynb 18 days ago —_— A 4

[ 14_download.ipynb 18 days ago Terminal Text File Markdown File
[®] 15_train.ipynb 18 days ago

[® 16_convert.ipynb 18 days ago

A 17_run.ipynb 18 days ago

[W] 20_detect.ipynb 18 days ago

[®] 21_convert_detect.ipynb 18 days ago

Simple (100 0 M1 &

el

Python File

=1

Show
Contextual Help

3.1.1 AR

h % & B » 0D :

Launcher

11 record_camera% [shutdown] H L <& [x] RZ>% 1) w2 L. Notebook®d FO+ XZshutdownl £9, COUIEZHIHSET.

NotebookHEH L TWe XEUDREBRINET,

<« > C A REShTLARWERE | 192.168.128.140: /lab/tree/h [i [data/jetracer/notebook

: File Edit View Run Kernel Tabs Settings Help

C @ Launcher

OPEN TABS Close All

home/jetson/datafjetracer/notebooks

\ |E| Notebook
TERMINALS Shut Down All
» a

Python 3

[ ]
(=) [Z Launcher

KERNELS Shut Down All

[ 11_record_camera.ipynb

Console

Python 3

Other

.
— A 4
Terminal Text File Markdown File

e

Python File

B

Show
Contextual Help

L Simpe( o M1 &

h % & B »OD:

%

Launcher

(77102 TeBUOBRIZ LT 7MIIL—BIRRENET,
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& 2 C A REShTLARLE

: File Edit View Run Kernel Tabs Settings

Filter files by name Q

M/ - [jetracer [ notebooks /

Name = Last Modified
@ camera a minute ago
B dataset 18 days ago
* @8 detect 18 days ago
@ interactive 32 minutes ago
B model 18 days ago
8 model_c 20 days ago
8 model_c_trt 19 days ago
8 model_trt 18 days ago
B video 18 days ago
. zip amonth ago
[ 01_find_pwm.ipynb a month ago
[W] 02_interactive_regression.... a month ago
[ 03_optimize_mRdel.ipynb a month ago
[®] 04_road_following.ipynb a month ago
[W] 05_road_following_live.ipy... a month ago
[®] 10_find_rawre.ipynb 18 days ago
L} { 18 days ago
[ 12_file_manager.ipynb 18 days ago
[® 13_annotation.ipynb 18 days ago
[®] 14_download.ipynb 18 days ago
[®] 15_train.ipynb 18 days ago
[ 16_convert.ipynb 18 days ago
[ 17_run.ipynb 18 days ago
[®] 20_detect.ipynb 18 days ago

[W] 21_convert_detect.ipynb 18 days ago

Simple (. 0

[¥IiE3] 13 annotation.ipynb

File Edit View Run Kernel Tabs Settings

0.

\ 192.168.128.140:8888/lab/tree/home/jetson/data/jetracer/notebooks

- £ ] 2 Launcher

[Z Launcher

home/jetson/data/jetracer/notebooks

E] Notebook

Python 3

Console

A

Python 3

Other

M = M & B2

Terminal Text File Markdown File Python File

Contextual Help

X | [ 13_annotation.ipynb [ )

B+ XD » m C » Code v

Filter files by name Q

o

@/ - /jetracer | notebooks /

Name - Last Modified
7 UZ_ineracuve_regre.. amonuTagu
[®] 03_optimize_model.i... amonth ago
* [®] 04_road_following.ip... a month ago
[®] 05_road_following_li... amonth ago
[®] 10_find_rawre.ipynb 18 days ago

[®] 11_record_camera.ip... 18 days ago

18 days ago

|« Lipynl lays ago
["] 15_train.ipyn 18 days ago
["] 16_convert.ipynb 18 days ago
W] 17_run.ipynb 18 days ago
[W] 20_detect.ipynb 18 days ago
W] 21_convert_detect.ip... 18 days ago
[ 22_make_movie.ipynb 18 days ago
[W] 23_run_detect.ipynb 18 days ago
W 24_make_dual_movi... 18 days ago
["] 25_run_dual_detect.i... 18 days ago
[ 30_run_jetformer.ipy... a month ago
["] 98_setting.ipynb a month ago
[/ 99_tool.ipynb 21 days ago
[A] classification_joka.ip... a month ago
@ dataset.py a month ago
O log.txt 20 days ago
{z} pwm_params.json 19 days ago
{:} raw_params.json 18 days ago

Simple © n M 1 {6 Puthon R1ldle

LERTRHRETIL

ipywidgets.HBox( [datasets_xy_count_widget,datasets_speed_count_widget]),
ipywidgets.HBox( [used_memory_widget, total_memory_widget,memory_button]),
process_widget,

separator,

titles,

ipywidgets.HBox( [save_datasets_widget,save_task_widget]),
ipywidgets.HBox( [datasets_xy_count_widget,datasets_speed_count_widget]),
ipywidgets.HBox( [epochs_widget, train_button,eval_buttonl),
ipywidgets.HBox( [progress_widget, loss_widget]),

ipywidgets.HBox( [save_model_name_widget, save_model_button]l),
ipywidgets.HBox( [used_memory_widget, total_memory_widget,memory_button]),
process_widget,

separator,

title6,

ipywidgets.HBox( [load_datasets_widget, load_task_widget]),
ipywidgets.HBox ( [movie_name_widget, skip_movie_dropdown,movie_buttonl),
ipywidgets.HBox( [used_memory_widget, total_memory_widget,memory_button]),
process_widget,

display(data_collection_widget)

3.1.1 AR

b % Q&*D%i\

Launcher |

Python 3 O

M.BERTBHRETIL] [Newl FHRET Lo

FAETIL | [new] v 1R B
UsexXEY | 2870 BXAEY | 6481

07 | 1 {EMXEY : 2870/6481

RBEATT—FEYR] 7/7—2avERET BT -9y NEER,

dataset = .DS_Store v task = camera v

UseXE' | 2870 2XAEY | 6481

FRICETILERT 3%BE13. FoAET)Lidnew]ZBIRL TS ET L,

-14/103 -

13 annotation invnh



3.1.1 BXiR

M.ERTBIHB/ETIL] [New] i ZHRET Lo
FHAETIL | [new] v liFA=153 load model
UseXEY | 2965 £2XEY | 6481 FERAXEYEOEE

07 | 1. ERAXEY : 2965/6481

2EBATTT -2ty b

X SEGOFETIER LT —2ty FEERLE Y, taskidcamera, datasetidh X SEHROFERIC DT T —2 Y FAEERLE T,

[2.58ARTF—9tEYR] 7/ 57—V avERKTET—5 Y MERR,

o
(>

dataset|| aizu_data_102 v task = camera v

UseXEY | 2966 £XEY | 6481 ERXE 2O

1

a4 | 3 EEXEY : 2966/6481
2: ./model/model_aizu.pth®EF /L% FeA & U 7z (torchvision 0.13Lf%),
1: EREXTEY : 2965/6481

dn

[FOAHIRE V=TT —2 Y FOFAHDEIBEINE T,

[2.FART—9tv K] 7/ F—vaveERETET7 -9y h&ER,

dataset | aizu_data_102 v task | camera v FoA

UseXEY 2966 £XEY | 6481 ERAXEYEORS

04" | 5 YIEOFEAKIC EREIDID £9, (30H~19)) ——-—
4. 7—#%+ v k: /nome/jetson/data/jetracer/notebooks/camera/aizu_data_301%F5HAH £ T,
i EFERX:E'J 1 2966/6481
2: ./model/model_aizu.pth® EF /L&A E U f(torchvision 0.13LL),
1:EEXEY : 2965/6481

30D BINTEEFTE LY, TRDIIBAYE-—IHRREINLS. HdHTT T,

[2.56ATTT—9 Y N] 7/ 7—YaviaERETZT—F Y M ERR,
dataset | aizu_data_102 v task = camera v FoA

UseXEY 2966 2XEY | 6481 ERXEYEDRF

as | 6: 0% E @ /home/jetson/data/jetracer/notebooks/camera/aizu_data_102 /xy/0_0_00000.jpgZFA & U 7zo

5: Y OFEA AT IERELADMND £F, (30M~14)

4. 7—#%+t v k: /nhome/jetson/data/jetracer/notebooks/camera/aizu_data_301Z55HAH £ 3%
3 ERAXEY © 2966/6481

2. ./model/model_aizu.pth® EFI)L%FHA F U 7z (torchvision 0.13L(),

FEFERT 2LV

REFXT -2ty FEFRICER L £, datasetFREAHD SERDZFDOT— R v h&((fl:aizu_dataset 102)Z AFI L.

REZ|LET,
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[B.REFEEXET—IEY ] T—5tv NORERZER,

dataset v task = dataset v
XY7Z—5% 126 EET—Y8 | 30
dataset DR Name | aizu_dataset_102 | | greate dataset
UseXEY | 4313 £XEY | 6481 FERAXEYEDORS

as | 7:EEAXEY : 4313/6481
6: OB E ®/home/jetson/data/jetracer/notebooks/camera/aizu_data_301/xy/0_0_00000. jpg% &A% UTzo
5: YE D FHAM T IFRFREAIMND £, (30M~14)
4: F—% v b: /home/jetson/data/jetracer/notebooks/camera/aizu_data_301%F5HAH £ o
3. ERAXEY : 2966/6481

ERLIcBRIDT—2ty hHRETNED,

[B.AFEETFT—TEY N T—9tv NORFLZER.

dataset | aizu_dataset_102 v task | dataset v
XYTZ—5% 0 BET—Y8 0
dataset DFTHIERL Name | aizu_dataset 102 Create dataset
UseXEY | 4313 £XEY | 6481 EAXEYEDOHYS

074" | 8: DatasetZ{ER U E U @ aizu_dataset_102
7-EAXTEY : 4313/6481

6: OKE @ /home/jetson/data/jetracer/notebooks/camera/aizu_data_301/xy/0_0_00000.jpgZ FiA & U 7o,
5: YIE DFHAS T IEEFEHIND £F, (30~14)

4. 7—% v b: /nome/jetson/data/jetracer/notebooks/camera/aizu_data_301% FHAH £ J,
4.7/ T—>a DR

T7)T=

3
TRBRLTVEET, BORAIOKRERT. RONL—UH IV Y I LT/ T2 a BREBDET,

d

rTI. BfzEIbELVEEE. FRVAROTUT7Z27 Uy oL, ERLTVWEERY, ATV l3. EAAZI Vv UL

NEY, SpeediF[REEM] TEML X T,

no | 700 Fai MR
skip(R) | 2 v
. R .
< >
STERAT TOME
<-8] 8>
1w e mE w%

[4.7/F—YavoEiE] &OLV7/T—y 3y, EONAITO#R, BEROESTLWEAT BEZI7YYITEEREET—FEY NDOxylic T—IHBHRE

WRERT L TVBEROFIESKROKFBRZRT LICWEEIE. <[-8L[8]> Ra>Zs/)vILET,
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[4.7/F7F—>a>y0xE] RONT7/T—y 3y, BOMAITOHR. EROESTIWEAT BE%ZY VY IT2EREET Iy hOxylcT—9 HEHS
NEI, Speedid[EEBM]TEMLET,
no | 379 EE HilB&

skip(¥%) | 2 v

speed > L
< >
L3
8B B TOUNE
<[-8] [8]>

dataset = aizu_dataset_101 v task dataset v
XYT—5% | 141 HET—YH | 30
UseXE'J | 4324 £XEY 6481 ERAXEY 2O

BRLAET 28I XYT -4, BET— B THETTE T, PoTILABI-IADHHRIF. 1008EBEDT/ T—>a>ZRELET,

[4.7/F7F—yavoxiE] RON7/F—yay, EOLAITOHR, EMOESTILWGAT. BEEIYYIT3ERELET—IEY MOxylcT—9HEFRS
N9, SpeedlI[REEM]TEMUL XTI,
no | 379 B HIB%

skip(g) | 2 v

speed > L
< >
L3
SEBAI TDOUNE
<[-8] [8]>

dataset | aizu_dataset_101 v task | dataset v
XYTFT—58 | 141 HET—YH 0
UseXE') 4324 £XEY | 6481 ERXEY BORE

BELIET/T—3> 5T —2%30 epochFEIEEL &£ 5, epochsDEZ30ICHER L. [train]RE>E IV w o L. ZHERBRLET,
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dataset
XYTF—58
epochs
progress
REETIA
UseXEY

o4

[5.2%] EPOCHIEETHEBTEEY,

aizu_dataset_101 v task | dataset v
39 BET—Y% 0
30 1 = train evaluate
loss | 0
model.pth save model
4241 2XEY | 6481 ERAXEYEDEE

147: [dataset/aizu_dataset_101]Dxy A7 TV IcT—F ZEBML £ Uz,

146: STOP

145: 4504 B @ /home/jetson/data/jetracer/notebooks/camera/aizu_data_101/xy/0_0_00450.jpgZ&FA £ U fco
144: [dataset/aizu_dataset_101]Dxy A7 TV ICT—F ZEBML £ Uz,

143: STOP

FRHABIBI NS L. ProgressD7 —SHENES RO £,

dataset
XYT— 5%
epochs
progress
REETILA
UseXEY

ov

[5.2%] EPOCHIEE CHEETEX,

aizu_dataset_101 v task = dataset v
39 EET—Y8 0
30 train evaluate
] loss | 0.16302440315485 "
model.pth save model
4241 £XEY | 6481 ERXEY EDEUS
152; ———— e —

151: XYT—%#: 39 SpeedT—%#: 0
150: ¥—# v k: dataset/aizu_dataset_101
149: ZBZHWABLET.

30 epoch@®FEBHRT LTcbH. 4.7/ 77— 3 VORBICED., #HREREZEILET,

noz100< 5VWICRLIPIRE Y2 LT BEOTRIECNBHEREREMEL £,

L. BEEZZVYIL. 7/T7—2a32Z8BMLT. T—2Z@HELET,
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3.1.1 EA&4R

[4.7/ 7= avDEKE] &ONT7/FT—y 3y, EOLPAITO#R. EMOESETLWERT. BEEZVYYITHLEFEEET—IEY OxylcT—FHEFS
NEI, SpeedlE[FEEEM]TEBMULET,
no | 100 B HUBR

skip(#) | 2 v

> .
< >
SR TOMIE
<-8] 8>

dataset = aizu_dataset_101 v task | dataset v
XYF—5% | 115 BET—YH 9
UseXE') | 4291 £XEY | 6481 ERXEYBORE

4.7/ 7= a Y DRME=5.FEEREICTIRLANS, EORL. 7/7—2a>yT—2EFERLTVEET, BEOVLWHRERICKR o7
5. [save model] CETILT —H % model.pth DHBETTHRIFEL £ 956

[5.%#8] EPOCHIEETHEETEET,

dataset = aizu_dataset_101 v task | dataset v
XYT—5% 126 HET—I8 30
epochs | 0 train evaluate
erogress [N loss | 0.0018703119966607445
RETETI%  model.pth save model
Use&:E U | 4291 £XEY | 6481 ERAXEY 20

04" | 311: 30 EpochB: 3.44%
310: HUWRZ M EFILAMREES hE Ufc, Epoch loss: 0.0011
309: 29 EpochH: 3.45#%
308: 28 EpochE: 3.42%
307: 27 EpochBH: 3.44% Z

o

JetsonTld. XEVBREOFIRD /=8, HFTUWENHET L7cNotebookldF> vv hZ T LTLEEL,
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€ > C A RESnTWELESE | 192168128,

[Z Fle cdt View Run Kemel Tabs settings Help

N

@ Launcher

x| #013_annotationpyrib
DO > mCo» Cote v

b % &0 »0OD:

