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1.1 Orin Nano #4448

NVIDIA Jetson Orin Nano ZRFEEHPIE /M Jetson #MEIRAEE A 20/40 TOPS [y Al HgE, ITh®
EIAANT 7W A0 15W (8], XAFEEIM e B E nliA NVIDIA Jetson Nano i 80 f%, [FEIF} Jetson Orin Nano

AL 4GB A1 8GB S RAM filiA .

NHEVEGHS%—2E Jetson Orin Nano [ 3

(D) RN, VERESER, ks sEml, BRI RN AR IR Beit, SCRF— RAIAT I AT HESL
I HIEEIR BN T KEMTRAE I HATIE T 52 BN Jetpack SDK FFRAL, i KA AT LA
FIFFR AL 77 i A2 45 51N ] SR AN 58

(2) LR AL, PEREAHEL M AEIR AR R, #5306 % Arm® Cortex®-AT8AE v8.2 64-bit AbFHAE,
1024 #% NVIDIA Ampere architecture GPU J 8GB LPDDR5 W77, RIAALEE A&, kA £ ok 2 %
[ AL 57,

(3) WAL 20/40 TOPS 57y, SCREmHERAEIRAS, W UIAT B 2 AME RS, I E AL AR
FIBAT A PR E L

(4) CFFHLARIAI NVIDIA JetPack AAFAL, HrbEFEH TIREES 2. tHEHMSE. GPU THE . 28k
AbFR SRR 2 S EFAL, CUDA, cuDNN Fll TensorRT B f5 J2

(5) LFF—RHIFATH AT HEZLFISEYL, bl TensorFlow, PyTorch, Caffe / Caffe2, Keras, MXNet
5, AR TF RN A RENS TR SR ROA R AT IR RN B4 i3 =t b, R SRR GRS, HARRI, 22384k
T, B E], USRS AR R 2 AT S 5E K T e

H i N LR RE X DA BB g N IS FH Y B, 58 2 7= Ay SR AR 0 N L8 AR S5 J0ig F T S B2 i,
I SE B TR I St R R o MRS R UG U HES) N 8 BRI O FE TIRBE % DI V%, (HRIRFES: 2]
(- FR I 8 AT 538 GPU (V1S 4%, i — MRS T PC SRR S5 2 B B Cngefhiik 1080Ti Z6) &R
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AN BEadE | .
BB, HOH B SR LM, K5, AT

¢ TWOWIN TECHNOLOGY

5, AEELGATEFT R, 0 HARRRT PR Uk, SEMEHE b XA XN T GEIT AR Jetson Orin

=
=8}

Nano JE%H B4 ATk 752K,

PN A EAR S A%

Jetson Orin Nano 8GB Jetson Orin Nano 4GB

Al Performance 40 TOPS 20 TOPS

512-core NVIDIA Ampere architecture GPU

1024-core NVIDIA Ampere architecture
with 16 Tensor Cores

GPU _
GPU with 32 Tensor Cores

GPU Max
625MHz

Frequency

6-core Arm® Cortex®-A78AE v8.2 64-bit CPU
1.5MB L2 + 4MB L3

CPU
CPU Max
1.5GHz
Frequency
BITHTE 8GB 128-bit LPDDR5 68GB/s 4GB 128-bit LPDDR5 34GB/s
Tk Supports external NVMe
LAY 1080p30 supported by 1-2 CPU cores
1x 4K60 (H.265)
2x 4K30 (H.265)
PLIRARAD
5x 1080p60 (H.265)
11x 1080p30 (H.265)
Up to 4 cameras (8 via virtual channels***)
B®gk 8 lanes MIPI CSI-2
D-PHY 2.1 (up to 20Gbps)
P 4% I Wi-Fi

EREERE GRII) BIRAE
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TWOWIN

10/100/1000 BASE-T LA

1x 4K30 multi-mode DP 1.2(+MST)/eDP 1.4/HDMI 1.4**

BIR

uUsB* 3x USB 3.2 Gen2 (10 Gbps) 3x USB 2.0

PCIE* 1 x4 + 3 x1( PCle Gen3,Root Port, & Endpoint)

UPHY 1 x4 + 3 x1(PCle Gen3, Root Port, & Endpoint). 4 4~ USB 3.0. 1 /> USB 2.0
110 3x UART, 2x SPI, 2x 125, 4x 12C, 1x CAN, DMIC & DSPK, PWM, GPIOs

Power 7TW-15W 7TW-10W
PN 69.6 mm x 45 mm

PR~ 260-pin SO-DIMM connector

EREERE GRII) BIRAE
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1.2 TW-T201S /48

TW-T201S Jy— @ %&:F NVIDIA® JETSON ORIN NANO™ZRHIBELERIH [ G N BB ER R G MIHH &, WE
#E R ORTN NANO bR, T Ubuntu 20.04/22. 04 E RS, H & 20/40 TOPS % Sis 5 (1 AT AbEEBE
K RS R AR A S RHRLTE, A, RIS IAGE s, SPULRTAL, SCHF USBL CAN. UART.
GPIO %55 10 Bz 8AY, Wl N & WIFT BIRSCRE IO M 46 Rz . TR 8 TR [f e e S 48, B THELAR )0
ARV BERUE . DUREMRAE AL TR T RNER . BARIEE . BRI, AGY S5 T8 N U .

