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1. Jetson Nano f&j4}

Jetson Nano BEHRIIA/MUN 70 x 45mm, Hb—3K S RIB/AN. TAENZAMTI CRIEE £
W AELT T, DA AINLE O il &k &35 AL B, WS EE AR A RS (SOM)
EIIYE/ N = o

Jetson Nano FJNIEATHUAR AT SE9E3R4E 472 GFLOPS fIiHEEMERE. TREIMTIBITZ ML
X 245 [T BRF A B8 2 AN 0 0 26 (A KA, BBUOAE & 7E NVR R i I G 40U 1) B FH R . 3
e, FEMESRAK H &AM AL RN R S MR T 5, S AT E L S AT BT, T ThFEAY
N5 & 10 e

N EANS%E L Jetson Nano LS

(D) ARB/NTG, PEREIRA, DR SEEL, BRI AR (AT i, SORF— RIAT I
ATHEZE, FFHBEHEBN T RERIFIER N HATIE T 52 BER Jetpack SDK P& AL,
2T AT DU A ST AT 7 i 245 5 ] SRS 6

(2) N AL MBeeh, MEREAH UM YR B ook, #453UH% Cortex—AS7 AbFELS, 128 1% Maxwell
GPU J2 4GB LPDDR A%, R AMLas N VARG 2 um a2 1) AL 577,

(3) WML 472 GFLOP, SZHFmy 7> pEALIRAS, W LUIMT B 2/ MERES, IRl E R ML
w7 2 A DU R4 .
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(4) ZHFFJAHIER NVIDIA JetPack AL, HAEFEHFIRE23 . HENALSE . GPU it
B AR RS A 2 S AL, CUDA, cuDNN Al TensorRT #f4 % .

Y RARATH AL HEZR RIS YL, Bl TensorFlow, PyTorch, Caffe / Caffe2, Keras,
MXNet 25, fH/EFF A& A G1REMs ] BAPLE f0 AT AR FIAE 2045 p B P2 i, B S 14430
A, BHERREI, BB, B E], A AN B S M S K Th e .

H TN T BE KU TFRIZ A 08 NV S B B, 58 27 il A SR RERS K N LR RS i Y 158
b, B SEBLAT IR A 2 H R/ oK o MRS R UG J LR S N T RERIZ O AE TR 2
VR, AR LA S B INE BS AN TT i GPU FSCHF, T — SR I PC s IR 55 4% 2l )
TR (ngEARiL 1080Ti &8) Mk dRH &5, AEEUSIHERR, mHARBETELR.
PRIE, S fsaddfi IR AN SN DR BETT AR Jetson Nano JEH B4 HETAT ML 7K.
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LAR 4 nano #RELEAR S HB% -

GPU

CPU

MAGS

VLA

Bk

Py 2%

/10

RN

MR

NVIDIA Maxwell™ 224y, P4 128 4~ NVIDIA CUDA® #L»
0.5 TFLOPS (FP16)

Vi#% ARM® Cortex®-A57 MPCore AbFH 2%

4 GB 64 {7 LPDDR4
1600 MHz — 25.6 GB/s

16 GB eMMC 5.1 [N1E

250 MP/s
1x 4K @ 30 (HEVC)

2x 1080p @ 60 (HEVC)
4x 1080p @ 30 (HEVC)

500 MP/s

1x 4K @ 60 (HEVC)

2x 4K @ 30 (HEVC)

4x 1080p @ 60 (HEVC)
8x 1080p @ 30 (HEVC)

12 @i (3x4 B¢ 4x2) MIPI CSI-2 D-PHY 1.1 (18 Gbps)

10/100/1000 BASE-T LXK

HDMI 2.0 = DP1.2 | eDP 1.4 | DSI (1 x2) 2 [F:&

1 /> x1/2/4 PCIE. 1 4~ USB3.0. 3 4> USB 2.0

3 4~ UART. 2 4~ SPI. 2 1 12S. 4 4~ 12C. £/ GPIO

69.6 mm x 45 mm

260 5| GERS
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2. Jetson Nano HAIEBHCE
2.1 FFFAECHENA

BHEWEM Jetson Nano B & — G ML, micro—usb Hf 6. PIARALFRLL, Wi KA s:

RE
i
i
i

E7= NANOE*1 R 1 HFRE"2
(BO1 4GBHR)
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THEE/RT Jetson Nano #REHLI &AM

Lo B

2: 404 pin A GPTO L, EEHFHEEINTBE, WiREA. ACPEE; NVIDIA &
FHRHET T JetsonGPIO E (Python) AJ PAF{# k4% GPTO, Jetson. GPI0 Eiz A T ER#
FFIR RPi. GPIO FE—FF 1 AP,

GPTO 1 17 i%: (I BA GP10216 Jy il 5 )

sudo chmod 777 /sys/class/gpio/export

sudo echo 216 > /sys/class/gpio/export

sudo chmod 777 /sys/class/gpio/gpio216/value

sudo chmod 777 /sys/class/gpio/gpio216/direction

sudo echo "out" > /sys/class/gpio/gpio216/direction (. ¥ & & ¥+ GPIO & & N H)

sudo echo "in" > /sys/class/gpio/gpio216/direction (It % B /& ¥ GPIO W B NHiIN)

sudo echo 1 > /sys/class/gpio/gpio216/value(tt % B /& ¥ GPIO W B N HLF)

sudo echo 0 > /sys/class/gpio/gpio216/value(tt % B /& ¥ GPIO W B MK HL )

EREERE GBI BRAHE
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Jetson Nano J41 Header

Sysfs GPIO Name Pin Pin Name Sysfs GPIO
3.3vDC o 5.0VvDC
Power Power
12C_2 SDA o 5.0 VDC
2CBus 1 Power
12C_2 5CL e GND
12CBus 1
Epio216 AUDIO_MCLK UART_ 2 TX
Adev/ttyTHST
GND o UART 2 RX
JdevttyTHS 1
Epios0 UART 2 RTS O @ 125 4 SCLK Zpio7e
gpiol4 SPI 2 5CK @ @ GND
gpio1g4 LCD_TE G SPI_2 €51 gpio232
3.3vDC SPI_2_C50 Epio15
Power o
Epio16 5P1_1_MOSI @ GND
gpiol7 SPI_1_MISO 0 @ SPI_2_MISO £pin13
gpiold SP1 1 SCK @ SP1 1 €50 gpinlG
GND @ SP1_1_C51 Epic20
I2C_1_SDA @ 12C_1.SCL
I2C Bus 0 [2CEBus 0
gpic14g CAM_AF_EN @ GND
Epin200 GPIO_PZ0 O @ LCD_BL_PWM £piol 62
gpic38 GPIO_PE& @ @ GND
£pinT6 125_4 LRCK . UART_2_CTS £pins1
gpiol2 SPI_ 2 MOSI @ 125 4 SDIN gpin?7
GND @ 125_4 sDOUT Epio7ad
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3: USB FR 5V S AYR,  BRIAE A 1% DRy sl AR

4 AEME; WS SEICE R R 15 W] DB I AR 1% AT IE

5: 44N USB3.0 1, FIT#N USB %4, {5l USB HL4EAE 3k

6: HDMI %yt o 11, wf DUA Skede S

7: DP SWoREEL, ATDLAREEEORBE: (B 6 A 7 #GR I REEAME SR BRI, R
IR E,  SERRE AT AR — AR, 3l % — A HDMT $211)

8:  ELIM 9-19V iy N\ FRIK;

9: MIPT CST $itf§k, WULEFIA I T AEIR S5 Sk B AT A A

B THAHLLASL, T BATI SRR Wb, BoRds. BERMR. 815k KU, S
A RE AT IHEAT T AL

T T X 70 BE A 226 R 22 e AT Ui

SEA S b T DL ELRR A I SRR USB3. 0 RIAT

Ronay: FEUE R HDMI [ 7R &8 ELESR, AR HAl e 3207 sk AT R i gk (18 1] vga B
B HAb e R EUR RO R R)

