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1. i

1.1 Jetson Nano HZHA\H

Jetson Nano s&—C/NY. DhEes REITHENL, @HTHIRAN AT REMPBN, TEKIIFE &
FRALIIAR AL (IR KThAE. f&Bh NVIDIA Jetpack SDK AIZEEE(KsTH Linux MAEEHPUENTT, FHIFEIRE K
NP i R T 5

TINS5 —2E Jetson Nano [FEH:

(1) ARBUNTG, VEBETROR, RS SEE, BRI RN ARIR BEA v, SR — RAVIRATIV AT HESE,
I HIHIEBN T KRB RANE I HATIE T 52 BB Jetpack SDK FFR AL, @I iZIF K AL AT LA 2]
FIFFI AT 7= i AR 75 58 I i SRR 5

(2) LR AT MR, PEREMH L AE )R 58 K, 5%k Quad-core ARM Cortex-A57 MPCore processor b2
#%, NVIDIA Maxwell architecture with 128 NVIDIA CUDA® cores GPU Jz 4GB LPDDR4 477 .

(3) CFFHLARIAI NVIDIA JetPack AFAL, HrbEFEH TIREES 2. tHEHMSE. GPUTHE., 28k
AbFREE AR L S FF AL, CUDA, cuDNN I TensorRT # /% .

(4) ZHE— RFIFATI AT HELE RIS, bl TensorFlow, PyTorch, Caffe / Caffe2, Keras, MXNet
S, AT RN A BERS ] BRI KR AL BB RIHE SR AR s B 7= b, ARAR SEILERMR RN, EARR I, 2354
T, B E], LAY SR AR AR A T SR K T g .

H AN TR RE A UGB dE N S Y B, 502 7 Ay R AR 0 N T e B 0 F T SE B2 i,
B S BB 1A Gt SRR SR o AR R I J AR 3 N 8 R (K %O AE TR BE 2 ST B0V, (HR IR PE 2]
(941 T 033K 55 AN TF R GPU S0, 17— MRSl PC SRR S5 B8 M M0 B (Wndefhiik 1080T1 %) Mg aEH
B, RNEABGEFER, mHAR TR, FHik, JeMHEEH#H XK Jetson Nano JE% 824 4 14Tk
k.
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PLR A Jetson Nano #R4H BARSH 1|3 .

Jetson Nano

Al Performance

472 GFLOPS

GPU 128-core NVIDIA Maxwell™ architecture GPU
GPU Max
921MHz
Frequency
CPU Quad-core ARM Cortex-A57 MPCore processor
CPU Max
1.43GHz
Frequency
BITHTE 4GB 64-bit LPDDR4 25.6GB/s
P2 16GB eMMC5.1
1x 4K30 (H.265)
AT
2x 1080p60 (H.265)
1x 4K60 (H.265)
PRATfRL
4x 1080p60 (H.265)
. Up to 4 cameras
Bg %
12 lanes MIPI CSI-2D-PHY 1.1 (up to 18 Gbps)
Wi-Fi
Do) 4% i
10/100/1000 BASE-T LLAKM
B 2 multi-mode DP 1.2/eDP 1.4/HDMI 2.01 x2 DSI (1.5Gbps/lane)
USB* 1x USB 3.0 (5 Gbps) 3x USB 2.0

EREERE GRII) BIRAE
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PCIE* 1 x4(PCle Gen2)
I[e] 3x UART, 2x SPI, 2x I12S, 4x 12C, GPIOs
Power 5W-10W
KA 69.6 mm x 45 mm
PR~ 260-pin SO-DIMM connector

BENEERE (R BRAFE
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1.2 TW-T50101S 4+4H

TW-T50101S Jy—3K%: T NVIDIA® JETSON Nano™ &R BB A TG N B EH ARG 6, W EEK
Nano #if, FITi% Ubuntu 18.04 #{FE K%, A% 472 GFLOPS [f] AT AbEBE /7, K FHHI0R [ 2 AU & &b
BHE, WU EEh+Ah et sh s, BRI Rschae 7, APHTRL SCRF USBL UART. GPIO %% 10 42
7Y, A B WIFT AR 2 e . TR (T IR 2 3 308, BT SREJIo. ATdethm . R
B IFEIRRE AL, AT T RNEEE . BARIEZE. FREKR . AGY 25 T8 N2 4.