3.1.1 AR

annatation.pynb 18 days ago

+_download.pynb 18 days ago
] 5_trainipyb 18 days ago
= 16_convertipyrb 18 days ago
0 Tnipyd 18 days ago
) 20 detectiynt 18 days ago
) 21_convert_detectp. 18 days ago
) 22_make_movie oyn> 18 days ago
5 23_run_detectipyns 18 days ago

imgle (0 0 MBI ® pubonalig

® nicon 13

[FIiE3] 16_convert.ipynb

Save

Filer fies by name ryf LS e — Lt
© ™/ - [jetracer | notebooks | progress loss | 0
= [ e S e P =
S e = 2xe [ smizmony
& model anhour ago a45: 1 data_301/x4/0.0.
e 2odare P
= Save your work
- model_trt 18 days ago 442.10 REOFE. -
e antou s e FEREOHR] HEEFRLET,
- amonth ago 6. d " . . " .
B oo amenrase = E Save changes in "13_annotation.ipynb" before closing?
T e e [ - -
2 oot o e 2x20 (o smizmony
R —— 18 oy o pasemRAon Cancel D|sd§rd
B ot cameis. Todorssie a4 0 BRORE
0121 maragoos 10 dos a0 2 Tommoms .
[ 15_train.ipynb. 18 days ago
= oyimnisuit B
W 17_run.ipynb 18 days ago
[E AN
B oo Tedeio
(" 23_run_detectipynb 18 days ago
imple (0 0 PN 1 6 Puthon3lidle B _1n1Coll
€ 5 C A BESATVEWER | 192168128, tat b O % &0k MO0 ey
= Flo cdt Viw Run Kernal Tabs Setings Hop ~ File Edit View Run Kernel Tabs Setti
e BEN - : o @ Launcher X toamotstonip 6 | o
Al ) oo oo B Python3 O (¢
ayp—— s [0 ]
= © e wrErns | e = OPEN TABS Close All
[ s wosey [om 252 [omn smxeumona
| ® ot i
- oo annourago i aata 301700 [Z Launcher
= il 20darsane s
™ model_c_trt 19 days ago 443 20 PIROAE
S s e lonE . KERNELS Shut Down All
o [ ——— _ -
[ 01_find_pwmipynt amonth ago dataset  aizu_cata_301 v task | camera v — E 1 3_annotat|on.|pynb
= 02_ineractive_regre. amonth ago BilE | rn_vidoo swipth) | 2 v wEomR |
[®] 03_optimize_model.i. amonth ago.
2 et wosey [om 252 o -
9 05_road_foloving_ii. amorihago ar asesTOP TERMINALS Shut Down All
0 10_find_rawre pyn> 18 days ag e *
E M_record_cameraip. 18 days ago e oemca
B 12t sy 10y a2 1o mmoms J

16 _convert.ipynbTld. REFELETI/ILETensorRTD T +#—< v MMIEH L. B2 L T, FIETHEF L nodel.pth % result.pth & WS EFR
*. TensorRT7 #—< v FTEHL FF,

iRl

./model/model.pth

[1.TensorRTADZEH] &2k, EERLZEBMNICET /L ETensorRTHER ICEHRL £,

v ERL B : 2023-11-24 11:49:04

Ziatk | result.pth

TRT Convert

mi7g

o

JetsonTld. XEVREOFIRD =8, HFWENHET L7cNotebookldF> vv hZ T LTLLEE L,
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3.1.1 AR

(VRN R -]
Python3 O
TNV NN I U N U Dy JERHIURS D | T Wkl LIy WAIN IA R YA L
2]
T Save your work
52, EOHESOSH R |
T 5o SISO R
e s . ) .
AT, MR S SR A Save changes in "16_convert.ipynb" before closing?
R ——
Frer . ) T
[ Cancel D|$§ard Save
e
T 5o, SoORBEBEA SR E |
bl i =l
o TR T, AT 5 ome, SOORB SR A
2
I T T
) © [ Lanctr %) : File Edit View Run Kernel Tabs Setti
hhomefjetson/datajetracer/notebooks/video c
[ notbook |
hut Down Al OPEN TABS Close All
A
s o [Z Launcher
B console KERNELS Shut Down All
A = | [W 16_convert.ipynb |
TERMINALS Shut Down All
other *
M e =
OB omie i
[FIiE4] 17_run.ipynb
17 _run.ipynbT. BEIETZHEIHRWVET,
.6EET 2#RETIL] TensoRTICEEEHDET /L ELoad L E T,
EFL /model_trt/result.pth v |2023-11-26 11:17:06| TRTETF/ILZFHAH
mE7g
Z

Steering7 1 Y ZREL £, EZRITEHE. KODRES<HBBELSICBRDET,

[2.Steering*f ] Steering® 7' VAL £ T, ADIABVKIEE1OUEICLET,

Steering gain 1.70

Speedid. EIEEZRVE Y, EZAT<IBL. ETEENESBD XY,

[3.2E] HREREEED. #FHSRMUNHIBERET,
Speed = EEE v

Speed raw 80

[ETRRIR2 V2L T ETZHIRLE T
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[5.ETDORMR] ETHHBREHRIRICIIVHIEELTVWDOERRELTLLIESIV, 7ORDEDORY Y EEBUAIE—RICTZEBEHBHET,

UseXE' | 3026 £XEY | 6481 ERAXEY BORE

ETR® 21k

a4 | 2:./model_trt/result.pth®FEAICKIIL X Uz,
1: ./model_trt/result.pth®&FAZ KT U & I (MIEIERELD MDD £9).

AIDE &L FRDOLSBAYE—IHRFEINE T,

[5.E{TORM] ETHBERIRICIAVHAEELTVWOZRBL LTV, TOROBEORY v ZEBUAIE—RICT B EBEHOET,
UseXEY | 3026 2XEY | 6481 ERAXEYEORE

iﬁﬁf?ﬂ 21k

074" | |5: #5w4ALE: 8.7ms, Speed: 224.0 (#:#), Steering Gain: 1.7, FPS: 64.0 (3#) & & ICRTR)
4: AIDVEEEN U E LTz,

3: camera/run_aizu_301/xy/IcT—9 ZRELE T,

2: ./model_trt/result.pth®FHAICRINL £ U feo

1:./model_trt/result.pth®FEAZEITL £ 3 (#IEIIRELDND £9),

TORODEDRE V=R LT. FHETE-FDSBIHETE-FICEEL XY, Speed TRELIGEETED IO XY,
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=/800

e ATTU-08 2404
@

FCC ID:GHL 0004 Model:TTU-08
Thic d th Part 15 of the
FCC Rules. Operation .-u;‘u‘n t to the

conditions: (1) this device

evice comg

s 4 se harmful interference
— — ') this device must accept
ference received, including

1ay cause undesired

AIE— FTOETIE. LEDAE Y IBICRITLED,
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P
- |
w‘
AR AR AR R AR AR AR
0
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3.2 IEB R

4 3.2IE85!

3.2.1 Notebooks
5 ¥ % Notebooks
NOTEBOOK®Mi5F
/home/ jetson/jetracer/notebooks (& D £ %

FaBoD{tBDSDH— RIHERESIEV I F Tz T7HA YA F—ILEREREAT. 3 <IJetRacerzfE> e TEET,

AI86 Version2
BHARAFE : AI86 Version2®SDAH— R4 X—J 4> O—K  AlI86 Version2.0.3

Google ColaboratoryliZ &3 2757 RTOFEEZEBML F L7, Jetson NanoTIFE LN > e AXEHRT -2y FOEBIZHDRIGIETED X
-3_0

F— b7/ 7= 3 KRB
IR v MMREHEEEN

BRIBERYEOENM 2200AXS%ZFALTE—FY NERBRIRBETHICERTHHLAESETILZEANEZZ A TEEYS, (ARHExEHY
> bR EICHA) xJetson Orin NanoXi 5

Al 86

Z0-

JEBFICRES>TERITTBEAL—XICITSTEDTEE S
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https://faboplatform.github.io/JetracerDocs/sd_fabo/01.image/

3.2.1 Notebooks

(W] 01_find_pwm.ipynb

[m] 02_interactive_regression.ipynb
[®] 03_optimize_model.ipynb

[®] 04_road_following.ipynb

[m] 05_road_following_live.ipynb
[®] 10_find_raw.ipynb

[®] 11_record_camera.ipynb

[ 12_file_manager.ipynb

[m] 13_annotation.ipynb

(W 14_download.ipynb

(W] 15_train.ipynb

[m] 16_convert.ipynb

(W] 17_run.ipynb

[®] 20_detect.ipynb
[m] 21_convert_detect.ipynb
[m] 22_make_movie.ipynb

[W] 23_run_detect.ipynb

[W] 24_make_dual_movie.ipynb
[m] 25_run_dual_detect.ipynb
[ 30_run_jetformer.ipynb
(W] 98_setting.ipynb

[m] 99_tool.ipynb

a—F&ES Jetson’R—F
01,10~17 Jetson Nano Developer Kit B-01,A-02,Jetson Orin Nano
20~25 Jetson Orin Nano
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523 notebook RnE

1 01 find pwm.ipynb RCH—RICPWMDE% R E

- 02 interactive regression.ipynb 7/ T— 3> FE AI86 Versionl

- 03 optimize model.ipynb EB8{tET)L(TensorRT)ANDZH: AI86 Versionl

- 04 road_following.ipynb B#)E{T AI86 Versionl

- 05_road_following_live.ipynb B#ET (517) AI86 Versionl

2 10_find raw.ipynb PWMOEDORW EIF ZEHESEHE

3 11 record camera.ipynb ETORE(T—2 v FADT—2DIER)

4 12 file manager.ipynb T7ANIZ—v—ERAY bRY

5 13 annotation.ipynb T7/)TF—=v3ay BEAT—EAN

6 14_download.ipynb A >O—FK GoogleColaboratoryfFD 7= DEEKD 7 7 1 L% Zip
b EfES SRR

7 15_train.ipynb F& GoogleColaboratoryA®d J > o & & UJetson TOFEE LBENE Ti&
5IE

8 16_convert.ipynb TensorRTADZ 5 & BiE TIREE

9 17_run.ipynb BEET. ETRE

10 20 detect.ipynb RIBBEHRANT J—XBFERA

11 21 convert detect.ipynb RIBBHRYET TensorRTADZE

12 22 _make movie.ipynb RIBERAT SMEAEEOER

13 23_run_detect.ipynb BEET CREBRYMT  EITREE

14 24 make dual movie.ipynb BEET OSSR BERET

15 25_run_dual detect.ipynb BEETCRRBRIMET REICKDETETILDE

16 30 run jetformeripynb e

- 98 setting.ipynb JetRacerlCHBRZA TS UDA VA =)L (EITEH)

- 99 tool.ipynb Wi-Fisg&E. 12CT /N1 R7 KL RFER. N A TEBHDHESS. ENE— R
. d—RFoUANU—

Al86 Versionl
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1| FaBoBADSDA— R T T Tl BEF S

8-

" 00_setting.ipynb —

"] 01_find_pwm.ipynb __:Il RCH—ICRDEBIEPWMOEDREEH 45
W 02_interactive_regression.ipynb -‘ﬁ— S nY LB

™ 03_optimize_model.ipynb —

W 04_road_following.ipynb g ZBEHET I ETensorRTICZ

"] 05_road_following_live.ipynb \\ggiﬁ@;ﬁ

% 10_find_raw.ipynb

"] 11_record_camera.ipynb

" 12_remark.ipynb

"] 13_make_movie.ipynb

" 99_tool.ipynb

6 notebook AE

1 00 setting.ipynb Ny —VFDRE, FaBoX  7HEABKTIZIT TICRERH
2 01 _find pwm.ipynb RCH—RICPWMOE% RE

3 02 interactive regression.ipynb T/ T—=arveEs

4 03 optimize model.ipynb 82{tET)L(TensorRT)\NDZEH#:

04 road_following.ipynb

BEIET
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3.2.2 PWMOHE

3.2.2 PWMODHE

JetRacerQEFPEFERICIMEFENHD T, CCTREDRBELREZTVED

FRERENE

version 2jversion 1

o

SRE#%. pwm params.json7 71 ILHTEET,
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3.2.3 E1TEE

3.2.3 ETHRE

version 2] version 1

RCH—ZFEEETSETRELEF Y, MELLT—2E—KW—KT7/T—>a Y LTHEAT—22ERLEBEEE T, AT 3>TTORE
SZFALESHTT —2IRETZBHMTT/ T3>z 3HENHD £,

F—b7/ 7= aieeld. O FO—JLEIR #612 JetRacer Rev 2.0.9UBEDERD &5

F—b7/7=aviE FRENICEDEEV TV, BEMELTINDIRFEOHE LT —2Z2RELBVW ENEEH T,

11 record camera.ipynbZBF £9, SEIF. 30fpsTHREL £,

).

+ *
]
i / jetracer [ notebooks /
o Name -
B interactive
an‘ | model
B model_trt
°¢ .| zip
W 01_find_pwm.ipynb
M| 02_interactive_regression.ipynj
D M 03_optimize_model.ipynb

04_road_following.,

W] 05_road_following

W 12_download_data.ipynb
M| 13_make_movie.ipynb
M 14_remark.ipynb

M 98_setting.ipynb

M 99_tool.ipynb

{

raw_params.json
@ utils.py
@ xy_dataset.py

File Edit View Run Kernel Tabs Settings

Help

C

Last Modified
21 hours ago
3 hours ago
4 hours ago
21 hours ago
21 hours ago
4 hours ago
4 hours ago
21 hours ago
21 hours ago
3 hours ago
21 hours ago
21 hours ago
21 hours ago
21 hours ago
21 hours ago
4 hours ago
3 hours ago
21 hours ago

21 hours ago

[Z Launcher

B + X

X | [®11_record_camera.ipynb @

O™ » m ¢ » Code v

F—&ty NOER (EfTORE)

Board % ¥ E

import Jetson.GPIO as GPIO

BOARD_NAME=GPIO.gpio_pin_data.get_data() [0]

if BOARD_NAME == "JETSON_NX":
print(“"Jetson Xavier NX%EBi#")
I2C_BUSNUM = 8

elif BOARD_NAME == "JETSON_XAVIER":
print("Jetson AGX Xavier’% FEH")
I2C_BUSNUM = 8

elif BOARD_NAME == "JETSON_NANO":
print("Jetson NANO% ZEi")
I2C_BUSNUM = 1

Jetson NANOZ% FE5

from jetcam.csi_camera import CSICamera
from jetcam.utils import bgr8_to_jpeg

camera = CSICamera(width=224, height=224, capture_fps=30)

camera.running = False

import ipywidgets
from ipywidgets import Button, Layout, Textarea, HBox, VBox, Label

imnart cuhnrarecc

o

AI86 versionl DHHELDAIE. HE5tI/L5 11TEDtime.sleep(0.100) % HIFR T 3h\ LBIC#EDIF T AXY R TIRLTLESI L,
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ﬁrning

F—b7/F7F—=23 > ERFTIBBEIE 10 find raw.ipynb THEFNIC TORESOFHANBBEIZRD £7,

POBZESZRCE—RICLTTORZFE>TEREDORE. EITLET. 7— 7/ T7—>3>%2ETY55HE(1F. Auto AnotationlZF v I %
HFEd. FrvreMIRVERIE. 7/ 7—23 07 —RIMIMENTERTT/ T—2aveFEETLE Y, (AI86 version 113,
12 remark.ipynb,AI86 version2(d. 13 annotation.ipynb)

folder(d./T/home/jetson/jetracer/notebooks/

taskid 7 7 #JL b Tldcamerall D £9, 7—2 v MIEEDHFIZDITEJ, RecordhRZ Y%7 U v I d 3 e REMNHEIBINE T,

folder | ./
task | camera v

dataset @ recRC

Auto Annotation

Record Stop

04 | 1 WEERBLELE.