TR s IR AT AR A 2N TG B M il 77 20, ASHLBCA L WIFT 81, 40 SR K 75 2 H 21
TR 2%, 5 5 5547 3K USB-WiFi;

Bk BB LR PR T, — P B W AEIR oSt 3k, A s
USB £kt RAT A AR IR TRk, T2 RN B s 77 s RIA] GERIE &IED -
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B —RERE IR, ANTEBLE B XU T Jetson Nano JEATBGAKLEE, (H2 an S FH 2R 24 3]
HOR, I B RN EAT G, AR 7 2 GPU AL b TN 2he — MR i
WS FA R B 7 pw $% 1, 3 7T BLIBE & 24 /sys/devices/pwm-fan/target_pwm 34T XU i i
P, BB YO B 2 0-255, 1% 4% il £ 58 A Wt FELAE TTAL IS 23 55 8L B DUSON 24 kBB AT 3L, 3 AR Al i
1222 jtop WL U EAT 42,

jtop 22452 https://www.jianshu.com/p/497a9f6e34fd

Ghie: BRERMIT AR M, Wz tE% g, (%3 5e BRI LU Sdf A Jetson
Nano ZH—MAh5E. hTeMZREHE, AT LIRS SEFRIE SE I Ah Fe i I REAT 2%,

EREERE GBI BRAHE


https://www.jianshu.com/p/497a9f6e34fd

AN BRI
wowm recuworosy [ FLEE A ER A VETE 24T www.twowinit.com

S

2.2 RFRG

IR E J5 9 Jetson Nano #2417 SD RARAI ARG HMR, JFH—EHALHFMYED", (H sd
RBLBARE FHAE A X FKE 7 nano TF AR EAF _E, PO IRATIZ R E ™ B H ) nano LAY
ShE sd A, EIRRIBLT 2R B8 R AT ZRI ) )5 38,3858 nvidia B MEZ AL sdk manager T H 80
FA RO RGBT PR 7 BEAT I, LR 24T 20 0 28, i 7 s i —Fh BT A

2.2.1 SDK manager 4148

SDK manager ;& NVIDTA ‘B 72— MEH TR, FIK#T jetson RFN MRS
Pt 2z, 2 — MR AU TR, R AR SR E AT nvidia jetson RAIFTA =M1 R
G R, IR, BAETTE, A T2 jetpack MRALALI R sdk fRA, o
FEEMRELAT SO, 5 R P RS A 225810 cuda, cudnn, opencv BA K deepstream
X sdk; BRUR XS TR IR AT HK, W RETEAE I AR A 2 BB A b DL 2 R
L, IS Hy P 2% PRI I, 7T AR R R b A AT DUIE A .

2.2.2 “ESHE
BV SDK manager J&FEZ2HEYE—4A ubuntul8. 04 CHARARAR B i% 1 7T BL, 3R
b)) LG b, AN R L EEEARAT— 3K jetson RFIF=E KA jetson RFIF=EN armé4
fr %2 H4, SDK manager FFASSZEE.
SDK manager B M & # % %

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.

JetPack 4.5.1 is available now! There are two main installation hods, d ding on your developer kit:

SD Card Image Method NVIDIA SDK Manager Method

JETSON XAVIER NX DEVELOPER KIT > FOR ANY JETSON DEVELOPER KIT >

Download NVIDIA SOK Manager

Follow the steps at install Jetson Software with SDK Manager.

New to the Jetson platform?
HE RN 8%
BE¥%: https://pan.baidu.com/s/1HOLORIpblrhpmJvzweYfOg

PEEES: twl2
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2.2.3 RE KRB L&E

HK jetson nano [ 7= E 5 ubuntu NI micro—usb HdE £k AH %, 1 H Bk £ 1 K
¥z rec Fl gnd £1 10, 00 N BT L 52 BB G, RS jetson Wk b HE, AN TR L AT B R B4R
HAh A

1. 5% SDK manager #H(EETFHETM—A nvidia TR EIKS, B M G234

o A
o

PNBL>BEPom @A

ERNEERE R BRAHE
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2 G XS L RRAS AR B ¥ 6 R 5, 1R SE R R /iy continue

o
o

Jetson

Host Machine

Linux

- IIER X 28 B

.......
"y
VE:

i1 # 1:host machine 2J A 4, L WL TN N 2 A AEZ ubuntu HURG |, — B A
E;
A 240K % FIX LR IR Detected ZRIR 3% £ 5 ubuntu FEJI 1 ALIERE, H AR5
jetson Xf L f) il A B 5, TS 2 o5 A R AF 45 7R 9 no board connected N X % 5 %
Ubuntu X EALR IEARESE, § 2R AL IR jetson W& HEN recover B (Bl %%
BE) B A B EL, FRRT E 2 7R Detected.;
(rE 35 FEH O jetpack A, AT AT B AFEIRY jetpack WA HEAT
PIES
7 4:deepstream 2234, 75 B 2) 1, AN 5 B2 ) 26 i 1% ) ade, BRI 9 AN 2 3k
3. AWARSS sdk [T 85 %3 EFE5E )R M continue

PHDLUYEPON AL G
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T
P 1 AENIZR N4 jetson BEA TR 14 FR G¢, BE% 5 (1 2R 78 2> oI Bk 4, b3 P2 M 56 F
L I VK (TE RGN jetson % W6 Z017A) 16 ); 45 AN /) 6 0 J5 5 40 J0 5 ) (B0 e 4
[ REGM);

P 2 AR NIFRR N E G 2325 R BT sdk, B — IR I, A REIE 5 ) i, AN 20 1 I 4
N A

A8 330 FEALE AT H i 3% B 5 (FF E S REBOR);

PE 4nvidia 253K IR =G

frE 5B 2 (S N BUA )

4, HEPRSEHE S, TEAIN ubuntu HLAK T L2 D

LKLY

eBL»ED

PBLUYEPOm YS!

5. G TR T L JE S U, AR B jetson B LR (4
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LI s A% A 250y HDMT % 111 (0 s 2%, 18 P At e 4 2 2 S BUC IR s SR 10, AT S
) FERLBE ] 7 42 MU DX SE A< 1Y, A0 RS BoR & 5 — BB L, §idR B,
Bl A s G (BARRES N —TTNE), SRS E R A3 E A, A
BN B B B R EEN RS S, 285 P E 3 ubuntu BN AL, R TUHRIE A P 44 A
WhY, ip A, % ip Jv usb EHLEE ip, #NTGIRE M install 4KZEHEAT
sdk Z2%¢, A G %% cuda XLE sdk, WG T —48, RINLBHEE K. (B usb Joikid,
A A ) — JR P (P 2R 2% 1z, B BSOW L ip BT

6. ST sdk 4l sE e, Y BLAN R S N RO A UORILAT 5% 48 B0 56 B, st finsh 45 SR
HL, AT LLIR B usb Bk 25t BLES 20 sdk 2232k IR erroe A, U7 1% 0L A4 i

retry 4kZE3EAT 228 retry 2 BkId R G B, RS RN sdk.

(3 )
]
&
"
e
15}
A
® -

of - B¢
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2.2.4 ERBRB AR

BiAZ AL T #ith bt
. https://pan.baidu.com/s/1dOGHML4zYPnzl 1Qn0O aGw
S : xuln

readme.txt JetPack 4.6 Lin... JetPack 4.6 Lin... JetPack 4.6 Lin... JetPack 4.6 Lin... JetPack 4.6 Lin...