TW-T201S W%k it B & 5 iR

@ [4ifk NVIDIA® JETSON ORIN NANO™

@ 7M. 2 KEY M (PCIEX4 NVME 2280)

® 7M. 2 KEY E (PCIEX1 2230)

® STHRZ AR O (U CAN/USB/ AR /85 [1/GPT0 2%)
® LEFAUSWIFL 2.4G/56

@ HAIHF T

® 4 ubuntu 20.04/22. 04 RZiM JetPack SDKS

PR
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(111 e 1 1111

O LFR HE i)
DC 1 DC (E) BN SCRESEE 9-19V fiA
HDMI 1 HDMI 2.0 MUATIH T CR AR NHIAD
UsB 4 USB 3.0(HH N &% L2 2 1 A HUB & 7 51 HH 4 4> USB3.0, 2L 5G #ff 8 ) 5V-1A
LAN 1 RIS TIEM I CEWARE N BEER, SENE
TYPE-C 1 USB2.0 #:H1 B & X 4Mit B DA K B AL Th e, BB ZET)RE S USB JlAL I

WiFi R R =K
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40 PIN K

nrmmenrenSREBEERERES

33voc @ @ sovoc spio_Miso €D @ spi_miso

i2cispA € @ sovoc sPio_sck €® @D spio_cso

cisct @ @ ono GND €9 €D sPio_cs1

GPI09 @ @ VART_TX 12c0_SDA € €D 12co_scL

GND @ @ UART_RX Grioo1 € € GND
UARTIRIS @B @ 12505CLK GPI011 €D €D GPio0T
spilLsck @ @ onp GPIn13 €9 €D GnD
Grio12 B @ spii_csi 12s0_FS €9 € uarT1 CTS
33voc P @ spiicso spil_Mosl €) € 1250_sDIN
spio_Mosi (B € GND GND €D @ 12s0_spout
PIN/BOARD NUM BCM NUM GPIO NUM GPIO NAME PIN/BOARD NUM BCM NUM GPIO NUM GPIO NAME

7 4 492 PAC. 06 11 17 460 PR. 04
12 18 398 PH. 07 13 27 470 PY. 00
15 22 433 PN. 01 16 23 474 PY. 04
18 24 473 PY. 03 19 10 483 PZ. 05
21 9 482 PZ. 04 22 25 471 PY. 01
23 11 481 PZ.03 24 8 484 PZ. 06
26 7 485 PZ.07 29 5 453 PQ. 05
31 6 454 PQ. 06 32 12 389 PG. 06
33 13 391 PH. 00 35 19 401 PI. 02
36 16 461 PR. 05 37 26 472 PY. 02
38 20 400 PI. 01 40 21 399 PI. 00

BENEERE (R BRAFE
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Vo e
EE:

© 38 &10 AR & ME—T] LU SREIRAAH1 UART(TTL(S S) B 1, BTSN “/dev/ttyTHSL” ;

@ 40 PIN P ZHS ARG B IIEE, BRUCIRE Y GPI0, 7 f EREILBRUCIRE, WFHSH L RN 4 -

https://docs.nvidia.com/jetson/archives/r36.3/DeveloperGuide/HR/ConfiguringTheletsonExpansionHeaders.html

© GPIO i Z i an Tk L : (LN O WHRNEERYD

# VI root k5

sudo -s (#% A ZE I 4 N B RS “nvidia” )

# B 7 EAE Y GPIO S A\ /sys/class/gpio/export SCAFE (LLR LA 7 5 492 AHi)
echo 492 (492 A GPIO NUM) > /sys/class/gpio/export
# BEA LI GPIO ST

cd /sys/class/gpio/PAC.06 (PAC.06 & GPIO NAME)

# T AT AR

chmod 777 value

# T AT AR

chmod 777 direction

# BB N NIRES

echo in > direction

# BCE v HUIRES

echo out > direction

# BCE v s e

echo 1 > value

# BWCE VI

echo 0 > value
O RiHRpI

1 Fi| Python i GPIO 7~
/usr/share/doc/jetson-gpio-commmon/samples(A 1 E 77 #4%)

R c++IHH GPIO 7l
https://github.com/pjueon/JetsonGPIO/tree/master(github 7~ 75 H 17 7D