TW-T50101S AL+ & 5 mikiR

@ 4 NVIDIA® JETSON Nano™

® LFFM 2 KEY M (PCIEX4 NVME 2280)

® LRZ RO (40 USB/LAK M M1/ 8 11 /GPTO 25)
® SCFEXUTWIFL 2. 4G/56

@ ShSEa Bl

@ 4 & ubuntu 18.04 LA JetPack SDKS

PR
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VO
= =l 5
LAN Micro USE
FHE D REE
BO4%K HE #iR
DC 1 DC (EH) O FHF%E 9-19V N
DP 1 DP 1.2 ¥ 1 CRATYE %)
HDMI 1 HDMI 2.0 # 8 E CRAEE A
UsB 4 USB 3.0( i P %04 3 1 A~ HUB {51 H 4 /> USB3.0, 355 5G 77 % ) SV-1A
LAN 1 RI4S FIRM IO CQEFIREN: B, SO
Micro-USB 1 USB2.0 #: 11 H & Xt oMit e LR SR AL 5 Thee, s EZThAEN USB RIFL

WiFi K& REH

(reerres

BENEERE (R BRAFE
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BRI e

131.0

15446
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40 PIN K

33voc @ @ s.ovnc sPio_Miso €D @B sPi1_miso
i2cispA @ @ s.0vc SPi0_SCK €9 €D spio_cso
i2cisct @ @ ono GND €D @ spio_cs1
GPI09 @ @ UART_TX 12c0_SDA € @D 12c0_scL
GND @ @ UART_RX Grioo1 € € GND
uArTI RIS @ @ 1250 SCLK GrPIo11 € €D crioo7
spitLsck B @ onp Grio13 € €D onp
Grio12 B @ spi_csi 12s0_Fs €9 € uART1 CTS
33vwc P @ spiLcso spiL_Mosl €) €D 12s0_sDIN
spio_Mosi B ¢ GnD GoND €D @ 12s0_spout
PIN/BOARD NUM BCM NUM GPIO NUM PIN/BOARD NUM BCM NUM GPIO NUM
7 4 216 11 17 50
12 18 79 13 27 14
15 22 194 16 23 232
18 24 15 19 10 16
21 9 17 22 25 13
23 11 18 24 8 19
26 7 20 29 5 149
31 6 200 32 12 168
33 13 38 35 19 76
36 16 51 37 26 12
38 20 7 40 21 78

IR IIREE,

BENEERE (R BRAFE

RISREEE, Tae

f7E, SCEEHRA



AR BEARE o L | N
& rwown reemmowosy JH 2B, wH BTG ENL AMARR, KRE T, BEAEE! www.twowinit.com

[N
EE:

O 8810 AR & ME—1] LU SRS IBAEHI0) UART(TTL(E5) H 0, H A5 H “/dev/ttyTHSL” ;

@ 40 PIN FHIZE51 I EA E I ThAsE, BRUCIRA N GPIO, 5T BB MULERVURE, TS % UL N4
https://docs.nvidia.com/jetson/archives/r36.3/DeveloperGuide/HR/ConfiguringTheletsonExpansionHeaders.html
© GPIO fl L&y & kR : (LR O WA RNEEUID

# VI root K5 :

sudo -s (4Z[A] ZE FFH NFD “nvidia” )

# B 7 EAE Y GPIO 54 A\ /sys/class/gpio/export XX (LLRLL 7 5 216 A1)
echo 216 (216 ¥ GPIO NUM) > /sys/class/gpio/export
# BEAXS I GPIO LA

cd /sys/class/gpio/gpio216

# T AT AR

chmod 777 value

# T PAT AR

chmod 777 direction

# WENMNIRE

echo in > direction

# WENREHDRS

echo out > direction

# BCE i

echo 1 > value

# BCE VK

echo 0 > value
O N H=E

{5 F Python 1/ H GPIO 7~
/usr/share/doc/jetson-gpio-commmon/samples(Z< 1 E 7 5 45)

i c++fH GPIO 7~
https://github.com/pjueon/JetsonGPIO/tree/master(github 7~ 75 H 178 7D

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

2.1 BT RAR @an rasnasnag A5AEARERNNES S5

IR B TN Jetson Nano $2 it FIRIHL 77 30 R 8 R 2l i 75 =0, 8 1 nvidia B PI$E ML) SDK Manager
T H B AR 1 KRG B G AP 7 AT RN, LR 34T 20 A48, P A 5 ik — AP Ep AT

2.1.1 SDK manager /4

SDK Manager #& NVIDIA B J7$EftH— Jetson KRG EH T H, HRIHAT Jetson RFIFZMIK RS
F A 223, e — MBS A TR AR SR E AT nvidia jetson RAIFTA F= 5K R G224,
SR BRVE T, B S T £ Jetpack WA LA KW S SDK, JC 75 F- 22 B W R 3 LAT ST, J7 18 H P fg

B 223510 cuda, cudnn, opencv DA K deepstream X2 sdk.