AbyTREERT . BENMELEEINE T, BESNIKBEDRTEINE T,

folder | ./
task | camera v
dataset @ recRC

Auto Annotation

Record Stop

07 | 2: A27TROEREERL, BEERTUE L.
(IREERMBLE L,

F—AhcameraZ # ILEANBREINE T,
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B camera

B interacti
® model
B model_trt
W zip

W 01_find_pwm.ipynb

W 02_interactive_regression.ipynb
W 03_optimize_model.ipynb

(M| 04_road_following.ipynb

W 05_road_following_live.ipynb
(W 10_find_raw.ipynb

[m] 11_record_camera.ipynb

(W 12_download_data.ipynb

RELIZT7AILIERTTITDT A INA(xy) L A0y LD T # L4 (speed)ICENENREINE T,

Tr7AIINBO—ENT /) T—>a>T—RICEDET,

M +
-y <« [recRC [xy/

o Name

M 107.112_00058.jpg
M 107.112_00235.jpg
M 108_112_00056.jpg
M 108_112_00057.jpg
M 108_112_00079.jpg
M 108_112_00145.jpg
M 108_112_00182.jpg
M 108_112_00233.jpg
M 108_112_00275.jpg
M 108_112_00276.jpg
M 108_112_00312.jpg
M 108_112_00367.jpg

WY snn aanm AAaan

B

>

XEIET —4%, YERRT—&, E&jpg 771/l

3 hours ago
21 hours ago
3 hours ago
4 hours ago
21 hours ago
21 hours ago
4 hours ago
4 hours ago
21 hours ago
21 hours ago
3 hours ago

3 hours ago

21 hours ago

>
Q

- Last Modified

M 104_112_00146.jpg 3 hours ago

3 hours ago
3 hours ago
3 hours ago
3 hours ago
3 hours ago
3 hours ago
3 hours ago
3 hours ago
3 hours ago
3 hours ago
3 hours ago

3 hours ago

BT L. 27 Z2ML3BBIENATEHBLT. A—RILBRTLTIREL,
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A Z DI T M (R)

import time
camera.running = False
time.sleep(1)
camera.cap.release()

AI86 Version2®Miz&ld. CamerafifihaZ > &L X9,

(2.7 X5 DORBILE]
ETT—FDIENTT LIeSHASOMBALEZRITLET,

Cameralffii

07 | 1 AXSEMBULEL,

3.2.3 ETHRE

ﬁrning

AXSORTHBERITLAWVWTRT T3 L. W XTHBIEEHTE Y JetsonNanoZ E BEINMMREBEHRD £,

Arning

BT 7 AILNMENTVWBBENHD EJ, indATXY FTIT7AIUDNENTVWARVDF TV IDNBELRBENTETVET,

ZEDTF7AINERDITS

1 sudo find ./ -empty
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DT 71 ILDOHIRT B,

1 sudo find ./ -empty -delete

Hint

LO—RZ0Y BRNAETICIY) cICPLI—-ZX7 T b LEEGRDERELEL £ 5,
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3.2.4 @AY

3.24EEAY b
Al 8 6

| L ETERICIZ T/ T— 3 VERICRERRR G CREREGRY /A XDNEENETOTTY/ T2 a FEEORICERZEAY FLET,

s

12 file manager.ipynbZ®fTL /L ZIBEIC_ LN 5RITL T, shift + EnterF—F7zld. LREZVEBLTVEET,

[m] 05_road_following_live.ipynb 21 hours ago
(™ 10_find_raw.ipynb 21 hours ago
(™ 11_record_camera.ipynb 4 days ago
W] 12_file_manager.ipynb a minute ago
(W] 13_annotation.ipynb 17 minutes ago
(W] 14_download.ipynb a day ago
(W] 15_train.ipynb a day ago
ml 1R ~onvart inunh a dav ann
FETF—SHIR

FELLT—2tEY b EHRARAARIVERLTHVELET, T2 0FENSD 1 ORDEZRNIFIFETNTRRINET, £ (R3) & (EL)
DRE 2R L TARELEROBEEFES Z AN L THIRRZ 2R L TEGKZHIRL £ T,

8 XE7—5 OHIER
[HUERpasRfzE] | [BUBRETRIE] 2EELT [HIBRRY V] TREF—SEHIBRULET,

FiiAdataset | b v FiiAtask = camera
= > S | 881
FAsANIE | O SR ®BTE | 10
HUERBAsANIE | O B T | 10 HER

~

gL

HBIEEDT —REFTEMOHLTIANALZEDIFEIENTEET,
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a8 7F-5tv Oy
[V)ipAsaiziE] | (YD TAIE] ZRELT. BBERMEEYEL] RV THLWT -5y MCHHELET,

YlHdataset ’ samples ‘ YlHtask ’ camera VH EEXMEYEL
GBS | O T | 10 |
ns | 3: 005 10ETEYELE L,

2: xyD1#E /6188 §)tich

T—2t v MR
REIIBR 2T —2Ey b T HINZTCHIBRTE X9,

8 7—9tv DY
BRULIET—5ty hEHIBRLETD,

ShiAdataset | run001 v ShiAtask | camera v 2HIBR
=E74
®7
2TZFALE Y,
[Z Launcher X | W 12_file_manager.ipynb X
B + XO [ » m C » Markdown v
[l
vy hETVLETD,
C
[
KERNEL SESSIONS X
o (W] 12_file_manager.ipynb SHUT DOWN
RMINAL SESSIONS X
ES
L
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3257/ FT—=2aveFEFE

3257/ 7= a>eE8 A

FRSHENE
version 2] version 1
Tips

TS V2 BET2EBRZEMTZLSEED KT,

\J
’ﬁps

HRLTUVWBIRET, ET71 v 2HELEFCTELVSAZEMEBITVWVES LS A VICEITIBLSICHETB L. TOICKEDET

version 2|

AI86 Version2
11 record camera.ipynb TiE{TEREIL T. ZDETER% 12 file manager.ipynbT7 ./ F—>3 Y LY TVLSICFREE R Y b LE T,

JRIC13_anotation.ipynb%Z 21T L £ 95

ﬂnger

1aAXRDIDRBORTTI I ROY MLOEEZREDORCH—THHRLEFIRCOAIE—RICT I EEBZTHI O THEESICBELVTHRTRITLTLLE
IV FRLABAVWEZFIFRCA—DERXOFFIZT D, RCE—RTIHEALIEIL,

™ 10_find_raw.ipynb 21 hours ago
W 11_record_camera.ipynb 4 days ago
W 12_file_manager.ipynb 4 days ago
W 13_annotation.ipynb a day ago
™| 14_download.ipynb a day ago
W] 15_train.ipynb a day ago
M) 16_convert.ipynb a day ago
™ 17_run.ipynb 43 minutes ago
Wl 20 detert inunh a dav ann

TILZIEFIC EDS5RITL T, shift + Enter¥—F7cid. LRZVERLTUWEE T, LIFSKTBETOLS BEERI/RNET,

ER L 7= ETET LD R WVWEEIL. [new]Tload model’RZ V&L £,
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[1.EBRTRHRBETIV] [New]IZFHHEETIL,

FHAETIL | [new) v R BB load model

UseXE | 2757 £AEY | 394 FERAXAEY ROBS
a7 | 1:fEREAEY  2757/3964

T TICER L= ETET LD H B BEIEFTHAAHETIIL%EZER L CTload model RE V%R L THRAMAHE T,

o

BEOETILEZERALAVTREDT -2ty FROEGREFE LIV EidnewzBIRL F T,

[M1EBTIHRBETIV] [New]iZFHEET I,

FWAETIL | Jmodel/model202402061601.pt v ERBE | 2024-02-06 16:01:12 load model

UseXEY | 2757 s £XEY | 3964 EAXEYROBE
AY | 1:EAXEY : 2757/3964

FMAAABDT—R2 Y M BRLTFTOAARZ V> EHL £, EfTREIdcamera” # LA £cldrun7 A LAIZHD £9, FEAXE [EJetsondD
RAMXETY, BIRT—EANZEVWEREEICBR2TcDIEFSDTEZIULHD ET, FAXEVDOREREZVEBLT. XEVEFIvIL
FlL &S

[2.8ARTF—9EY ] P/5—23vERETET—FEy FEER.

dataset | run001 v task = camera v FHA

UseXEY | 2757 £XEY | 3964 FERAXTEYROBE

a4 | 4: OB ®/home/jetson/jetracer/notebooks/camera/run001/xy/0_0_00001 jpg% A F L 1z,
3: F)EIDFHAR T IEFF A HIMD £F, (30B~14)

2: F—=# 1t v k: /home/jetson/jetracer/notebooks/camera/run001 & FHAH £ T,
1: EFXAEY : 2757/3964

FHRICRET ST -2ty b7 AEEZHEEIF. NamelcT—2R v % Dlf Tcreate datasetR X Y E L TR T # LA EERL £
. (BFICHBZT—2t v b2 RBIRT 35813, taskTT # L4 %ZRA TdatasetZERL £ 7, )
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325 7/ T7—=a v eFBAE

[B.BEET—FEYR] F—Ftv hDERELEERR,

dataset | 02091709 v task | dataset v
XYF—5% 0 EEF-IH 0
datasetD ¥ HRERL Name = 02091709 Create dataset
UseXE | 3425 £AEY | 394 ERXEYROBE

ER1IKIBICH L THEET —2ZEBMLTVWEET, YIDICEFRE VL TEGZHAELET. BROOIBIT T U JE. BEIROHHEIZ
Z20v MUEZRLE S,

[4.7/7=Y3VORE] BONKT7/ 57— 3y, BONAITOHER, Qilﬁ“o)'fbt*ﬂ_b\imf’:‘f"( HEE7 Vv ITBEEFEET—F Y boxylc:

iF—49 %873
3 : :

LEY, SGEE 5| (R '/‘ IPVANTSIIVYE DE -
no | 76 ‘ B Al
B PS 4 {4489 1
= - & Y
- /' 3> | [ | } .
BifRS AVEES

\* - N
i SESETONE \ i e L

<] (8>

A0y MEFETT — 5 8

spaed 1

EREDD4 W% . S5 i I

...-. m

dataset = 02061452 task dataset
XYTF—5# 322 EEF—-S8 | 187
UseXE! | 3382 £XEY | 394 EEXAEYRONS

a4 | 68: 768 E ®/home/jetson/jetracer/notebooks/camera/b/xy/72_112_00156.jpgE A E U1z,
67: 74 E @ /home/jetson/jetracer/notebooks/camera/b/xy/168_112_00154.jpg% FiA £ L1z,
66: 76# B M /home/jetson/jetracer/notebooks/camera/b/xy/72_112_00156.jpgE LA £ L i,
65: 78# H M /home/jetson/jetracer/notebooks/camera/b/xy/0_112_00158.jpgE A F L1z,
64: 80 E @ /home/ietson/ietracer/notebooks/camera/b/xv/0 112 00160.ipa%x A E L.

o

BgE T )y o$2RTT) T DENANETNdataset 7 A ILAIZHZxy 7 AL ICERBINE T, EROYEDEISFBICIIFERLTED £t
ho THEELIETV, BE. 2OV MUEDT—2t Y MIRD X T4 X —THREBINMAZ V2 F . dataset7 + /LA speed 7 + LA ICEBRBINE
ED
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o

SEBMUTRTT 2RI EHAT 3 LHBNIERLTVBIEGIRDOIPICBDET, BRLOBERZ VERTLTOERICI vV TTEET,
(BTN 2L LEFZBRHCENTT, )

IRy IBEANLET, REETINEGZAAL TrainREZ V2L ET, LIFS5< T3 LlosshHRmINE T, ephocshEOICH D L FBKT
TY. TLELES. ETIILEZEDIFTsave modelzRE VL F 9, TE/-ET/LIdmodel 7 #ILAICHD £,

[5.28] EPOCHIEETHE®TE%T,

dataset v 02061452 v‘ task v dataset v‘
XYF—5% | 322 EEF—5% | 187
epochs | 30 s train evaluate
progress loss v 0
BRETTFIA v model.pth . save model
UseXEY | 3382 | &xEU | 394 | EEXTURORS

n4 | 68: 764 ®/home/jetson/jetracer/notebooks/camera/b/xy/72_112_00156.jpgEFHAE L,
67: 74¥ B @ /home/jetson/jetracer/notebooks/camera/b/xy/168_112_00154.jpg%FiA % U e,
66: 76# B M /home/jetson/jetracer/notebooks/camera/b/xy/72_112_00156.jpgEFAE U fzo
65: 78# B @ /home/jetson/jetracer/notebooks/camera/b/xy/0_112_00158.jpg A & Uz,
|_64: 80# E @ /home/ietson/ietracer/notebooks/camera/b/xv/0 112 00160.ipa%FAE L.

BEZER L 9. REEICES BRIZFBICEODN TV AVERZEVE T, BEFRRZ BT EOJICLD#HFREADRRINED,

(6. FFMABBDIER] Bz ERLET,

dataset | run001 v task v camera v k
% | run_video skip(#) | 2 v Bhi@E D 1ERR
UseXE') | 3382 £XEY | 3964 FEREXEYROBE

A% | 68: 764 E ®/home/jetson/jetracer/notebooks/camera/b/xy/72_112_00156.jpgEFiA £ LT,
67: 74¥ B @ /home/jetson/jetracer/notebooks/camera/b/xy/168_112_00154.jpg& FA £ Lz,
66: 768 B ™ /home/jetson/jetracer/notebooks/camera/b/xy/72_112_00156.jpgEFLAE L,
65: 78# B @ /home/jetson/jetracer/notebooks/camera/b/xy/0_112_00158 jpg% FA * Ui,
| 64: 80¥ E @ /home/ietson/ietracer/notebooks/camera/b/xv/0 112 00160.ipa% A E Ui,

ERENBE T 71 )Lidvideo 7 # LA ICHREFEINE T,
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A + * C

s/ --- [notebooks [ video /

o Name - Last Modified
[ run_detect_video.mp4 a day ago

b°‘ ™ run_video_trt202402081720.mp4 a day ago
[ run_video_trt202402081812.mp4 a day ago
™ run_video.mp4 3 days ago
™ run_video0.mp4 4 days ago
O run_video001.mp4 4 days ago
™ run_video004.mp4 4 days ago

»

BEBLEYTZICIE. 771 EYIREAEI) Yy I THAUO—RLPCICTBELE Y, HEHERIBL LGS, BUT7/T—Yarvz
LTTF—%zEmML. FEZLTETILZEDET,

DQ LJ run_vigeo.mp4

™ run_video0.mp4 ¢

O run_video0O01. rgmi 4

ia ™ run_video004.1 & Open L
Open With »
* 4+ Open in New Browser Tab

/2 Rename

X Delete

¥ Cut

O Copy

D) Duplicate

¥ Download

B Shut Down Kerne

&> Copy Shareable Link

Copy Path

Copy Download Link

New Folder

New File

New Markdown File

Ceill @00

Paste

Shift+Right Click for Browser Menu

BTYIBICIE. 27 2RALET,
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[Z Launcher X | [#/ 13_annotation.ipynb X
‘B+3(rljm>-c»Codev

vy bHIULET,

: File Edit View Run Kernel Tabs Settings Help

C
[
KERNEL SESSIONS X
o [®] 13_annotation.ipynb SHUT DOWN
TERMINAL SESSIONS X

=

ETNBERENE LD BBET T 3RIICETINERDIBEERD T,
ERSNIEETIVIE. RCEFTTRECBENELCE Y, £ 2 TTensorRTTRELHHBEICHD £ 90
WiF. 16_convert.ipynblC TEFILORBEL L £,
FENEE->TLESHER?
DT 7ML ZERDITD

1 sudo find ./ -empty

DT 7AILDOHIRT B,

1 sudo find ./ -empty -delete

o

DB TEAVRERBICE o TE BEIR7 71D RA LRZFICEDEIRT BHENHDET,
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3.2.6 TensorRTADZHE

EFITEXELRED. COFXTIRIERBEARELIDDNDORCH—DEEICDOVTWFEEA, CCTRES(L THREBZERLELIESE

ER

FRSHENE

AI86 Version2

Al 86

Al 86

15.train.ipynb & 721313 _annotation.ipynb TEF I ZFTH L F L7 5. #ROEITREM ED7/=8. 16.convert.ipynb TEF /L% Tensor RT
TEBWELETD,

* N

I ZIEFICEHS5RITL T, shift + EnterF—&7ld.