BENEERE (R BRAFE
HEEAREE, BMEEAEL WeETTEl, SHESHR 8
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2. A EALE

2.1 %i%%(ﬁﬁtﬂfﬁ‘%iﬁaiﬁéﬁ%%, EFNEETRERNKESER)

Y ik B 77 9 Jetson Orin Nano #& #E iR 77 30 R 8 R T4l 1) 75 5K, 38 3 nvidia B 19 52 fit ) sdk
manager " H 80 3 m) 2 1 R e B AR Ay SEEAT AL, LA 54T 20 50 S 2, W A7 XAk — M BT

2.1.1 SDK manager /4

SDK Manager #& NVIDIA B J7$#2ftH—> Jetson KRG EH T H, HRIHAT Jetson RFIFZMIK RS
F A 223, e — MBS A TR AR SR EH AT nvidia jetson RAIFTA =5 I RG22,
SR BRVE T, B S T 2 Jetpack WA LA KN S SDK, JC 75 F-25 B W T 3k LAT ST, J7 18 H P fg

B2 3540 cuda, cudnn, opencv PA K deepstream iXZS sdk.

2.1.2 I HHL

B e SDK manager f&fEEL4edE{E—4 ubuntul8. 04 8L 20. 04 BN b, T AS & 2 3 A0 AT —
K jetson ZRAIFEEh EL RN jetson RAIF=EAN arm64 £75844, SDK manager FHANSZHF arm 844,

SDK manager | % % #

https://developer.nvidia.com/embedded/downloads

Explore edge Al tutorials, research, and commercial applications at GTC21. LEARN MORE

See below for downloadable documentation, software, and other resources

Find older items in the

JetPack 4.5.1 is available now! There are two main installation on your per kit: Jetson Downloads
Archive
SD Card Image Method NVIDIA SDK Manager Method
SON XAVIER NX DEVELOPER K R ANY JETSON DEVELOPER KIT »
LOPER KITS > Download NVIDIA SOK Manager

Follow the steps at insta

New to the Jetson platform?

HE =N B
#58%: https://pan. baidu. com/s/1HOLORIpblrhpm]JvzweYfOg FREVAL: twl2

BENEERE (R BRAFE
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2.1.3 RGFBMG%

ESEK TW-T201S 5 ubuntu HGERE TYPE-C #idis £k AH 1%, (3 FH Bk £k 18 K6 42 3 5 40 REC F11 4 5 GND %1,

BHIIE SCAn R TR JE R 6 SRR, TR jetson W& L ARTEEE S AME BOR 2 45 oA AME.

€ PwRrBIN © cao © REc © ocno

© svsrsT 0O ono © Autoon @ DISABLE

© pebugTxd 0 pebugrxp @ LeD+ @ Leo-

® 33 @ cno (B cAN_RX @ can_Tx
2.1. 4 ERSERBR

Gl N Bobk

BE¥L: https://pan.baidu.com/s/15265YIXRaFLpMNw8ScgoOA?pwd=vsb5

AR 2024-05-22 17:13 b3 8698
Tegra_Linux Sample-Root-Flesystem R35.3.1 aarch... 2023-06-12 11:42 thz23ri4 1.40GB
Jetson_Linux_R35.3.1_aarch6d.tbz2 2023-06-12 11:40 thz2 304 6536.48MB

AR EE EE GAR RN “RIHLU o™ ST

BENEERE (R BRAFE

RSN, MAEREE, MATIE, TEEHR 10
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2.2 FFRIFIBIECE (uFmaten St s, smA AR R )

2.2. 1 IR

R RG G H N ZE R, BN ESEEHAAS SRR 12, {Hi2 H T Jetson Orin Nano K H 72
aarch64 ZLHJ 1] Ubuntu 20.04.2 LTS &4t, 5 AMD ZEMJIH] Ubuntu RGEAE, KL R 25 e mk aarched 1177,
KR EFR, NEEH x86-64 IR T .

TAIX IR BFE AT EH B . B0 EARIE, L source.list LA T, DLAAR 2 75:
sudo cp /etc/apt/sources.list /etc/apt/sources.list.bak

sudo vi /etc/apt/sources.list

SRIGMER A W2, ZHILLUN AR IEIET IR AT

deb https://mirror.tuna.tsinghua.edu.cn/ubuntu-ports/ focal main restricted universe multiverse

deb https://mirror.tuna.tsinghua.edu.cn/ubuntu-ports/ focal-updates main restricted universe multiverse
deb https://mirror.tuna.tsinghua.edu.cn/ubuntu-ports/ focal-backports main restricted universe multiverse
deb https://mirror.tuna.tsinghua.edu.cn/ubuntu-ports/ focal-security main restricted universe multiverse

deb https://mirror.tuna.tsinghua.edu.cn/ubuntu-ports/ focal-proposed main restricted universe multiverse

FITF 2, N N iR 2 AT B

sudo apt-get update

IR A, H AT B T R O R R R, R AN ZESCHLE AT A A R ET, 2 E B A
BiAL1 .

