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BenT PASR AL (/i 78/ A AR RS BRI D RE LA B I ST RS . SR BRI RE
AREFRCIEALFE R B . Robot HAT 724, DAMET KA AERN Python 155 1A TE 4 FEHAR -

GiRENRR I 7> NWIES: J04% EzBlock Mttt Python. FRA4ARE T HR ALV M AR IRSC AT BEA SR R, —
HEIBOTZ NI, H 2 2Rk

EzBlock Studio & SunFounder G —MNKAIF V-G, T B9 E A0 FIT iR BEIR-T- & Lt T4
. Ezbock Studio A WA AETH F T — Rl BRI IS, — @447 Python 3145,

EzBlock JLF-1] T Arg 25801 i% 4%, £04% Mac. PC F1 Android. EzBlock fifi B4 TH 3 3.0 A, &
WebSocket #2415 4 F1 Wi-Fi 3.

Xt HARE ] Python 3.0 AR P, S WIEWRHIRIENE RGN EEREAIRN G, PAKARMEEA Python g%
RERYHRE -

H%
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=
e

1.1 BahERAEMRHE

Z/M 20 28 20 SEAUTHR, MIE AV T T B3 B MER L. 1950 aFAUEHT A A BRY S, 15 T
—HAEFAHESE . B E 4 H R AEIER B 35 SR IAE 20 4D 80 4. 1984 4, Rl FAgRE K
241y Navlab il ALV JiH . PAJe 1987 4R FEAEHT-AF G RI5E JE JRIEHS I K211 Eureka Prometheus i H . H
20 {42 80 4F AR AN . VPSR FZE VR ARG R C 2P R T AGE Y H 3h 2 B 4. 3E. 1
TR0 AR REHRA RS, Autoliv 4w, ittt H™. FH. B, KKK, TR
Vislab, ZFHERAEHMIA K. 2013 45 7 J], Vislab J&7< | BRAIVE, —H7E i) A ARTFTR G AS@ #f 2k H 147
W) . A 2019 48, EEAG 29 MNCSEMEE, T A SR EE A ERK ATk

— BRI A E RN T 2% DI VRIS 5y, BRI . it T -5 B 3 S 34 | 3h S B4 A I
WRIZEG]. FERRUH, EEAI . YAR . BORFIFISEE KT E A HE TizE T AN SR s A5 it m
FEIE . far ZAPGIEF 2 Ve A& 30l P LS R %E. 2020 48, BEE . BOEA A AC &8 ETHEH
B PR ARE .

SR, AENEIRE R H AR RoR Ty, — LR, F 2025 45, 4 JHREMRRS AT . 4
R SRV RN ) 58 e B B HA T, RERGUSATIEHR , WA 2 S A@ R -

SR, A RAMAR TR B, Ak B S BHC SR S N, (HE S BRI A
TR e 5 S b B S AT A2

AR A ARG, KBTS H 322 DK PREOR AU, BERBTACS g, DAL — ]
PR

LN RS <https://www.rand.org/pubs/research_reports/RR 1478 html>*_

Wik, R HSEMIRERARRRARE, A Ra, EAEBARMEAR ATt A A 38 B g2 al,
AR AR B e B] 255

=T BRI B T Z A RN A2, B R BRI D T E AR, (> NERRERRAL IR
B . Xl SunFounder fff H JHTC B

SunFounder () B b f I HI24E . B FARLE L2 T AZI SR, THRASNSERERITF LR, &
AR BIHT
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1.2 XFIH%E

M e R ERIRT- 6 N LR el B sh 2 B bLes N4, fEILEARE b, WRIIR TS 4 H . TASEY 2 fil
BRI AT RS AR R 28 % R A T DA AL (/G S A AR ARSI . SRR . h 2R IR AT
B .

38 SunFounder #5711 Robot HAT Hy, WATESERL 725/ WRS AL . FH F85% ) 1 ) IR FE LA B 45 3k 1) ~F- R /6
FEEE, IEFSLIE T Robot HAT f) ADC. PWM FI%7 12C 5|, PASEPLXT Raspberry Pi ARifETIRER P o
— g A AN 0 R AR 1T E) Robot HAT H, HI ey il SCrfbiig . Aasih, HEdsgR
Ik

MASER AT A TIRe, 446 GPIO #5 i, TTEANUERITRE -], H 2l R Python ifEiE = . OpenCV [
THEMUAAE ZE AT RIS #Y TensorFlow R EE2A S HEZRSEER ) o AW RRE G FETEN, PAPLARIA TSR BE T,
R P — AT TORR ) 2 > BR5%

4 Chapter 1. 148
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1.3 REZFIINHEMLE

BT REZ KT R I LM 245 1{5 5., SunFounder HE#7 AR BH.

Bl ) -Andrew Ng = ZIREEXIHLAR 2> . BRZIE MG BGR B T 1T 20 4

PR ZE AR 2 XA T i TSR], Ji# R — MY B AR i, EHE
PLEERE ME R a2 ~] S R M 4 rpLaR 2 S ) — SRR AR

SR I AT AR A+ X R R KSR BT T P AT PAE i A AR B R g i e, R
T REA CH A 3 I T SR R 25 1R T 3k

13, FESIMHEME S


https://www.coursera.org/learn/machine-learning
http://neuralnetworksanddeeplearning.com/
https://arxiv.org/abs/1512.00567
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CHAPTER 2

AR E B AN AL 15 AR

M2 /T, 5 ESEIATA RS FRRE ARAEN . WAL TSR SRR, 5L RIS 8
JRIRFSHRAR , DU BB A A

B DA R PDF SCHF F A BR AT 20 2 1 P -
- [PDF] WA K HE.

Slk: WRAEHLLELLSE 5 B 2 Robot HAT L , 3R 58 T-ahi i T IR s, Bl 2 S 80 hL
.

e
1. FEAUEE 2 B/, PRFFEIGSE 2 /> 18650 Wb IF TR 7o, % X T ik,
2. Robot HAT ANEEZS FEHLFEHL, T DAYRTS B[] I SE— A HL b FE L 2
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CHAPTER 3

F%F Robot HAT

AMEyED —\ AMEyEO

(O ] ®s O\
O C /_PWM 51k
12C31H —
- g ,— ADC 5| B
BEIFHERAT
HF@WA
B R iR 5| R
B ithF5 7R KT
LED
RSTHz4# \o A Q__
(EERRE) ——
USRi%$# \_Eﬁﬂﬁ)\n
GIRET ) (7~12V)

10 Chapter 3. xF Robot HAT
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RST 51

o FfE RST RHLIF S EUIA LA TR P A .

o K#% RST 441 H#| LED Suie, SRJSHATTRF Wi IT Robot HAT YHE SN -
USR #51

* USR #%Hl AN RE Tl AR AT L B . (BN R BURA O, P4 L A
LED

W AERCE (hih 1 7777 LED, #ith 0 XM LED.)
HLBAR AT

o HUBHLE R T 7.8V R iS4 LED fi87- kT HUHBHLEAE 6.7V 2] 7.8V Z A A & fise—> LED,
8T 6.7V L EAF IS LED,

A ARRAT

o WA R/RAT LED SRR SRS RS SEE , HAEAS 5 (e S VIR DR [ R . S0 SRS T 3
#, LED fFEEF | BIAER—IK.
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It# EzBlock