05_road_following_live.ipynb
10_find_raw.ipynb
11_record_camera.ipynb
12_file_manager.ipynb
13_annotation.ipynb
14_download.ipynb
15_train.ipynb
16_convert.ipynb
17_run.ipynb

20_detect.ipynb

21 ennuart datart inunh

5 days ago
5 days ago
8 days ago
4 days ago
4 days ago
5 days ago
5 days ago
5 days ago
4 days ago
5 days ago

| dave ann

REVERLTVWERT,

-43/103 -



3.2.6 TensorRTADZEH#:

[%] 16_convert.ipynb X
B + X O [ » m C » Markdown v

TensorRT\ D Z {2

AANEITIE+HEGPUX EYMNBETT, 13_annotation.ipynb® FOEZAN Y v v hF IV ENTVWEHMERLTIEE W,

[1]: import Jetson.GPIO as GPIO
BOARD_NAME = GPIO.gpio_pin_data.get_data() [0]

mode_descriptions = {
"JETSON_NX": ["15W_2CORE", "15W_4CORE", "15W_6CORE", "10w_2CORE", '"10W_4CORE"],
"JETSON_XAVIER": ["MAXN", "MODE_1ew", "MODE_15w", '"MODE_3ew"],
"JETSON_NANO": ["MAXN", "5w"],
"JETSON_ORIN": ["MAXN', "MODE_15W", "MODE_30W'", "MODE_40w"],
"JETSON_ORIN_NANO": ["MODE_15W", "MODE_7w"]

}

product_names = {
"JETSON_NX": "Jetson Xavier NX",
"“JETSON_XAVIER": "Jetson AGX Xavier",
"“JETSON_NANO": '"Jetson Nano",
"“JETSON_ORIN": "Jetson AGX Orin",
"JETSON_ORIN_NANO": "Jetson Orin Nano"

LIEs< g3, ¥z y bABRNTEBRLIEVWETILEEATEIRZBOAFZ D1 T TRT Convert RZ > Z L TEHBLE T, W195BIF
CEBBEFEADDD £,

[1.TensorRTADEH] HE8{. FELEBNCETILETensorRTERICEBRLET,

ZH#87 | /model/model001.pth v | ERLE S : 2024-02-05 20:03:47

Ik | result001.pth

TRT Convert

07 | 3: TRTAOERNEG (FAHMD £T)
2: Z#587: ./model/model001.pth
1 EFILOEBREMALET,

ZTMET#. BIECHMEE L £9, dataset® ROy 74TV U X MO SIRETEVCVEREZEZEVE T (SEIE. 13 _annotation.ipynb T7/
T aVEAOBEBRERRLET, )
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[2.EREOETILOBEFM] ZHRECTEFILTHEEFERLIMEL ET,

dataset ’ run001 v ‘ task ’ camera v ‘
BiE2 | run_video_trto01| | skip(#) ’ 2 v ‘ BHE DR
0% | 3: TRTAOZE#AESG, (RfHDHHD £Y)
2: #2310 ./model/model001.pth
1 EFINOEEREMBLET,
#imL 9. OJ KDHERBEAD DB BTN R TET XY,
[2.ZEBEOEF I OBEFE] TREOTFI THEEERLTFELET,
dataset ’ run001 v ‘ task ’ camera v ‘
Bili#, | run_video_trto01 | skip) | 2 v H BEOER
a7 | 43: BEOEANRT UE U,

42: 201 ETRT, #HBNIEFLT: 16.0ms, 300 E /3048 &0 rh
41: 194 ETRT, #HBMNIEFT: 17.4ms, 2908 B /304 % L1 h
40: 18.7HETRT, #BMNIEFLS: 15.8ms, 280K E /3048 h &0 h

= AT iy 3
- 4m O E /30475 yFEch

G2)y7BIRT, video7 #ILAHDSHTYO—-RLNAYVIAVTEHET 7ML BELERLET,
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: File Edit View Run Kernel Tabs Settings Help
A + * &
~ ®m/ - [notebooks [ video /
° Name - Last Modified
[ run_detect_video.mp4 5 days ago
g. ™ run_video_trt0.mp4 24 minutes ago
™ run_video_trt202402081720.mp4 5 days ago
™ run_video_trt202402081812.mp4 5 days ago
9° ™ run_video.mp4 7 days ago
™ run_video0.mp4 8 days ago
0O Y run_video001.mp4,
™ run_video004.mp4 &8 Open
* Open With »
+ Open in New Browser Tab
/' Rename
X Delete
¥ Cut
D Copy
D) Duplicate /
¥ Download
® Shut Down Kernel
&> Copy Shareable Link
M Aae Nadls
S2TZBALET,

% 16_convert.ipynb x
B+ XDO» m cC
[l

vy IV LET,
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: File Edit View Run Kernel Tabs Settings Help

C
[}
KERNEL SESSIONS X
o (W] 16_convert.ipynb SHUT DOWN
— INAL SESSIONS X
(25
([
Z#L =TT )Lidmodel trt7 A LA ICRFEINE T,
+ * C
[
@/ --- |/ notebooks / model_trt /
o Name -~ Last Modified
[ cloud_result.pth 5 days ago
g ™ result001.pth an hour ago
™ result 02051700.pth 8 days ago
. ™ result202402051923.pth 8 days ago
™ result202492051930.pth 8 days ago
™ result202402061414.pth 7 days ago
O [ result202402061603.pth 7 days ago
[ result202402061805.pth 7 days ago
*' ™ result202402081718.pth 5 days ago

WEWERIF. BBIETTY.
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3.2.7 BEET
ESHENE
Al 8 6G§A I 8 6
i 08

04 _road_following.ipynb®iz& 3. EITHRET —HFrun” # LA ICEBEINE T,

Al 86

AI86 Version2D BEIFEITTlE. 17 run.ipynbZfEWET, XT7TT7UVIRIFTTHLLZOY MUK L TH#HRBERITIZ LA TEET,
tIL%Z|BHEIC EHS5RITL T, shift + Enter¥—F7zld. - REZVZMLTVWEET,

LIFS<B U ToEEI P RNE T, ETLIEVWETILZBATTIRTETILHRMAAAZIRL F T, FUH LICIIETHIDD £,

MERTIHBETIL] TensoRTICEHBFHDET I ELoadLE T,

EF)L | Jmodel_trt/result202402081718 v | 2024-02-08 17:19:20| TRTEFILZFHAH

a4 | 2:./model_trt/result202402081718.pth®FHAICRIN L £ L e,
1: ./model_trt/result202402081718.pth@FEA % RIT LU £F (FRIELEEHALMD £T),

ZTFTVITTAE. REBOETL. ABLET, FIHEE1L.0NETIHTY, )

[2.SteeringZ'1 /] Steering® %'« VEELET, BDHAEWZEE1OMUEIELET,

Steering gain 1.00

ZE=RTAY (ROY MLOTAY) SEEENMERETERNE T, XOY MLIZ—EDIZEIR. BEEZEVET, CE5HEEETL. &<
EBLSLEZHABLED

[3.FE] EEIEEED. HAHSRBHMIOENRET,
Speed | [EE{HE v

Speed raw 80
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20y MLOT7/7—2ay L TEES GG, #REZRVE I,

[3.EE] EEIEEED,. HRHSRBRHOIERET,
Speed | HE®{H v

Speed gain 1.00

ETeHRBELEVSEER. BREICFIvIZAN. 77 MILEEZRALET,

[4.82E] ETTOREERELEZWVERRFIvIT—IEERL. BEF—9Ey FEEEELTLREZ W,
SRiE BRE&EDEES | run001

RCE—F (JU—rml]) ICB->TVWB ez LT ETHBER2VZRLEY, LIES<ED L. AIEHLTEOL S 2O D RNE
Fo TORICHBZREVEBLTAIE—F (E>9. Ly RRAT) ICLEY. RCAO—DHEIEESHATORD SJetsonicID EH O BEETL &
To ETNET LIEWBEIZ. TOROREVEZ LT RCE—F (FU—22i]) ICLTEFRZELENSELERSZVZRLET,

o

BAEOZEEBRLTETLE T, BREKUIEPERFERENMEE Z 5B L FIFAIE— RNSRCE— RICEIEICYIDE X L TEREZ 2L F /2 ISE58
LEL&L S,

[5.ETOME] ETMAEETIHICIAPHLRELTVWOERBELTLEEY, 7OROEORI VELTBLUAIE—RICTZEHEBRHET,
UseX EY ’2817 | 2xXEYU | 3064 ERAXEYRORE

EATREMA ] B

074" | 8: MM 19.5ms, Speed: 63.0 (#:58), Steering Gain: 1.0, FPS: 30.3 (3 & [C&R)
7: #EMALIE: 19.4ms, Speed: 63.0 (¥#), Steering Gain: 1.0, FPS: 30.3 (3T L IC&ER)

6: #EMAIE: 19.9ms, Speed: 63.0 (¥#), Steering Gain: 1.0, FPS: 33.3 (3T L ICHRR)

5: #EMIE: 401.2ms, Speed: 66.0 (#i#), Steering Gain: 1.0, FPS: 2.3 (3## T & [CER)

L AIDSERED U U fcs

AXZDORBRZ V2R LET,

[6.WXFDVY—-R] EFTERTTZEAE. hASD) ) —2%ERTTL. Notebook%ZshutdownL TL FE2& L,

Cameralfii

O | 12 hXZEEBLE LR,
11: #5403 19.5ms, Speed: 64.0 (#£5), Steering Gain: 1.0, FPS: 30.3 (3# & & IC &)
10: #5EMNE: 19.9ms, Speed: 63.0 (H#t:), Steering Gain: 1.0, FPS: 30.3 (3# & & IC&RR)
9: HERAIE: 19.7ms, Speed: 64.0 (#£:#), Steering Gain: 1.0, FPS: 30.3 (3¢ & ICHERR)

O TH # X TEE cif = Nna Gain /N

vy bHIULET,
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C
||
KERNEL SESSIONS X
o (W 17_run.ipynb SHUT DOWN
ERMINAL SESSIONS x
()

2THEALEY,

[Z Launcher X | " 17_run.ipynb

B+ XO® » m C » Code v

1 -

o

17_run.ipynb TOETHRET —Ridcamera” # LAICEEEINE T, CE5DT—XETICHMT — 2 ZBMLTBUEEIEE T,

o

5 £ < FENB &L SICStreeing Gain. Speed raw £ 7zi&Speed GainFFAEL THTL LI L,

o

ETeHELLLVCEIR ETREOEGRT —2LDBVEMZRLELTBU7 /T3 LTETAZERLTESCESR ETRORLET,
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3.2.8 Google Colaboratory* £ >7=2 7 REH

FaBo JetRacerCloud Version 2.0.7
Jetson Nano7Zi3 THI Y P TOEZHIETITETH. 410 F—2y FREVNHNIE I STV RTHEZIEITETET,
Google Colaboratory(Google Colab)%#HE 9% Z X TGPURED/N—R I T 7RLTES N TEX Y, Jupyter NoteBookid#oHH 5 A
BINTED, VyFRBRRICSDFERNEZER. BEKELEIDZMS EHBRBICHEDET,

T—R2 DR
13_anotation.ipynb TYER L 72T — 2 Dsample001 £ 11_record camera.ipnb TYER L 7o EFTEIR Dsample001 % H 5N LHAEL TH
EEED

F=REy b EZipZ 7AIICEEHS

11 _record camera.ipnb TExE L /=T — X % 12_file manager.ipynb T#FEE L 13 _anotation.ipynb THEITF — 2% {ED. IN&ELT=T—&
Yy b2 UTTRATYFLET, JetsonNano®D14 download data.ipynbZ% LT

F=2tyvk (BERT—4) Z—DDzip7 71 JLICLTGoogle ColaboratoryNMD 7 71 L7 v FO—RTE3LSICLET,

File Edit View Run Kernel Tabs Settings Help

+ [ +] * C 2 Launcher
[}
M / jetracer [ notebooks /
Name - Last Modified .
o jetracer/notebooks
B interactive 3 minutes ago
bo’ ) 01_find_pwm.ipynb 4 minutes ago E Notebook
M| 02_interactive_regression.ipynb a minute ago
o M 03_optimize_model.ipynb 4 minutes ago
o "W 04_road_following.ipynb 4 minutes ago ﬁ
M| 05_road_following_live.ipynb 4 minutes ago
" 10_find_raw.ipynb Python 3

11_record_camera.ipynb

W] 12_download_data.ipynb 4 minutes ago

Console

M 13_make_movie.ipynb 4 minutes ago

"M 14_remark.ipynb 4 minutes ago
W 98_setting.ipynb 4 minutes ago
" 99_tool.ipynb 4 minutes ago '
2 utils. 4 minutes ago
i 9 Python 3
@ xy_dataset.py 4 minutes ago

Other
L=

Terminal Text File Markdown File Show
Contextual Help

BRI (FTaA L7 N RFOYTRIVUZIMHEEAT,. EELIEVWT =42ty b7+ LA EBERLES,

-51/103 -



3.2.8 Google ColaboratoryzfE->7-27 57 REH

FBEABDOT—%sample001(dataset 7 A ILZ DT/ F—> a3V THERENT—R)Z 12D T7 7 A IICF LD E T, ZIPICEBRRZ V&R L £
3-0

[Donwload zZIP] F—#tv hEERL, ZIPICEMLET, zip/download 7 A LT 7 7 A ILIFEREhET,

F—#+tw bk | sample_001 v #27 | dataset v
XYF—5# | 1166 HMET—F# | 1166
ZIPIC[EHE

BEFLT. TAMBAT—%Zsample001 (camera” # LA ICHZT—R) E1O2DT7AILICEFEHET,

[Donwload ZIP] F—#% v hEERL, ZIPICEML £, zip/download 7 # LY 7 71 ILiddEREhE T,

F—#+twv k | sample_001 v 4 X% | camera v
XYF—5# | 1166 METF—F¥ | 1166
ZIP I EHE

ER7 71 IBEIC K > TRTRENERD 9, MEBTTHHEIETRHEEL & S

zZipft N7 71 IL&IE. 7/ T—> 3 viEHDdataset. EfTEREIdcamerah’ T — 2t v MRICEBHAOITET,

: File Edit View Run Kernel Tabs Settings Help

- o C
[
&/ - /[zip/download /
o Name -~ Last Modified
[ camera_sample_001.zip 8 days ago
g [™ dataset_sample_001.zip 5 minutes ago

dataset sample 001.zip¥camera sample 001.zipMTEFEF, CBE52D20 T 7AIILEHFEVDPCICZT>O—FLET,
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File Edit View Run

).

+

&/ .- /zip/download /

Name

[ camera_sample_001.zip

[ dataset_sample_001 gy
+
,Q
X
X

D
D

|4

Kernel

3.2.8 Google Colaboratoryz -7 5 REH

Tabs Settings Help

*

Last Modified
8 days ago

Open

Open With >
Open in New Browser Tab
Rename

Delete

Cut

Copy

Duplicate

Download

Shut Down Kernel

Copy Shareable Link
Copy Path

Copy Download Link

New Folder

New File

Googled YA FSAIANTF—aty b2 T7yvT7O—FT3

B LTezipZ 71 ILIE. zip7 # L RICHD FET, AUo>O—RLEWI 71IL%EHY U v Download%ERL £7,
—B. BFELONYIVIZETYO—-RLET,

BV ITROYO-RLED

Google Colaboratory% £/ % #1IC. FHIICGoogle7 h Y hHKRETT, GooglelicOJ 1 > L&,

ERIIC. Google R 57 JWIZworkspace jetracer WS ZEIDEAD T A LA EZED FL &£ 3o

zip7 71 )L%Google RS+ JIZ7vy 7O—RL £,
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Gmail Eifg  ss

FEa2 X.. AT714NK

[se] =1
. . v
S—7 B8

FRRE %20 1)w o LT, ¥ 7 +)L4 (workspace jetracer) ZfED. TD T AIIARICzipT7 71 ILE T Y FA—RLE T,

& 517 Q ks

8 #HLWwzALY {
Z7AILOF7v7O—NK
M 7ALY07y7o—K
t
B Google RFa x>k b
Google A 7L v R¥—h >
Google A7 1 3
B Google 7+ —A b
D1t b
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14 download.ipynbTzipiZ L 7=dataset sample 001.zip ¥ camera sample 001.zipZPCHh5Google RS JIC7vyFO—RL %Y,

L RS Q RS54/ TTRE

+ R N1 RKZ47 > workspace jetracer ~
A (m ) (2= - ) (mmw -
O EE -

E2LD)

°°° pj= 7 AN—A
dataset_sample_001.zip

4l

B RIRSAT

VB HERSAT camera_sample_001.zip

1]

S ®HEBFT7M1TA
(Bl) REXDT+ L2 k1) workspace jetracer/
Google Colaboratory %1 f- % D #
Google ColaboratoryliC 77X L &£,

https://colab.research.google.com/?hl=ja

Google ColaboratorylZ &> Z#
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co Colaboratory N& > 2%
77 WE BR BA IVIIL V- ALT

8% M X + d—KF + FFAbk A Ko Jcae—

Q  ’Usic

ColabN\& > Z#

F—=IHALIVR

{x}
O BLEEW,
FDMBDIY—R
ERG

o3V

Colab & &

Google Colaboratorylz & 358

15 train.ipynbiZ®2 1) >V HICT VAL £ T,

Train

Tty hEHEALT, FELET.