ENEERE () BRAT
RSN, MAEREE, MATIE, TEEHR 1
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2.2.2 MarSERE IP

2% netplan.io

sudo apt install netplan.io
16 SO B A
sudo vi /etc/netplan/99_config.yaml
ANINELN A%
network:
version: 2
renderer: networkd
ethernets:
enp0s25:
addresses:
- 192.168.0.100/24 (ML AL H2 I B 5 T RAATH#A ip HIIKHE)
routes:
- to: default
via: 192.168.0.1(3H5 IP [ EX)
nameservers:
search: [example.com, sales.example.com, dev.example.com]
addresses: [1.1.1.1, 8.8.8.8, 4.4.4.4](J 75 L 14)
R A B E AR

sudo reboot

ERNEERE R BRAHE

HEEAREE, BMEEAEL WeETTEl, SHESHR
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2.2.3 &% Qt5

TESEBRIOPE S BN B, IR BIA B . Rt AE ISR, — IR Crsk T R
O A, T A FE P T B B B A2 ) python HEAT BT & . DI, 35 AEHS7E Jetson Nano
FRIFR CH+IA 48 R B A TIF R TS M2 S VS Code KB T BAFF & C+BifHl, {H2 Code-0SS % T C++ I3
FEHARLE, B, TE R AMEF ) Cr iR Rk s Cr T RS . A SCHERAE T Qt.

Qt & —MEFER Cr+ JFRPE, FERRITKEIEH A (Graphical User Interface, GUD T2/7,
AR AT DUIT R AN AL A6 24T (Command User Interface, CUD 2. Qt &4 c++ JFRK, FiblHE
KIFR CH+ B RIS . ar LRIEIERGARZ, HlaiEHEE RS Windows. Linux. Unix,
BAETFHLRS Android. i0S. WinPhone AR ARG QNX. VxWorks %555, 958, QT tH58 43 #F Jetson

Nano ] Ubuntu /1%,

Jetson Nano F%¢%& QT AR 5L, H R E A2
sudo apt-get install qt5-default gtcreator -y
SRR, FREEREAHHEE at, RES P Qt Creator, IXANEIA Qt /9 IDE, FIHE . # K

B R AN AT G — R CHHE I SRR .

#THf Qt Creator, WK EFfw:

Qt Creator
XHE) EEE) EE) BED) Analyze TAT) BHHw) HEIH)

‘ + New Project & Open Project

= Sessions Recent Projects
Rl ‘
1@ default
e |
New to Qt?

Learn how to develop your
own applications and
explore Qt Creakor.

‘ Get Started Now ‘

H.id7 New Project G/ —/M ¥ H, 1X B 1E+F Application T[] Qt COnsole Appliation R, BIfi%—/> at

ENEERE () BRAT
MRE RS, BOENEE, BATAEY, SIESHE 13
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FBLIR) CH+ 2 SRR

ER— R FrE#R ~

Creates a project containing a single

.| T E Qt Widgets Application
main.cpp file with a stub

Library S implementation.
M Qt Console Application
Hittg Preselects a desktop Qt for building

Non-Qt Project the application if available.

i t Quick Application - Empty

Import Project :D' Q
EHNTE 20

X -
H ! Qt Quick Application - Scroll

@ Qt Quick Application - Stack
ﬁ Qt Quick Application - Swipe
ﬁ Qt Quick Application - Canvas 3D

-
-

SR 5 LFEAT % N QTtest:

_ Project Location
} Location

This wizard creates a simple Qt-based console application.

& [P |

#J3284: |/home/qianbin A |
BARANTEBE

[e—semn | moos

e —BEBONRT N — PRI S H e, fTUE ], at C2NERAMIENE T —A Cr+3CF main.cpp H

T9i'5 c++AUS, I HIEH —> QTtest.pro Bt & A T NBEATHBEATRCE, FORWTNEPIR:

EAEERE (R) BRAE)
MEENRE, MEREEE, WeETTEl, TMERHA
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main.cpp @ QTtest - Qt Creator

XHHE) ‘BIE(E) MEE) Bid(D) Anslyze TH(T) EfF(w) FEH)

main.cpp
v im QTtest 1 finclude <Qcoreapplication> =
| QTtest.pro
- [[& Sources » int main(int argc, char =argv[])

B main.cpp {

QCoreApplication a(argc, argv);

urn a.exec();