EzBlock /& SunFounder Fff i I i) —NEROFTF 26, T B B0 222 R FAERBEIRF-& LI IRE ) it o
Ezbock A PP T = P — M@ EITE ] AL EREE, —Fhue fiy 47 Python Rk,

EzBlock JLF-0] T 288545, 35 Mac, PC Fl Android,
TEfiFH EzBlock Z i, 1 5CH MDA N HAE K SE B EzBlock "N#%, “ZHAMHH

4.1 EzBlock RiEIER

X HUZ ] EzBlock iY—2E R . TEAURAGINMER, VR RTGESE M5 3 EzBlock HiA% FIATALIE A
SRV P L RAR N 2 o

4.1.1 2% EzBlock &

AL N Z AT, F2 IR R 22 PR RFIRIY Micro SD K¢k EzBlock R4,

1. WEIRIF A T —A I SD R 5 AT H, @M F Mac OS. Ubuntu 18.04 il Windows, XfF K% % H
POk UL B R AR, BN E S TN EBUR I H B 343 SD K. 15 NI https://www.
raspberrypi.org/software/ . i 5 R RGEVLHALIY) Raspberry Pi Imager §5#%, F#EME, HHERA
JE BN LR

13
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Download for Windows

Download for mac0S

Download for Ubuntu for x86

2. MR R, R RGN IR EGs e . B, FE Windows b, FRULEI AT IH
B R BBHE, WA ER R, A5 AT 3Rt RS IR 2% Raspberry Pi Imager

Windows protected your PC

Microsoft Defender Smartscreen prevented an unrecognized app from
starting. Running this app might put your PC at risk.
More info

3. K SD KA B RAHE AT LB LA LN SD Rt

4. RNk BEzBlock 1%
o REMLL: 4542 https:/cloud.189.cn/t/QNrEJnEjYNRz
o HEME: 858 hitps:/pan.baidu.com/s/1kul VoukCebChq9-OzkHf _g?pwd=ezbl, $ZHUG: ezbl,
o TS 1G, FREAERIN BN P J5 A RE T 8.

5. ¥ Raspberry Pi Imager H13&35% K 2514 EzBlock 5514 .

14 Chapter 4. I#% EzBlock
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& Raspberry PiImager v1.6 - *
Operating System X
LGS 1T FO I Y FT G U Ty Bra T e
Other specific purpose 0S >
Thin clients, digital signage and 3D printers 03
Other language-specific 0S >
Operating systems specifically tailored for particular languages

A
m]

Misc utility images
Bootloader EEPROM configuration, ete.

Erase
Format card as FAT32

Use custom
Select a custom .img from your computer

6. K Ctrl+Shift+X 5 F S % B 140 77T Advanced options T [f 3£ 1% & hostname /53l SSH. f
nJPAIEFE “always use this image customization options” (152 1% 2 &0 ) .

i hostname EiLARIEMIH M 7 e EzBlock, A DA B R IERFIVRAG =M, AR AR

.
& Raspberry Pilmagerv1.6 . — .
Ctrl + Shift +X
Advanced options X
Image customization options  to always use -
Disable overscan .
O Optional
Set hostname: Myhost Tocal

Enable SSH

@ Use password authentication

Sel password for "pi” user: tessenees

7. NRIEIRSE K WiFi BLE, #R)5 s SAVE,

4.1. EzBlock &5’ 15
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#51:: wifi country %3% CN

‘ Raspberry Pi Imager v1.6 - s
Advanced options X
Configure wifi /
551D

Password: /

Show password

Wili country: GB/ X

[] set locale settings

8. VEFEEIELEM IR SD K.

& Raspberry Pilmagerv1.s — >

SD Card X

'P Mass Storage Device USB Device - 7.9 GB

Mounted as G:\, H:\

9. i WRITE #4411

16 Chapter 4. I3t EzBlock
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& Raspberry Pilmagerv1s - >

Raspberry Pi

Operating System SD Card

RASPBERRY PI OS (32-BIT) MASS STORAGE D...

10. QARG SD R Y HIA LA, GEATRER BT & X LS AR IR A Z R ENT. WERBA Eg 1y
WSCHF, TR YES.

& Raspberry Pilmager v1.5 - >
Waming X
All existing data on 'Mass Storage Device USB Device' will be
erased.

Are you sure you want to continue?

1L SEfp—Bemtalg, SHBmTrEa, RS AEM. BAERT AR SRR B4k i, FFHh SD
FHABIMERIR

4.1. EzBlock [hi&EiERg 17
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& Raspberry Pilmagerv1.6 - >
Write Successful X

Raspberry Pi OS (32-bit) has been written to Mass Storage Device
USE Device

You can now remove the SD card from the reader

CONTINUE

4.1.2 fiedliAE
frl s ) £ BT B 12-90~90, (ELH ) I EAY A BERZBEPLIY, WlRESe 0°, thn] B2 45°5 WIRIRATE S X
FERAEEALRE, B TS JEALE R A TR ALIRES, SRR, ] e Sl ids I 289 b o
PRI, FATTE 2R T A AR RS E 00, SRS FRIEAT 288, XREMRbLE) M B AL T rh e A2, Toig
FEMRANTT 1% o
L iR A fieas SRS E Sy 0°, eI MRE A SRS, RSB HERIRE 25— M. XM
I SRR s R B R R IR AR e -

2. FIRAR T BN, AR IS R SR RT3k E ON. 4515 1-2 /3%, Raspberry Pi 2l
DI A FEESRR

18 Chapter 4. I3t EzBlock
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FTHEEIR

o

N
& !l S “\“-\‘

4. K% USR #, SR)5+k RST ST RGN IRV ZIIAR . 4 0F B i B e 2 A g (X2
0° i, E—REHLOE, ATREARE BT, ), RBRFCIBTT.

ik X PHTEPT UG Z)a, ATFEARMARL, EM2A31H%.

4.1. EzBlock REIER 19
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“2Hold [US_R and PressiRS

RS
%

’I’I

5. e, WTRIRE, SRR RIER, BTSRRI, RIGHIRACR AR U ke 414 .

&
o LE A IR 22 [ s AR AT, AN AR R I AA R4S, e S RTDAR R .
o SEHURS FAREERE M, AR QR m i AR A AN, B FIRT ERE A
o TEYUEEAMAMRAT, TSRS A PLL TP, KEH A RE N 0°,
o QARAHRE 1 EzBlock APP [l N TRy, MIHEIReRipE il .