Jetson Orin NanoTld. 200007 —4% v h THIRBERETEBEEHLH T, Jetson NanoTlE, 20000 F—4 v b OB (T (X108 EE
ik, TREURLOSEEI TE SColabZ LT EE W,

https://colab.research.google.com/drive/1GbDrNiosTKSJNOJiCiVgv6V8X-0GDBfW?usp=sharing

[]: import Jetson.GPIO as GPIO
BOARD_NAME = GPIO.gpio_pin_data.get_data() [@]

mode_descriptions = {
“JETSON_NX": ["15W_2CORE", "15W_4CORE", "15W_6CORE", "1@W_2CORE", "10W_4CORE"],
"JETSON_XAVIER": ["MAXN", "MODE_1@w", "MODE_15W", "MODE_30w"],
"JETSON_NANO": ["MAXN", "5W"],
"JETSON_ORIN": ["MAXN", "MODE_15W", "MODE_30w", "MODE_40w"],
"JETSON_ORIN_NANO": ["MODE_15W", "MODE_7w"]

}

product_names = {
"JETSON_NX": "Jetson Xavier NX",
"“"JETSON_XAVIER": "Jetson AGX Xavier",
"IFTSON NANOQ": "letson Nana'.
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https://colab.research.google.com/drive/1GbDrNiosTKSJNOJiCiVgv6V8X-0GDBfW?usp=sharing
TOREICH B EILICHEE L TShift+EnterzR{TLE o 2207 7 )LhY/content/ICTE—ENET,

& JetRacerCloud.ipynb ¢
774 WE KR BA SYIIL V- ANLVT EEEEGFTEETATULL
S M x +3-F +7E2k & RS 7caE—

Q b & b ®

0. v FaBo JetRacerCloud ver 2.0.7
{x} » @@ sample_data
o B utils.py « Version 2.0.7(2023411 8298 2F)
B xy_dataset.py » XFIGEE: FaBo JetRacer Al86 version 2.x
| O [EdzZES

o BEEGRS - H—/\KNL2023ERBETETIVDER THER
v BRI T—=IDAVAN=)
xy_dataset.py&utils.pyz ¥ YO0—RUTEET,

O‘; o lwget https://raw.githubusercontent.com/NVIDIA-AI-IOT/jetracer/master/notebooks/utils.py
lwget https://raw.githubusercontent.com/NVIDIA-AI-IOT/jetracer/master/notebooks/xy_dataset.py

[B -—-2024-02-13 09:38:38-- https://raw.githubusercontent.com/NVIDIA-Al-IOT/jetracer/master/notebooks/utils.py.
Resolving raw.githubusercontent.com (raw.githubusercontent.com)... 185.199.108.133, 185.199.109.133, 185.199.
Connecting to raw.githubusercontent.com (raw.githubusercontent.com)|185.199.108.133I:443... connected.

HTTP request sent, awaiting response... 200 OK
Length: 483 [text/plain]
Saving to: ‘utils.py’

utils.py 100%[ >] 483 —-KB/s inOs

TOOA—RFZRITITB LA TOTNRTENE T, GoogleDriveND 77X LF T,

v F—=4Ytv NORER

Jetson =T, 14_download.ipynb Z&2E L., T—% v N &zipTEML £7,

ERE U fzzipld, JupyterLab®Dzip7 # LY ICAzZipD &SR 7 7M1 ILTHERE T
<IEEWN,

Google Drive%Zcolablc¥ V> UE T,

7 © from google.colab import drive
& drive.mount('/content/drive')

[Z Mounted at /content/drive

SEFFFRADT -2ty MH1D2DBEIE. KEID L Z3IC. DATA ZIP = ["dataset_sample 001.zip"]%BEL £,
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» DATA_FOLDER Google DriveD 7 # LT ZICHHOEET
* DATANAME zip7 7 L&A ZZ#WMULET

© import os
import shutil
import zipfile

DATA_FOLDER = "/content/drive/MyDrive/workspace_jetracer/" # d—HIREBICIKTF(
DATA_ZIP = ["dataset_sample_001.zip"] ="

DATA_ZIPS_STRIGHT = ["dataset_straight_101.zip",

s BLEILATTOREIDLSIC

1 DATA_ZIPS = DATA_ZIP
2 #DATA_ZIPS = DATA_ZIPS_STRIGHT

CEEY B

"dataset_straight_102.zip",
"dataset_straight_103.zip",
"dataset_straight_104.zip",
"dataset_straight_105.zip",
"dataset_straight_106.zip",
"dataset_straight_107.zip",
"dataset_straight_108.zip",
"dataset_straight_109.zip",
"dataset_straight_110.zip",

"dAatacet <trainht 111 zin"

A A M MR 1w rmerpe §

"dataset_cut_111.zip",
"dataset_cut_112.zip",
"dataset_cut_113.zip"

DATA_ZIPS_TIMEATTACK = ["dataset_timeattack_101.zip",

"dataset_timeattack_102.zip",
"dataset_timeattack_103.zip",
"dataset_timeattack_104.zip",
"dataset_timeattack_105.zip"]

ATA_ZIPS = DATA_ZIP

DATA_ZIPS = DATA_ZIPS_STRIGHT
#DATA_ZIPS = DATA_ZIPS_SHORTCUT
#DATA_ZIPS = DATA_ZIPS_TIMEATTACK

DATA_SETS = []

local_folder_path = "/content/"

for NATA 7IP in DATA 7IPS-
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2179 % X/content/T+ L ¥ kUildataset7 # LFICHR SN B39 T, /content/dataset/sample001/

= T4 O X + 3d—K + 7%Ab ® R0 71caE—
v 6] cloud_file_path = os.path.join(DATA_FOLDER, DATA_ZIP)
Q Bk B 28 print(f"Copying from {cloud_file_path} to {local_file_path}")
os.system(f"cp {cloud_file_path} {local_file_path}")

S

» @m dataset #.Z|P7“7’f WERR ) .

» gy drive print(f"Unzipping {local_file_path}")
(o]

» W sample_data # BAKEBTAINY DNRERET B/HOYRR
(| B utils.py extracted_paths = []

xy_dataset,
B Py # ZPT7ANERR

with zipfile.ZipFile(local_file_path, 'r') as zip_ref:
zip_ref.extractall(local_folder_path)

# BREINLEITAINS BERE
for file_info in zip_ref.infolist():
extracted_path = os.path.join(local_folder_path, file_info.filename)
# BROYT 71V Y DHERBTS
if file_info.is_dir() and extracted_path.count('/') == 4 and extracted_path not in DATA_SETS:
DATA_SETS.append(extracted_path)

# RARLIZIPT 74 I EHIRE

os.remove(local_file_path)
print("Extracted folders:", DATA_SETS)

Copying from /content/drive/MyDrive/workspace_jetracer/dataset_sample_001.zip to /content/dataset_sample_001.zip

Unzipping /content/dataset_sample_001.zip
Extracted folders: ['/content/dataset/sample_001/'] 4/

T71INDEE. 771 IO EREELE T,

7 — R TFTEHERR

— x d—K + 7%Zb ® R0 7cae—
— 7 7 4)b D " \I.’-Pﬂkl l-SAlOI.J‘I\’_\‘II ]-
> . L )
: (7] xy_files = os.listdir(xy_dir)
Q Bj G B o xy_count = len([f for f in xy_files if os.path.isfile(os.pat
o print(f"{xy_dir}: {xy_count}")
x - else:
{ } ~ (i@ dataset print(f"The directory {xy_dir} does not exist.")
~ [ sample_001
e » B spoed # speed FALINIDT7 IV EEHIV
P speed_dir = os.path.join(dataset_path, "speed")
O » Xy if os.path.exists(speed_dir):
» [ drive speed_files = os.listdir(speed_dir)
» @@ sample_data speed_count = len([f for f in speed_files if os.path.isfile
) print(f"{speed_dir}: {speed_count}")
B utils.py else:
B xy_dataset.py print(f"The directory {speed_dir} does not exist.")

/content/dataset/sample_001/

/content/dataset/sample_001/xy: 1166
/content/dataset/sample_001/speed: 1166

T—ADER (T2 1DOLIBVDOTRESIELEEA. )
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0‘?} © from torch.utils.data import ConcatDataset

all_datasets = []

for dataset_path in DATA_SETS:
dataset = load_data(dataset_path)
all_datasets.append(dataset)

# Concatenate all datasets
full_dataset = ConcatDataset(all_datasets)
print(f @75 —&tybE2EaLELE. &t {len(full_dataset)} #DF—205HVET. ")

5 7—9%2332 BHHABELE
27— S MREELELE. B 2332 HOF—IMBYET.

FEERITLET. TRYIBIETIAILETLO0ICHB>TWVET, WRICEHDETHELTLLEE VL, 30TRy IREDNRSNBH o1HE
& EOFDETINEZRIMETILELT, 2BZXA Yy FLTERTELET,

@ MAX_NON_IMPROVING_EPOCHS = 30
EPOCHS = 100
BATCH_SIZE = 8
# MMOBROB\BEELEERALLTRE
best_loss = float('inf')
# SV EFADE KO EE
train_losses = []
test_losses = []
# TRyODOREE
epochs = []

load_model("")

# best_model.pthZBINTHET 35S

#load_model("best_model.pth")

)train_eval(batch_size=BATCH_SIZE, epoch=EPOCHS, stop_count=MAX_NON_IMPROVING_EPOCHS)

+ Pre-trainedEFNEBRHAHET,
0.13LE

Downloading: "https://download.pytorch.org/models/resnet18-f37072fd.pth" to /root/.cache/torch/hub/checkpoints/resnet18-f3707 2fd.pth
100% /I 44.7M/44.7M [00:00<00:00, 108MB/s]

/content/T« LU FUICETILHMRIESNE T,
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& JetRacerCloud.ipynb ¢
770 g BR BA IVIIL VY- AT EEEEFETCEERATULE

= Trq) O X + 1—K + F7FAb 8 R0 7cae—
. v @ load_model("")
Q bk B ® 5 # best_model pth&:BMTHET 5188

#load_model("best_model.pth")

{x} [+ I8 train_eval(batch_size=BATCH_SIZE, epoch=EPOCHS, stop_count=MAX_NON_IMPROVING_EPOCHS)
~ [ dataset
ez~ B sample 001 E Train Loss (2099 datas) vs Test Loss(233 datas)
» speed T
t xp —— Train Loss
(] > Il Xy 0.30 —— Test Loss |
» @ drive

» @ sample_data

0.25
B cloud_best_model.pth 4——__
B log.txt
B utils.py 020
B xy_dataset.py 0
S 015
0.10 4+

A Aa M N n A

0.05 \’\ VTV A A =

0.00 - ~— N~

0 20 40 60 80
Epochs

Epoch 96 Loss: 0.00185: 100% | 263/263 [00:09<00:00, 27.66it/s]
Loss hasn't improved for 30 consecutive epochs. Stopping training.

FE|H5E7T Llcp /content/cloud_best model.pth {DATA FOLDER}%# %2179 % £ Google R 5+ FICEF /LA AE—SNE T,

RAKMETIL%ZGoogle Drive® 7 A LA Ic A= 3%

»» [14] 'cp /content/cloud_best_model.pth {DATA_FOLDER}

ETIIHEMENE LT
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N1 RKRZ47 > workspace jetracer ~

WOrKspace _jetracer

[E%‘E -]( 14— -][ BEEH -

Z v A—F+—
$ dataset_sample_001.zip =ha
$  cloud_best_model.pth 4/ =Pa
$ camera_sample_001.zip =ha

UFERITEINEFTEERLIEETIADNEEVDPCICA Y YO—RENET, TE5D7 71 )L%]JetsonDnotebook7 v FO— RKZ VT
model 7 A LAICT7 v 7O—RLET,

v BestEFI/ILDAYovO—R

ow [23] if 'google.colab' in str(get_ipython()):
from google.colab import files
files.download('cloud_best_model.pth')

log txt(RITRER)DREFEINE T,
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= TrA 3 X

) v :dataset
o ~ [ sample_001 .
» @ speed ’
] » BB Xy
» [ drive

» [ sample_data
B cloud_best_model.pth

B log.txt 4-—— N
B utils.py
B xy_dataset.py

lossMEC B3 L SICERDT Ry JHICEX T, ZRIEFY. (EHNTOTHADOHEIR. BEHRASD F9, BRIV, )

IREEEhE = {ERE
Google K 5 Jworkspacelld % BT — R (camaera_sample 001.zip)ZEAL £,
UF=ZBELET,

1 CAMERA_DATA_NAME = "camera_sample_001.zip"

v FTT—YDI/INA%EIBE LU THREREZEER

FHICIE O > TWEBWEFTT—9Z 20> TBEODERERBLTLIEE W,

° CAMERA_DATA_NAME = “camera_sample_OO‘I|.zip"/

CAMERA_DATA_FOLDER = "/content/drive/MyDrive/workspace_jetracer/"

# "_"THELTIANY BEER
folder_parts = CAMERA_DATA_NAME.split("_")
top_folder = folder_parts[0] # by7LARILDT7AIN5 %

sub_folder = "_".join(folder_parts[1:]).replace(".zip", "") # Y774 5%
camera_folder_name = os.path.join(top_folder, sub_folder) # T£/&7+)L¥/{R

local_folder_path = "/content/"

local_file_path = os.path.join(local_folder_path, CAMERA_DATA_NAME)
extracted_folder_path = os.path.join(local_folder_path, camera_folder_name)

4ol M A e e da 1 010D
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Google RS T 5 - LTHELF T,

# RRUEZIPT 74 )% &
if os.path.exists(local_file_path):
os.remove(local_file_path)

# BREHDI7AINEBERT
num_files = sum([len(files) for _, _, files in os.walk(extracted_folder_path)])
print(f"Number of extracted files: {num_files}")

Copying from /content/drive/MyDrive/workspace_jetracer/camera_sample_001.zip to /content/camera_sample_001.zip
Unzipping /content/camera_sample_001.zip
Number of extracted files: 2332

BEZRTI 5 LFRBERmMp4 7 7 TLHAMERECNBETPCICA Y Y O—RENE T, BEZBE LKL Y. BET 7 ML ERSEED
BRLHEINE T BVRAIHRBEROBERICZD X,

cO & JetRacerCloud.ipynb '+
771 BE RR BA FVIAL VY- ANV EEERETEEEBATUL

+3—F +F%¥Zh | @& RSq7caE-

= 7rA0 0O X
Q @ G B © o [23] if 'google.colab’ in str(get_ipython()):
from google.colab import files
{x} [+ files.download("/content/"+compressed_path)
» @ camera
e ~ [ dataset
~ @ sample_001
0 » [@m speed v HRf%% CoIabJ:'C“?:'E/_T
» BB Xy
» i@ drive
» @@ sample_data © from IPython.display import HTML
B cloud_best_model.pth from base64 import b64encode
B logtxt mp4 = open(compressed_path, 'rb').read()
B utils.py data_url = "data:video/mp4;base64," + b64encode(mp4
B video_0213_1914.mp4 HTML("™"

<video width=224 controls>

<source src="%s" type="video/mp4">
</video>
""" 9% data_url)