=,

bebug  $TFSH

main.cpp

[

RS AT DLE A% ctrl+r SEEATTH . (H2 1 BA T BAT (R 0% B ACAS, i DASH H PR 28 3 1 950 i
EAIE . BAMEE T main.cpp FIES, FIFERIAT IS BEEOAR DD 4o LS50, S8 A CAS R

#include <QCoreApplication>
#include <QtDebug>

int main(int argc, char *argv[])

{
QCoreApplication a(argc, argv);
int c=64;
int d=36;
gDebug() << (c+d);
return a.exec();
}

BRI, FREETZ ctrler BEIZATI0H far N B TRER

wIEENHE— FEFEERX FER T —1M5 QTtest X&) debug " HATTIH build-QTtest-unknown-Debug,
TEXRAN AR A2 ik debug BCAS [ QTtest FIHATAZ ST .l 205 cd iy 2 HEANBZ SO, SRIEHIA
./QTtest

ENEERE () BRAT
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SEEPATIEF, W NEFUR:
gianbin@gqgianbin-desktop: ~/build-QTtest-unknown-Debug
gianbin@qianbin-desktop: 3 cd build-QTtest-unknown- Debug}

gianbin@qianbin-desktop:~/build-QTtest-unknown-Debu ./QTtest
1008

WAt R AT AT 2RI TR T — A RH], 2N hREAR T, (S IL T A [] E A
To RUE g B, (ER AR 1 JRATT IR TR AN T8 B8 i ) — Fh EL R W 2K, BISEAE VS Code 1] python
BIASHEAT SR IR IE, e B QT i S0 LM Co+ i, foeJa R R R AT RE S, XA e R AR 1 — ik
AT PAT R A AT 77 s XA AT PAT R P AU A BRI R ) . AR LI AT BLE ST

2, BATEL5EH T Jetson Nano U T KECE , # FRESIHAT JLAN/NIE R, e ] LR
f1% =] Jetson Nano FRIJT K J5i%.

ERNEERE R BRAHE

RSN, MAEREE, MATIE, TEEHR 16
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3. Linux E/ERLA
3.1 HAEBESNAH

sudo

touch

sudo 14 LA R G S HE K S HATIES .
BAEAEH root HH /', W H waveshare H & 3%, AT R4

sudo su  #UIH N P

su waveshare #1J]# 8 A

Is & H T WondiE TAE AT 2 AR (GBI H AT DAR H SR P E 2 300 ey B 3K) -
SORELEOE SR

i

-a HERPTA U R B S ( FFERMIBREOC R 25 )
A #RSCHERARAN, TR SCHERIZS . BUR. PEE . SCER/ANE SRR S
-lh #SCAE RN DA G B AR IR S H Y, B 4K

E ] TR E 2S48, AT LMER] help 59 R&EFH

--help

touch T4l T BB B H s N ()@ 1k, G048 A7 BT [ RS i (0] . 5 SCAFANRAE, REGEE

EESL— AT

Bt E4ATHRN, EAZR 08— 2 [ fileaxt”, FIAUIT a2

touch file.txt

ENEERE () BRAT
RSN, MAEREE, MATIE, TEEHR 1
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mkdir

. mkdir 74 H T2 H 5%
TET/EEHZRT, #3—/4%N waveshare 7 H % :

sudo mkdir waveshare

. ETAEH S N —14 N waveshare/test 1 H 3%

sudo mkdir -p waveshare/test

. #7 waveshare HRJEARANAEAE, M@ —A. (F: AFIEAID -p %, HEA waveshare H
AR, MF=ARR. D

cd

. DI 2T AR H %

cd .. #HRE F—FEHZF

cd /home/waveshare #i3f \/home/waveshare Hx

cd SUACIVEDRRESS
cp
. cp i FEM T EHICAFEH .
. ZH:
o -a: WOETUBEEZH HREAEH, BOREEE. SCEsE, HEHHZ NS NE.
HAEFAZ%T dpR 2404145 .
o -d: SR R R . X BT U R AR 2 T Windows R4t I HREETT
o - B DN HAR SUH A R .
o -ir 5 f EDUHR, £ HARSUE TS R, BRI G RS, FEy RHE
PR A 5
o -p: BRSO A, S HEAG SO )R ) AN PR 52 1) 2137 S 1
o -r AR — A H S, R R % H R N ATE T H SRS
o Ao AEHISCAE, R R A A

ENEERE () BRAT
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mv

rm

452 cp K240 H 3% test/ FHIPTA SCAEEHIEIH H X newtest T, HIAUIT drd:

sudo cp -r test/ newtest

mv fir A R SRR H S04 . BB B H RN E A E .
S

-b: HHARSCHF B HSRATAERS, fEPATE DGR, SOOI &0

-ir QR E AL AR H SR BT S A AR H SRBOCPER 4G, 25 i 1) 75 78 o 1H SCAF
ANy Ron HEED, BN n R BOHZERE.

