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1. Jetson NX f&j4)

Jetson Xavier NX fJR~}24 70 mm x 45 mm, ¥4 NVIDIA Xavier SoC [ RE# & F—/
HAT Jetson NX MAR/NRBEH A, XA R B IR EE & T S BRI PE B AN DIRE LR 35 A F B 1
10 CAfpI# CSI 1 PCTe BIMICIE 12C F1 GPIO) o FIH/NIRIAMNE, F=& WL a5 R A
MR, ISR FTE N AL FIAZ R G K T hE

Jetson Xavier NX AEW@E A mMERE AL R4, BlnpHANLEEN, BEIFICEs, BEEMML,
HERARIRSS, HIDLERA, FRe L) AHAD AloT R AKX RS,

:f\ Ny .;\;

&

N FELHS%E 2L Jetson NX [EH:

(1) ARRUNTG, PERESRK, B0 R F S R UR A B 1 1 T, SCRF— RAUTRAT I AT HEZE,
I HIERIEN T KEIBRRS 1A HATIE T 52 BB Jetpack SDK R AL, BIEZH K
AR DA 27 ST AIFF R AT 7= A8 19 56 Jon i s R4

(2) HN AT Mt MEREM LW REIRFE K, 57K 6-core NVIDIA Carmel ARM®vS. 2

64-bit CPU, 384-core NVIDIA Volta™ GPU with 48 Tensor Cores A SGB LPDDR W 1%,

FIOABLES N E I MV AR B 2SR 2 S I AT 50
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(3) WEEML 21 TOPS, SZEFmmHFRALESY, A LAIHAT B ZAMEIRES, FRalfERAME

AR LB AT 2 DU A I 4%

(4) FHFRFULHIEAI NVIDIA JetPack AL, HAP@FEH FIRESS . HENA . GPU
THE . SRR Y S FFE, CUDA, cuDNN Al TensorRT ¥4 J% .

(5) THE—FRHIRATH AT HELEF57:, ol TensorFlow, PyTorch, Caffe / Caffe2,
Keras, MXNet %, {7557 & A D2 GEWE A7 L PR (108 AT AT FTHEZRAE R 3 7= b, R0 S
BGR, BEAREI, R, 8, PR G B A s K ThRg .

(6) HHT AT GEX DIHRIZLIENTE S BB, T2 7 i Ay SRS I N TR RES
B TS bR, BISEBLTIE LGt B K . MARA _ESRULIE U HES N TR BRI AZ O AE
TIRBE A BE, AHRR 5 3] (BN B AT =i GPU AUSZHRF, 10— e 17 PC Bl 5%
IO R (NZEHIL 1080T1 55) g AEH & 51, MEHFLGITHETR, mHER T
TRER, BRI, Ttk i AR A SN TR BT AR Jetson NX AEH B & a7 K .

—iEs
iR

2% 5l
BiEO

DC 19vERE HDMIEO X1 UsB 3.1
#0 DP#EO =1 EO x4 FHmO O

RJ45 Micro USB
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Module Technical Specifications

GPU 384-core NVIDIA Volta~ GPU with 48 Tensor Cores

8 GB 128-bit LPDDR4x
51.2GB/s

Power 10 W15 W

Up to 6 cameras (24 via virtual channels)
CSl Camera 14 lanes (3x4 or 6x2) MIPI CSI-2
D-PHY 1.2 (up to 30 Gbps)

2x 4Kp60 | 4x 4Kp30 | 12x 1080p60 | 32x 1080p30 (H.265)
2x 4Kp30 | 6x 1080p60 | 16x 1080p30 (H.264)

DL Accelerator 2x NVDLA Engines
Networking 10/100/1000 BASE-T Ethernet

ENEERER () BRAE

Video Decode
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SR
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LT+ SR+ 12 BB 22+ 2R WAWIFi X £
6063-T5

Jetson NanoE# (BJ) Jetson Xavier NX (BIR&EA)
Jwtson TX2-NX (BEIRH&EF)
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2. Jetson NX RERCE
2.1 FFFAECHENA

HZMEH Jetson NX B & —GHHL, HIRIERLSS, HIFL, micro—usb a4k, PRt
FRLL, N EFTR:

10
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THEERT Jetson NX NI :

el 1 nx B, X0 T nvidia nx FPREMLET nx BERAFHEE A, jetson nx [FH=5
PER A nx AER 7 16g emme £70, RGE 2 T HAA AR 2 H, nvidia nx JFR B0
A sd RAEANTEE, RGHARE L% sd F2 s

P 2: 404 pin MR GPIO #2101, B FIERAMNT A, iRz as . AP NVIDIA
BHHRMET T JetsonGPIO & (Python) 1] L {H KA GP10, Jetson. GPIO0 FEizH T iR

WAEUR RPi. GPIO E—FEf#) APT,

11
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Sysfs GPIO Mame Pin Pin Name Sysfs GPIO