20 Chapter 4. I#% EzBlock
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4.2 T&; EzBlock Studio

N —4ERY, R %% EzBlock Studio APP,

&
o WTLEFHL, SERHNEEHTIF. FEBIIGE, RIS VNS 228 1% 0
 XIF iPhone F-Hl, £4TJF APP Store RZH% W .
o TS AN R AT PAGE F 9 7 i EzBlock

4.3 REEE

TEARER— U EzBlock XFURIIBLE NBEATHRAERS , S — S PUdfcE R SR

1. ¥TJF EzBlock Studio, 235 —AN2S &N ER T 1o BT BAEFT T i o TR [R] B T RS 805 25 1) 1
*F, * Aﬁfjfﬁnuﬁv

4.2. T & EzBlock Studio 21
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= EzBlock Studio

ezb-RaspberryPi(2A:05:12:00:00:CB)

2. pib A AR e, FERETZ], SR EHRY) . MR R Bl o DR e B

= EzBlock Studio

BRIFRFREF —RNER, REREEARERE.

BNH e

3. EAGER Wi-Fi ik PR .

%g: WREC ARATICE T Wi-Fi, IB4 SRR P AR B, HEA T8 &%
B,

22 Chapter 4. I3t EzBlock
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4. S TR

2=

EZR:

(E=E=pE

N

China

Wgkerfigighal

perlamser

PiMobile

);.l

SRS

mHaRG&k

4.3. REEE

23



SunFounder [HEEEE/NE

REZWR

6. URGHY™ i T BALHE, SRR IR T DA Rty S BB HEE ARCHE TUTHT . AISRANTTEE, U3
R R ] T

BRI REEHN, FSEEERHTRE,

7. B R PRE SRS —FE, (A TR T ARy . AR Ry, REE%E K
PP IATIONE . BETEIUE, ik Bk

24 Chapter 4. I3t EzBlock
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B

LE ) =f KFRE EEAE

4.4 THBHELE

B 5E 2 I ARl AT IR ARl A 52, BATE LA IR e B 5] Bl , /e PAE
FABATEETITMI I H o BRI PSR, Bt H i, i fa B AR 58 O BT H Y e
TR H

L ARSI, wiady Bl SEACRBI T . AR T B B I Ok LR ], SR i AT R R
Forh AR, WAREAEFEM B R, B AT B gt A g ﬁ

o e . B =)
HEE, FBIILSHrBTaE, ' l___' ItENE T EsREESIPICar-X,
|-I B, A%, A% 1‘=_IJ:ﬁ”‘x1]{'E - -
| EEEETA. 2
i PEEEFORESE
o O O
BT It =T =]

2. AR Z 5, RSB IG, il FRASTTHH, aREE BRIV ML A A BCR . T
mily BT PR LR A BT -

44. FTHYHEWE 25
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I§I|88Eﬁtlj

E:al-bo-igiﬁ
Igyraﬁﬁ
I@%@é
| T
Igg;«ﬁ

Hlaes

Wsdt i H
L ialy Wt ot H 5 -

= EzBlock Studio

FHRILE

2. HEIH AR

26 Chapter 4. I#% EzBlock
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FTEEINE

MBEWR: |z

Python

[

Y |

3. HHREAT H R, FEEIT.
) B &R

Hiit
Do El5

23
Effjﬂéfm

T w* @
= FIE fRIEX I

=72
ROEX
ae

=1
XE

&Er—ﬁ
e =
E\I
&

2| =

R/

THEET )

—

4. miali FEOSTTRHEL, SURER BIIRIONLE AR AROR . Wi AT R R s AT

4.4. TR HEWE
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BsaEe

Ig LIRS
TH&EST
Olae | »

EzBlock Jji H

ARATMIATER BEA LI REIT R, — ELE/E EzBlock Studio W &I S WAL P . A BARAAL S N 408
RERIBER, BTN P REAE 90 B A L RORE T o TERBIR AT e B S5 AR, AIDABRRGE N . AT BAEA
FRBIER B ARSI O T il i, 2 TR A ) BRAR AR

Hely

4.5 3

ik AR, sl sl SEAORBIIUE, ATVAECRTIT B s Bl o AR R R R B ) K £
B, R R @ AT BT e e A

PiCar-X 73~/

o & L EE R
P EXE, H#ihteiforhmansE, B I_ '/ iR RE s PiCar-X,
[l-'l E", "B, & fELETATEE - =
(<) — A
- ST s
[ ]
© - ©0° -
=T fRE i=fT fRiE

AT BB IR AZ s Eh . FERXANIH T, B S SRR AT A E: “Hiidt”. “J5
:‘LE”‘ “Z—‘E%”‘ “E%” %u “’f_‘é'j_:_lj:”o
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7R

I3 % [ R

IAHCRE A S AR T TP A 0 R EE Rk . 72 R R B, “50” @A 50%, B il .

I % HIEEGIE

KBRS A 7 AJE T R] D3 23 LU R 1) S A 2

EEELOABEA g

BRI R T . JEEE C-457 B “457. FERHERBIE, ©-307 FORTERR AR 30°.

4.5. Bz 29
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l

. 1000

Jﬂzijﬂ)?r?rﬁﬁﬁé\zrﬂj (R T, B2 R R RZR B, R EAT S Z HFAEFE 1 A0 (1000
=),

2SR
51|

it SRR, A R R & B B, Wk
By ol ?

Eh;
I Do B
| &

Bl E % MRS

B
IV E % HOEREE AT -m j

o =
dd % BREESER
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i =

n =

R RAEA

LRI EWN

-30

30
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4.6 MIZER

PRI H R B A R NI R A e . YRR AR TG AR AT N RIS, B e
A7 DHRERCHEBRIAT X HA Y Rlisel.

Remote Control

I 1 LOgN

o0ps
I @ |I~1.r!r|"I

TR RE R I IRE , 5 A 3 BT A T TR 4 il BT

A5 B UFFH 0 B VR ) TURAY PRl BIMsi D1, A ARy T 4 72 (X Y) AR, X
SV BRIy 100" 51 100", 1SRRI HAFIEG S5X (y *-1o0”
Y Al “O” o

32 Chapter 4. I#% EzBlock



SunFounder JHE £ §E/MNE

E= (N R EE E

AEREFEAS VORI NIEIG , BURBUR: & B 20 K- i s, B & SR OB B . g
BGrEAE 2 ) DU T AR T AR RS R ) Y Bl

BRE RHE

MWSMER | (@)
BAEN | @D
BSES/NMER | (D
BAEN | OEE

WS EL T AR A — T8 Bl BTS2 55— SR . SRS ECE ) 0 £ 100, FHBURHE ) 50, WE
BT YERIY 50% (28, B “507 . WRFEHBE N 0 3] 255, FF HBRIFHE N 50, WIE AT m 50% O,
HI “127.57,

il

ik ARATAEEAT T AR A S Bl 88 2 12 R KRG ERLY , SRS % AT e m e .

4.6. EREE 33
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e

BL ¢ $EA $KEY B % HREAH
R ST STE [ | CND S5 CED & '

ME/IMER |
BAEN
BRSTEIS/MER
BAER

Riizt7)a, PEABDEARPE R TR, wER] AGE I BEAT R A2 PiCar-X iF5 3] .