2.1.2 ZEH5HEL

5B SDK manager f& TR E2¢3EfE—4& ubuntul8. 04 8L 20. 04 [P LN b, T AN 2 22 35 AR AT —
K jetson ZRAIFEEh EL RN jetson RAIF=EAN arm64 £75844, SDK manager FHANSZHF arm ZE44.

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 oldar it
nd older items in the
JetPack 4.5.1 is available now! There are two main installation 2 on your per kit: Jetson Downloads
Archive
SD Card Image Method NVIDIA SDK Manager Method
XAVIER NX DEVELOPER KI FOR ANY JETSON DEVELOPER KIT »
OPERKITS » 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 RG RBG2E

56K TW-T50101S 5 ubuntu FEJIGEE Micro-USB #4240 3%, 48 FH Bk £k ME 7 4% 3 5l REC A1 4 5 GND

BEIALEHIAE SCan R PR, EH e R R, TR jetson B bR, AN B ) AR R 4845 oA M.

€ PWRBIN © cro © REC © ono

© svsrsT © ocno © Autoon @ DISABLE
© pebugxo € pebugrxo @ Lep+ @® Leo-
® 33 @ ocno

2.1. 4 ERSERBR

B AN Bk

BE$E:  https://pan.baidu.com/s/1V5TDZhqw17X950aNfYDJ5g?pwd=gk8t

T501_nano JP4.6.2.tar.gz04 2022-10-25 10:24 gz043ri4 1.17GE
T501_nano_JP4.6.2.tar.gz03 2022-10-25 10:24 gz0330iE 2.00GE
T501_nano_JP4.6.2.tar.gz02 2022-10-25 10:24 gz023i 2.00GB
T501_nano_JP4.6.2.tar.gz01 2022-10-25 10:24 gz03ri 2.00GE
T501_nano_JP4.6.2.tar.gz00 2022-10-25 10:24 gz003zf4 2.00GE
jetsonFilAALpdf 2022-12-10 10:38 pdfsziE B34KB

BARMERTREE BEE BB E RN “jetson BIFLZUA . txt” LT

EAESRE () BRAT
RSN, MAEREE, MATIE, TEEHR 10
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2.2 FFRIFIBICE (rmatensunis s, saes A mRs e

2.2. 1 EFPEMEKM

AT RR)G B I POZEHIR, S jE A2 dE w18 . (22 BT Jetson Nano K H ) /& aarche4
ZEFJET Ubuntu 18.04 LTS 248, 5 AMD Z2#4 1] Ubuntu RSt AF, R T # K aarched YR, XEBE—&
BER, AEBR x86-64 I T .

PATX IR BF R TR . HAEMIRARMIR, il source.list XA T, PARAR 2 7
sudo cp /etc/apt/sources.list /etc/apt/sources.list.bak

sudo vi /etc/apt/sources.list

SRIG R A WA, 8L NS AT IR A7

deb http://mirrors.ustc.edu.cn/ubuntu-ports/ bionic-updates main restricted universe multiverse
deb-src http://mirrors.ustc.edu.cn/ubuntu-ports/ bionic-updates main restricted universe multiverse
deb http://mirrors.ustc.edu.cn/ubuntu-ports/ bionic-security main restricted universe multiverse
deb-src http://mirrors.ustc.edu.cn/ubuntu-ports/ bionic-security main restricted universe multiverse
deb http://mirrors.ustc.edu.cn/ubuntu-ports/ bionic-backports main restricted universe multiverse
deb-src http://mirrors.ustc.edu.cn/ubuntu-ports/ bionic-backports main restricted universe multiverse
deb http://mirrors.ustc.edu.cn/ubuntu-ports/ bionic main universe restricted

deb-src http://mirrors.ustc.edu.cn/ubuntu-ports/ bionic main universe restricted

T &y, BN R by 24T

sudo apt-get update

AT A K, R AT RE T R R R S TR, M AN B RN E B AT AR AT, 2 H BT T
SRAE .