Jetson Xavier NX ]12 Header

3.3VDC o s5.0vVDC
Power Power
12C1_SDA o o 5.0vDC
12CBus 8 Power
12C1_5CL o e GMND
12C Bus 8
148 GPIOS o UART1_TX
goiod38 AUDIO MCLK Sdew/tyTHS0
GMND o UART1_RX
foewyTHSO
140 UART1_RTS o 1250 SCLK 157
goiod28 Soiod4as
192 5PI1_SCK e 0 GND
gpiods0
20 GPIO12 @ SPI1_C51 196
gpin268 Alt: PIWM gpiod34
3.3VDC a SPI1_CSO 1895
Power = Epicdd3
205 SPI0O_MOS] @ GMND
goiods3
204 SPI0_MI5O @ @ SPI1_MIS0 193
gpiod92 gpiadal
203 SPI0_SCK @ SPID_C50 206
goiods] goiods4
GMND @ 5PI0_C51 207
Epio495
12C0_5DA @ 12C0_5CL
12CBus i 12C Bus 1
133 GPIODT @ GND
gpiod2]
134 GPIO11 @ @ GPIOO7 136
gpind2? Ale PV goiod24
1G5 GPIO13 @ @ GND
gpia3e3 Alt: PWM
160 1250_FS UART1_CTS 141
goiod4E gpiod2s
194 SPIT_MOSI @ 1250_SDIN 159
gpiodB2 gpiodd?
GMND @ 1250 SDOUT 158
gpiodds

12
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B <>

F2 3: Micro USB i%f& H - EAENRINLEE O,

B4 AEMO; BEEEMARAZ N BT ER;

I 5: 44 USB3. 0 11, FIFHAN USB e, fildn USB LR & ks

Fer1 6. HDMI 4 b 1, w] DAR R4 R BT

PO 7 DP EoRHEN, WDAHPREER RGE:;  (H 6 M 7 #R 2 FRBAM R BoR R, R
REOAFEMC, SEhrA S JRH—ANEIR, @5 — B HDML 81

B8 EUL 9-19V H N HLJE

FeH9: MIPT CST #8153k, W) DAE WK R TR0 IR K B3 A5 K B AT A 5

BR T ERHLLASS, BT EATI SRR BbR. Bonds. BBk, SNSTEEE A B AT I AT T
Ko

T T X 70 BE A 26 R 22 e AT Ui

A bR AT DL ELREAE A, SHF USB3. 0 RIS

EoRds s AU HDMT F S ds BELIE R, AR Hofh #4207 Sk AT B 35 1 4 (fEH] vea 54
#HHA RS S BUR R T ER)

TEEE MR BRI AT LR A LB PRy 3, i 30 4 B B REURT LR NX T
PR wi 1 AR, T ) 2% 38 3 FLBEAT I 46 ) 4.

TGk BT DCRAI AR5 30, — Al B A W AR 10 cs1 38k, A mt 2 i H
USB $f8 ko WIRAE I AR IR S, WHZ IR T B PR r AR QERIE R -
TG SR RT 225 A S I T 6 A 23R4T Ik

13
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AU = Jetson NX [ 7= B4 (1 7 XU, 122 0 BRI R B T 1RO AR A0 B B 3 T3, W] BA s A2 2
/sys/devices/pwm-fan/target_pwm i3E47 )X\ fi 18 FE 425 1], B0 5 Bl 2 0-255, 1245 il 78 56 4= it FL 7
TEHUE =B &, I A 24 08 B A &%, 53 A AT i 224 jtop % e # KU EAT 2 6.

jtop %S https://www.jianshu.com/p/497a9f6e34fd

Gh5e: BRER T RMUR S ki, R EVEH R, 18205 EIRECAT UG fif %A Jetson NX
LRI SRR, AT DRSS SEBR I K A1 58 i B REAT 223

14
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2. 2 R RAR @au masnasg ag AT HEAEERNNEN S5

JtBILH TN Jetson NX 326t T SD RIRA K RSt 5i4%, I H—EAT MY, Hsd R
BURANE AR BRA T nx IR B A L, PR BATR ™ B A (1) nx BEERANHT S EL sd
A, B RRIAL T =R e R AR 75 28 nvidia B SR ALK sdk manager TH 835 K AR
B RGP Ry AT RIAL, UL ZEAT 20300 28, W ey A3 — BT

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 ke, IR, BRAETTE, A T2 jetpack MRALLLA R sdk fRA, ToHE
FREE MR E LAT SCfF, D7 A 7 RE S AF 422 I U cuda, cudnn, opency 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%
BEPZ: https://pan.baidu.com/s/1HOLORIpblrhpmJvzweYfOg

PEEES: twl2

ERNEERE R BRAHE 15
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2.2.3 RG KK M2EE

Fi%eks jetson nx [ 7 25 1F 15 ubuntu HUBEIT micro-usb HUHELAE, (8 Bk LR K
rec il gnd %1, 41 T LT R e 4 5 HE R, 754 jetson W4 LB, /N 8 53 A R A
25kt

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 BN MLRA LA 75 5 i e B Rl continue