—

4.7 iR R
W B AL TR B, (AR LA 8
(24 W80k = 1 S6oF), JAEPAE LT IR
i
il {5 J9 | ABFSEEREEES
trig
echo  ([:ED

AR BB AR IR 12 RRF L RO D e 5 T i e ) P B

T B %

distance -

34 Chapter 4. I#% EzBlock
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AR AR IT TR B, SRR AR R eR AT O SRR R B R, R AR
R A ) A R R AR ) PR P AL, T AN e A R SR A B O [ P

A R A A A I L ey G A . SR

(_] abc

FTENTNBENT DAT EAS R, SOARSEH, 7 L.

v
==
N=lag

Ribiztrha, Ea g2 A PR E RS AR .
il

ik ARATAEEATITHA TR R B8 2 1 BT BOR G BT . BRSBTS e .

4.7. LR RARR 35
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= A REREAREE
LRI D2 -
echo | ([PERS

- 100

RtBiztr)a, VRREA BRI g e s A R R

4.8 MiX Ik BEARIR

Ayt — AR, T SC BB B . B EE A AT AT R S . R AR BLA — A T A e
B S AR e e SRS A D 8 A B (o DR e iy M B, SEBRR (0 FA S i A AR R [l <07

P

RS2 A8 R | KA

T AR BB BRI — AL R RO EL. TE_EHIRR B, “A0” 2GS I A vidie 2 M A2 s . R
PIEEL R IR EECH “AL” (ORI ) B0 “A2” (Bt ML) -

(&) B3R
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ARl @A T T . BRI S A R S R, BEXMERLT, BIE
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& Raspberry Pilmagerv1.7.3 — O >

Operating System X

Raspberry Pi 0S (32-bit)
A port of Debian Bullseye with the Raspberry Pi Desktop (Recommended)
Released: 2022-09-22

Online 0.9 GB download

Raspberry Pi OS (other) )
Other Raspberry Pi OS based images

Other general-purpose 0S
Other general-purpose operating systems

Media player 0S
Media player operating systems

&
&
=
®
P

Emulation and game 0S

BSL
VEREIEAE MY SD
& Raspberry Pilmagervi.7.3 - O x
Storage X
Generic STORAGE DEVICE USB Device- 7.9 GB
Mounted as G\
6L

PATIF RGO, Wl B G ERG S HBL) Bk Cul+Shift+X.
BUE, BEEFAA, JE ssh HBLE T A FIERD .

i 3555000 F hostname. username. #l password; BEf1%F PAJGEFE1)i1H Raspberry Pi & X 5
D
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& Raspberry Pilmagervl.73 - O >

Advanced options X

Image customization UPﬁD[‘IS for this session Dnly

to always use

|:| Set hostname: 25PC

Enable SSH

@ Use password authentication

O Allow public-key authentication only

LU=

Set username and password

Username: Pl

Password:

SRR MR BIVASE L wifi fi B i SAVE .

£51:: wifi country 1%£#% CN.,
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‘ Raspberry Pi Imager v1.7.3

Advanced options

Configure wireless LAN /

551ID:

[[] Hidden ssID

Password:

[] show password
Wireless LAN country: JP / -

[] setlocale settings

Ui 2
Hdr WRITE #:41.
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& Raspberry Pilmagervi73 - O >

Raspberry Pi

Operating System Storage

RASPBERRY PI 0S (32-BIT) GEMERIC STORAG...

48

SRR SD R M ETA AR SR, T REAR e U aX LU SCPF AR IE R A ZAREA T AR A B8 1 3
F, i YES.
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& Raspberry Pilmagerv1.73 - O >

Warning X

All existing data on 'Generic STORAGE DEVICE USB Device' will be
erased.
Are you sure you want to continue?

ERE
Sfr—BaiE, SMBTED, ESAEM.
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& Raspberry Pilmagerv1.7.3 - O >

Write Successful X

Raspberry Pi OS (Legacy) has been written to Generic STORAGE
DEVICE USB Device

You can now remove the SD card from the reader

CONTINUE

5.1.3 REEHMEIR
APEIRGE (EE)
L L ZREREIR OS 1) SD RAB AR EFIRIEHR microSD Rl .

2. FRMRAUENT I R, ALt B ST R LT X 3] ON
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Turn ON the Power

Plug in the Battery

Holder Cable
MREEFRE
WERARE bR, BAEWERIRRR SRS .
Prsdirk

s AEEASRIMARIR

B e R S

e 1 * Micro SD F

o 1% SR R RO D 2

e 1 * HDMI £k

o 1% G

o 1* b

o 1

L fE A BRI

2. Py B R BRI BEUR A HDMI Si 11, FF B PR AR R i AR B AL T 2T L.

%‘gfz URARBE B2 HRIR 4, AT BORFFRREEE R 3] HDMIO 3 11 (5230 R IR Al 11 A9 (02
).

3. [ UE R A A RRIROEE . JLEMS . WARFIR OS SR & 2R
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MRERAERE

R GEBA o, BT AR E B AR BEIR o

TR DA SSH 1y 43k T F- W &5 R 1) Bash shell, Bash /2 Linux [ 2RIAARME shell, shell 4% 5 & F P78 {8
Unix/Linux RS2 (3684) . BT IR EER ] DA T shell 5255

ﬁn%}iﬁﬁ%ﬁ@ﬁﬁﬁé\ﬁﬂﬂéiﬁ FRAEEIR , ARULAT DAGE IR D RE , 1 T S T AP B AR L
B QL

TS T A RGN -

Mac OS X P

X Mac i 7, il VNC B %1517 Raspberry Pi S1d M iy 4787 (# . @ 1d 7 Raspberry Pi fipJi i} VNC
J&i, AILAsE L Finder % ABLERYIK FE R TTHE

R, WA A2 HI% Mac 5 Raspberry Pi Z [HJAYE (. ERHEGHI RRES R4 A ETT, BrARDGE
ERAZRIH, WASH T, F2, WERAAH XA, JRATAZRAR VNC® Viewer X FER) VNC [
MRS -

F381, QSRGEET CARE I ) SRy (FRAL) . SRR AL B34 T Raspberry Pi ST DA E VNC, HRRFARH
D ARBA, WEKAR, G nT DAGE ] SSH ir4-3TJT Raspberry Pi ) Bash shell, 45 i fiy & i & VNC.

s Alsnr 2% (R&il) *5 ¢
« BAGETFE (RB) G2
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Alsk BRaE (HBH) G2

Lofrlinds (S0RAh) . RUASHIE AL B3] Raspberry Pi I IFHL. M B i Ry gl s i

» a Add / Bemove Software

Appearance Settings

Main Menu Editor
@ Mouse and Keyboard Settings

=== Print Settings
Raspberry Pi Configuration

' Recommended Software

; Screen Configuration

2. RHE/RPAURBERE. 7E Interfaces ¥£3-K [ VNC % & & Enabled, %5 i OK.
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R uration w x

System
Camera:
SSH:
VNC:
SPI
12C:
Serial Port:
Serial Console:
1-Wire:

Remote GPIO:

aspberry Pi Config

Interfaces

Enabled

Enabled

Enabled

Enabled
Enabled
Enabled

Enabled
Enabled

3. VNC [Epp i BAEFf A EJ7, VNC 5543 fE 30

O =

* Disabled
Disabled
Disabled

' Disabled

' Disabled

*' Disabled

* Disabled
» Disabled

Cancel

Performance | Localisation

OK

@ 3 T 0 us
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4. i iy VNC EARFTIT VNC lRF5 & 1, R85 i EARY Menu #2417 1264 Options.