BT TG BB A BT readme.txt S

2.3 FHMELREE

6B JE R R IR B N R U, W IR e T AT R AR I B, AR P AR
Wifi 5. L B XS, BRI R e B AT, B E 5E G S BT — I R
Applying Changes, IHEHT 75 ZEHE, W1 3 A B e B cancel HUVH 56 J5 IR T R 2k
ITFENT R . HH R, SRR, e @t N, W EFTR:
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2.4 FFRIPBECE (DT p A de b JU0AT ik, BB AIANE
SRHEAT A LR AE)

2. 4.1 FEHFIFERKHF

TR RGE H A NAZTE R, SIS S EHAT AR . H2 T Jetson nano
K/ aarch64 2214 1) Ubuntu 18.04.2 LTS %, 5 AMD ZE#41) Ubuntu REEAE, F itk
i R L aarch6d IR, X B g BVER, AZE L x86-64 IR T .

FATX B FE R RURIEAT R . R AR, TR source list SCAFRIA T, B
NG P
sudo cp /etc/apt/sources.list /etc/apt/sources.list.bak

sudo gedit /etc/apt/sources.list

RIEMIBRITA A, ZHILT A

deb http://mirrors.tuna.tsinghua.edu.cn/ubuntu-ports/ bionic main multiverse restricted universe

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

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

deb-src http://mirrors.tuna.tsinghua.edu.cn/ubuntu-ports/ bionic-backports main multiverse restricted universe

BIX B APTEEH T
IIOF b, SN T b fi 2 34T SR -

sudo apt-get update
sudo apt-get full-upgrade

ERNEERE R BRAHE



www.twowinit.com

B AR
Ut B, S 0 B S |

W rwowin TECHNOLOGY
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= Bl RS

2.4.2 RFENEHEE
Jetson nano ERIA 5 73 B A EEAE Jetson B SC bR 5, BRI A b 4 5 B Fri NIt
ML . HF7EJF K& Jetson nano (IS FE &% 75 B4, LA BB IT IS B %,

MR —HITIF. FTJF System Settings #E N RS B F1f, W FEFFTR:

K H

Personal
[ & (& | | 0
- - " - T
Security & Text Entry

Online

Appearance Brightness & Desktop Language
Lock Sharing Support Accounts Privacy
Hardware
>
» | s [}
9 . 3 | | —c | . ' _‘éf
Bluetooth Color Displays Keyboard Mouse & Network Power
Touchpad
- R i
w— 5 { A
Printers Sound wacom Tablet
System
e O o
Detail Software & Time & Date Universal User Accounts
Arroee

VinAdsrss

Hif; Brightness & Lock, #RJ5 ¥ Turn screen off when inactive for {4 Never B ], 1~ E At

VAN

Brightness & Lock

All Settings Brightness & Lock

Never

Turn screen off when inactive for:

Lock

Screen turns off -

Lock screen after:

Require my password when waking from suspend

ERNEERE R BRAHE
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2.4.3 ZEIRFIMAIL

W AT A R T 22 75 A P SR DU S b B R R SR, BT DAHERE N R e i e
L. Jetson nano H i ibus FPICHIANIE, (HZ B N E T 4 REHEAT TR OCHIRI N .
2855 T B A fir % ibus S HUBL R B FT7R FE1i, 5] Jetson nano W42 H 7 1 ibus HiI AL
HEL T

NN ibus FEPFERAL, BIAGL:

sudo apt-get install ibus-pinyin

IR TN L R T B A B I [R] . 23S SE U HEN RGUBLE System Settings S,
IS 5 SCRFIL T Language Support , 41 N B FrR:

Personal
T — —_— =
Appearance Brightness & Desktop
Lock Sharing i

IR RSB A, & RGGERE S0, I F R
BE XL

EEMEOMES:

R L )

English (Canada)
English (United Kingdom)

Eoh (EFF)

fEEhiE S R HHE MR
EETFRERMAENEN.

| HFEIE R |
EREEREERE—E.

| M MES. |

BERNZRH: |Busv

ERNEERE R BRAHE
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BEAE g v SRR SR 5 By Apply BITT o 3XAS Apply idfE & 23— R SClE S &, Wh
B :

SETBEESRER, AP AUE(IESREERITIER,

1}
[l
W
i

i
1a
[z Ay

GR=i&
AERE
P
MAERIE
G FE
EAFHE
EsthiE
ENfeid
RiF
EEiE
SHEHE

R (FE)

Applying changes

. Applying changes

Downloading fonts-arphic-uming

P Details

Cancel

LR SERUFAETE B SR SN DOE R B A i, 0 R B POR

ERNEERE R BRAHE
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Bz | HERR

RENEFOMNES:

WiE (FE)

English (United States)
English

English (Australia)
Fnalish (Canada)

fEEhE = R EHHE R EEE.
EETRERMEERER.

I F BIEE D R4k |
BB RAEERR—ES.

AINEHERIES...

BEBNERES: Busv

R N RIS RS e BRI N IE R GO iBus RITAT
HIARG (LA , RIGEL PN TR a2 #EN ibus FCE S -

EH ®ANE  Emoji S

BN > ERENE |
L EE - REEE) 1 < — [ misco

Intelligent Pinyin
Pinyin

Bopomofo

o

b

ﬁj Bopomofo
EEZ (Chewing)
B eHE=R
B OHEAR
& sentss
T

L e - R L e ] R B

O TuBTTFEsERdE S

ERNEERE R BRAHE
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AN RN T T ) i H ibus BT,

ibus restart

B, RS TR S5 A AR S D) et S NI P, 0N BT -

@A MAXN = P B8 4 11:01 %

LRI it AT AFT T30 S g 4 A 3 T

) jetson nanoE@{t4?_HEEE - chromium

% jetsonnanoZ2t4? BE x [Kelrei=fitatpl et

e (] & baidu.com/s?ie=utf-8&F=8&rsv_bp=1&rsv_idx=1&tn=baidu&wd=jetson%20nano=z

e
Bai B  Jetson NanoRft4? e - Ll =E—T

2.4.4 &% VScode
7%

sudo dpkg -i code_1.63.2-1639561157_arm64.deb
LR TERE AT AFE AR 2R 48 &K vscode, <Xt vscode BLFHAERF, XANRI Y FRATTFR Z Y
Python Z#f% IDE. il N AR FP T IF 0T B s :

wao &

Visual Studio Code

ERNEERE R BRAHE
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T 7 L N R Wi {8 A vscode AT Python JHIAS .
B J51E vscode 1223 Python #ifh, AS#AZR VS Code [3E#E 1 LASEAE S PC b #43& VS Code

FEAR LRV 2] Jetson nano IABEH K. HfifF LW N BT/, fE Extensions [HIHCH % 2
python, 5 —/ 9t i a4t AT e 22 B T

" Extension: Python - code - Code - 0SS (headmelted)

= Extension: Python >

pytho r||

Python
Python .
Lin! ulti-threade Microsoft
Mie 3 Linting, Debugging (

Python For VSC

1 Uninstall  7his extensio
Python language
Thomas Haakon Tow

Python Extension Pack
Popular Visual studio Co

Don Jayamanne Ilgnore Recommendation

Python Indent
Details Co

Install

N RAE home H FHTE— code XHFJe, %I H T A7 Python ARESHIAS . SR 5 1E
vscode HFF NI BIE ) code XHFIe, SRJEHE— DM, 4% ctrivs SRR UM, WU
%N main.py, 2RSS 5N T H ARAD :

a=36
b =64
print(a+b)

SRJA % ctri+Fs SERITT IS AT A, AR WT:

Z Uk, CL58R Python Zi a1 2R ANIEAT .
ERERRE (RY) BIRAT
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2.4.5 423 Qth

FESEBRI ™ S AR B By, B I8P Aom B B R M. AR S HAEI R, — e RAT G+
HRIT A 25 it T KA R S BB Ba A 2 python HEATSLIETT K. BRI, 5
F—FRBENEAE Jetson nano FFITA CH+IR G 13 2 7 AT A ¥ b7 fh o VS Code A 5 AT LUJT
K C++R ], {HAZ Code-0SS X T C++ S FFIFAF, B, Z R — M LFHR Cr
G PE AR TE I CHITRAESS . ASSCHEREE A Qt.