ENEERE () BRAT
RSN, MAEREE, MATIE, TEEHR 1
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2.2.2 Mar<ikEREE 1P

(1)7£ /etc/network/interfaces.d H & T % eth0 SCfF:
sudo touch eth0

sudo vim ethO

FESCAF NG N2

auto ethO

iface ethO inet static

address 172.1.6.88(LAL 1% B 5 75 R BEATHE A ip ML HE)
netmask 255.255.255.0

gateway 172.1.1.254

(2)1& 24 /etc/network H 3% R interfaces 14
sudo vim interfaces
ibﬂ#ﬁ:

source interfaces.d/ethO

(3)EL R B IR B

sudo reboot

ERNEERE R BRAHE
HEEAREE, BMEEAEL WeETTEl, SHESHR
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2.2.3 & Q5

FESEBRE ™ R F B, BB Zm Bl B . FaE . AR S SRR, — KA CrRIT R
(R, TR A LEP= SR BT B B A 23 python BEAT HVETF R . BRIBE, 52— KABHETE Jetson NX HHFF
R C+ B PR T AT RV 1™ o VS Code AR E AT LLJT R C++MH], {HJE Code-0SS X T+ C++HISCHFIf:
R, ik, FEADLE—MET R Cr+di RSN Cr+IF RATS . AR at.

at £ —METF AR C+ TFPARPE, EEAKRITRKEIEH ) FHH (Graphical User Interface, GUD 257,
PR AT DUFF R R ST A 247 (Command User Interface, CUD FE/F. Qt &4 C++ JFRR, ArblA®
HKITR C++ R BA RAKNH . ar SCRIRIERGARE, FlanEH#EERS Windows. Linux. Unix,
BEEFHL RS Android. i0S. WinPhone PR AINRSE QNX. VxWorks 55645, 448, QT 15843 FF Jetson

NX Ff] Ubuntu ¥13%,

Jetson NX %23 QT HLifii i, HFHEMAML:
sudo apt-get install qt5-default gtcreator -y
ZRGERNSE, FFEERERPEER at, RES I Qt Creator, XANEIA Qt B IDE, FTHFE . Nk

BN W] B3 — AT L) CHHZ I SRR -

FTJF Qt Creator, U1 FEfTR~:

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

‘ + New Project & Open Project

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

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

‘ Get Started Now ‘

L New Project il —/MHT i H , X HiEH Application T [ Qt COnsole Appliation M, BRI —> Qt

ENEERE () BRAT
MRE RS, BOENEE, BATAEY, SIESHE 13
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R CH+Z I B REF? -

EE— TR FRiatR -

Bil=] . m Qt Widgets Application Creates a project containing a single

Library implementation.
bl Gt Console Application
HihmE Preselects a desktop Qt for building

Non-Qt Project the application if available.

Import Project

XfrHiz

Qt Quick Application - Empty

EH/NTES ZE
’ Qt Quick Application - Scroll
Qt Quick Application - Stack

Qt Quick Application - Swipe

oo

Qt Quick Application - Canvas 3D

-
-

SR A TREfT 448 QTtest:

_ Project Location
} Location

This wizard creates a simple Qt-based console application.

& [P |

flEREE: !;fi'-somef-(.]iant;in | Wi |
WABINBEEER

[e—semn | moos

SRJE —EERNRE N PRI e H (B . ATBLE R, at S22 NEATEIE 7 —4> C++3AF main.cpp

THE C++AUD, If HiEH —> QTtest.pro Mo B A T VAT HATECE, MORWT BFIR:

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

B main.cpp {

QCoreApplication a(argc, argv);

urn a.exec();

=,

bebug  $TFSH

main.cpp

[

RIS ) DAEL A% ctrl+r SEISATIH B - BA IR A4 LA QRS P LA H (1 2% B A i
FEIE. BAMEE—T main.cpp KIS, FIFERIAT IS BEEOAR IR LS5 2R, SE s i T .