B xy_dataset.py

Google SR ETHHERTETET,

- 64/103 -



3.2.8 Google Colaboratoryzff>7=2 57 FEEH

cO & JetRacerCloud.ipynb v+
TrA WE KRR BA SVHIL Y-l AVT EEEEHETEECATULL

= Ir1 M x +3-F +7¥2b e F37caE-

Q G B ®
Y. [24] from IPython.display import HTML

13

{x} o - # from base64 import b64encode
» @ camera
- g dataset mp4 = open(compressed_path, 'rb').read()
o) data_url = "data:video/mp4;base64," + b64encode(mp4).decode()
~ [ sample_001 HTML("""
(] » [ speed <video width=224 controls>
» WXy <source src="%s" type="video/mp4">
) </video>
> i drive """ 9% data_url)

» @ sample_data
B cloud_best_model.pth
B log.txt
B utils.py
B video_0213_1914.mp4

B xy_dataset.py

HRICETINOFHEZ IR EA DEGREE > TFHEL 9. BRBBLLBDN21HEIE. T—2EY b2EPLED. TRy IRZELLTHEY
FELABLED

1ip

Google Colaboratory COERTHELDIFEIF. GPUDFEARMEIRACIVET, T2ty MBEIRy IRERABLEL &£ 5,

REFELIZEEEHETILDT 741 )L%]Jetson Nano®model T L & kU (/home/jetson/jetracer/notebooks/mode) N7 v FO—RK L £,

Jetson Nano®Jupyter lab®D 7w FO—RREZ>%E 1) w2 LT £F/pth7 71 J)L%/home/jetson/notebooks/model/N7 v FO— K L
16_convert.ipynb(TensorRT)ICTETI/ILD&ZEL L. 17 run.ipynbiC TEEIETLE T,
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.
: File Edit View Run Kernel Tabs Settings Help

A + * & @ Le
~ ®m/ - [notebooks [ model / % |
O | Name - Last Modified
[ best_model.pth 7 days ago
&‘} ™ model001.pth 8 days ago
(Y model20240205.pth 8 days ago
) model202402051821.pth 8 days ago
ab ™ model202402051844.pth 8 days ago
3 model202402051920.pth 8 days ago
0O [ model20240206.pth 7 days ago
[ model202402061601.pth 7 days ago
¥ [ model202402061804.pth 7 days ago
I OEmmE,. Jetson®Jupyter notebook TY,
1o

EACABRERE LEFRTEELTBEZ LT TVLERL & S,

1

JA—FUVTRICAND LS BHEREZBNEILTVEZL & S,
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3.2.9 RfERIESFA

version 2] version 1

BE

REORCH—ZEHOESZH BT/ T—>aYEE (A—r7/7—23Y) 2#RTTE2LIICLET,
(11 _record camera.ipynb)

RCA—IE. 7OR GXEW) »S5REHTESZREL. XTT7VYIES (STHexOy MIUES (TH)TRCA—FBLTVWEIH. TDRE
BOSHTWS 2 DOPWMESZFHAIL 9, E5DAMAIFHK6 OHz, KEIE. BHLZ1000u#~2000pHicHEDEY,

ﬂnger

ERRICBEVWTHBTRITLTIRE L,

o

Oy hO—)LEMR #6112 JetRacer Rev 2.0.9LFDERD &3t

o

Connect’h 2 > &R L FRDI S —HHBIEMNTTVET,

Traceback (most recent call last): File "/usr/lib/python3.8/threading.py", line 932, in bootstrap inner

BHl. TOHBEREEAI-RIZHZIBFEzEBEVWLET, UTOI—RFRO8DERZ 1 2ICEELTKREZLSBEEVWLLET,
datal = i2c.read i2¢c block data(addr, 0x01, 8)%

datal = i2c.read i2c block data(addr, 0x01, 12)ICEE L TRERZ VEHLF T,

FHRIAE

FIEMES 25T L TV DIE. JetsonNanoTIEA <. I FO—ILERD YA IV HRERD 5 OFHEES Z5HRI L TLWE T, 2COT/NART
R L X1F0x08IZ% D F,
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12C DRSS

0x08: PWMD{li DI\ _Ef
0x3c: OLED Display

0x40: PCA9685(PWM® 1)
0x70: PCA9685(PWM® 1)

!i2cdetect -y -r $I2C_BUSNUM

3.2.9 ZERESFTR

@ 1 2 3 45 6 7 879 a b c d e f

00: ——— -

10: == == - —— —— — ——
201 = - - - —— — — —
30- —mes ees en enes Gnen emen Smen  enes
40: 40 —= —= —= == —— —— -
50: == == == == == = —— -
60: == == == == - = —— -

TR { R ——
|

08

— - —— Y —— ——

ERIICRCE—RFTHULFARLAETHRBVWREZH#IFL. /ERIZ. RTT7VYI UL ROV MLEY L UN=RRAYFIFBRBINRLE

HEBVNKSICLTLLIEEL,

Hj7> X 20
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W' JetRacerZEERICHKEL. 7ORDEBDRIVICEDRCA—E—F (RE) ICYIDEX T,

CONTTU-08248
X/ [1007-AD0205
B2 s v

¥ )

2Ry

10 _find raw.ipynbZ R £ 9,
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B+ X

O [ » m C » Code

v

[%] 10_find_raw.ipynb X

~ File Edit View Run Kernel Tabs Settings Help
" + * C
~ m/jetracer [ notebooks /

o Name - Last Modified
B interactive 19 hours ago

LS | model an hour ago
B model_trt 2 hours ago
= zip 19 hours ago
A 01_find_pwm.ipyjg 19 hours ago
L 2 hours ago
=] 2 hours ago
L 19 hours ago

* =] 19 hours ago

10_find_raw.ipynb
11_record_camera.ipynb
12_download_data.ipynb
13_make_movie.ipynb
14_remark.ipynb
98_setting.ipynb

@G @

99_tool.ipynb
2 utils.py
@ xy_dataset.py

RAFTI Y IESEHR

19 hours ago
19 hours ago
19 hours ago
19 hours ago
19 hours ago
19 hours ago

2 hours ago
19 hours ago

19 hours ago

RCH—EREZONICLT. 7ORDEEFEDHONICLFE T,

PWMODIED IR EIF

Board D ¥/7

: [import Jetson.GPIO as GPIO

BOARD_NAME=GPI0.gpio_pin_data.get_data() [@]

if BOARD_NAME == "JETSON_NX":

print("Jetson Xavier NX%EEH")

I2C_BUSNUM = 8

elif BOARD_NAME == "JETSON_XAVIER":
print("Jetson AGX Xavier%ZiZ5:")

I2C_BUSNUM = 8

elif BOARD_NAME == "JETSON_NANO":

print("Jetson NANOZEFEE:")
I2C_BUSNUM = 1

12C D FBAER

0x08: PWMDAli DR EF
0x3c: OLED Display

0x40: PCA9685(PWM®D 1+ 77)
0x70: PCA9685(PWM®D H77)

!i2cdetect -y -r $I2C_BUSNUM

SYOVOHEE

Jetson Nano 2G, 4GIZBUSNUMZ1ICIEE L £, Jetson NXid, BUSNUM%

o

E—E—rENMCI 2 3581d. ESC (7Y 7) HHEESE2E

TETAVEICEDBD £7,
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9]: type = TYPE_SPEED
train_eval_widget = ipywidgets.VBox( [
ipywidgets.HBox( [raw_front_widget]),
ipywidgets.HBox( [raw_stop_widget]),
ipywidgets.HBox( [raw_back_widget]),
ipywidgets.HBox( [start_button,set_button, stop_button])
1)

display(train_eval_widget)

St | 1028
B1k | 1516
@it | 1960
Connect Set Stop

[10]: print("raw Aiff: %s" % raw_front)
print("raw $15%: %s" % raw_stop)
print("raw #iff: %s" % raw_back)

raw #iff: 1028
raw ag: 1516
raw {%ift: 1960

Connecth& > U v LET,

TORDRF 7T EEICVDIEWVCEID, FHAILE T,
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Seth&>& 0 ) v I LET,

TORDRTT) I %=HRIICL. FHAILET,
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iy DIRBEIZ L F 9,

Seth&>& 0 ) v I LET,

TORDRATFTI VTR ERIZVLDEWVICTID. SHAIL £95
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Seth&>& 0 ) v I LET,
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Z0Ov MILESZEEHA

/] type = TYPE_STEERING
train_eval_widget = ipywidgets.VBox( [
ipywidgets.HBox( [raw_left_widget]),
ipywidgets.HBox( [raw_center_widget]),
ipywidgets.HBox( [raw_right_widget]),
ipywidgets.HBox( [start_button,set_button, stop_button])
1)

display(train_eval_widget)
% | 140

thik | 1572

£ | 2024
Connect Set Stop
8]: print("raw &Z: %s" % raw_left)

print(“"raw H&®: %s" % raw_center)
print("raw &H: %s" % raw_right)

raw f: 1140
raw $s: 1572
raw H: 2024

TORDLN—%F|WTEIEREICLTEAILE T,
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Seth&>& 0 ) v I LET,

TORODLN—ZBLE Y, PILREBICLTEHAILE Y,
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iy DIRBEIZ L F 9,

Seth&>& 0 ) v I LET,

TORDOLN—ZHIC5 W TEEREBICLTEHIILE S,
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Seth&>& 0 ) v I LET,

FHRIE N7 —&ldraw_params.json” 7 T IILAGERINE T, EFE. FHRISNIBEDEL LWHEERL TSI L,

import json

json_str = {

"raw_steering": {
"left": raw_left,
"center": raw_center,
"“right": raw_right,

}

"raw_speed": {

“front": raw_front,
"stop": raw_stop,
"back": raw_back,

}

with open('raw_params.json', 'w') as f:
json.dump(json_str, f, ensure_ascii=False)

print(json_str)

{'raw_steering': {'left': 1140, 'center': 1572, 'right': 2024}, 'raw_speed': {'front': 1028, 'stop': 1516, 'back': 1960}}

/home/jetson/jetracer/notebooksiZraw params.json” 7 1 JLHERETNE T,
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[m] 05_road_following_live.ipynb 19 hours ago

[W] 10_find_raw.ipynb 3 minutes ago
(W 11_record_camera.ipynb 19 hours ago
[m] 12_download_data.ipynb 19 hours ago
(W 13_make_movie.ipynb 19 hours ago
W 14_remark.ipynb 19 hours ago
[m] 98_setting.ipynb 19 hours ago
(W 99_tool.ipynb 2 hours ago
{:} raw_params.json 2 minutes ago

@ utils.py 19 hours ago I

@ xy_dataset.py 19 hours ago
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3.2.10 BEDIER

3.2.10 BIEDER

B]E LI OBELICEEZFHEICLXT, HREN > LET N ZHE TR TESDTERTT,

13 make movie.ipynb%Z R £7,

! + * C [Z Launcher X ["]13_make_movie.ipynb X
M / jetracer [ notebooks / B + X OO » = C » Markdown v
o Name - Last Modified
B camera 3 hours ago @JEII @ﬁ,ﬁ
M interactive a day ago
(55
I model 4 hours ago .
from ipywidgets import Button, Layout, Textarea, HBox, VBo:
B model_trt 5 hours ago import ipywidgets
% =
W zip a day ago import os
. i . import cv2
m 01_find_pwm.ipynb a day ago
(W] 02_interactive_regression.ipynb 5 hours ago [ DIR = "./"

TASK = ['camera','run']

(W 03_optimize_model.ipynb 5 hours ago

(| 04_road_following.ipynb aday ago task_widget = ipywidgets.Dropdown(options=TASK, descriptiol
M| 05_road_following_live.ig a day ago datasets_widget = ipywidgets.Dropdown(description="'dataset
. . . make_button = ipywidgets.Button(description='Make movie')
7 10_find_raw.ig 4 hours ago video_name_widget = ipywidgets.Text(description='#jifi&")

[m] 11_record_ 3 hours ago

1 = Layout(flex='0 1 auto', height='100px', min_height="'10l

12_downlq
process_widget = ipywidgets.Textarea(description='0%", va

a day ago
13_make_movie.ipynb a day ago

14_remark.ipynb a day ago process_no = @
def write_log(msg):

3 3 @ 3

98_setting.ipynb a day ago global process_widget, process_no
99_tool.ipynb 5 hours ago process_no = process_no + 1
. process_widget.value = str(process_no) + ": " + msg + '
{:} raw_params.json 4 hours ago
@ utils.py aday ago [1: from torch2trt import TRTModule
@ xy_dataset.py a day ago

model_trt = TRTModule()

model_widget = ipywidgets.Dropdown(options=[],description=
model_time_widget = ipywidgets.lLabel(description="'#FRLHF :

TensorRTOET L2 BUERZ Load R 2 > &I U v I LTHARAHET,
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change_task{1ASK19])

movie_collection_widget = ipywidgets.VBox( [
idgets.HBox( [model_widget,model_time_widget, load_button]),
Box( [datasets_widget, task_widget]),
Box( [video_name_widget,make_button]),
et

display(movi llection_widget)

EFIL | Imodel_trt/result.pth v {ERL B : 2023-08-05 13:54:50 Load
dataset  recRC v task = camera v
E)i@E4 | runModelTest Make movie

a4 | 2:./model_trt/resultpth®FHACAEIH U & Ui,
1: ./model_trt/result.pth®FA%E T U £ T (#EIEEELS LMD £T),

3.2.10 BEDIERL

BB LEVWEGRT — 2 Z&EIRL £9, taskidcamerahrunzZE U £ 9, camerald. 11 record camera.ipynb TERE L7z 7 71 LB, runid

04_road_following.ipynb THREI L 7= 7 7 1 LB D £

isplay(movie_collection_widget)

EFIL | Jmodel_trt/r v {ERBF : 2023-08-05 13:54:50
dataset  recRC v task v camera
E)E4 | runModelTest Makern 'O

ns

-81/103 -

Load




3.2.10 BhEDIERL

BELIcETZENTED

E7I)L | Jmodel_trt/result.pth

1 2023-08-05 13:54:50 Load
dataset | recRC task | camera v'
Make movie

ENE 4 | runModelTest

_—a .~ . —— s e Ammm A

Make MoviehRZ>%& 271w L%d, VideoT1 LI MUBERINmpd 7 71 IILHTEHHD £,

B camera 4 hours ago
B interactive a day ago
B model 4 hours ago
B model_t 5 hours ago
B video 5 hours ago
= zip a day ago
" 01_find_pwm.ipynb a day ago
W 02_interactive_regression.ipynb 5 hours ago
W 03_optimize_model.ipynb 5 hours ago
W 04_road_following.ipynb a day ago
W 05_road_following_live.ipynb a day ago
) 10_find_raw.ipynb 4 hours ago

T7ANEREI Uy LTEEVWONY IVIZZT > O—RF L, BEEZERLEY,
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M/ --- [ notebooks / video [

Name - Last Modified
[ runModelTest.mp4 5 hours ago
I Open
Open With >

+ Open in New Browser Tab
/' Rename
X Delete
¥ Cut

O Copy

I7) Duplicate

¥ Download

® Shut Down Kernel
Copy Shareable Link
Copy Path

Copy Download Link
New Folder

New File

LR B L P

New Markdown File
[*] Paste
Shift+Right Click for Browser Menu

BREFER. RIIT/T—2aVICBDET,
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3.2.11 7/ 57— 3> (remark)

3211 7/ 7—>3 > (remark)

Al 86

road_following live & T\ road_following® BEIFEITTS &< LWHRWEEIEZ. BE. interactive regressionT7F—&t v b DEM L G
FREERMT25E EZREE) HCTVETH remarkid. ERBEADETIVICHABIEREEADT —2%T7/T—>a Y LEBERT —2%—
B—MIREEL. 7/ 7—>aveEE, Bl XF¥vTTEET, 7/ 72 avzBMELBBELLERT—HSEZBEIEEFY, BT X%
BELEDTEZOTERNTY,