MNC Server

| Editlon - Service Mode

Informadion Center...

SECUI‘"F Technical Support...
About..
Disconnect WMC Viewers
@ Identity check Chat.
File Transfer...

When prompted, | Connect fo Listening YNC Viewsr...
matching detals - = o o raae

Signature Licensing...
Ta-el-18-Ta-1td-  Check for updates..,

Catchphrase Stop WMC Server
Portal Avalon co Hide

5. AR BIDIT piAs, GR] DAYE U B e I

VNC Server - Options v A X

security Encryption: | Prefer off v
B, Users & Permissions ' :
& Connections Authentication:| YNC password |~]
@ Privac

y _ — VNC password
i Troubleshooting Users must enter a password specific to VNC Server.
Lt Updates
2 Frinting ¥ou can manage this password on the Users & Permissions
page.

&° Exper

‘ Apply ‘ ‘ Cancel H QK I

¥4 Encryption 1% &} Prefer off, ¥ Authentication % & 5 VNC password.

6. iy OK LIy, 2 BIRBiH A4 0T AR 15 Raspberry pi %5 THAH 7] 1) %5 T 50O ] 11 2%
> %)\E;ﬁﬁi‘ OKo
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Specify V..assword X

xxxxxx

FPasswoard:

Confirm password: | === |
6 Please specify a password.

Cancel ]

TEIAE T DAM Mac 4 7. AIDABIF BoR48 1.
MOX PG, 1€ Mac S
1. ¥7E, 7F Finder §Y3% 5iH11%4% Connect to Server, 1] DATE A7 8 #AH4TIT.

Go to Folder...
Connect to Server...

Documents

iCloud —

mac

plugins
Recents

Show All Windows
Hide

2. A vnc://< J P &>e< FH4L>.local (8 vnc://< P &>@<IP Hit>). WiAJE, &

**Connect**,
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F L
® e O Connect to Server h

vnc:/[pi@raspberrypi.local

Favorite Servers:

+ 0 2

A 4
3. REOREEAET, WA
r N

Screen Sharing requires a password to sign in to
“raspberrypi.local”.

Password: I I

Remember password

L 4
4. Raspberry pi (SRR, BEFRERS I Mac E#AEE
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r 3
L

® O ® raspberrypi @ a8 y .

Control Scaling ©

LK) @ 3 T 0 o045

RAIEHERE (HEHR) G2

o T PAR. ] SSH 6y4-¥1 7T Raspberry Pi ) Bash shell.,

 Bash J2 Linux [F5UEERIA shell,

« shell 7% B2 ] P i Unix/Linux 94 (F§4) .

o TRFR BT RER S R EET T AR I shell 588

» B T Raspberry pi it 7, %0 PAM Mac [f) Finder {Jji1 Raspberry Pi [ 51H
1. #y A ssh < P 4>6< EM.%>.1local j##:7F| Raspberry Pi.

ssh pi@raspberrypi.local
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[ ION ] 5 mac — -bash — 80x24

Last login: Tue Jan 3 16:25:87 on ttys@ee =]
_ —bash: $: command not found

The default interactive shell is now zsh.

To update your account to use zsh, please run “chsh —s /bin/zsh".

For more details, please visit https://support.apple.com/kb/HT208050.
MacdeMBP:~ mac$[ ssh pi@rasuberrvpi.locallﬂ

2

@B 7 =

2. NHEE R STEARSE BRI s, FrPAKIA yes.

The authenticity of host 'raspberrypi.local.

5 (2400:2410:2101:5800:635b:f0b6:2662:8cba)' can't be established.
ED25519 key fingerprint is SHA256:007x3ZSgRAo032wD1tE8eW0fFM/
—kmewIvRwkBys6XRwg.

This key is not known by any other names

Are you sure you want to continue connecting (yes/no/[fingerprint])?

3. % A Raspberry pi %15, @HAREEASER, FroAsdEE A2 .

pi@raspberrypi.local's password:
Linux raspberrypi 5.15.61-v8+ #1579 SMP PREEMPT Fri Aug 26 11:16:44 BST.
2022 aarché64

The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in /usr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.

Last login: Thu Sep 22 12:18:22 2022

pi@raspberrypi:~ $

4. BRI, R Raspberry Pi DAEASITDAM Mac g VNC %3, HIEEBEHIBIERS, Z170)
s

sudo apt update
sudo apt upgrade

YR Do you want to continue? [Y/n] B, #A Y.
ST RETR B B R A AR S . (X H T AR S . )
5. MIAPA N LAURH VNC JIRS525 -
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sudo raspi-config

6. PR RPA TN BisE . B FoFi ki PE 3 Interface Options, #X )54 Enter 4 .

7. SRJEESE VNC,

8. AL RO PR <Yes> -> <OK> -> <Finish> 58 {5 .
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9. BUAE VNC [R5 38EL A RIEh , LEFATH MO Mac FEBERIER.
O BEBL LB BF A PTG PTG A AR A S, WU Jete/vnc/config.d/

common.custom,

sudo nano /etc/vnc/config.d/common.custom

i A\ Authentication=VncAuthenter J§, f# Ctrl+X->Y ->Enter {£fFHEH .

a -— A " A . 0
® © ®  mac— pi@raspberrypi: ~ — ssh pi@raspberrypi.local — 80x24
GNU nano 3.2

/etc/vnc/config.d/common.custom

Modified
Authentication=VncAuthfl

g Get Help [8 Write Out @Y Where Is Cut Text @M Justify ¢ Cur Pos
\fX Exit Wil Read File R\ Replace Uncut Textil] To Spell M Go To Line J

10. pbAh, BEE—DEE AN Mac i VNC 5%, G50] LA 5 Raspberry pi %A [7] 9 2 T 2A [7] 69
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sudo vncpasswd —service

1. —HE5EM, HEHi/H3) Raspberry Pi [ .

sudo sudo reboot

12. ¥4E, #£ Finder 3£ P4 Connect to Server, ] DA 45 4 3T HF .
Go to Folder...

Connect to Server...

Documents

iCloud -,

mac

plugins

Recents

Show All Windows
Hide

13. Wy A vne://< AP 4&>0< M 4L>.1local (B vnc://< i &>@<IP Mit>). WiAJE, A

Connect,

r N
@ Connect to Server

‘vnc://pi@raspberrypi.local n

Favorite Servers:

RN

. J
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14, KEOREEMAERL, WA
r N

Screen Sharing requires a password to sign in to
“raspberrypi.local”.