Qt 2 —NETEM C++ FFRE, FEMRIFKETEH F 5t (Graphical User Interface, GUDD
FEIF, Rt A] DU R AT S 1 dr 247 (Command User Interface, CUD 2%, Qt /240 C++
TERHY, FTUARIERIT R CH+ N BA RRFIEH . at STRFREBIERGHIRS, filhnimE
#AE RS Windows. Linux. Unix, BEETHLRS Android. i0S. WinPhone LKk AR S
Qnano. VxWorks %54, 44K, QT 5643 #F Jetson nano [#) Ubuntu P13,

Jetson nano %% QT HLE i #, HiEEHAMmL:

sudo apt-get install gt5-default gtcreator -y
BT 226 12 Qt5.9.5 WA

ZRGEE, FIFHE R ER at, a2 at Creator, XANRIJY at (19 IDE, T
Eo TR R AT O — A B ] S RE

FIJF Qt Creator, Wl FEFTR:

QE Creator

XfHE) EIEE) D=0 BiE@) Anayze THRT EffWw) #HEIH)

‘ -+ New Project = Open Project

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

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

‘ Get Started Now ‘

ERNEERE R BRAHE
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EP=

.5 New Project B — NI ILH , X B %+ Application ] Qt COnsole Appliation % ,
BIAIEE—A Qt i) C++15 M G127

EE— TR FigR -

= ey m Qt Widgets Application Creates a project containing a single

Library implementation.
Qt Console Application y
Preselects a desktop Qt For building

Himg
the application if available.

Non-Qt Project
ERNTES: £E

Import Project Qt Quick Application - Empty

Xtz
I Qt Quick Application - Scroll

Qt Quick Application - Stack
. > Qt Quick Application - Swipe

Qt Quick Application - Canvas 3D

3 gl

a
-

SR JE LFEAr 44N QTtest:

Project Location
# Location

This wizard creates a simple Qt-based console application.

*3 S Ovest l

#1)228842: | /home/qianbin | M. |
WARIABITIERE

[—semn~ll o
SRJE—HECA RS NP RIR SE s H A1 . TRLE R, at C2NEATEIE T — 4 Cr+
A main.cpp HI T4 5 c++AU, I HiEH —4> QTtest.pro Bt BT BT H #E4T AL
B, SRR EPTR:

ERNEERE R BRAHE
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main.cpp @ QTtest - Qt Creator

XHHE) ‘BiEE) MEEB) Bid(D) Anayze TH(I) Eff(wW) HEIH)

www.twowinit.com

main.cpp
v lim QTtest 1 finclude <gcoreApplication> =
| = QTtest.pro .
~ |& Sources ¥ +nt main(int argc, char *argv[])

1

B main.cpp

QCoreApplication a(argc, argv);

urn a.exec();

R
bebus  $TFFCHY

main.cpp
| 2

B

IS AT DAELAAE ctri+r BEISATIUH , B T 3RA 1A T 4GRS, BT LS g &%
St A AT T (E . FATMES— T main.cpp BIARHS,  RIFERIAAT ISR AN -4 Hh
HER, eI

#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, P EHL ctrler BEISAT I H Sy N BIRGE R

HERIMNBE - FTEEHFXTFER T N5 QTtest X & 1) debug 7] $1 17 Tl H
build-QTtest-unknown-Debug, 7EIXAN S J A2 ik debug AN 1) QTtest AT HATREF . 1
2 od a2 REANBNZ SIS, REHIA

ERNEERE R BRAHE
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./QTtest

REEPATIESF, W EPR:
e gianbin@qianbin-desktop: ~/build-QTtest-unknown-Debug
gianbin@qianbin-desktop: 5 cd build-QTtest-unknown- Debug}

qianbin@qianbin-desktop:~/build-QTtest-unknown-Debu .[QTtest
100

Wt A LA AT S I BRI AR T — N, A% T REAR fT B, ACSEEL T A
IF 5 REHL AR N o U TR B, (ELRE R EE 1 JRATTIE 3 T A N 8 BE 7™ i (1 — b EL RS LA TR
3, BISEAE VS Code 1/ python JIAEAT HIELGIE, f&)n FHH QT 9 S0 R CH+RHT, B
JE R R AT BAT R, XA B AR R R TR TR R AR AT PR, XA AT
AR ARG 2 B R K AT L. A A S AT

2, TATCESER T Jetson nano IHFUITF KECE, ## FRka#tAT JUAS/NDIE R, f#
FEE AT LR A ) 2% 2] Jetson nano IR 745

ERNEERE R BRAHE
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3. TiH ZR&H
3.1 Ak

AHTHESEH Python SRIEEA AT I 5L, Hoh 2 iHi# Python B & ¥ FH Opencv 24
J71EUL e — 258 H python R 224,

3.1.1 &% pip

HT Jetson nano L& T3 T Python3.6 filRAs, AT LAR] DLE #2223 pip.
TE RN N IRy & 1T 2%

sudo apt-get install python3-pip python3-dev
22345 58 UG IEES Y pip /2 9.01 iRA, FREEX pip #EAT — F ML, 505 IH7E % 3 3L e Python
JE PRI 2 el . S AR

python3 -m pip install --upgrade pip

THRJERRATN 19.0.3. RE SR T THE, BRI X pip3 f11>/) bug HTEFHBE T
B N KAy AT IT pip3 U

sudo vim /usr/bin/pip3

BENTAT a IEASBAME, N5 AT LU RgR SO, 4

from pip import main
if _name__=='__main__"

sys.exit(main())

ERNEERE R BRAHE
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from pip import __main__
if _name__=='_ main__"
sys.exit(__main__._main())

SRJe 4 Esc BERE BN A S B L PO B ARAT R, RN wa %181 42 RIAT fRAF
BB g a5 -

3. 1.2 %3 Python F HNLRF I A

sudo apt-get install python3-scipy
sudo apt-get install python3-pandas

sudo apt-get install python3-sklearn

3.1.3 EcEH T Python K] Opencv

A W R 757222 %% python T[] opencv. —Fli2 T4 Opencv J5AS I H. 5 57 g 19 A2 Rt B
python &, SR/ 4% D13 python 22 R ELERAE s 53— Bt 2 B8 F i 2 sudo pip3
install python3-opencv. 77 ZyE RS, 5 A0 sUAR R b 222 (12 49 B 45 1) opency 4,
H opencv HURRA S B € (1, W SRARZAE I SR iK) opency, LT opencva, A58 —FhT5i%
WA B AN S B R 2 — Moy ok ek

JREEH B A% T opencva.1.1, A LUE I F ik a4 R A FE 21T Opency Mt 5

opencv_version

i HE 45 SRR B TR«

gianbin@qianbin-desktop:~$ sudo opencv_version

4.1.1

ERNEERE R BRAHE
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Pk, BATEARZEE A THE, EREHRAT.