-fr WIARARE RSB IR H sk B8O S B RS A PR 4, A, BB IH .
-n: AN SR AT CARAE I SCAF R H %
-us SO R RS SCIRETEE H AR SO AR, A AT RSB AT .

52 mv $5 280 H 3¢ test/ N1 filed SCIFR M 21 H 3% /home/waveshare &, FIALIN A4

sudo mv filel /home/waveshare

A T B — A o e H %
.

r

3

W

-i MR IZ — ) A A A
-f B JEURS S M o ME S, IR ELIRMNRR, EHRZE A
-r K H R U Z RS TRE MR .

TR SCAE AT AELRRAE A rm %, A5 MHIBR H 3 6 000 e i -r, - 5

sudo rm test.txt

rm: MR — MO "test.axt"?y

sudo rm homework

rm: TTEMER B & "homework": &—/NH 3%

ENEERE () BRAT
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sudo rm -r homework

o rm: £ 5 MER H3X "homework"?y

reboot

o reboot A4 H T R E 3 5 sl i+ B0, 524 Tinker Board 2 T B 220 75 B 5 .

. ZHL:
o -n: TEEFFHLRTA ORI IS 1244 58S (Rl 4 1) 2 1
o -w: HFASEPEIHL, REEIEREF fvar/log/wtmp F%EH
o -d: AEIEEEH Jvar/log/wtmp BIEHE (-n RANSHEAE T -d
o o SRIEEAHL, A shutdown XANFE4
o -i o FEFEITHLZ FT ST TR W 2% 5 20 B S 1k

. HIT R

sudo reboot

shutdown

. Jetson Orin Nano [ HLZ AN BE B4k i L PR 2L 1), I A Tinker Board 2 245 WAFAE 8 A7 X, iR H
Befhon R EE & (i — SEAE WA T B AT RS L BN SD R, AT e et 1) 25 2R B 458 SD
E R, SRR SRR B

. 28
o -t seconds : BCE E ) LAV 2 5 BEAT AR T -
o -k HFASEBRNL, RO E S BRI
o -rs LG EFITHL.
o -h o RHLUEIEL.
o -ns ARHIEWREFP RN, F9ia i 07 2R P 0T T BIRE PP e H AT AL
o -c: BUH H AT © 2247 B L
o fo KA, A fsck ZIE(REE Linux &%),
o -F 1 RHLI, SRIEHEAT fsck Zh1E.
o time : BE KL [H] o
o message : &IR%E I A 18 FH 2 O S R .
. S5
o SERISEAL

ERNEERE R BRAHE
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sudo shutdown -h now

o g 10 28 )E kAL

sudo shutdown -h 10

o HF R BT

sudo shutdown -r now

. Towfd W — A 2 SR R R #0752 root P AUBR, Wi S H P AEH linaro IXFERM @ H -, AT
PLEH sudo T4 B i) 3545 root AR .

pwd
. 1% pwd 2 B~ 2487 TAE H R FR: 1E Jetson nano I, i\ pwd B4 i 251l /home/waveshare.
head
. % head T2 W KM ko AT T-n F5 8 EERATE (BN 10 17, Bil5-c faE 714k

head test.py -n 5

tail
. Z tail R SR . - T 8-n T & SO IR A
df

. T df Bos C 20t R g BT IAE e as 18] AT df -h LAl Ag Bt , (60 M
Ko MB, 1A ER 7.

df -h

tar

. tar T HISREENL, IEJE &0 S TR, B EUIN, T &40 ST N S0
. JE 4631«

ENEERE () BRAT
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tar -cvzf waveshare.tar.gz *

fige s S A

tar -xvzf waveshare.tar.gz

apt

apt

apt
Ifid.

apt

apt

(Advanced Packaging Tool) & —/~7E Debian A1 Ubuntu " Shell B8 FEE
mARAE T AR, w3 T, MR —HEE SR a4, mHaA RS X

i PAT T BB S B UL (root) »
a2

FIH BT A ERT A IS a4 sudo apt update

T+ AHHL: sudo apt upgrade

B AT SRR A SR AN 2. apt list --upgradeable

THRAEAL, TR S MR 75 2L A EL: sudo apt full-upgrade

THEFE E B4 . sudo apt install <package_name>

L AN AEAL: sudo apt install <package_1> <package_2> <package_3>

BB ¥R € (34 sudo apt update <package_name>

BN B REARE R, Bl RAS, ZERKA, KBS RESF: sudo apt show

<package_name>

MHER A B84 sudo apt remove <package_name>

T8 BEAN FEASE R A48 A1 22 S 2 sudo apt autoremove

T2 B4 80410, J i & SC 14 sudo apt purge <package_name>
B4 sudo apt search <keyword>