7
‘08 ¢

Jetson

Host Machine

PBLUSEPOm NS

uuuuuuu

T

fi2# 1:host machine )ik ] 245, ZE WL Oy P LR AEZ ubuntu HUIK B, — A
E;
A 240 FIX LR IR 0N Detected IR B C0 5 ubuntu RN T ALIERE, HARJ 2
jetson X N R Rl AC AL 5, 6 20 53 b A 45 2 25 9 no board connected N ¥ % 5 1%
Ubuntu HLiX LA IE# S, F 2 S BEAIE AL jetson A 3EN recover BE(ED T
BB R EEL, U H B2 7R Detected.;
i 3.8 H CFREN jetpack WA, W] UL BB NN jetpack MUAHBEAT
PIES
7 4:deepstream K] 222, 75 B2 ) 2] 1k, AN 75 B ) 26 0% ) 126, BRI AN A ik
3. HARARSS sdk B NS 28w e il continue

@ |

PBL*EPO

ERNEERE R BRAHE
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1

A 1 AENFIR AL jetson V& IHT I A G0, ¥ % S5 1 7R 7 2 B B o, I AR R 56
HT 222, I ()R (TE R jetson ¥4 Z5/A) 308 ); 45 /2 1 Xof JE 28 48 T 5 W (‘B 0o 8 4%
A RGM);

B8 2 A MR PO 2R Z IR BB TH sdk, Ay 5 — I, AN BEIE 4% ) 1, AN A 8 I 3=
TN

fr B 3:3CHF T AERALE AT R H R (A I AUR);

fr B 4nvidia 2K [

frE SRR (Y TR 2R)

4. EFESEHR R, TERIN ubuntu RN T B Y

on s

B
w
»
@
®

5. ARG FHIF TS G 25 HZ U, SUR AR K jetson WAIEREIRE G

3

ERNEERE R BRAHE
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PRI s 25 A A0y HDMT 2 11 (0 s 4%, 18 FH AR i 2 o2 3 BUC IR Sl SR T, AT 2
il ) TR B P 44 R R IR S 2R VG, A0 SO R 38 )5 — B T, ik i E S, 1%
B P 4N (BARERERE TN, SRS E T2 A E S, R 3RA]
BNV E B AR N RGeS, P85 E 3] ubuntu RN AL, £EZ TR 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 S [ — R (A R 4z, B R ip BIRT).

6. S sdk AL se B, AR SRR AR R BILAT: 55 4250 56 B, A finsh - 45 SRR
HL, AT LLAR #5 usb Rk 4 HH ILEE 40 sk 38R R erroe R, U 7E 1% 0TI A5 i

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

im0 !

Y
e

=
=
=]
Ia
g
S
®

ERNEERE R BRAHE
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2.2.4 ERBRB AR

BR AT B

BEPZ: https://pan.baidu.com/s/1ps)XJXihg2gDg2pXewOLgA
PREUD: 22k9

Readme.txt JetPack_4.6 Lin... JetPack_4.6 Lin... JetPack_4.6_Lin...

JetPack 4.6 Lin... s

HAAERTEE EE BAE R readme.txt U1

2.3 FHMELREE

JetPack 4.6 Lin... JetPack_4.6 Lin...

SE RIS 3 Ja P b B YR i N e B DU, MR A R BT A B, BRI P A
Wifi 55 F vk BT IXAE, BARRIE SRR S REN AT, e E 58 G 2 BRI IEAT — I A
Applying Changes, I 53T 75 BEHC I, 4 B35 Be o ) 4 #i5 cancel HXVH &5 5 TH BRI 1 F-3F

TP . R R, SRR, R AR, W ERR:

3 o

ERNEERE R BRAHE
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2.4 FERAHBCE (UT AR JUET R, HREN AR
SRAEEATHEBLHRAE)

2. 4.1 HEFIFEFMK

LIRGCRGR B NAZEHIRE, S5 SERH AT R~ AR, ERH T Jetson NX K
{172 aarch64 Z2H4 1) Ubuntu 18.04.2 LTS % 4t, 5 AMD ZEHI) Ubuntu REEAIE, RHILH
LR LK aarched (IR, X —EEER, AEEHE x86-64 HIUR T .

FATIX I FEE IR T . B e AR, B EK source.list SLAFIIAL T, A
A Z

sudo cp /etc/apt/sources.list /etc/apt/sources.list.bak

sudo gedit /etc/apt/sources.list

IR MR A A, RHILLT 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

P HHYTREEH T
ITOF b, SN T b fi 2 34T SR -

sudo apt-get update
BAEERE (™) BIRAT
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sudo apt-get full-upgrade
R T I TRV A, b ) AT e R ) S0 R o SE T RN, SR AN S B AT A - R AT
X H BT SR

2.4.2 KN EBEE

Jetson NX BRiA 5 738 WA ERAE Jetson BI &¢I B4,  E0B T i b 3 75 L8 B N T #L
Y, BT /EHF K Jetson NX IS R & 75 B4, RIIEAR BB IS, 12
TR —EITITF. TIF System Settings AN\ RS % & 5L, W EFT~:

System Settings

Personal
E A & m @ @&
= = ——a W e "
Appearance Brightness & Desktop Language Onling Security & Text Entry
Lock Sharing Support Accounts Privacy
Hardwara
l =
, i
O N = | @ &
Bluetooth Color Displays Keyboard Mouse & Metwork Power
Touchpad

(Y 7

— i \
Printers Sound wacom Tablet
System
Details Software & Time & Date Universal User Accounts