3.1.4 T Opencv B ARSI

(1) python SEELA Al

A/NE el S —A python A TR EE H BN, 84 vscode FTHF 2.4.4 i 4%k
] code X2, TEiZCfJe N — python JIAS, %K face_detect_test.py,fCA% &1 Kt

Sl

import cv2
filepath = "test.jpg"
img = cv2.imread(filepath) # 2B A
gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY) # ¥ /Kt
# OpenCV AR5 70 2548
classifier = cv2.CascadeClassifier( "haarcascade_frontalface_default.xml" )
color = (0, 255, 0) # & X &l Hi
# VIR
faceRects = classifier.detectMultiScale( gray, scaleFactor=1.2, minNeighbors=3, minSize=(32, 32))
if len(faceRects): # KT 0 A I 2 A
for faceRect in faceRects: # FRJMAE Hi & —7K A JK:
X, ¥, w, h = faceRect
# HE AR
cv2.rectangle(img, (x, y), (x + h, y + w), color, 2)
cv2.imshow("image", img) # &7~ E%
¢ = cv2.waitKey(10)
cv2.waitKey(0)
cv2.destroyAllWindows()
RS filepath FI A7 7804 B 7% EE AT 1 BB B A2, — BORT BLTSE S5 95 AF R H R B
Ao {EFJIE opency NS I 7y S8 ER I, 75 x5 B2 ) N IS AS I AC & S0, 2026k 7T
ENEERE (R) BRAE
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EP=

NG EVE A S, SCET PA opency 12235 H 364k 2]: /usr/share/opencva/. %
B J5 5 8 DLRNJE A H s R,

1% ctrl+F5 1247, RCREW T FiR:

(2) C++SEHL A Al

ANV G —A C++MH, A TRMEUE AR, T ats #7 k. LI ES
python FRAHIE . FEEPHE M LE QT N4 Opency 4T C++IH & -

C++ N TR Opency 75 BT —LHANAIRCE, 56E — T opencv FIf7 & . Jetson nano T2 (1)
Opencv4.1.1 [FEL S B A0 T B s

gianbin@gqianbin-desktop: fusrfincludefopencvdfopencv2

anbin <top:~$ cd fusr/include/opencv4/opencv2/
' : | ] S s
highgui.hpp stitching.hpp

calib3d.hpp features2d.hpp objdetect.hpp

imgcodecs.hpp opencv.hpp video.hpp
core.hpp flann.hpp opencv_modules. hpp
cvconfig.h imgproc. hpp videoio. hpp
gapi.hpp photo.hpp
dnn.hpp ml.hpp :

ERNEERE R BRAHE
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EP=

JE LA B A

/usr/lib/aarch64-linux-gnu

Rk, AFELE Qt [ pro SCIF s BRI H SRt & R BT

H Qt Creator B Hi T 2.4.5 61 QTtest T H , Zw’E QTtest.pro AW -

QT -= gui

CONFIG += c++11 console
CONFIG -= app_bundle

CONFIG += C++11  # WRIIXT C++11 I

# The following define makes your compiler emit warnings if you use

# any feature of Qt which as been marked deprecated (the exact warnings
# depend on your compiler). Please consult the documentation of the

# deprecated API in order to know how to port your code away from it.

DEFINES += QT_DEPRECATED_WARNINGS

# You can also make your code fail to compile if you use deprecated APIs.

# In order to do so, uncomment the following line.

# You can also select to disable deprecated APIs only up to a certain version of Qt.
#DEFINES += QT_DISABLE_DEPRECATED_BEFORE=0x060000 # disables all the APIs

deprecated before Qt 6.0.0

INCLUDEPATH += /usr/include/opencv4 #7513k SCA4- 645

LIBS += -L/usr/lib/aarch64-linux-gnu -lopencv_core -lopencv_imgcodecs -lopencv_imgproc

-lopencv_highgui -lopencv_objdetect  #i8IN 75 B FEHE IO
BAEERE (™) BIRAT
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SOURCES += main.cpp

oA R B RSSO AT lib SCAR AR I T3 95 o

P2 KRB main.cpp CHF, ARBSTIR:

#include <iostream>

#include <string>

#include <opencv4/opencv2/opencv.hpp>

#include <opencv4/opencv2/core.hpp>

#include <opencv4/opencv2/highgui.hpp>

#include <opencv4/opencv2/imgproc.hpp>

#include <opencv4/opencv2/objdetect.hpp>

#include <opencv4/opencv2/imgproc/types_c.h>

using namespace std;

using namespace cv,

int main( int argc, char** argv )

{

std::string filepath( "test.jpeg" );
Mat img,gray;
img = imread( filepath, IMREAD_COLOR );

cvtColor(img, gray, CV_BGR2GRAY);

CascadeClassifier classifier;
classifier.load("haarcascade_frontalface_default.xml");

Scalar color=Scalar(0, 255, 255);

ERNEERE R BRAHE
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vector<Rect> faceRects;

classifier.detectMultiScale(gray,faceRects,1.2,3,0,Size(32,32));

for (size_t i = 0; i < faceRects.size(); i++)

{

rectangle(img, faceRects[i], color);

namedWindow( "Display window", WINDOW_AUTOSIZE );
imshow( "Display window", img);
waitKey(0);

return O;

}
BT A REANTUH, SR )55 test.jpeg A1 haarcascade_frontalface_default.xml SCAFTCE 78 4 1

A ) build-QTtest-unknown-Debug SCAFJeH, i2 4700 H RCR B W R B

ERNEERE R BRAHE
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3.2 ZERIAEM CHIFEFREHED

BUAE ST AN )2 S BRSO 2 B DS AR T BAN 22 8L F AL
R YRS R R T A, R ABALR ST LA AT NS ? A T Jetson nano XK
RN TR BT ARG ATt al BLE Sl fE— 654 .

3.2.1 EEUHRGk

ANFIEA A B R 068 i T AR S SRR, I HO R ) 4R REAT ST, sl
Bl Th e . AN SEIURABR BRI RE . BAGCk — A PRI AT, — R AR
W R B csi A8k (BPAEUREAR LD, B8 — Mo USB 3815 k. HIFEREMZ, WE
KM UsB $5f8 Sk, A BB IS ORI e U /2 2 I 21 Jetson Nano ) GPU,  W1SRIX N
ATEAEA — LEIR 27 21 (U HE R A, B AR B2 25 5 Hl 45— GPU BEi. #H/Z, Jetson Nano
XF T esi TR AR Sk SRS G U] 2R F Gstreamer BB RACEE, 2> {8 FFr @ ROBE(F g, %
M BERVE S T

AN RATRE R G PIF AR RO e TEIRMR AR50, AR AT Opency 1X4>5i
K B G AR BT P A D B DR AT AR R 3R A

(1) BEEL Csl %k
i Gstreamer BS2HU CSI #8545 3k = E 0 N 3 MNP TR : G4 Gstreamer 18 ; 5 1845 € opencv
AL BRI R . T E 564 H2E T Python HUTELEACAD:
import cv2
# & H gstreamer HiESEL
def gstreamer_pipeline(
capture_width=1280, #5515 S T4l $ 1) G 5 B
capture_height=720, #3515 Sk Tt 2k 1) U =
display_width=1280, # 1 &7 I 5 5
display_height=720, #% [ &7~ 1 B =1
BAEERE (™) BIRAT
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framerate=60, SETHEIN e
flip_method=0, #E T e i KGR

return (

"nvarguscamerasrc ! "
"video/x-raw(memory:NVMM), "
"width=(int)%d, height=(int)%d, "
"format=(string)NV12, framerate=(fraction)%d/1 ! "
"nvvidconv flip-method=%d ! "
"video/x-raw, width=(int)%d, height=(int)%d, format=(string)BGRx ! "
"videoconvert ! "
"video/x-raw, format=(string)BGR ! appsink"
% (

capture_width,

capture_height,

framerate,

flip_method,

display_width,

display_height,

if _name__=="__main__":
capture_width = 1280
capture_height = 720
display_width = 1280
display_height =720
framerate = 60

flip_method =0
ENEERE (R) BRAE
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EP=

# QEEIE

print(gstreamer_pipeline(capture_width,capture_height,display_width,display_height,framerate,

flip_method))

#E B 5 GRE

cap = cv2.VideoCapture(gstreamer_pipeline(flip_method=0), cv2.CAP_GSTREAMER)

if cap.isOpened():

window_handle = cv2.namedWindow("CSI Camera", cv2.WINDOW_AUTOSIZE)