#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();
}

SRR, P EBTE ctrler SRS AT T B TR SR

wEBANHE - TMTEEHX AR T —15 QTtest X H] debug FT#UT I H build-QTtest-unknown-Debug,
TEXAN AR IE R AR AR debug FRA T QTtest FTHATFEST . I 280 od dn 2 HEANBZ SO, REHA

./QTtest

ENEERE () BRAT
RSN, MAEREE, MATIE, TEEHR 15
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SEEPATIEF, W NEFUR:
e gianbin@qianbin-desktop: ~/build-QTtest-unknown-Debug

gianbin@qianbin-desktop:~$ cd build-QTtest-unknown-Debug/

gqianbin@qianbin-desktop:~/build-QTtest-unknown-Deb
100

ug$ ./QTtest

WAt AT AT 2RI IR T — AR, 2N REAR T, S BL T A ] E EA
T JRUE g B, (ER AR 1 FRATT IR TR AN T 87 i — Fh EL B W 2K, BISEAE VS Code 1T python
FIACHEAT BRI, e B QT i S0 L CH+ BT, foeJa 2R R T AT RE S, XA e R AR 1 — ik
AT AT RE A AT 77 s XA AT PAT R P AU A B R R ) . AR LI AT BLE ST

B, BAICETER T Jetson NX FIHHUF RACE, T RaS#AT AN E R, e T DUEIR AT
2] Jetson NX FAIJF R 71

ENEERE () BRAT
RSN, MAEREE, MATIE, TEEHR 16
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3. Linux B/ERA
3.1 HRESNH

sudo
. sudo 14 LA RS FE K B HATIE S .

. FREEF root 7, AI{# ] waveshare F 1 & 5%, 4T Fiidn 4

sudo su  #YUIHRAHEH

su waveshare #1JJ#e i iE A /-

Is
. Is & AT BoafeE TERR FZWNE (B HAT LI FrE 2 etk L1 ).
o HAMIERS:

Is

Is -a  #ERFTA XA B (LB )
Is -1 #ERSCHEZRRAL, TR ORI, BUR. A& ST R/ADNE R IREG S H
Is -lh  #30M K/NAER 5 B s =08, 9l an 4K

. E] TREL 2 S8, BATATUMER help 59 REFH

Is --help

touch

. touch fir & T 8E H s OIS R @ E, BLAE A7 BUR )R SE S5Onf 7). 25 SCHEANTRAE, RGie
FENL AN HT S

. Bt E4ATHRN, EAIZR 08— 2 [ fileaxt", AT a2

touch file.txt

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

. mkdir 774 H T2 H 5%
TET/EEHZXT, @3 —/4%N waveshare 7 H% :

sudo mkdir waveshare

£ TAEH S R — 14N waveshare/test [ H 3%,

sudo mkdir -p waveshare/test

. 4 waveshare H K JEANLE, WES—A. GF: KFEAIN -p 25, HJEA waveshare H
EAAEAE, WP=AER. D

cd

. DI 210 TAE H .

cd .. #ik [ E—ZE H 5

cd /home/waveshare #i# \/home/waveshare H 3

cd SUACIVEDRRESS
cp
. cp fr A EEMH T HHI A H 3%
. ZH
o -a: PRIETUEE ARG BRI, ERE L. X REME, FEH BN AR,
HAER%T doR 84 G .
o -d: SR B . X TR A 2 T Windows R4t HIEREETT
o -f: 7 o CDAAFAER) H AR ST TN 520
o -ir 5 RO, EE T AU AT R, BEORA AR S E S, Wy N H
B SCA R A8 i
o -p: BREHISCHFII N AN, IR AEAE SO 8] R U Tr) A PRt 52 ) 158 S
o -re A RSO — AN B3RS0, RS R H1Z H ST RTA 7 B SRRSO
o -le ANEHISCHE, RO R

ENEERE () BRAT
RSN, MAEREE, MATIE, TEEHR 18
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mv

rm

AR cp ¥ 24 AT H 3% test/ FIATE SCAFR K 208 H & newtest F, fIAW Nag4:

sudo cp -r test/ newtest

mv A& RSB H S04 . BB s H AL E A E .
ZH:

-b: HHARSCF B HSRAFAERS, FESATE DR, 2O HAE &

-ir QIR E BB AIR H SO S BRI H SR BOCHE R4, W51 2 15 78 56 1H S0
Ay Fon ERER, R n FoRBOH IZERAE.

-f: AR E BB HUE H s8OS BARI H KBS RI 4, A, ERE o IR0
-n: ANEIE AT CAFE R SO B E 5%
-us GUESCPREE B AR ST ECE B AR SCIEAAEAERS, A PATRE SRR .