Password:
Remember password
cancel | (EZIND
L y
15. Raspberry pi [ SR ARFHE R, BORFAEIZ A Mac HHEE.
® © ® raspberrypi @& 8 N g -
Control Scaling L i
$ @ @ 3P T ) 53

Wastebasket
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Windows R
EERMEIR
SRR IEAEfH Windows 10, /R0 DAFZRR DA 5 R E e AR

1. ¥ Windows S.IH 38 RIEH# A powershell, f7% 5+ Windows PowerShell, ZRJ5 M H K
R DVEIE R B R iEAT.

> Windows PowerShell
" App C3 Run as administrator

Apps [}T_ll Cpen file location

—3 Pin to Start
Microsoft PowerPoint 2010 =

-2 Pin to taskbar

=  Windows PowerShell (x86)
2. B, WiAping -4 < EW4>.local REMRKIMEERIRN IP Hubk,

ping -4 raspberrypi.local

E¥ Windows PowerShell — O >
Wind Shell

Copyright Microsoft Corporation. All rights reserved.
P53 C:\Uzerz'Dai=y> ping —4 raspberrypi. local

] 1|:||'!:E|_1 [1':1 43 ]:Ij.i"tEfEf l:l'.E dEI.'tEI.:
b 14

W EEPR, —ERBIRERTIMLE, (Rgtal ARSI ER IP #uhk.

o Il & i 3 /8 Ping request could not find host pi.local. Please
check the name and try again., TEHRIERHREH AN EVL ZIEHT .

o AR TCIERAT IP Huhk, R AM REIR_E A W 2% 5 WiFi FiCE

3. BeEF, FRAIDAE ssh < AP &>0< FM4&>.local ™ (FH " ssh < HP L>@<IP Hit>) &
SEEREIAEIR o

ssh pi@raspberrypi.local
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e MR HIPER The term 'ssh' is not recognized as the name of a

cmdlet...,
XEEERN RS IRARIE, AT ssh TH, (RETFEhZ8 A i Powershell 5%
OpenSSH ,

WEMMH =D TR, BlNPuTTY

4. MRE USRI, 2KERATIHE, WA ves.

The authenticity of host 'raspberrypi.local.

< (2400:2410:2101:5800:635b:f0b6:2662:8cba)' can't be established.
ED25519 key fingerprint is SHA256:007x3ZSgRAo032wD1tE8eWOfFM/
—kmewIVvRwkBys6XRwg.

This key is not known by any other names

Are you sure you want to continue connecting (yes/no/[fingerprint])?

5. M AR B ER Y. (A2 raspberry.)

ik UUREAEER, FRAASTEE D ERR, RIEFE. R AL SR,

6. BUE, WO LS TWER, HESET T80,

EX pi@raspberrypi: ~ — O *

Linux raspberrypi 5.15.61-v/1+ #1579 SMP Fri Aug 26 11:13:03 BST 2
022 armv? 1

The programs included with the Debian GNU/Linux system are free so
ftware;

the exact distribution terms for each program are described in the

individual files in Jusr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law. N
Last login: Wed Dec 21 05:53:20 2022 from 192.168.6.105

mERHE
ﬁn{%%x#@ﬁﬂ%ﬁé\ﬁ FOR VA REIRAS I A, AR ] DA A AR R T B, T S A FL AR )R LAY
A
X IR VNC® Viewer,
K1 VNC k%5
VNC IR ELZWHAERGF . BOAKI T, VNC 2E#AN. RFEEEREYSHE.
1. B APL R4

sudo raspi-config
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2. i A B ) Sk 4845 Interfacing Options, % )51 Enter 4 .
—————————{ Raspberry P1 Software Configuration Tool (raspi-config) k————————

1 System Options Configure system settings

2 Display Options Configure display settings

E Face ' Configure connections to peripher

4 Performance Options Configure performance settings

5 Localisation Options Configure language and regilonal settings
6 Advanced Options Configure adwvanced settings

8 Update Update this tool to the latest version

=

About raspi-config Information about this configuration tool

<Select> <Finish=

3. ARJE1EFE VNC,
—————————4 Raspberry Pi Software Configuration Tool (raspi-config) F——————————

Pl Camera Enable/disable connection to the Raspberry Pi Camera
P2 55H Enable/dizable remote command line access using 55H

Enable/disable graphical remote access using RealVNC
P4 5PI Enable/disable automatic loading of SPI kernel module
BS IZ2C Enable/disable automatic loading of IZ2C kernel module
P& Serial Port Enable/disable shell messages on the serial connection
BT 1-Wire Enable/disable one-wire interface

P23 Remote GPIO Enable/disable remote access to GPIO pins

<5elect> <Back>

4. A FHAR TS F L B R <Yes> -> <OK> -> <Finish> 52 il 1% .
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%k VNC

1. URFEEAEA NN R 81438 VNC Viewer,

2. BHESEIUA, FTIVE. A5, B LA B IP #ihik I % Enter §#,

] WNC Viewer - O x
fie View Hap ENter hostname or IP address
WCUQEEENI raspberrypi l Signin.. -
Ther: rent.
Sign in to yo - N cornputers.
Alternatively, enter the VMC Server IP address or hostname in the Search bar to
connect directly.

3. AR AVRIIMERIRY PSS, Al OK.
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raspberrypi - WMNC Viewer

Authentication
Authenticate to VNC Server
raspberrypiz: 5900 (TCP)

Enter VMC Server credentials
(Hint: NOT your RealVMC account details)

Username: pi |
Password: |""u| | Q
[] Remember password Forgot password?

Catchphrase: Bundle secret slang. Nickel cola sponsor,

Signature: b2-d0-d9-a2-d7-a3-b1-ad

Cancel

Stop

4. BUEVR AT AR B RFIRAY SR T

$ O =
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Linux /Unix AR

L B3] BORRE-> S T, R3] &6, RETHTITE.

@
< A =
= Desktop
% Documents
@ pownloads
E Movies
Ij Music
Pictures

"

AirPort Utility

» Utilities

I ol =~

ColorSync Utility

2} solomen
Devices
;‘, Yosemite
';', Windows
[Z] DATA
\,—} Remote Disc
Tags
® Red
Orange
Yellow

Green

@ Qlia

Script Editor

X

b

i
[

Grab

System Information

2~

Audio MIDI Setup

h)
Bluetooth File
Exchange

&

Console Digital Color Meter

e O LK

> / f&

Grapher Keychain Access
K.

Termin

X

Boot Camp
Assistant

2

Disk Utility

Migration Assistant

)

VoiceOver Utility

2. WA ping < EHA>. local RAZAARM Raspberry Pi AL —MZ5

ping raspberrypi.local

v
o0

{8 mac — pi@raspberrypi: ~ — -bash — 80x24

Last login: Wed Dec 21 16:20:41 on console

-bash: $: command not found

The default interactive shell is now zsh.