# IBWUE R
while cv2.getWindowProperty("CSI Camera", 0) >= 0:
ret_val, img = cap.read()

cv2.imshow("CSI Camera", img)

keyCode = cv2.waitKey(30) & OxFF
if keyCode == 27:# ESC #iB tH

break

cap.release()
cv2.destroyAllWindows()
else:
print("FT IF R L R
B 3.1.4 WA TN, 1E Code-0SS HT i — AU 4 csi_camera_test.py,
SRJE K EIRARRD E M BNZ SR, RAFARIE TS ctrl+fs BATIIA (AT W{R O A HEm 2ol
T CSI WRFIRARAR ), I8AT U T FR:

ERNEERE R BRAHE
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EP=

AU B 28 T BUE R I S R 1 H AR GCR A S IR, &
EARZ IS, PEWA AR (R Ty S @O SEE gk - TR
ARG I CrhiiAs . BIEE 3.1.4 WP T ED AR, B0 main.cpp ST

#include <iostream>

#include <string>

#include <opencv4/opencv2/opencv.hpp>
#include <opencv4/opencv2/core.hpp>

#include <opencv4/opencv2/highgui.hpp>
#include <opencv4/opencv2/imgproc.hpp>
#include <opencv4/opencv2/objdetect.hpp>
#include <opencv4/opencv2/imgproc/types_c.h>
#include <opencv4/opencv2/videoio.hpp>

using namespace std;

using namespace cv;

string gstreamer_pipeline (int capture_width, int capture_height, int display_width, int
display_height, int framerate, int flip_method)
{
return "nvarguscamerasrc ! video/x-raw(memory:NVMM), width=(int)" +
to_string(capture_width) + ", height=(int)" +
to_string(capture_height) + ", format=(string)NV12, framerate=(fraction)" +

to_string(framerate) +

ERNEERE R BRAHE
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EP=

"/1 ! nwvidconv flip-method=" + to_string(flip_method) + " ! video/x-raw,
width=(int)" + to_string(display_width) + ", height=(int)" +

to_string(display_height) + ", format=(string)BGRx ! videoconvert ! video/x-raw,
format=(string)BGR ! appsink";
}

int main( int argc, char** argv)
{
int capture_width = 1280 ;
int capture_height =720 ;
int display_width = 1280 ;
int display_height =720 ;
int framerate = 60 ;
int flip_method =0;

/1B ETE

string pipeline = gstreamer_pipeline(capture_width,
capture_height,

display_width,

display_height,

framerate,

flip_method);

std::cout << "{# FH gstreamer £ 1E: \n\t" << pipeline << "\n";

[/ETE SR E
VideoCapture cap(pipeline, CAP_GSTREAMER);
if(cap.isOpened())
{
std::cout<<"FT T (% Sk 2 K. "<<std::endl;

return (-1);

/8 R
namedWindow("CSI Camera", WINDOW_AUTOSIZE);
Mat img;

VIbEL BTN
while(true)

{
if (Icap.read(img))
{
std::cout<<"fifi 38 J W " <<std::endl;
break;
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imshow("CSI Camera",img);

int keycode = cv::waitKey(30) & Oxff ; //ESC iE H
if (keycode == 27) break ;

cap.release();
destroyAllWindows() ;

}
For /5 AN opency HI T ALABAL B ) 3k SC A #include

<opencv4/opencv2/videoio.hpp>. 4k, BT EAEMT pro XA, BEARATAL BE X R 7Y

opencv_videoio FEEL & HER, TEREM pro XA

QT -= gui

CONFIG += c++11 console
CONFIG -= app_bundle

CONFIG += C++11  # WRIIXT C++11 I

# The following define makes your compiler emit warnings if you use

# any feature of Qt which as been marked deprecated (the exact warnings
# depend on your compiler). Please consult the documentation of the

# deprecated API in order to know how to port your code away from it.

DEFINES += QT_DEPRECATED_WARNINGS

# You can also make your code fail to compile if you use deprecated APIs.

# In order to do so, uncomment the following line.

# You can also select to disable deprecated APIs only up to a certain version of Qt.
#DEFINES += QT_DISABLE_DEPRECATED_BEFORE=0x060000 # disables all the APIs

deprecated before Qt 6.0.0

INCLUDEPATH += /usr/include/opencv4 #5Il1k SCA4 4%
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LIBS += -L/usr/lib/aarch64-linux-gnu -lopencv_core -lopencv_imgcodecs -lopencv_imgproc

-lopencv_highgui -lopencv_objdetect -lopencv_videoio  #¥N Il Bl 42 1) 2

SOURCES += main.cpp
TRAF T A B0 BT 0 H s 47 /T DS 2R R 45 2R, AT DL IERR 2o .
(2) BEHL USB #f% 3k

AL T2 CsI 353k, 12H USB A8 ST nfai st R EW D FTIFEAE k; IBMiFR .
{H2 T5 EEE M2 Jetson Nano HEARSCREATA 1 USB #8453k, B UAE R I I i )R A e 5%
Linux K1) USB $t5k . ASCRAMZE — 4K mig % k.

N4 S Python JlAS i) 56 AR -

import cv2

#O P AR A SRA R
cap = cv2.VideoCapture(1)

#O i w H
window_handle = cv2.namedWindow("USB Camera", cv2.WINDOW_AUTOSIZE)

# IBWUE R

while cv2.getWindowProperty("USB Camera", 0) >= 0:
ret_val, img = cap.read()
print(img.shape)

# UG 2 5

height, width = img.shape[0:2]

if width>800:
new_width=800
new_height=int(new_width/width*height)
img = cv2.resize(img, (new_width,new_height))

cv2.imshow("USB Camera", img)

keyCode = cv2.waitKey(30) & OxFF
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if keyCode == 27:# ESC %1
break
HRETRBT YR

cap.release()
cv2.destroyAllWindows()

ERARESLEAT AR £ T cap = cv2.VideoCapture(1), X HIIZ%L 1 2 H M 4 i)

Jetson nano IR T CSI Rk, CSIEGCLIIRRIRY 0, PRI AN USB A%k IARIR N 1,
XA AT LATE SE R s F @I MR A BS540, Lo AR o UG IR RS T BR ), G SR 5
JEtit 800, A LA AR TR ER P Bm o BOREIR B -

gonss - Raspheery Pi
e

A LA BIZAS USB 4K 158 S0 T BRI R ORI R AV K, BN, BEaid. Ja
T HATT 2 AR AE X ARG Skt AT — iR AN .

Mg CH AN, fEEX main.cpp SCIF, AR ATTR

#include <iostream>

#include <string>

#include <opencv4/opencv2/opencv.hpp>
#include <opencv4/opencv2/core.hpp>
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#include <opencv4/opencv2/highgui.hpp>

#include <opencv4/opencv2/imgproc.hpp>

#include <opencv4/opencv2/objdetect.hpp>

#include <opencv4/opencv2/imgproc/types_c.h>

#include <opencv4/opencv2/videoio.hpp>

using namespace std;

using namespace cv,

int main( int argc, char** argv )

{

[T I8 K
VideoCapture cap(1);

/8 TR
namedWindow("USB Camera", WINDOW_AUTOSIZE);
Mat img;

VIbEL BTN
while(true)
{
if (!cap.read(img))
{
std::cout<<"fifi 3K J W "<<std::endl;
break;
}
int new_width,new_height,width,height,channel;
width=img.cols;
height=img.rows;
channel=img.channels();

cout<<width<<" "<<height<<" ‘'"<<channel<<endl;

new_width=800;
if(width>800)

{
new_height=int(new_width*1.0/width*height);

resize(img, img, cv::Size(new_width, new_height));
imshow("USB Camera",img);

int keycode = cv::waitKey(30) & Oxff ; //ESC iE H
if (keycode == 27) break ;
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cap.release();
destroyAllWindows() ;