LR Y Elr oy Arrmee

7 Brightness & Lock, %R 5 Turn screen off when inactive for B4 Never B ], 41~ B AT

7N

ERNEERE R BRAHE
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=

Brightness & Lock

AllSettings Brightness

Turn screen off when inactive for: | Never -
Lock
Lock screen after: Screen turns off »

Require my password when waking From suspend

2.4.3 REPRANIE

W AR T A R T 22 75 AR P SR DU S b B R R SR, T DAHERE N R e i e
AL Jetson NX H i ibus "POCHI A, (H R E R AGHCE T A REEAT R OCHIN . AE
2 o ELAE ANy 4 ibus IR B FTR FEif, UM Jetson NX L H 4T T ibus fi A TRIA B
T.

NN ibus FEPFERATL, MIAML:

sudo apt-get install ibus-pinyin

IR TR N R MR EH T BRI 1] . 3 SE R HE N R SR B System Settings ST,

1% = S FF IR T Language Support G N B FTR:

Personal
T — T a— —=—
Appearance Brightness & Desktop

Lock Sharing

SRR IEFE IS RIS F A, & RGUEFAE S SR, W TR

ERNEERE R BRAHE
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BEx

Bz | MR

EEMEOMES:

AStinyteare b Sl Sl y
English (Canada)
English (United Kingdom)

Eoh (EF)

{EEhiE S R HH MR,
EETFRERMAIENEN.

RFIBIE R |
ERHEEREERE—E.

| M MES. |

BERNLIRZ: |Bus~v

ERNEERE R BRAHE

24



prae |
TWOWIN TECHNOLOGY »L]—_«tli—,iﬂi% % R 2k LJT‘_ = 55\ %—ﬁ% | www.twowinit.com

LEAL kSRR AR 8 5 i ili Apply BIAT. 3XAS Apply RS 23— R AT CESE, WF
K -

SETBEESRER, AP AUE(IESREERITIER,

il
[T
W
i

o
1a
2 Ay

GR=i&
AERE
P
MAERIE
&I FE
EAFHE
ENsthiE
ENfeid
RiF
aEiE
SHEHE

R (FE)

Applying changes

. Applying changes

—
Downloading fonts-arphic-uming

* Details

Cancel

R SE R AE TR B SR A IR DOE A B B i, 0 R B

ERNEERE R BRAHE
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x| MR

REMFOMNES:

WiE (FE)

English (United States)
English

English (Australia)
Fnalish (Canada)

fEEhE = R EHHE RS,
EETRERMAERER.

I F BIEE R4k |
BB RAEERR—ES.

AN SR TE = -

BEBNERES: Busv

R N RIS RS e BRI N IE R GO iBus RITAT
R ARG (WFD , RIEAELEFRA TR a2 ibus Mt & 7

EH ®ANE  Emoji S

BN D0 SEEWANE
= WiE - EEEE) P WiE | BER

Intelligent Pinyin
Pinyin

T

Bopomofo

o

a

ﬁj Bopomofo
EEZ (Chewing)
B eHE=R
B OHEAR
3:%, Ele R8s
=

M T oae (AT SIS s ah B

O TuBTEFEsERYE S

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

ibus restart

BJrs RS TR SSAZ R N R S NS Pl I R TR

&S MAXN = B3 &) 11:01 &%

LISl T AT T30 g A A 3L T

) jetson nanoE@{t4?_HEEE - Chromium

% jetsonnanoZ2t4? BE x [Kelrei=itatpl 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
72H%:

sudo dpkg -i code_1.63.2-1639561157_arm64.deb
2B 58 N AT DLAEAE R & vscode, 23t vscode ML FR /7, XA BRI AIRATFR 2E 1)
Python #if% IDE. Ho B FIFE FA4T 40~ B s -

p smp =

Visual Studio Code

ERNEERE R BRAHE
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T EA N R Q04T {5 A vscode $AUAT Python JHIAR

T SE1E vscode 122 %% Python ffif:, AS#AZR VS Code 13 AT LSS LE ST PC | #4& VS Code
FARHE I 3] Jetson NX M EErbok . HfifF e300 N EI iR, 7E Extensions AR H 48 &
python, EFEEE — AN B AR AT 2L RIS

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

= Extension: Python =

pytho r||

Python

Python .
Microsoft

Linti ulti-threade
Microsoft 3 Linting, Debugging (
Python For WSC
Python language
Thomas Haakon Tow|
Python Extension Pack
Popular Visual Studio Co sio... )
Don Jayamanne Install lgnore Recommendation
Python Indent 1
Details cCo
Install

FZ T RAE home H MBI — 1 code SR, %30 I T 471 Python S AHIAS . SR )5 7E
vscode FFTITRIA GIEE K code U, SRJEMBIE — 30, 4 ctrivs BORAF SR, RS0
7448 main.py, ZRJEHIA T HFAHS:

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

SRJG 1% ctrl+F5 BRI RIIZ AT A, B

2, 58 Python Jafh 8% 1 Z 25 FIZAT .
BEREERE (®) BRAE
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2.4.5 423 Qth

FESKBRI P i BB W By, B R8BI i i sl i R e . AR S SRR, — SR e
KRITR TR oty 10 R AT L A A RS TH R Be A 2 A8 python BEAT ST & . AL, 75
FARBEUEAE Jetson NX TR C+ X195 13 &5 7 AT A ¥ 3™ il VS Code A 5 T AT
C++MH], {HAZ Code-0SS X T CH+HISCRFFFALS, Ik, T FIM 2 — MU Cr+5ik
TRTE CHIT RS . ASCHERE R at.