F9. 12 remark.ipynb% LT

File Edit View Run Kernel Tabs Settings Help

= + o C [Z Launcher X | ["12_remark.ipynb X
| / jetracer [ notebooks [ B+ X DO » = C » Markdown v
o Name - Last Modified
B camera 2 minutes ago -7 — ~ ~
eract r/Tr—=>3v
I interactive 13 days ago
[
@ model 13 days ago
S 2ab
% B model_trt 13 days ago I-ﬁ— l\ G)E&BU
= run 12 days ago
import Jetson.GPIO as GPIO
| train 13 days ago
0O m 00_setting.ipynb 9 months ago BOARD_NAME=GPI0.gpio_pin_data.get_data() [@]
) i if BOARD_NAME == "JETSON_NX":
A 01_find_pwm-osc.ipynb 12 days ago print("Jetson Xavier NXZEZi#")
* [ 01_find_pwm.ipynb 12 days ago I2C_BUSNUM = 8
W 02_i i ion.ipynb 134 elif BOARD_NAME == "JETSON_XAVIER":
_interactive_regression.ipyn lays ago print("Jetson AGX XavierZEi")
"] 03_optimize_model.ipynb 9 months ago I2C_BUSNUM = 8
= N N elif BOARD_NAME == "JETSON_NANO":
1 04_road_following-osc.ipynb 12 days ago print("Jetson NANOZEHE")
M 04_road_following.ipynb 12 days ago I2C_BUSNUM = 1
") 05_road_following_live.ipynb 9 months ago Jetson NANOZERil
[W] 10_find_raw.ipynb 9 months ago P - .
— ETT—%dcamera7 A LY ICREENTWE Y, SER. cameraZ ALY DF—F L7/ T—YavERBIRBWET,
M 11_record_camera.ipynb 13 days ago
™ 12_remark. ynb 20 minutes ago import os
[W 13_make_movie.ipynb 9 months ago import matplotlib.pyplot as plt
- . import matplotlib.image as mpimg
7 99_tool.ipynb 14 days ago import matplotlib.patches as patches
[W BoardRevisionRecognition_Rev010000.i... 13 days ago import re
M F710JetRacerRunExternalCLKOSC.ipynb 12 days ago ERE }pyw%dgets
- from utils import preprocess
A pca9685_osc_TEST.ipynb 12 days ago from ipywidgets import Button, Layout, Textarea, HBox, VBox, Label
) pwm_params.json 12 days ago from ]:upyter_c}ick?ble_image_widge‘:t import ClickableImageWidget
from jetcam.utils import bgr8_to_jpeg
{2} raw_params.json 12 days ago import cv2
[ Untitled.ipynb 12 days ago import torchvision.transforms as transforms
X from xy_dataset import XYDataset
@ utils.py 9 months ago import time
@ xy_dataset.py 9 months ago import threading
import torch
import torchvision
DIR = "./"
1 M 1@ Python3|ldle

ﬂnger

1OXDDRBORXTTI IR ZRAOY MILOEFHEZREORCHA—TERLFIRCOAIE—FICT B LEBTHTOTEERICBEVTHITERITLTLE
TV FALBVWEEIFRCA—DEREZOFFICT %D RCE—RFTIHEACKESL,

ﬁrning

R47ICIE. 01 find pwm.ipynb THERL L fopwm_params.json” 7 1 LHREIZHRD £,

T2 TETIB L. TOEBERIRNET,
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3.2.11 7/ 57— 3> (remark)

: File Edit View Run Kernel Tabs Settings Help

- ¢ S : S ETr= x e o
B / jetracer [ notebooks [ B+ XTO 8 » m ¢ » Code v
i 1y
o Name . Last Modified display(data_collection_widget)
B camera 3 minutes ago
‘g M interactive 13 days ago
| model 13 days ago [load] dataset | 20230707 V‘ task l camera V‘
odel_trt 13d
“u 8 model_tr 2ys ago [save] dataset ‘ RE_A V‘ task ‘ train V‘
| run 12 days ago
™ train 13 days ago no ‘ 0 ‘ load image delete image
O [R] 00_setting.ipynb 9 months ago play stop. before next
[" 01_find_pwm-osc.ipynb 12 days ago sleep(ms) ‘ 50 v‘ skip(#%) ‘ 1 vl
* [ 01_find_pwm.ipynb 12 days ago ID ‘
[R] 02_interactive_regression.ipynb 13 days ago - speed FITx ‘ 0 l
[ 03_optimize_model.ipynb 9 months ago /Ty [ 0 ‘
[W] 04_road_following-osc.ipynb 12 days ago 7.5 speed l 0 ‘
[W 04_road_following.ipynb 12 days ago
[ 05_road_following_live.ipynb 9 months ago #l x ‘ 0 ‘
[W 10_find_raw.ipynb 9 months ago Ry ‘ 0 l
[R] 11_record_camera.ipynb 13 days ago '; #58 speed [ 0 ‘
™ 12_remark.ipynb 21 minutes ago
[M] 13_make_movie.ipynb 9 months ago Add
[W 99_tool.ipynb 14 days ago epochs ‘ 1 ‘ rain ovaluate
[ BoardRevisionRecognition_Rev010000.i... 13 days ago .
) HAEFI [ [new] v‘ HRER | ‘ Joadmodel
[ F710JetRacerRunExternalCLKOSC.ipynb 12 days ago
[A] pca9686_osc_TEST.ipynb 12 days ago progress loss ‘ 0 ]
:} pwm_params.json 12 days ago BETFINEG [ model.pth ‘ save model
{:} raw_params.json 12 days ago »
=]
[W Untitled.ipynb 12 days ago
@ utils.py 9 months ago
@ xy_dataset.py 9 months ago
[

1M1 @ Python3|idie
F—aty FOARH
road_following*record camera G L 7cEFZ R UIH L £,

record_camera T#xiE Lcamera” # LA ZIEE L1=IHEIE. load DIERICH taskz camerazi#EiR. road following THE L 7=35& IErunz
FEIRL £J, datasetldfmELIZWVWT A IILEEEZERLE T,
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3.2.11 7/ 57— 3> (remark)

: File Edit View Run Kernel Tabs Settings Help

» + [ ] * c 2 Launcher X | ["12_remark.ipynb °

'/ jetracer | notebooks / B+ XD B » m C » Code

o Name . Last Modified :l’isplay(data_collection_widget)
M camera 3 minutes ago

‘g M interactive 13 days ago
| model 13 days ago [load] dataset | 20230707 v task | camera v

“u 8 model_trt 13 days ago [save] dataset ‘ RE_A V‘ task ‘ train V‘
| run 12 days ago
| train 13 days ago no ‘ 0 ‘ i o nlane

O [R] 00_setting.ipynb 9 months ago play stop before next
[" 01_find_pwm-osc.ipynb 12 days ago sleep(ms) ‘ 50 vl skip(#%) ‘ 1 vl

* [ 01_find_pwm.ipynb 12 days ago
[R] 02_interactive_regression.ipynb 13 days ago le ‘ speed FITx ‘ 0 l
[ 03_optimize_model.ipynb 9 months ago /Ty [ 0 ‘
[W] 04_road_following-osc.ipynb 12 days ago 7.5 speed l 0 ‘
[W 04_road_following.ipynb 12 days ago
[ 05_road_following_live.ipynb 9 months ago #l x l 0 ‘
[W 10_find_raw.ipynb 9 months ago Ry ‘ 0 l
[R] 11_record_camera.ipynb 13 days ago “ #58 speed [ 0 ‘
[® 12_remark.ipynb 21 minutes ago
[ 13_make_movie.ipynb 9 months ago Add
[W 99_tool.ipynb 14 days ago epochs ‘ 1 ‘ rain ovaluate
[ BoardRevisionRecognition_Rev010000.i... 13 days ago .
[ F710JetRacerRunExternalCLKOSC.ipynb 12 days ago FAETN [ lnew] v‘ fFARE l ‘ foad model
[ pca9685_osc_TEST.ipynb 12 days ago progress loss ‘ 0 l
:} pwm_params.json 12 days ago BETFINEG [ model.pth ‘ save model
{:} raw_params.json 12 days ago
[W Untitled.ipynb 12 days ago =7
@ utils.py 9 months ago
@ xy_dataset.py 9 months ago

1M1 @ Python3|lidle

load imageZz R&Z >R L TEHGZO—FLE T,
BEDHDND £79) BRIITEGHIRTINE T,

O— FH'BERET LB EBusylc D,
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: File Edit View Run Kernel Tabs Settings Help
+ 2 ]
]
B / jetracer [ notebooks /
o Name -~ Last Modified

B camera 5 minutes ago
eg B interactive 13 days ago
B model 13 days ago
B model_trt 13 days ago
% = run 12 days ago
| train 13 days ago
O [M] 00_setting.ipynb 9 months ago
A 01_find_pwm-osc.ipynb 12 days ago
* (W] 01_find_pwm.ipynb 12 days ago
[ 02_interactive_regression.ipynb 13 days ago

[ 03_optimize_model.ipynb 9 months ago

W] 04_road_following-osc.ipynb 12 days ago
"] 04_road_following.ipynb 12 days ago
"] 05_road_following_live.ipynb 9 months ago
W] 10_find_raw.ipynb 9 months ago

W 11_record_camera.ipynb 13 days ago

™ 12_remark ynb seconds ago

[A] 13_make_movie.ipynb 9 months ago
[W] 99_tool.ipynb 14 days ago
[M] BoardRevisionRecognition_Rev010000.i... 13 days ago
[ F710JetRacerRunExternalCLKOSC.ipynb 12 days ago
W] pca9685_osc_TEST.ipynb 12 days ago
{:} pwm_params.json 12 days ago
{3} raw_params.json 12 days ago
[W Untitled.ipynb 12 days ago

@ utils.py 9 months ago

@ xy_dataset.py 9 months ago

Z Launcher

B+ XDO »

17

[load]
[save]

no

sleep(ms)

epochs
FAETIV
progress
REETINA
os

play

X " 12_remark.ipynb X

m C » Code v

display(data_collection_widget)

dataset | 20230707 v task | camera v
dataset RE_A v task | camera v
0 load image delete image
stop before next
50 v skip(¥) 1 v
skip(#) 77 x | 121
/7y 12
7/ 7 speed 0
#i x | 160
##® oy 110
58 speed | 87
1 train evaluate
[new] v ERLE R load model
loss | 0
model.pth save model
5: 0¥t B ./camera/20230707/xy/127_112_00241.jpg HAE L1,

4: 1% B ®./camera/20230707/xy/83_112_00180.jpg%E&A%E 1.
3: 248 B ?./camera/20230707/xy/149_112_01289.jpg%E AL /.
2: 14 B ®./camera/20230707/xy/83_112_00180.jpg&FiA£L 1.
1: 08B ?D./camera/20230707/xy/127_112_00241.jpgZFd EL 1,

(remark)

1 1 & Python 3|Idle

Saving completed

I TICERBEAET LD H B35 E(model 7 # LARICHZ T 71 L) 13,
VERIBLET, EREHRT S /-Devalute RZ U EZ L £7,
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3.2.11 7/ 7—< 3> (remark)

: File Edit View Run Kernel Tabs Settings Help

M + * (]
B / jetracer [ notebooks /

o Name - Last Modified
B camera 5 minutes ago

[ I interactive 13 days ago
B model 13 days ago

"o B model_trt 13 days ago
M run 12 days ago
| train 13 days ago

D [ 00_setting.ipynb 9 months ago
["] 01_find_pwm-osc.ipynb 12 days ago

*' W 01_find_pwm.ipynb 12 days ago
[ 02_interactive_regression.ipynb 13 days ago
[ 03_optimize_model.ipynb 9 months ago
[W 04_road_following-osc.ipynb 12 days ago
[M] 04_road_following.ipynb 12 days ago
["] 05_road_following_live.ipynb 9 months ago
[® 10_find_raw.ipynb 9 months ago
["] 11_record_camera.ipynb 13 days ago

[ 12_remark.ipynb a minute ago

[W 13_make_movie.ipynb 9 months ago

W] 99_tool.ipynb 14 days ago
[ BoardRevisionRecognition_Rev010000.i... 13 days ago
[ F710JetRacerRunExternalCLKOSC.ipynb 12 days ago
[W] pca9685_osc_TEST.ipynb 12 days ago
{2} pwm_params.json 12 days ago
{:} raw_params.json 12 days ago
[® Untitled.ipynb 12 days ago

@ utils.py 9 months ago

@ xy_dataset.py 9 months ago

o1 M 1 & Python3|Idle

2 Launcher

B + X

X | W 12_remark.ipynb X

OB » = Cc »
7
display(data_collection_widget)

Code v

[load] dataset | 20230707 v task | camera v
[save] dataset | RE_A v task = camera v
no | 0 load image delete image
play stop before next
sleep(ms) | 50 v skip(#) | 1 v
speed 7/7x | 127
757y | 12
7/ 7 speed 0
#HR x| 160
#A y | 110
° ##8 speed | 87
Add
epochs | 1 train evaluate /
FAETIL ‘ .Jmodel/model202306291059.pt v e BR | 2023-06-29 10:59:44 load model

progress loss | 0
BEETI4 | model.pth save model
0% | S5: 0#B®./camera/20230707/xy/127_112_00241.jpgZFa£L /=,

4: 1#B®./camera/20230707/xy/83_112_00180.jpgZ5AE L 7=,
3: 248 B ®./camera/20230707/xy/149_112_01289.jpgZEHA £ L 1.
2: 14 B ®./camera/20230707/xy/83_112_00180.jpgZ& A% 1.
1: 08B ®./camera/20230707/xy/127_112_00241.jpg%HAE L 1.

Saving completed

LIF5<E>T. PlayR & >z 9 L EHIRLZ ERTENE T, KENEWVFEIE. sleep(ms)D ROy FH T2 U X b T—HRROBEZEN

EER

g XF Yy FLEVWEEIF. 1~5KOBETIAF Y I TEET, (RFVTLAVGER1IMEBIRLET, )

[load] dataset = 20230707 v task | camera
[save] dataset  RE_A v task | camera
no | 33 load image delete image
play stop before next
sleep(ms) | 50 v skip(#) | 1
speed 7/ 7 x | 215
/7y | 112
7’/ 7 speed 0
M x | 156
& y 109
86 #8 speed 93
Add

stopR & > TPlay% H#f. before THIDERA. next CRDERICEETE £ 9, noldEIROBSICHD £J,

- 88/103 -



3.2.11 7/ 57— 3> (remark)

[load] dataset = 20230707 v task | camera v
lsave]\dataset RE_A v task | camera v
no 34 load image delete image
play stop before next
sleep(ms) | 50 v ﬂ&) 1 / v
speed 7/ 7 x 125
7/7y | 112

#M x | 156
S oy | 109
128 #38 speed 91
apaed;91 Add

B7/T7—>ay LItBEgERETZIHEAERIRLE T, savell®dT—2 v M(RE_ARE B,RE C,RE DOWFNH) taskidi@Etrain F 7z ld
cameraZziERL £7,

[load] dataset | 20230707 v task | camera v /
[save] dataset | RE_A v task | camera v
no 34 load image delete image
play stop before next
sleep(ms) | 50 v skip(#) | 1 v
speed 7/ 7 x| 125
77y | 12

HEM x | 156
e/ oy | 109
128 H® speed 91
apaed.91 Add

HRERCEITRRERIEL T 7/ T2 aVBEPEGREZIFY TLTVWEET, BIREVV VI TRy T A NAICT—IDMRESNET,
RAFFIVIEDT ) T—3Y

BEBOY—H—DRTT7IIETY)DT—R EBEDT/T7—3Y)  BEON—A—DRATTIVIOHRT—R %D T, TOBEA
)y LTBU7Z/T—>a>YLEd,

RE ADET ) Oxy7 # LA ICERT —2MRESNE T
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3.2.11 7/ 7—< 3> (remark)

XEEY A XISHE2 24 Fy b THD. RFREIF L1 2EBDET, RRUSEL,

apaed:91

REFESNELIS. nextRE Y ZIR L TROERE T/ T—2a ¥z LET,

Z20v MVEDT/ TF—23>

Add

Fizo 2OV FILED T/ T—>avEEIMLEVWESIE. speedD R TA 4 —%Z{LTHAAAdREZ V%L £, RE ADET (Hl) dDspeed
T ANRICERT —EDMRFESNE T,

xEHEBEWVWKHIZZOY MLEOHRETY, (FLVJOMn/N—0~224)
nextRZ VEMLTRDT ./ T7—>3 > %&{TULN
ETCDT/T—2aMEENMRT LIcDAR S, savell®hd CNETOEETITONIEER LT 2ty FERHSEBZEEET,

e

FEDepochs (FEH) xDTFFRX Ry I RICAH L CtrainfhZ %L £7,
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3.2.11 7/ 57— 3> (remark)

[load] dataset = 20230707 v task | camera v
[save] dataset RE_A v task | train v
no 34 load image delete image
play stop before next
sleep(ms) | 50 v skip(#) | 1 v
speed 7/ 7 x| 125
7/7y | 112

7/ 7 speed 0

#W x | 156
R vy | 109
128 #58 speed | 91
apaed:91 Add
epochs = 30 train evaluate
\%iéf?)b ./modellmodel202306291059.ptVB% 2023-06-29 10:59:44 load model
progress |G loss | 0.04384587239474058
®REFEETILE | model.pth save model

0% | 74: 34#% B ®./camera/20230707/xy/125_112_00507 .jpgZE&tiA £ L 1=

73: 33 B®./camera/20230707/xy/215_112_01684.jpg%xFidFEL 1.