}

= _ PyTorch
N wm$5

3.2.2 HERDRYMATIRE

AN R Opency SEIL —4ERSRL AR L DAL . 7F opencvd.0 UG, TR T — 415
R, R, AT LUK BB opency SRSEHL —ZERGAG TN AR, — 4 FAs Pl Al
W EE SR 3 4. A QRCodeDetector() ik £ 01 — AERG AT IS ; {7 detectAndDecode i
HOoS UG REAT RS RTIAT PR AT 45 SR

3ok . SR LA ) T PR 985 BEMREAT R, 0 7 71, BRATR A th R U
BRI M 56 B, 6T CS1BRAR K AT DULAR 3.2.1 15 4 AR ARG — 4R R0 AR TAE R i
HURT. %5y 3.2.1 10 b 3REL USB SRR KBS, 45 158 %0 Python R —4ERYRLIIAIIA
BEARA:

import cv2
ENERERE (R BIRAE
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import numpy as np

#O P AR A SRA e
cap = cv2.VideoCapture(1)

#EIEEE O

window_handle = cv2.namedWindow("USB Camera", cv2.WINDOW_AUTOSIZE)

#OIE — ZERGAS I 2
grDecoder = cv2.QRCodeDetector()

# IRMWUE N

while cv2.getWindowProperty("USB Camera", 0) >=0:

ret_val, img = cap.read()
#print(img.shape)

# PR
height, width = img.shape[0:2]
if width>800:
new_width=800

new_height=int(new_width/width*height)
img = cv2.resize(img, (new_width,new_height))

# T AERDRS I AT )

data,bbox,rectifiedimage = grDecoder.detectAndDecode(img)

if len(data)>0:

print("fFIBEAE : {}".format(data))

n = len(bbox)

for jin range(n):

cv2.line(img, tuple(bbox[j1[0]), tuple(bbox] (j+1) % n][0]), (255,0,0), 3)

else:

print("7&% A KN E] — Z4ERD")

#E ER
cv2.imshow("USB Camera", img)

keyCode = cv2.waitKey(30) & OxFF
if keyCode == 27:# ESC #iB !
break

HRETICEE R
cap.release()
cv2.destroyAllWindows()

BORE R
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BUTOSIZ

USB Camera

CH+RA TE RIS L1 T

#include <iostream>

#include <string>

#include <opencv4/opencv2/opencv.hpp>
#include <opencv4/opencv2/core.hpp>

#include <opencv4/opencv2/highgui.hpp>
#include <opencv4/opencv2/imgproc.hpp>
#include <opencv4/opencv2/objdetect.hpp>
#include <opencv4/opencv2/imgproc/types_c.h>
#include <opencv4/opencv2/videoio.hpp>

#include <opencv4/opencv2/imgcodecs.hpp>

using namespace std;

using namespace cv;

int main( int argc, char** argv )

{
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VideoCapture cap(1);
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/8 R
namedWindow("USB Camera", WINDOW_AUTOSIZE);
Mat img;

/10 — AR A I
QRCodeDetector qrDecoder = QRCodeDetector();

/3BT 7R
while(true)
{
if (Icap.read(img))
{
std::cout<<" i 3R J W "<<std::endl;
break;
}
int new_width,new_height,width,height,channel;
width=img.cols;
height=img.rows;
channel=img.channels();
//cout<<width<<" "<<height<<" '"<<channel<<endl;

1EE UG RN
new_width=800;
if(width>800)
{
new_height=int(new_width*1.0/width*height);
}

resize(img, img, cv::Size(new_width, new_height));

[ = HERS A U AR
Mat bbox, rectifiedimage;
std::string data = qrDecoder.detectAndDecode(img, bbox, rectifiedimage);
if(data.length()>0)
{
cout << "fEISEHE: " << data << endl;

int n = bbox.rows;
for(inti=0;i<n;i++)
{
line(img, Point2i(bbox.at<float>(i,0),bbox.at<float>(i,1)),
Point2i(bbox.at<float>((i+1) % n,0), bbox.at<float>((i+1) % n,1)), Scalar(255,0,0), 3);

ERNEERE R BRAHE

37



AN EERE

W TwowIn TECHNOLOGY ltiﬁﬁ%ﬁj%:, lﬁi{ﬁ%%ﬁ? ! www.twowinit.com
}
}
else

cout << "B KB " 4ERS" << endl;
imshow("USB Camera",img);

int keycode = cv::waitKey(30) & Oxff ; //ESC iE H
if (keycode == 27) break ;

cap.release();
destroyAllWindows() ;
}

RER QT B s

MG WL MEIR EEE seenre TR (ERE) WERHD
v B maircpe

m han ction w8 mainfnt, char=y

| variahie ‘chanmei et bt not Lsed | wususec Sus-set varabin]
wnunad paramater ‘wge |-Wurased-pararmeter|
nused parameter sy |-wimused-parameter]

R B . A SCHR o N 28 154% H N CSDN 18 35 [ UK 228 ] HOJE B SCE, 1B4E CC 4.0 BY-SA
R M

JE W HEHE: https://blog.csdn.net/qianbin3200896/article/details/103760640
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4. W RAELE R

4.1 pytorch /48

PyTorch s&—/FFEI Python ML#% % 2 2, BT Torch, F T H ARG & A0 B N 2T o
2017 4 1 H, H Facebook N T8 AEMFFLE (FAIR) JEF Torch #fH T PyTorch. ®&—14
FLT Python IR SETHELAL, SR &R T RE:

1. BA KR GPU I 5K &5 (2 NumPy) ;
2. BE YRS RGMIRENZ ML,

R J&:PyTorch (BT & /& Torch, HJEZEM Torch HEZE—FE, (HZ{HH Python S T
RE W, AMUEMRE, AR, mHESREE T Python #:11. €& H Torch? FIBAIF K,
A& =LA Python fRJG IR FE S STHESL, AMXAENS ST GPU I, [RS8l ol
ZM%% . PyTorch BERTUAEAEIIA T GPU SCHFI) numpy, [ AT DLE e—MA B 3k 5
THRERIBR AR IR EAE NS . bR T Facebook 4b, ‘& V&M Twitter. CMU fl Salesforce %
HURRH.

A 45 - PyTorch J&AH 24 i v H. s DU I AE SR, Bk B R e i35, Bk fF e AR
4k, eibH PR AR R TS E 2R, 5 google ] Tensorflow 2R4LL, FAIR [ 3CHF
JE LARA{R: PyTorch 3RA5HREE (KT 2 T8, PyTorch 1E 36 L 4E3 HO1RHZ AL P 28 A0Sk 200l
CRUNBILES

O PyTorch
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4.2 423k

Pytorch %3 IR RG A ZHEL R, %35 pythoch RN Z A, Jabfie 41 jetpack
FRAS T, RS T T P SR 7 2 A A RRAS [ py threh A BEIEF .

PyTorch pip wheels
¥ PyTorchv1.10.0

s JletPack 4.4 [L4T 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-1.18.08-cp36-cp36m-1linux_aarch64.whl 1.6k

¥ Pylorchv1.9.0

o JletPack 4.4 [LAT R32.4.3]/ JetPack 4.4.1 [LAT R32.4.4) / JetPack 4. 5 [Lch R32.5.0) / JetPack 4.5.1 [L4AT R32.5.1) / JetPack 4.6 [L4T R32.6.1]

© Python 3.6 - torch-1.9.8-cp36-cp36m-1inux_aarchbd.whl

¥ PyTorchv1.8.0

» JletPack 4.4 [LAT R32.4.3)/ JetPack 4.4.1 [LAT R32.4.4) / JetPack-; 5 [E_feT R32.5.0)/ JetPack 4.5.1 [LAT R32.5.1) / JetPack 4 6 [L4T R32.6.1)

¢ Python 3.6 - torch-1.8.8-cp36-cp3bm-1inux_aarchbd.uwh

¥ PyTorchv1.7.0

® JetPack 4 4 (L4T R32 4 3] / JetPack 4 4.1 [L:iT R32.4.4) / JetPack 4.5 [L-‘ST R325.0)/ JetPack 451 [L4TR32.5 1) / JetPack 4 6 [L4T R32.6.1]
¢ Python 3.6 - torch-1.7.8-cp36-cp36m-1linux_aarchbd.whl 5

¥ PyTorchv1.6.0

® JetPack 4.4 (LAT R32.4.3) / JetPack 4.4.1 [L4T R32.4.4) / JetPack 4. 5 [L-ﬁT R32.5.0) / JetPack £.5.1 [L4T R32.5.1) / JetPack 4.6 [L4T R32.6.1]
¢ Python 3.6 - torch-1.6.8-cp36-cp3bm-linux_aarch64.whl
¢ The JetPack 4.4 productlon release [L4T R32.4. 3] only supports PyTorch 1.6.0 or newer, due to updates in cuDNN.
¢ This wheel of the PyTorch 1.6.0 final release replaces the previous wheel of PyTorch 1.6.0-rc2.