FIH P C %21 aptlist -installed

I T C 2R A MCA(E B apt list -all-versions

B WA 22 2% nano YmtkE 7

sudo apt install nano

ENEERE () BRAT
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S
ifconfig

. HTAEATEMZE (RDD ifconfig IBAT IN 78 1T R 48 b8 LN 2510 B VR 4H(E B
. FH SSH #E#m) 7] L@ ifconfig 24k 1P bk, Zeuifii A

ifconfig
. EEALMZ 1P ik, ZumiA
ifconfig eth0
. BE LML 1P Hhlik, ZumimA

ifconfig wlan0

ERNEERE R BRAHE
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3.2 vim gr¥E A5 HIE H

Vim 4252 AT Unix X Linux R4 S ARAEM i ay, & 15 KA O TR 5o M SCAR g R 28, 1X
B R R A A — N E R A4

A E vim A=, 2 RE e (Command mode) , HI AR (Insert mode) FlJE 2k
w43 (Last line mode) -

o R R ROCARNEE, TR FEATIOMER, B EHIEX B

o LN SRR A S NS L S

o JREM I RS RAFEUR Y vim, AT DL E WAL, WIS JIHAT 55%;
o FATAT ORI =M UAR R T R AR R R

1 E MR BN Vi ZriE 4

sudo apt-get remove vim-common

2885 B2 Vim

sudo apt-get install vim

3. N5 848 IR B AE Jete/vim/vimre SO G T IN R TH =)

set nu #ENTE
syntax on HIEVEER
set tabstop=4 #tab iB Y%
4 F ML
IS PRAE RSO (vi fr 28R E )

vim filename //¥TIT filename 4

W 1R S A

1q /B gt As, QRSO AR SGE (T TR 4
:q! /B it ds, HARLE

'wq /B gy, HAORAE SO

‘wq! /[RGB gAY, LR ST

E7IMER M GRYI) BIR2E)
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YA /B gmiEas, HARF
ZQ JB S, HARAE

FASCAREAT (vi A AN, AT R i & e R 3E AR AR, 2 ESC Bl IR HE 4l A SK)

a J1HE Z DAL B A LS I SCA

[ J1HE AL B 22 AN SR

A /I HIAT R R AL B AN SCA

| [1FE B ETAT BT R A I SR (AR 2 TR AT H)
) 17 HIAT I _E R — AT

o J/FE 2 ETAT (0N TR AT

R /5 (B o) 2 AT AR A B L T A TS0

J [ EFEIARITAEAT SN — A7 A — AT (IR R )

BRSPS AF AT (vi i B )

: /1R 241 5

nX /B D ICHFIF IR n ASF 55
dd /I 24w 4T

ndd  //FF B ARTATAE Y n 47
Y /3 — P

U [ 1R B AT BB R A

S ORI (vi i AT )

vy /1% ZATAT R A 25247 X

nyy /PREEETATIAE n AT EEI R X
yw /I E N EAR T 46 215 B 1 715
nyw //EHINSEERITIRH) n AL

yr /I ZHIMICAR AT E AR

ys [/ 8 SR BT R A 2%

ENEERE () BRAT
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P /IRENE BT O B 1 N AR AR
P /1R MG BTUIRR BB N AL AR
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4, FERHEEHE SR 22 3

4.1 Pytorch Zdt

Pytorch 2 3% B AR SURCA B K AR, 2% pythoch ANRIRRCAS 2 AT, e if 2 i 45 1Y) jetpack iCAS 5 M4 T T

Fir KA RE 5 22 A A A ) pythreh A BEIEF .

PyTorch pip wheels

¥ PyTorch v1.10.0

® JetPack 4.4 [L4T R32.4.3] f'_l tPack -'1 41 [LqT R32. 44‘IJetPack 4 5 (L4T R32.5.0] / JetPack 4.5.1 [L4T R32.5.1) / JetPack 4.6 [L4T R32.6.1)
¢ Python 3.6 - torch-1 .

16.@-cp36-cp3bm-linux_aarch64.whl

¥ PyTorchv1.9.0

® JetPack 4.4 [LAT R32.4.3]/ J tPackéfﬂ[L4TR3244!fjetPam£5[ 4T R32.5.0) / JetPack 4.5.1 [L4T R32.5.1) / JetPack 4.6 [LAT R32.6.1)
© Python 3.6 - torch-1.9.0-cp36-cp36m-linux_aarch6d.whl 3.7k

¥ PyTorchv1.8.0

® JetPack 4.4 [L4T R32.4.3) / JetPack 4.4.1 [L4T R32.4.4) / JetPack 4.5 (L4T R32.5.0) / JetPack 4.5.1 [L4T R32.5.1) / JetPack 4.6 [LAT R32.6.1)
¢ Python 3.6 - torch-1.8.8-cp36-cp3bm-1int chbd .whl 6.4}