Qt 2 MNEVEN G TR, FERRITAEIEH 7 Fi (Graphical User Interface, GUID
FEFF, MR AT LLJF R AN FL1H 67 44T (Command User Interface, CUD F2/7. Qt &40 C++
TERHY, PTUAVRIERIT R o+ N BA RIRFIE S . at STRFEBRIERG AR S, fillnid H
BAE RS Windows. Linux. Unix, #HEFHLRS Android. i0S. WinPhone LA ik AR 4t
QNX. VxWorks 4545, 2488, QT #5843 F Jetson NX ] Ubuntu #1455

Jetson NX T #2%¢ QT ELEi 5, HFTEERA G4
sudo apt-get install gt5-default gtcreator -y
I 2242 (1] /2 Qt5.9.5 MiUAR

ZRGEME, FIREZE B R at, a2 3L at Creator, XANHIDY at (9 IDE, 17T
B TR HE R W B —AMAT L P2 R

$THF Qt Creator, W1 FEPTR:

QE Creator

XfHE) BIEE) D=0 BiE@) Anayze THRT EffWw) #FEIH)

‘ -+ MNew Project = Open Project

= Sessions Recent Projects
il ‘
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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i New Project Bl — NI H, X B i%&+ Application R [% Qt COnsole Appliation M,

A —> Qt Wi CH+f2] ST

EE— TR PR -

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

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

Hitmg
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 Rl

a
-

SR JE TREfr 44 N QTtest:

Project Location
# Location

This wizard creates a simple Qt-based console application.

*3 S Ovest l

#2288 | /home/qianbin | M. |
WARIABITIERE

[—semn~ll oo
RIE—EHBOA RS N — PRI SE B H A1 . TELER], at 2NN T —4> C++
AT main.cpp T2 5 C++AUHE, Jf HibAT —> QTtest.pro [t & 3 AF M+ AT H #EATIC
B, R B

ERNEERE R BRAHE
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main.cpp @ QTtest - Qt Creator

XfHE) ‘BIEE) MEEB) Bid(D) Anayze TH(T) Eff(w) FEIH)

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, argwv);

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 &%
Ui W A i AR AT . FRATEE—F main.cpp FAREY,  [RIAERHAT W9 48 H5 K AR In -4 L
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();
}

VRIS, FREHL ctr+r SIS AT T H f R B s Al

RERMBEE - TFTHEEHFZTFTAERT —4N5 Qrtest XF # 1) debug 7 #1417 Tl H
build-QTtest-unknown-Debug, TEIXANSCAIE 1 4E oK debug WA QTtest AT TR /7. i
ot 23 ed w2 AN BNZ U, ARIEHIA

ERNEERE R BRAHE
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./QTtest

ZEBEPATIEF, W E R
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

Wl R YA T EIRAT DI Z T R 17— R, 28 ZhREAR fa &, AXASEEL 7 A
[#1 E BER AR N o RUE TR B, (RS R 1 SRATTIE B T A N T BE 7™ i K — A LA L 7
30, HISEHE VS Code H1H python JIASBEAT BIELRIUE, #JaHH QT WEXTNA) CH+MNH, &
Ja AR R AT AT RE R, IR A e AR ) ) AT SAT AR P AU AT XA AT
TR AU R EEER A ALK, T EAESIE AT

2, EATEE5EH T Jetson NX 15 M RECE, 2 FRESHAT JUA/NIHE N, 12
HZ AT DL R N5 2] Jetson NX T K 7125

ERNEERE R BRAHE
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3. TiH ZR&H
3.1 Ak

AT E AT Python SKRIE ARG L, HA 2@ Python FLE F1{# H Opencv [F2EA
J7E LS — e H python eI 223,

3.1.1 %3 pip

T Jetson NX L2 Fii2E T Python3.6 fiuAs, AT PAWT DL E #2225 pip.
TE RN N IRy & 1T 2%

sudo apt-get install python3-pip python3-dev
4% 58U BERS I pip 2 9.01 WA, FEEXT pip AT — R, NS THE %4 € Python
PERIIS e thiml . T+ dm 240 R

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
BN TR a WEANBAB, S50 LU Mg, H -

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 BEREA B ar Ao FJR LI BB ARATIE, BN wa [0 4RI AT fRAE
BHOFIR g s .