FEF python3.6 %37 A (LA F 77 3508 1.8.0 JuHl):

wget https://nvidia.box.com/shared/static/p57jwntv436lfrd78inwl|7iml6p13fzh.whl -O
torch-1.8.0-cp36-cp36m-linux_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

BT python2.7 237 A (LR 77 508 1.4.0 4H):

wget https://nvidia.box.com/shared/static/1v2cc4ro6zvsbuOp8h6qcuagcolqcsif.whl -O
torch-1.4.0-cp27-cp27mu-linux_aarch64.whl

sudo apt-get install libopenblas-base libopenmpi-dev

pip install future torch-1.4.0-cp27-cp27mu-linux_aarch64.whl

¥ = :PyTorch v1.4.0 for L4T R32.4.2 JE & Ja — M X FF Python 2.7 MR A, Af & & W AE
python3.6 | %%,
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torchvision %3

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 # (35 torchvision %24 [F R A *5)

python3 setup.py install

Gk

python3

>>> import torch

>>> print(torch.__version__)

>>> print('CUDA available: ' + str(torch.cuda.is_available()))
>>> print('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 c ="' + str(c))

>>> import torchvision

>>> print(torchvision.__version__)

Pytorch whi £ ik

% https://pan.baidu.com/s/1J2Del9HMtOMkH-ZgGfsFnA

el . wifl
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B &

4.3 TensorFlow /48

TensorFlow™g — /N T H g e (dataflow programming) [MFF 55 R, #)
Z N T #4824 2] (machine learning) HIEMISmFESTIL, AT 5 24 MO 140 0 265 B
2 DistBeliefs

Tensorflow 147 2 JZ 45K, WHRE TR K545 PC L& um AW TUIF 35 GPU Al TPU
EVERERUE THEL, AV S T A B SRR 7 i O RR 25 AU PR R S AT O

TensorFlow H#& 8N T8 68 A A A 8K (Google Brain) FFARM4EY, A HMIE
TensorFlow Hub. TensorFlow Lite. TensorFlow Research Cloud 7E W 2 AT H LA K %
N HFEFREO (Application Programming Interface, API). H 20154F 11 A 9 Hitg,

TensorFlow {K 4 BT IH 27 32 A i (Apache 2.0 open source license) JFBJEACHS.

TensorFlow J&th 5 Sz WOl FIFFEALAS 2% SIAELE, B RAPE., RIGIHEE~ MmN
KA, FH S i, LRSI R 38 RV 5 38 40 e J7 (8 s N T3 RE R U 2 FEAL I B AR

TensorFlow
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https://baike.baidu.com/item/%E6%9C%BA%E5%99%A8%E5%AD%A6%E4%B9%A0/217599
https://baike.baidu.com/item/%E8%B0%B7%E6%AD%8C/117920
https://baike.baidu.com/item/%E6%9C%8D%E5%8A%A1%E5%99%A8/100571
https://baike.baidu.com/item/%E7%BD%91%E9%A1%B5/99347
https://baike.baidu.com/item/GPU/105524
https://baike.baidu.com/item/TPU/20473545
https://baike.baidu.com/item/TPU/20473545
https://baike.baidu.com/item/%E6%95%B0%E5%80%BC%E8%AE%A1%E7%AE%97/3729797
https://baike.baidu.com/item/%E4%BA%BA%E5%B7%A5%E6%99%BA%E8%83%BD/9180
https://baike.baidu.com/item/%E8%B0%B7%E6%AD%8C%E5%A4%A7%E8%84%91/4649855
https://baike.baidu.com/item/%E5%BA%94%E7%94%A8%E7%A8%8B%E5%BA%8F%E6%8E%A5%E5%8F%A3/10418844
https://baike.baidu.com/item/%E9%98%BF%E5%B8%95%E5%A5%87%E6%8E%88%E6%9D%83%E5%8D%8F%E8%AE%AE/1642155
https://baike.baidu.com/item/%E5%BC%80%E6%94%BE%E6%BA%90%E4%BB%A3%E7%A0%81/114160
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Python 3.6+JetPack4.5

sudo apt-get install libhdf5-serial-dev hdf5-tools libhdf5-dev zliblg-dev zip libjpeg8-dev
liblapack-dev libblas-dev gfortran

sudo apt-get install python3-pip

sudo pip3 install -U pip testresources setuptools==49.6.0

sudo pip3 install -U numpy==1.16.1 future==0.18.2 mock==3.0.5 h5py==2.10.0
keras_preprocessing==1.1.1 keras_applications==1.0.8 gast==0.2.2 futures protobuf pybind11#
TF-2.x

sudo pip3 install --pre --extra-index-url
https://developer.download.nvidia.com/compute/redist/jp/v45 tensorflow# TF-1.15

sudo pip3 install --pre --extra-index-url

https://developer.download.nvidia.com/compute/redist/jp/v45 ‘tensorflow<2’

Python 3.6+JetPack4.4

sudo apt-get update

sudo apt-get install libhdf5-serial-dev hdf5-tools libhdf5-dev zliblg-dev zip libjpeg8-dev
liblapack-dev libblas-dev gfortran

sudo apt-get install python3-pip

sudo pip3 install -U pip testresources setuptools

sudo pip3 install -U numpy==1.16.1 future==0.17.1 mock==3.0.5 h5py==2.9.0
keras_preprocessing==1.0.5 keras_applications==1.0.8 gast==0.2.2 futures protobuf pybind11
#TF-2.x

sudo pip3 install --pre --extra-index-url
https://developer.download.nvidia.com/compute/redist/jp/v44 tensorflow==2.3.1+nv20.12

#TF-1.15
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sudo pip3 install --pre --extra-index-url

https://developer.download.nvidia.com/compute/redist/jp/v44 ‘tensorflow<2’

TensorFlow “Z¢ 3540, N ik

2. https://pan.baidu.com/s/1gLC-1Z5pC40ASezrpfY2Rw

RS 6iyv
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EAEERE (F) BRARFRESRS

HEHUR

KO ERARHL GRIYID AR R GRAESR SR MR i, T RER RS T2 LT R ma, S
FE IR IEA AR Z b

BEONE BB GRUID A IR F RAETEE G35 AR ™k, 24 RIIC B R RO B b e 43 55 208 7 o
Fif o, EONBIBERBEBTA ™ i RIEIIR S N — 8 GBI REIIRAOIR A& S B ST) , RIBIIBR A4
a2 BRI, X T RTINS I 17 i, GRS i TR 12 /A . BRAEECARHE 54T 51,
MR AT H R A T 5 3

B fRIRAF IR TR S5
IR R EIIN = RARIEF 217, W 5 BB A B R B R RS RIZ IR 5, 7= m RIE IS BRIl TR
FAEY GXARAERBRERSTFIBFEERD

TRAE AR D it
AIRER RSN SSI, (T LG BRI E 1 B E AR R FE R o S8 ER R BOR N Gl i s i B DA s 7
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