¥ PyTorchv1.7.0

® JetPack 4 4 (L4T R32.4.3) / JetPack 4 4.1 [L-(\T R32. 44}1 JetPack 45 [ L4T R325.0) / JetPack 451 (L4T R32.5.1) / JetPack 4.6 [LAT R32.6 1)
& Python 3.6 - torch-1.7.8-cp36-cp36m-1linux_aarché4.wh k

¥ PyTorchv1.6.0

® JetPack 4.4 [L4T R32.4.3] [ JetPack 4.4.1 [LdT R32. 44}f)etPa k& 5 [LqT R32.5.0) / JetPack 4.5.1 [L4T R32.5.1) / JetPack 4.6 [LAT R32.6.1)
© Python 3.6 - torch-1.6.0-cp36-cp36m-1inux_aarchéd

o The JetPack 4.4 production release [L4T R32.4.3) cnl),r supports Py Torch 1.6.0 or newer, due to updates in cuDNN
o This wheel of the PyTerch 1.6.0 final release replaces the previous wheel of PyTerch 1.6.0-rc2.

T python3.8 2% 7 A (BLF 20N 1.8.0 A #):

wget https://nvidia. box. com/shared/static/p5b7jwntv4361frd78inwl7iml6pl3fzh. whl -0

torch—1. 8. 0—cp36—cp36bm—1linux_aarch64. whl

sudo apt—get install python3-pip libopenblas—base libopenmpi—dev
pip3 install Cython

pip3 install numpy torch-1.8.0-cp36—cp36m—linux_aarch64. whl

EAEERE (R) BRAE)
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4.2 Torchvision ZZ3&

Torchvision ZZ 3 IR pytorch it A 5535 1k 2, 24 2% torchvision 2 Il 75 B2 A% %) pytorch A, MEFE T T B H K

5 T B2 B A WA T torchvision 7 fE 1E & .

sudo apt—get install libjpeg—dev zliblg—dev libpython3—dev libavcodec—dev libavformat—dev

libswscale—dev

git

clone —branch v0.x.0 https://github. com/pytorch/vision torchvision

cd torchvision

export BUILD VERSION=0.x.0 # (#H'E torchvision ZIEMIRAS)

python3 setup. py install

IS

python3

>>> import torch

>>> print (torch. version )

>>> print C CUDA available: > + str(torch. cuda. is available()))
>>> print C cuDNN version: ~ + str(torch. backends. cudnn. version()))
>>> a = torch. cuda. FloatTensor (2). zero ()

>>> print ( Tensor a =~ + str(a))

>>> b = torch. randn(2). cuda ()

>>> print ( Tensor b =~ + str(b))

>>> ¢ =a + b>>> print( Tensor ¢ = + str(c))

>>> import torchvision

>0

print (torchvision. version )

Pytorch whi £, F # b
5. https://pan.baidu.com/s/1J2Del9HMtOMkH-ZgGfsFnA
FEEED: wifl
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../Downloads/PCQQ2021.exe
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4.3 Yolo v4 I E
1.5 56 7E github | F %K darknet

git clone https://github.com/AlexeyAB/darknet.git

2. NEGEKE, TEEECT Makefile 31T

cd darknet

sudo vim Makefile

3 AETIYAT 0 5k 1

GPU=1
CUDNN=1
CUDNN_HALF=1

OPENCV=1

4.cuda A A BR A 0 B SURIRA T SEPRRRA RIS A%, 15 U 2 G5 13 % I

¥ NVCC=nvce BN

NVCC=/usr/local/cuda-10.2/bin/nvcc

SAEHE KR BEAT g 1, FE L S

sudo make

6.4 YOLOv4 4T HEH

(V)FEAMHER A =F: B AL 85k (SR )

(2)1%£ 4% Yolo v4 Fll Yolo va-tiny CEE2 B LIMEAL, IEATE Jetson Nano HigfT) AT, H L E
N S SRt RS AR SO
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P Ik

./darknet detector test cfg/coco.data cfg/yolov4.cfg yolov4.weights data/dog.jpg

&
=
B
B
B
g
5
|
n
=

R ETT R B A R R test B55K, M AT 2 )5 BARBN B 7 i AL B

./darknet detector test ./cfg/coco.data ./cfg/yolova.cfg ./yolov4.weights

GEIRIREN

Yolova-tiny MBI I (github oK1 data BT JFBA MBI, 72 M BAT EAR ZAR I AU 1
#| data XfFRT)

./darknet detector demo cfg/coco.data cfg/yolova-tiny.cfg yolov4-tiny.weights data/xxx.mp4

ML LELLER

TR R 3B
%% https://pan.baidu.com/s/1iMEFFJu9sjLpXn6Xglozzw?pwd=mmkc
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