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

AW RR T3 1% 2% python N 1) opencv. —Fifis2 T4 Opency JRAS I H. 2574 13 A B0t BL I
python £, SR 1% B WL E| python M2 BERARH; o5 —Fhilt e E#E A H 4 % sudo pip3
install python3-opencv. i ZER A, 5 —Fh 7 sUA G _E 228 12 QL2 4 PRI opency 42,
H opency IRIRRCAE [ RE 1), W RARELAE BRI opency, LA opencva, HRAZE — ik
FAEE . ANl B R 2 — P s 2R 2%

JREEH B A% T opencva.1.1, B LUEH F ik a4 R A FE 21T Opency WA S

opencv_version

i HE 45 SRR B TR«

gianbin@qianbin-desktop:~5 sudo opencv version

4.1.1

ERNEERE R BRAHE
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PRIE,  FRATAN TR 2R AT g 2, ELARAE R AT .

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) # #%4K {f,
# 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, Y, w, h = faceRect
# HE AR
cv2.rectangle(img, (x, y), (x + h, y + w), color, 2)
cv2.imshow("image", img) # 27~ E1%
¢ = 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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NI FVE R RS, ST PAAN opencv #2235 H 36463): /usr/share/opencva/. &
B JE P 2 VLR H 3 RIS,

¥4 ctrl+F5 1217, SCREW T Fis:

(2) C++5ZH A G AG I

KNV —A C++NH, A TRMEUE AR, [ ats #17Fk. HRSEITTES
python FRAHIE . T EPHEINMALE QT N4 Opency #E4T C++IH HF & .

C++ NI R Opencv 5 AT —LF4NAIECE, JF — T opency INf7E . Jetson NX T2 [
Opencv4.1.1 [Pk XA B 40 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 videoilo. hpp
gapi.hpp photo.hpp
dnn.hpp ml.hpp :

ERNEERE R BRAHE
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JE S T ELAE:

/usr/lib/aarch64-linux-gnu

Rk, R ZEAE Qt {19 pro SCIF A BRI F SRt & R BT R

FH Qt Creator EHTH1 I 2.4.5 i1 QTtest Wi H , Zw%E QTtest.pro A1 R

QT -= gui

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

CONFIG += C++11  # AInxf 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 #7s I3k S04 6 4%

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

-lopencv_highgui -lopencv_objdetect #U5II75 BELEEFE I EE
BAEERE (™) BIRAT

37



B A R

M TWOWIN TECHNOLOGY i_k_«t\i—)ﬁ{%%’ % R ‘}_ti ;@‘ﬁé\;’{')’ﬁ‘"

www.twowinit.com

SOURCES += main.cpp

v R SR SO A lib SCAF IR I 755 -

B KRB L main.cpp SCHE, ARREINTR

#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 REANTH, SR test.jpeg A haarcascade_frontalface_default.xml SCAFJiUE 76 4 1%

A ) build-QTtest-unknown-Debug U, 1@ 4710 H R Bl W F s :

TR GRD EREm AR e IRD SR S0
LT ¥ B nen g

ERNEERE R BRAHE
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3.2 YRR CGHIVERREM)

BUE ST AR T2 A8 4B R 0SBy, AEBLSE AR i I AT 2 il T L
R YRS R T A, R ABALR G L AT N ? A T Jetson NX XKk
AN TERETT AR, FATHAT LA SfilfE— D atie.

3.2.1 iEEUREk

AN AT B RE S I I R B S B UEIE, IF B B P K R AT SE AT, 2 sk
PN ThRE . AN LSRRI RE . BR Kk — A PR ATk, — R AR X
I ECEE B osi 15k (WAFIRGRER L), IEA —F02 usB g k. (EAREERE, R
KM USB $RA8 S, A B A1 ORI B U /& 2 F 21 Jetson NX ) GPU, A R AN IR i 34T
AR SePR 2 ST RO HERE A, R AMRBIE 2 5 s — 28 GPU B, MK, Jetson NX X}
T csi BRI B IOATE L) 2R H Gstreamer B IERALE, 28 FRr & ROBEA e,  #&A4>
VISZRVE SR S

AN EBATREEL N G PIRNEAG R RO e TR AT, BATEIRHAT Opency 1X4>55
R BB AR BRI P A D SRR BAT A R R A

(1) BEHL CsI B35k
8 Gstreamer BEHL CSI 814k EE 53y 3 AP IR G4 Gstreamer E1H : I E 5T opency
PRSI s B MG UR BoR . T IHE Jags 2R T Python HTEZNLAD:
import cv2
# W H gstreamer Fid S
def gstreamer_pipeline(
capture_width=1280, #4515 3k Wl 3£ 1) &5 58
capture_height=720, #5515 3k Filsh 3K i) B4 =
display_width=1280, # & [1 {7 [ FE5 5 F
display_height=720, #% [ &7~ ) BE% 5
BAEERE (™) BIRAT
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framerate=60, N
flip_method=0, #iE 1 ey BB
):
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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# QEEE

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

flip_method))

#E I 5 IR IR E

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

if cap.isOpened():

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

# ZMUEIR
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 #¥iE

break

cap.release()
cv2.destroyAllWindows()
else:
print("FT I AR LRI
S 3.0.4 TR N4, 7E Code-0SS HHT i — AN % N csi_camera_test.py,
SRIEHE FIRARES T BNZ S, ARAPIRE % ctrl+FS SBAT A CITER: iR DA HEm 223
T CSI ARG ) , BATRERW T FiIR:

ERNEERE R BRAHE
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=

LA B ST DUER I Bon R & T, B0 i T AR IR S A B IR L, SRR
A RZ M s, Bl Sk B (S Tl s i @ WO L AP k) « FEATR
DR CrhiAs . BHE 3.1.4 TS I WA, 1B main.cpp SCHFIITT

#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) +
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=

"/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 << " [} gstreamer & 1H: \n\t" << pipeline << "\n";

/BB SR IE E
VideoCapture cap(pipeline, CAP_GSTREAMER);
if(!cap.isOpened())
{
std::cout<<"$T A% Sk K M. "<<std::end];

return (-1);

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

/3B MR 7R
while(true)

{
if (Icap.read(img))
{
std::cout<<"Hifi F I U "<<std::end|;
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() ;

}
Horp F BSOS IN opency T AR A AL FE 1) 3k SC - #include

<opencv4/opencv2/videoio.hpp>. 74k, T EAELCH pro SCAF, WG ARAIAL BEX M. 1)

opencv_videoio B & HEK, 5EBER pro CAFUIF

QT -= gui

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

CONFIG += C++11 # WRINNT C++11 FCFr

# 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 #5Il3k SO 8 45
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LIBS += -L/usr/lib/aarch64-linux-gnu -lopencv_core -lopencv_imgcodecs -lopencv_imgproc

-lopencv_highgui -lopencv_objdetect -lopencv_videoio  #i5 lIll e 4 22 1Y) JE

SOURCES += main.cpp
TRAT P A 8 B3 A i T H 3847 AT AR ZUAH R O 25 5K, AR AT UIE R 2R o
(2) BEHL USB #1583k

AL FSEHL CSI#A% Sk, 2H USB $A8 Sk nfa 5, R Ewb: F1IF8E Sk IBiseat.
{EJE 75 B R A2 Jetson NX FEANE SCREFTA 1) USB $45 k, S IUHE R W (1) B i ) B e %
Linux #0117 USB $1% ko ASCRHANZ —A 4K SiE 5% k.

NTHZ5 H Python FiuAS i SE B4R A .

import cv2

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

#OI i E H
window_handle = cv2.namedWindow("USB Camera", cv2.WINDOW_AUTOSIZE)

# IBWE 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 43R H!
break
#RE TR BT IR

cap.release()
cv2.destroyAllWindows()

FIRACHGAE AT TR AZ B8 T cap = cv2.VideoCapture(1), iX B AIZ% 1 72N 2T
Jetson NX i& 84 1 CSIME L, CSI AR SLIIARIADY 0, AR AS USB &8 Sk MIARiRy 1,
AT AR SR i T I8 AR 2. 534k, FaR AR Aok R Rl 1 PR, i 2R 58
PRI 800, A LL AR S HE R . RCRIEINT P

bz

gnss [N Raspheery Pi
e

T AT BIXAS USB 4K 158 0 T BRI SR BORIE R A, G sk, Baid. &
T FATT 22 AR A P IS ER AR R BEAT — 4R AN -

N CH+ARAARES, f&EL main.cpp SCHF, ARTSUITR:

#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 IS Sk
VideoCapture cap(1);

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

VIbEL TN
while(true)
{
if (!cap.read(img))
{
std::cout<<"Hifi F I U "<<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 AR A A e
cap = cv2.VideoCapture(1)

#E1 2 B
window_handle = cv2.namedWindow("USB Camera", cv2.WINDOW_AUTOSIZE)

#OIE — GERG A I 4%
grDecoder = cv2.QRCodeDetector()

# IBMWUE R

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

# RO
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))

# ARG R IR R

data,bbox,rectifiedimage = grDecoder.detectAndDecode(img)
if len(data)>0:

print("fEISEHE : {}".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")

# iR EE
cv2.imshow("USB Camera", img)

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

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

eSS
ERERRE (RY) BIRAT
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BUTOSIZ

USB Camera

CHHRAR SE BB U R

#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 )

{

ERNEERE R BRAHE

51



N BB
TWOWIN TECHNOLOGY ‘Lt‘tl-;.-)/i{%%%‘ s 1_]:_&”1555\9"{3[1:]"'

[T IS Sk
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<<"Hifi F U "<<std::end|;
break;
}
int new_width,new_height,width,height,channel;
width=img.cols;
height=img.rows;
channel=img.channels();
//cout<<width<<" "<<height<<" '"<<channel<<endl;

[1AEE EUG 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 AR
Mat bbox, rectifiedimage;
std::string data = qrDecoder.detectAndDecode(img, bbox, rectifiedimage);
if(data.length()>0)
{
cout << "fFILEHE: " << 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);
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}
}
else

cout << "V A KM B " 4ERL" << endl;
imshow("USB Camera",img);
int keycode = cv::waitKey(30) & Oxff ; //ESC ##iE H

if (keycode == 27) break ;

cap.release();
destroyAllWindows() ;

}
BORUF B PR

MG WL MEIR EEE seenre TR (ERE) WERHD

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 . ASSCER 4> N 2R 8 A CSDN 15 [ UK 228 | [JEAISC#, E4E CC 4.0 BY-SA
AL B

JRCBEHE: https://blog.csdn.net/qianbin3200896/article/details/103760640
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4.1 pytorch /48