To update your account to use zsh, please run ‘chsh -s /bin/zsh'.
For more details, please visit https://support.apple.com/kb/HT2080580.
MacdeMBP:~ mac$ ping raspberrypi.local

PING raspberrypi.local (192
64 bytes from 192.168.6.116:
64 bytes from 192.168.6.116:
64 bytes from 192.168.6.116:
64 bytes from 192.168.6.116:
64 bytes from 192.168.6.116:
64 bytes from 192.168.6.116:

.168.6.116):
icmp_seq=90
icmp_seq=1
icmp_seq=2
icmp_seq=3
icmp_seq=4
icmp_seq=5

56 data bytes
ttl=64 time=0@
ttl=64 time=0
ttl=64 time=0
ttl=64 time=0
ttl=64 time=0
ttl=64 time=@

464 ms
.315 ms
431 ms
.328 ms
.456 ms
.355 ms

B, 24 Raspberry Pi B 455, IRATAEFIER IP #uhik.

o N M 2 i 2 /8 Ping request could not find host pi.local. Please
check the name and try again., 1%?§ﬁﬁﬁ%ﬁﬁﬁﬁ1ﬁ%‘u\/\%£$ﬂg%Eﬁﬁﬂ@o

* 3R TCYERRTS TP? 5 KA Raspberry Pi M £5E WiFi L' .
3. Wi A ssh < P 4>e< FAHLL>.local (8 ssh < JF P 4>Q<IP Hi>),

ssh pi@raspberrypi.local
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i WHR PR The term 'ssh' is not recognized as the name of a
cmdlet...,

EXEIRERBIRGKIH, EATR ssh TH, RFETF-3h:d i Powershell 2% OpenSSH
sl S = THANPUTTY .

4. FIEAE B R STEIRS YOI R, FrRAA ves.

The authenticity of host 'raspberrypi.local.

5 (2400:2410:2101:5800:635b:f0b6:2662:8cba)' can't be established.
ED25519 key fingerprint is SHA256:007x3ZSgAo032wD1tE8eWOfFM/
—kmewIVvRwkBys6XRwg.

This key is not known by any other names

Are you sure you want to continue connecting (yes/no/[fingerprint])?

5. W ARZ BT ER . (FIE raspberry.)

ik MR AEHEN, FRAARTEEIPER, XRIEE. IRTEMI 25 AL %
.

6. ATHAED L34 I Raspberry Pi, #JPATEAT 27,

.
[ NON ) {8 mac — pi@raspberrypi: ~ — -bash — 80x24

pi@raspberrypi.local's password: 1=
Linux raspberrypi 5.15.61-v71+ #1579 SMP Fri Aug 26 11:13:03 BST 2022 armv7l

The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in /usr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.

Last login: Tue Dec 20 10:35:25 2822

pi@raspberrypi:~ $

5.1.4 ZERAARR (EX)

HiRIRE

HERE B RN BOH R R 5

sudo apt update
sudo apt upgrade

ik WIRAIRZGHEN 2 Lite IARIIRIER G, W7012¢%% Python3 A AL .

sudo apt install git python3-pip python3-setuptools python3-smbus

4 robot-hat.,

cd ~/

git clone -b v2.0 https://github.com/sunfounder/robot-hat.git

(RN
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(% L0

cd robot-hat
sudo python3 setup.py install

TR THI LR vilib B

cd ~/

git clone -b picamera2 https://github.com/sunfounder/vilib.git
cd vilib

sudo python3 install.py

PRI picar—x Bk,

cd ~/

git clone -b v2.0 https://github.com/sunfounder/picar-x.git
cd picar-x

sudo python3 setup.py install

X B U], LA
i, VRTESEITIIA 12samp . shooRZHE i2s KGR AT, 50 picar-x KA -

cd ~/picar—-x
sudo bash i2samp.sh

r E& pi@raspberrypi: ~/pisloth =NNc X

Ay AR ST .
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pi@raspberrypi: ~/pisloth =No=N X

WAy PRI GAE G G187 /dev/zero,

b

- 44

A y 4% 45 3 Picar-X,
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ik WORERGHRA RS, IRTHERR 22 K517 i2samp.sh 48

5.1.5 A 12C £0O (EE)

FEX L, FATHTZ Raspberry Pi 1 12C 11, HECAT L N EANTREN, FreARATEEHF 2R ENT.
LA LN R fir

sudo raspi-config

2. LR 1A N &7k 4% ¢ Interfacing Options, X 53 **Enter™* £,

3. HHEER 12C,

4. ff B F TR R <Yes> -> <OK> DASEN 12C 5L E .
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5. MRt <Finish> J5, S — RS URRT BHEE AEBCE AL, B4 **<Yes>**,
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5.1.6 ERYLIAE (EE)
Al ARAILE £ BEE TRl A2-90~90 JiE, H ) Bp BRI AR, FTRER 0°, HhER 45°; WHERKATE A
R AEAEE, EREVSANSITREESEURALFRE, S M, BT8R RIS .
%%g%ﬁﬁm%ﬁﬁﬁﬁ?ﬁ%ﬁH&MﬁaEi&kﬁ% 0°, ARIGFZRTAN], XAAMRLE A AR, Joitm
WEAS 7 )%
L R PAA IR PLE IR R R 00, B e IRDLUE R AR IR, A RRIE R 2R RIM AR . X
A IRBUVE 2R T LRI R A B A IR LI AE e «

2. AE, TE example/ 3 Hi5fT servo_zeroing.py.

cd ~/picar—-x/example
sudo python3 servo_zeroing.py

3. TR, KFFAMRHLE LA PLL S0, AN PR, (AR 2 F IRYUE el 21— AMO0E X2 0° 1
g, e — RO, WREARTE HECFATHD).
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4. B, KT RIRNVE, BRAERSKARER:, AR, AR IR B R RIkeE g%

i
o TE FfA IR IR 22 [ s X AR BT, AN B R IXAMA RS, W DATE R E ISR
o REAE FRURS FHESIFERAL, AN e iR ahidm A M AR, BRI =S A .
o TEAUBERAMARLZ 1T, KR 25 A PLL IFT IR, R A Rl 0°,

PCAl e, st I .

5.2 ¥4 PiCar-X

M T PiCar-X Z235 i fE Hrn] 5 BE A w25 S Ae ML AS B BR 1, R LEfetILAA B mT e S Mgttt PR e8] DAKGE
HAEF A E

R, AR GIA KA R R SE LI AT ERME, Bn] DAk X —F

BT HEREF calibration.py

cd /home/pi/picar—-x/examples/calibration
sudo python3 calibration.py

BT LR G, BAE B &b R AR S .