RS mv 2400 H 5 test/ NI filel ST 38T H 3K /home/waveshare &, Hi A1~y

sudo mv filel /home/waveshare

rm iy & MR — S SR s H 3%

W
o

-i B R A TR AR
-f R SRS S m v A ME s, TR E B, EFEE A
-r B HFE LU Z RN E— .

TR SCAE T AELRRAE A rm %>, A AHIBR H 3 6 080 & e 0T -, BB

sudo rm test.txt

rm: MR — MO "testxt"?y

sudo rm homework

rm: ToVEMIER H 3% "homework": &—4~H &

ENEERE () BRAT
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sudo rm -r homework

o rm: 2R H3X "homework"?y

reboot

. reboot 74 H T F K E B 8 sl iH 5L, B2 Tinker Board 2 ML B 4 R 2 H )T .

. ZH:
o o TR B AT A ORI AZ AR GRS B 45 1) 2 1
o wi HFASHWEN, REHEIEFEER /var/log/wtmp B H
o -d: AEIEEEH] fvar/log/wtmp PEH (-n XINMSHEAET -d)
o f: SRIEEIFHL, AR shutdown XAMFE4
o -i 0 FEEFFHLZ AT SEAE AT N 25 AH DG 125 B St 1k

. )=k

sudo reboot

shutdown

. Jetson Nano HJ5C A& AN BE B He  45i FELYR 2R 19, IR A Tinker Board 2 20K N AAE N & A7 X, an SR B #23k
ol YR 28 2 fif — LU TE N AE TP BB A SRS 5 ON SD R, M s e s 1 & R B2 $53R sD R B
s, &R ARG TR .

. ZH
o -t seconds : BE RS LD BI 2 JE #EAT KHLAR T -
o -k FFASEMRHL, K E SRS A
o - RHLEEFITHL.
o -ho LG,
o -n s ARMIEFRF KRN, A aiE i 77 AR A AT IR Ja B AT %L,
o -c: BUH H AT S T i 1 XHLah1E .
o fr RHLES, A fsck BIPE(REE Linux B4R %S).
o -F: RHLN, SRIAHEAT fsck zhiE.
o time : WE KL [H] o
o message : IR Z AT 18 F & IS A S .
. A5
o SERISEAL

ERNEERE R BRAHE
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sudo shutdown -h now

o 852 10 28 )E <AL

sudo shutdown -h 10

o A BT

sudo shutdown -r now

. el I — A 2 Sk R R AR T 2 root F A AUBR, WIS FEH linaro IXFEE @A &, AT
PA# H sudo 722 i) 3545 root AR .

pwd
. % pwd 72 o 4R TAEH R4 FR: 1E Jetson NX b, %I\ pwd ¥4 i 251l /home/waveshare .
head

. Z head 4 /R AT ko FTH Toon FiRE R IATE (BRI 10 17) , Bi5-c e 714

head test.py -n 5

tail
. % tail WoR SRS R . - T 8-n AT40FE & SCPF P R 4G A
df

. T df o 220t R g8 B AVE RG2S E . T df -h DURTEE iR sAE B R, 6/ ™
RN MB, MR R T

df -h

tar

. tar 2 HIOREAL, IR & 0 SO TRARR, BRI, T &40 ST A RS0
. 48 S A

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

. fige s 3L«

tar -xvzf waveshare.tar.gz

apt
. apt (Advanced Packaging Tool) 7&—MfE Debian 1 Ubuntu "1/ Shell i8R 64 B 2% .
. apt A RRME T AR, A, T MR —HEE AT RS, T H A4 IS
i
. apt T & HAT 7 B E B AR (root) .
. apt W HIfn 4
o FH BT AT SR A B2 sudo apt update
o T A . sudo apt upgrade
o B HH AT B A B S WO AE JE.: aptt list --upgradeable
o TR, TR AT SE MR 7 Z AL sudo apt full-upgrade
o AESRE I AF AT 4 sudo apt install <package_name>
o AL AN AL sudo apt install <package_1> <package_2> <package_3>
o FOHT IR E 84 #T 4. sudo apt update <package_name>
o BB EAEER, Gl AT, ZRKD, KB RESE: sudo apt show
<package_name>
o HHIBR 3 A6 4. sudo apt remove <package_name>
o T BN A FH (10 4N P26 SC A sudo apt autoremove
o FE B0 J fic B SCPF: sudo apt purge <package_name>
o EHR U4 :  sudo apt search <keyword>
o FIHPTA B2 aptlist -installed
o I T E 2R MM MA(E B apt list —-all-versions
o BltnFAI LA NX Gk 4s

sudo apt install NX

ERNEERE R BRAHE
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x| 2%
ifconfig