72: [camera/RE_A]MDspeed h7TVICTF—HEBMLEL L.

71: 34 EH®./camera/20230707/xy/125_112_00507 .jpgxFidAEL 7.

70: [camera/RE_A]®Dspeed h7TVICTF—&EBMLEL .
LIE5< T2 eEBZHFBIMN. progressElosshRREINE T, FENIUEF>TLESHERIE. BIRT 7 MIILHZOAGEEENTIVET,
BRATWAERT 7 ILEZEDBRVWTL I L,
DT 7L ERDIT 3,

1 sudo find ./ -empty

DT 7AILOHIRY B,

1 sudo find ./ -empty -delete

L <|IFaBo7OJ %= CEL I LY
xlossH 2 TIE S D OE BN R EZIRNCE LR D L S iCepochsZRHDTLZT LY,
EBRMET L6, FEOFREETILRAICEE Lsave model’RZ V&L 7,

RESNLET/LIdmodel 7 # LA ICRESNE T,
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3.2.11 7/ 7—< 3> (remark)

epochs l 0 ‘ train evaluate
FAETIL | Jmodelimodel202306291050.pt v | {FRLER | 2023-06-29 10:59:44 | load mode!
orogress [N loss | 0.004278683758996151 |
®REETIE | model.pth ‘ save model
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3.2.12 IRIEIEHHIRT

A

3213 AR—, Fa—rUFIJIIHEFR

CCTIE 1DDAXSHBAXSOERICEZHAZHERL F 7o

Jetson Orin NanoRIETITVWEL & S0

20 detect.ipynbZBHE £ 9,

HLOOA—REUTOLSICATIVELZEELET,

B

Sector1H'5 9 F L TetiCZEWEL £,

WIDTH = 80
HEIGHT = 80

LOAD_DATASETS = []
LOAD_TASK = ['camera', 'dataset']

3.2.12 RIFIFR AT

1 8 6

#CATEGORIES = [“mall","diner","bank","school","hotel","supermarket","hospital","campus",6 "etc"]
CATEGORIES = ["Sectorl","Sector2","Sector3",'"Sector4","Sector5","Sector6","Sector7","Sector8","etc"]

Jetson Orin Nano%x -« & —%vw MIEEF 40>O—-KFLET,

dataset.py DEXS

https://github.com/sangyy/jetson-dlinano/tree/master/classification

DR—Y & Ddataset.py%% 7>~ 0O—K L. JetRacer®Jupyterlablc 7 v 7O— R L&Y, FiLAYY RTHRETETY, FovO—RRET LS,

[EIVESEN

import os
file_path = 'dataset.py’
if not os.path.exists(file_path):
!wget https://raw.githubusercontent.com/sangyy/jetson-dlinano/master/classification/dataset.py

--2024-09-11 08:34:47-- https://raw.githubusercontent.com/sangyy/jetson-dlinano/master/classification/dataset.py

Resolving raw.githubusercontent.com (raw.githubusercontent.com)... 185.199.110.133, 185.199.111.133, 185.199.108.133, ...

Connecting to raw.githubusercontent.com (raw.githubusercontent.com)|185.199.110.133|:443... connected.
HTTP request sent, awaiting response... 200 OK

Length: 2067 (2.0K) [text/plain]

Saving to: ‘dataset.py’

dataset.py 100% [===================>]  2.02K --.-KB/s in @s

2024-09-11 08:34:47 (5.22 MB/s) - ‘dataset.py’ saved [2067/2067]

JupyterLab®Notebook% ShutdownL. &5 —EmM&E

ETIILIENewZ BIRL T A B £ T BIFEOETIHHZI5RIF. ETLZHARALET, TOHEIF. AT X —ICL>TEBERICKH L TOH
ARERISRTEINE T,
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3213 AR—2 Fa— kU T7IIIES

8 1.EFILEHAH
SEOETFIEFTAHLET,

FAEFIL | [new] v GREE \| load model

A% | 3: [new]hSERENI-D Tresnet1BOBITOEHLASHSHET,
2: /nvdli-nano/jetracer/notebooks/detect " EE L TWEEAs,
1: change_save_dataset

FRIERTZ 7/ T—>avEBOT -3ty DT AIABERELE T, LT #ILAddetect 7 # LEADETFIERSINET, H57 T
ICTF—2t v b B B5EIddatasetd ROy 7R TV U A D SRIRLE S,

83. 79ty MREF
BELLET—9ty NCBRELET,

dataset | direction202409071932 v fRfFtask = detect v
datasetD ¥ F{ERK Name | direction202409071932 Create dataset

A% | 8: change_save_dataset
7: DatasetZ{ERL L & U 7z : direction202409071932
6: name: direction202409071932

5: direction202409071932% £/ L £ 7,

3 ~ D NN

EFHRT SN, BEDBREZZINENT/ T—>a>Y L TWVWEET, p RV THE. >OVED, <OAYRLICADET, 7/7—>avid.
BMARZUHIBLEY, BEREZEMLIAEBARTINE T, 7/ T7—>ar LicBEiRiddetect 7 # LABE DR 7 + LAANREINE T,

®4.7/7=av
7/ T2 a v ERE,

sleep(ms) l 50 v ‘ skip(#) | 2 v
no | 220 ¢ i AR
Sector1 Sector2 Sector3 Sector4 Sector5 Sectoré Sector7 Sector8 etc
‘ !
0.10 0.10 0.10 0.10 0.20 0.10 0.10 0.10 0.10
Lo 0 Lo Lo Lo Lo ° Lo
Bm & &m Bm & Bm e & Bm

0% | 13: 70MBEFHAFE LT,
12: OB EFAZE U,
11: SOMBEFHAE LT,
10: 40O BEFAE LT,

EEOTRY VHTEELE T, 2EIMRTLELES. ETILRZDTFTRELED,
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3213 A&R—=Y, Fa—rUTIIIEH

®5.%8
R E % RE.
epochs 1
progress
loss | 0

accuracy 0
train evaluate
REEFTILEZ  model.pth RE

AY | 13 7T08EEFHAFE UL,
12: 60 EEFAE LT,
11: SOMBZEFHAF U T,
10: 40 BZFAE UL,
9: 30K BEFAE L1,

TERETADS ELHBLTVRIDESHERRLE T, ETAT7MIUDMER SN, HIV Y I THEZH T >O— KL TPCLTHERAL X
Yo BEDAELICHR L EREEIRTINES,

® 6.5HERE
MEEEEER L. BRESLET,

#id|4 | run_detect video skip(#) | 2 v E)@D R

as | 13: 708BEFAE U,
12: 60 BEEFHAFE LT,
11: 5OMBEFAE LT
10: 40 E&EFHAE U1,
9: 3O BEEFAE L.

PREENRITNIL. TensorRTAZH: L THRRIMZEML £, 20 detect.ipynbZB LT v w 4> L21 convert detect.ipynb A
HFEL & Do

21 convert_detect.ipynb% 317 L T. 20 detect.ipynb TEL I NIz ET /L& Tesnsor RTAEHL £,

RIC. 22_make movie.ipynb TIIRIBETIIL O FZIRZER THED O £ T,

T 512, 23 _run_detect.ipynblEFEBFETLTAH T BEETIMCEIDARATY FHATY FENTVWBONERBOETICL >THELI O X T,
BENDB7=HIC. 24 make dual movie.ipynb TIFETETFT I ERBETILOEBELZIRLER THEI O X T,

25 run_dual detect.ipynbld. AET /L. BETILOETETINZHH. BROBERICL >TETILZEVWD T THRBETIEET,
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Bl

3.3 &

J 3.3%F

K

3.3.1 Wi-FiDBRE
Wi-FiDE%E(GUI)

A VA= MIERATREAWI-FI7 O£ AR Y MMCERLE T,

. 33 @) 8:01AM %

m % BIR

More networks

Connect to Hidden Wi-Fi Network... 77 22 /—ﬁ’,r o, I\ }d‘: E}R

Create New Wi-Fi Network...
VPN Connections

v Enable Networking

v Enable Wi-Fi
Connection Information
Edit Connections...

Wi-FiDREETAT F)
A R(nncli )JTWIi-FiZERETZEHTEET, F—IFIHSRIELET,
TIERAEAY FDRAF v >

BOOWI-Fi7 O RRA Y b EXF v LT —BZRRLET,

1 sudo nmcli device wifi rescan
2 nmcli device wifi Llist

SSID. EKRE(SIGNAL), €F 1) 7+ (SECURITY)D—ENRTEINZDT. HEiLICWTIEIRA > FDOSSIDZREEL 75

SSID X PASSWORD %355 L T

SSID ¥ Password%* 5% L TS L £ MySSID & MyPassword |&. $EHTT % 77 AR > hDSSID X PasswordICBEF X TL 23,

1 sudo nmcli device wifi connect 'MySSID' password 'MyPassword' ifname wlan0
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3.3.1 Wi-FiD&E

ERORR

ERREZHESE L £ 9, wlan0 D' connected (27 2 TLVNUIKERSE 7 T

1 nmcli device status
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3.3.2 Windows D& E

3.3.2 Windows D& E
fIREDEIE

WindowsOSTl&. Jetson WindowsZ i L TH. IP7 RL XA BETEDIRSNABWT—IHZWVWTT, DD, FETEDIRD £,

Jestonz Windows%Z USB Type Tt L T< 723 L\,

[Windows]-[SRE]- [k b T—0 &1 VA —% v REBVE T,

< BT Q BEOBRR - B
~
O LYRT=JE1IF-2Y b
w
l | . . @ o By o >
1V5-RYMsL KTUvs 2ykT-5 9 MB. 38% 30 BF
D w-A
M JZ7h g
= WiFi .
Y E6. BA0RUNI-I0OER, #ENSRSES 7 @ >
€) Bluetooth £ 7/ A
(% worovetvs-z0r ) Cp A-9%oh ,
I, P IRTL DNS BE. HESIBLER
PARIN:ES
, VPN
& 7 9) PR ] ?
o THIVE
B Ry RARY b
D warss @ s iremenass 17 @) >
& J-A
HEAT-F
* FIEIPY T4 .:DD MY VAEEEEL A7 @ 2
J  TIANRY-rtFaUT4
v a8 Jo%y N
' Wi-Fi 5T~ Ry MERRGTOFY H-/(-
@ Windows Update
Y BMYNTYT ARy NERE TN T T
Q  FUMI-ooRER N
FRTOFYNT-9 PHTI-ERT FIRT-HDY LY

A —H Ry FMEGEOFRDUsbNcm Host DeviceZ#FE L £,
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Qe R N\ e 01 O

@ = @

®

=LA

VAT

Bluetooth & 7/\1Z
RYRT-J¥AVH-2y b
BARERE

77

ThIY

-

7EIEYT4
TIANY- %2174

Windows Update

3.3.2 Windows D& E

Q BREDRR I
~ = =n
FYRT=0E14VF-2Yk > RYNI-IDFEMERTE
FYRI-T PHTH-
=a Wi-Fi PR
* S | Intel(R) Wireless-AC 9560 160MHz TS e
Bluetooth Ry 77 g~
@ Bluetooth Device (Personal Area Network) mAID v
el 3l
g? SRIEH | Realtek PCle GbE Family Controller mR-ID M
1-4xyk 3 e -
(Q? FBISN TWVRWRYRT-2 | UsbNem Host Device IS @)
1-Hxuk 2 g~
l;? FRIENTLELRYRT-2 | Remote NDIS Compatible Device IS e
ZOftDERE
SEORERE ,
RKYMI-IDBEEHEDRTEEETD
T-HERRR >
N=ROT7 L GO TOI T4 >
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@

‘:

X
@

®

=LA

YATA

Bluetooth ¥ 7/\1 2
FYLI-JeAVG-Fyb
BARKRE

77

FHIVE

;537

=
=)

J=1
7IEIEYT4
TIANRY-t2FaY74

Windows Update

Q

3.3.2 Windows®

BFANCEA -
= =
RYRT=JE4V5-29k > 2YRI-IDFEMER
L‘“T ﬂi%’%ﬂ ,R;ealtek PCle GbE Family Controller -9 © M
g (EPEPLE )
—HRy (- N
C‘? FRIENTWVEWRYRT - | UsbNcm Host Device mIIS
XTAT7ORE: A
EMENMM R 46,933
ZEN ML 263,221
VYR 425 (Mbps)
oS 00:03:13
ZOTITI-DBEEEE BHEEETD
(emorosszm )
2007 TI- ATV W&
. J
1-YFub 2 ol
C‘? ERNENTLELRYRT-7 | Remote NDIS Compatible Device mHCTS e
ZDOftDERE

2nes
HE

FHT. [P'192.168.55.100', =*v b YU X '255.255.255.0'ZEFEIP7 FL X LTEIDIRD £9, JetsoniZid. '192.168.55.1'HA&IDIERS N
TWS DT, Windows%'192.168.55.100'ICEIE T 2 L BEHIREL F 7o

-100/103 -



3.3.2 Windows D& E

IP s EDIRE

IP7RLA

(192.168.55.100

$IRYE NAT
(255.255.255.o|

7-roA

HTTPS #Zeh(0 DNS
A7
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>

=LA

JAT

Bluetooth ¥ 7/{/ X
RYRT-JEAVF-RY b
BARKRE

77

@ e B\ ¢ © 81

e
¥
=

FIEIEYTA

Q@ >

TIHANRY-t¥aY74

@ Windows Update

Q

REDRR

SR STOEYLES Y

1-%xyk 3 0T0/F1

IPEYET
IPv4 7RLZ:
1Pv4 YA7:

DNS #-/\-DFYHT:

EFVVIRE (XZ1E):
Yv2 0-h)b IPv6 7RLA:
IPv6 DNS #—/{—:

IPv4 7RLZA:
&

288
FIAN-DN-T3:
METRLA (MAC):

a ATERR
& I-RRyImiE
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3.3.2 Windows®

B
192.168.55.100 =

255.255.255.0

EE) (DHCP) wRE

425/425 (Mbps) -
fe80::bf1b:41db:2bd4:8f1d%40

fec0:0:0:ffff:1%1 (FERES1k)
fec0:0:0:ffff:2%1 (FERES1k)
fec0:0:0:ffff:3%1 (FERES1L)

192.168.55.100

Microsoft

UsbNcm Host Device

10.0.26100.8737
12:1A:8D:B2:11:FA

0

> BIOTONT1ERR

X

2nes
HE



3.4 £#&Tips

J 3.4 B&&ETips

3.4.1 Tips
WiFilC3E#:

1 sudo nmcli device wifi connect 'MySSID' password 'MyPassword' ifname wlan0

2CO7 KL RFER
Jetson Nano

1 sudo i2cdetect -r -y 1

Jetson NX

1 sudo i2cdetect -r -y 8

1A S DFRHTERE

1 dmesg | grep imx219
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