PyTorch s&—MITEHKI Python Hl&s5 21 P, 25T Torch, T HARTE 5 AL B A5 N R P
2017 4 1 H, H Facebook N THREMIFiBE (FAIR) %:F Torch #EH T PyTorch. ‘&/&—4
BT Python WP SETHEA, JREEHA S A IRE:

L. BATSRKE GPU DI 5k &1+ 5 (41 NumPy) ;
2. WEART REMIRIEME L

K J&:PyTorch KR & &L Torch, HJEZH Torch HEZL—Ff, (HAR{HF Python EHE T
RENE, AMUEMRE, R R, mHREE T Python #2100 . /& Torch? FIBAIFA,
F& LA Python HRIG IR FE S STHERE, A{LAEWS SRR K GPU DIk, [RIA 3 S5 sh 2 if
ZM% . PyTorch BERTLABAEMAN T GPU SCFE[) numpy, [EJRS 8 ] LALE e—MA B 3k 5
THREMIBR K IR FEARZ N . Bk T Facebook 4F, ‘& EV&H Twitter. CMU Ml Salesforce %%
WK H.

At 45 - PyTorch S AH 24 18] it H. s DR AOHESE, BeitiE R i i 3¢, Bt rra AR
4k, Tk R AT REHL L TSI E R AETE, 5 google (1) Tensorflow 2881, FAIR HISCHE
JE AR {R PyTorch $RAF RS TF K 8T, PyTorch /E# 5% B 49 (e In AL P A SRR #i)
AN S

O PyTorch
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4.2 &3

Pytorch %3S IR RGRAEH LR, %% pythoch ANFIMA Z A, JaffiE %1 jetpack
FRAS T, RS T T P SR 7 2 A A RRAS [ py threh A BEIEF .

PyTorch pip wheels
¥ PyTorch v1.10.0

s JetPack 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 [LAT R32.5.1) / JetPack 4 6 [L4T R32.6.1)
¢ Python 3.6 - torch-1.18.8-cp36-cp3bm-linux_aarchbd.whl 16k

¥ PyTorchv1.90

e JetPack 4.4 lLE»T R32.4.3) / JetPack 4.4.1 [L4T R32. 445;"Jeipack£5 [L!;T R32.5.0) / JetPack 4.5.1 [L4T R32.5.1) / JetPack 4.6 [L4T R32.6.1]
¢ Python 3.6 - torch-1.9.8-cp36-cp3bm-linux_aarch64.whl 3.7k

¥ PyTorchv1.8.0

s JletPack 4.4 [LAT R32.4.3)/ JetPack 4.4.1 [LAT R32. 44HJetPack4 5 [LAT R32.5.0) / JetPack 4.5.1 [L4T R32.5.1) / JetPack 4.6 [L4T R32.6.1]
¢ Python 3.6 - torch-1.8.8-cp36-cp36m-linux_aarch64.whl 6.4

¥ PyTorchv1.7.0

s JletPack 4.4 [L4T R32.4.3) / JetPack 4.4. 1 [LPST R32.4.4) { JetPack 4. 5 [E_-’;T R32.5.0)/ JetPack 4.5.1 [L4T R32.5.1) / JetPack 4.4 [L4T R32.6.1)
© Python 3.6 - torch-1.7.8-cp36-cp36m-1inux_aarchéd .whl k

¥ PyTorchv1.6.0

s JletPack 4.4 [LAT R32.4.3]/ JetPack 4.4.1 [LAT R32.4.4) / JetPack 4.5 [L-‘ST R32.5.00/ JetPack 4.5.1 [L4T R32.5.1) / JetPack 4.6 [L4T R32.6.1)

© Python 3.6 - torch-1.6.0-cp36-cp36m-linux_aarch64.whl 7

o The JetPack 4.4 productlon releasCl [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.

5T python3.6 %477 (LT 7700 1.8.0 Af):

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

FEF python2.7 237 A (LR 75 508 1.4.0 AH):

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 i Ja — M X FF Python 2.7 B R A, B © & WA
python3.6 T %%,
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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 # (Y5 torchvision %% [{I R A< )

python3 setup.py install

Sk

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 £ F #3th hit:

BE¥E: https://pan.baidu.com/s/1J2Del9HMtOMkH-ZgGfsFnA

FEHUD: wif
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4.3 TensorFlow /48

TensorFlow™g — /N T H g e (dataflow programming) [MFF 55 R, #)
PN T#ENAE2 2] (machine learning) HIERISAESCIN, AT B A% 25 #2026 B
2 DistBeliefs

Tensorflow 147 2 JZ 45K, FHRE T %K% PC L& um AW TUIF S5 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 G2 A A 8K (Google Brain) JFARM4EY, A HIE
TensorFlow Hub. TensorFlow Lite. TensorFlow Research Cloud 7E W 2 AT H LA K %
BN HFEFREO (Application Programming Interface, API). H 20154 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%95%B0%E6%8D%AE%E6%B5%81%E7%BC%96%E7%A8%8B/22735640
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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PLR & XavierNX HI'E T TensorFlow WA(Z E.

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 22354 N %k
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