. FTEANTAR S (RD) ifconfig IBATI B 24T R 48 1322 1 I 4 fid B 4R B .
. FH SSH 42 1] LA TS ifconfig 2548 1P Hihik, Zumba A

ifconfig
. BTEALML 1P Hhlk, ZumimA
ifconfig eth0
. BRI 1P kb, ZeumiA

ifconfig wlan0

ERNEERE R BRAHE
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3.2 vim R A HIEH

Vim iR A2 T A Unix X Linux R4 MArERIdmiEes, MR KA O TAL M OB I UAR dndEdy, X
BRI E— N ERRERE Ha 4.

HAK F ovim B RN=FER, 5AE2m I (Command mode) , HIARI (Insert mode) FlJELL
I, (Last line mode) o

o e IR RIS, TR, TEATIOMER, B EHIEXE

o AR R A TR, SRS

o JREM: KR EGR Y vim, AT DL BRI, IR TH8 . ST 55,
o AT AT ORI =M UAR R AR R KR

L S MIBRERIN Vi G a5

sudo apt-get remove vim-common

285 B2 Vim

sudo apt-get install vim

3. N7 (84 IR 15AE Jete/vim/vimre SO JG RIS IN R 10 =)

set nu #IERITE

syntax on #HiEVEE

set tabstop=4 #tab iE %
4.5 4

IR ORAE S SRPISCAF(vi a2 BN )

vim filename //¥TIT filename 04

W 1ORAE A

:q JFARH GidEA, AR SR OB SOE A T T A 4
q! /B GRS, HAVRLE

'wq /B gy, HORAF S

wq! /R R R As, RS

EAMEREREHR GRYI) BiRaA
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2z /B YmiEes, HAR M
ZQ /B gmtEay, HALRL

AR BT (vi A B R, $AT N ar & e R AR AR, % ESC B AT IR R AR )

a J1AE Z AL B A LS I SCA

[ J1FE AL B 2 T A ISR

A JIHEZRIAT R R AL B AN SCA

| J1FE AT BT R A A I SR (AR 2 TR AT H)
0 /7 HIAT I _E T — AT

0 J/FE AT (N TR — AT

R /5 (B i) 2 A AR A B S TR A TS0

J /1 EFEIARITAEAT BN — AT A — AT (IR 1R )

MBS PR T F AT (vi i B A )

X /R 24 8 4%
nx 1B SRR TFA I n A4
dd 1/ 240 47

ndd /1A N R ZRTATAE N ) n AT

u 1 b RAE
u IR AT BT R

S ORI (vi AT )

vy /1% 2 RTAT B B A7 X

nyy  /MEEREATET n ATE R BIZ X
yw /1 Z A NSRRI 46 218 2 IR 7 1
nyw //ZHI NSRRI IGH) n AL

yr /I Z N CRR BT H 1IN 2

ys /1 EHIMICAR BT RN 7

ENEERE () BRAT
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P /IR B VIR B 1) N R AE b
P /RGBS IR L B N AR AR A
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4.1 Pytorch &3t

Pytorch 4R R GERR A K H K R, 234 pythoch ANRIRRAS 2Z BT, S6 i 2E 1 2 I jetpack fiAS 5 A4k T I 14

Fi R E 5 B AT A AN ¥ pythreh 4™ fE IR 3.

PyTorch pip wheels
¥ PyTorch v1.10.0

® JetPack 4 4 [L4T RSQ&&] f'J tPack 4 4.1 [L4T R3444’fjetpack£ 5 (L4T R325.0)/ JetPack 451 (L4T R325.1) / JetPack 4 6 [LAT R32.6.1)
¢ Python 3.6 - torch-1.18.8-cp36-cp3bm-linux_aarchbd 1

¥ PyTorchv1.9.0

® JetPack 4.4 [L4T R32.4.3) / JetPack 4.4.1 [L4T R3244HJetPa x£5[ 4T R32.5.0) / JetPack 4.5.1 [L4T R32.5.1) / JetPack 4.6 [L4T R32.6.1)
¢ Python 3.6 - torch-1.9.08-cp36-cp3bm-linux_aarché4.

¥ PyTorchv1.8.0

® JetPack 4.4 [L4T R32.4.3)/ JetF‘ack L4 1 [LdT R32.4. Apf_fetPacx 4.5 [_.J R32.5.0) / JetPack 4.5.1 (L4T R32.5.1) / JetPack 4.6 (LAT R32.6.1)
¢ Python 3.6 - torch-1.8.0- - &6m-1in

¥ PyTorchv1.7.0

® JetPack 4.4 [LAT R32.4.3] [ JetPack 4.4.1 [LAT R32.4.4) / JetPack 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-1.7.6-cp36-cp36m-linux_aarch64.whl 5.7k
¥ PyTorch v1.6.0

® JetPack 4.4 [LAT R32.4.3]1/ Je tPack 447 [L4T R32. 44}fjetpa"k 4 5 [L‘.T R32.5.01 / JetPack 4.5.1 [L4T R32.5.1) / JetPack 4.6 [L4T R32.6.1]
¢ Python 3.6 - torch-1.6.08-cp36-cp36m X_aarc
o The JetPack 4.4 productlon release [L-ﬂT R32.4. 3% cnl).r suppcrts Py:orch 1.6.0 or newer, due to updates in cuDNN
o This wheel of the PyTorch 1.6.0 final release replaces the previous wheel of PyTorch 1.6.0-rc2.

BT python3.8 %477 (L T 77N 1.8.0 Afl):

wget https://nvidia. box. com/shared/static/pb7jwntv4361frd78inwl7iml6pl3fzh. whl -0

torch—1. 8. 0—cp36—cp36m—1inux_aarch64. whl

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

pip3 install numpy torch-1.8. 0-cp36—cp3bm—linux_ aarch64. whl

EAEERE (R) BRAE)
MEENRE, MEREEE, WeETTEl, TMERHA

27



W TwowIN TECHNOLOGY jﬂé%i—'—ﬁ’ %jt)ﬂ @I%mg%i_[‘ﬁ*ﬂ ! /J\{?f; /E{, j(ﬁjj 5 Eﬂ%‘; ! www.twowinit.com

4.2 Torchvision &3

Torchvision 2234 R pytorch A & 25 Bk £, 2223 torchvision Z B 75 ZE A% pytorch WS, RS T T & Fr S Afi

TE e B BEAT A A torchvision 7 HE 1E & i H.

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 # (JHE torchvision ZZEHIAS)

python3 setup. py install

IOAIE:

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 C Tensor a =~ + str(a))

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

>>> printC Tensor b = + str(b))

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

>>> import torchvision

o0

print (torchvision. version )

Pytorch whi £, F # i
4. https://pan.baidu.com/s/1)2Del9HMtOMkH-ZgGfsFnA
RS, wifl
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4.3 Yolo v4 IFIZRE

1.5 S 1E github | %X darknet

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

2. T HEGERA, FEBECT Makefile A

cd darknet

sudo vim Makefile

34 HTPYAT 0 ek 1
GPU=1
CUDNN=1

CUDNN_HALF=1

OPENCV=1

4.cuda A A BR AT 0 B SURFRA T SEPRRRA R A%, 15 U 2 G5 136 2R I

¥ NVCC=nvce BN

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

SABHE KR BEAT g 1, AR L S

sudo make

6.4 [ YOLOv4 HE4THEH

(1) FEARRHERL T2 =Fh: B B 862k ( SERRAR )

(2)i% 4% Yolo v4 A1l Yolo va-tiny (R BLIAEAL, IEATE Jetson NX _Ligfr) BT, HAFET
B O U SRl BB AR EE SO
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SPRIINEN

.Jdarknet detector test cfg/coco.data cfg/yolov4.cfg yolov4d.weights data/dog.jpg

SECLLLLT]

”

R ETT R B A IR A test B3, M2 AEHAT 2 )5 RN B (AL B

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

RLTI

Yolova-tiny A4 AIAS M (github R K1 data BLTHI I3 A AR SCAF, 75 B 7 B AT A% BRI A A0 40 S A
3| data XA TF)

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

BEIYLEL Y

TR TR T S8z
BEEE: https://pan.baidu.com/s/1iMEFFJu9sjLpXn6Xglozzw?pwd=mmkc

ENEERE () BRAT
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