5.2. ¥ PiCar-X 111




SunFounder [HEEEE/NE

@ pi@raspberrypi: ~/picar-x/example/calibration — O >

R G AP b e o7 m p SepLR S RE IR w TAE, AR,

R | AT DAERR AT AEAL, SRS WIS ST AR IS E R e iy 1), AR R R RS AT RE IR W Ry, 1
AEEA
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(4 Y SR FUT % ) B

=

motor di
motors run/stop
servos test
PACE: confirm calibration
c/Crtl+C: guit

=R o I

= A

41}
[

direction servo|] [ left motor
offset: [-20, O, O], [1, 1]

FERCF R 2 W AR S A0 I AEAL, RS WIS ST DAB B MR HE B Bk A iy ), kIR
BT AN ZE A R -

=] [, . . i R PR 1
EX pi@raspberrypi: ~/picar-x/example/calibration

[ Y R L I % I

=

W u

confirm calibration
quit

=1

FERCFHE 3 AT AR EE S B O I AEAL, RS WIS BT DAB B M A HE R Bk BN RO ), AR
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7R R A

= o . . il R I L T
B pi@raspberrypi: ~/picar-sfexample/calibration

{ Calibration He

direction servo
servo 1
servo 2

[ 4 5 JEY S L T % T

=

motor direction
motors run/stop
servos test
confirm calibration
guit

=R o I |

= A

HI T2 T RE R R S S LAY e i, S ECHANREIE HRIEE, 7T DARZ E N B R BEIEH R . )5
FeRIBER T ST W] AR5 4 7S » B IS fe 2 ik, SRS R Q BESR AR 5 1) o

i . © . AT .
EF pi@raspberrypi: ~/picar-x/example/calibration

(4] Y ¥ % I

=

motor di
run/stop

=l N R el ]

rm calibration

guit

= L

direction servo ] |[ right motor

offsetc: [0, 20,
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YRS Z S P SRR RIES L, SRR RA v A, RJETE esc IBHAR S8 MURHE .

@ pi@raspberrypi: ~/picar-x/example/calibration - O 4

(4 I SR FL I % B S

]

I

L

=

5.3 itmasEzEhEER

XEE—ANTH , AT Wi Az 5.
iUy

cd /home/pi/picar—-x/example
sudo python3 move.py

SEATIELG , WITEAMAE, S TR, R Rk,
fem

from picarx import Picarx
import time

if == "_ _main___
try:

px = Picarx()

px.forward (30)

time.sleep(0.5)

for angle in range (0, 35):
px.set_dir_servo_angle (angle)
time.sleep(0.01)

for angle in range (35,-35,-1):
px.set_dir_servo_angle (angle)

[y
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(% L0

for

px.f

time

for

for

for

for

for

for

finally:
px.f

time.sleep(0.01)

angle in range (-35,0):
px.set_dir_servo_angle (angle)
time.sleep(0.01)

orward (0)

.sleep (1)

angle in range (0,35):
px.set_camera_servol_angle (angle)
time.sleep(0.01)

angle in range(35,-35,-1):
px.set_camera_servol_angle (angle)
time.sleep(0.01)

angle in range(-35,0):
px.set_camera_servol_angle (angle)
time.sleep(0.01)

angle in range(0,35):
px.set_camera_servo2_angle (angle)
time.sleep(0.01)

angle in range(35,-35,-1):
px.set_camera_servo2_angle (angle)
time.sleep(0.01)

angle in range (-35,0):
px.set_camera_servo2_angle (angle)
time.sleep(0.01)

orward (0)

S /S Y (B
ISR EEA I RETE picarx fiberp, WIRANDREESIFEVIRIZ-48, FERe sl S TR k.
WA, AT SRS EATN RN . X LEL A0 eI A W S se iz sh i s i o

from picarx
import time

import Picarx

RIGRERAFA for TRPRAILAR BRELMEMA E I R 2l . 20385 RS ShARBILIY-F- R/ o

px.forward (s
px.set_dir_s

peed)
ervo_angle (angle)

px.set_camera_servol_angle (angle)
px.set_camera_servo2_angle (angle)

e forward () : A MATEPAL & HIE.

e set_dir_servo_angle () : BEE[AAEHLEE AR E N A
* set_camera_servol_angle () : ¥ FERMAREHEIIEENHIE.
s set_camera_servo2_angle () : YHifMa iR M€ MAE.

116
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—T

Pan Servio

5.4 &fE

AT WA AL RTIERY R G B 7 AR, ARG, B SRR Iy 1A .
By

cd /home/pi/picar—-x/example
sudo python3 avoiding_obstacles.py

BRIBE, WesmmEE.

LRSI B F o BRI B BN T 25em, N ) 2R

A ER JE O W) JO R A B B R B T 25em, W4k sk EiE
R6%

from picarx import Picarx

def main () :
try:
px = Picarx()
# px = Picarx(ultrasonic_pins=['D2','D3']) # tring, echo

(CaNi))
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px.forward (30)
while True:
distance = px.ultrasonic.read()
print ("distance: ",distance)
if distance > 0 and distance < 300:
if distance < 25:
px.set_dir_servo_angle (-35)
else:
px.set_dir_servo_angle (0)
finally:
px.forward (0)

if name_ == "_ _main_ ":

main ()

BAE 26 7
picars HLHFHIE AT ultrasonic Hide, FATT DA ICERE L0 B R BB 2

from picarx import Picarx

[A A picarx Bt 5 AT ultrasonic Bidk, FRATAPAE M px.ultrasonic.read () FRIRHUHE.

px = Picarx/()
px.forward (30)
while True:
distance = px.ultrasonic.read()

TN T AR e B IR PR AR S OB B R, A SREE BT T 25 DK (10 385F ), B RHERE A AR 0° (&
2) WEN 350 (k).

while True:
distance = px.ultrasonic.read()
print ("distance: ",distance)
if distance > 0 and distance < 300:
if distance < 25:
px.set_dir_servo_angle (-35)
else:
px.set_dir_servo_angle (0)

5.5 4 ERIRER

AT B K BERH A e T R I Hi RS Bl (IR G L AR T BB, SR AR, ekt
S -

ARy

cd /home/pi/picar-x/example
sudo python3 minecart_plus.py

BTG, ST E LR
(M
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from picarx import Picarx
if name_ =='__main__ ':
try:
px = Picarx()
px_power = 10
while True:
gm_val_list = px.get_grayscale_data()
print ("gm_val_ list:",gm_val_list)
gm_status = px.get_line_status(gm_val_list)

print ("gm_status:",gm_status)
if gm_status == 'forward':
print (1)

px.forward (px_power)

elif gm_status == 'left':
px.set_dir_servo_angle (12)
px.forward (px_power)

elif gm_status == 'right':
px.set_dir_servo_angle (-12)
px.forward (px_power)

else:
px.set_dir_servo_angle (0)
px.stop ()

finally:
px.stop ()

EAE 2B
picarx LRI G T K s bR grayscale_module , FATTRT A FH L A — £ ORI AL
RGN 2 £ A B AN T B -

* get_grayscale_data () : ZEEE N ARSI R, WARIZE. GRS, RIGH(EM
Ko

* get_line status (): %R HCRFAR I =ASHO0 2545 0 2 09 (8 A2 i — > s 1. A U R 28 284 i1 2y £ -
forward . left . right I stop .

IXSEFVER A S5 A AT AR BRAA T IE T — N EEAE A I B R 2 e B E . 4 = MR R
Tgi@jt?lﬂfﬁHT%ﬁﬂ“ RS B2 6, AR IR ) M2k V‘{JHJ@Jéﬂ%%ﬁget_line_status()
[i]—4~ stop Z

o WA (HA2f—A) FEMGIE| L, WERE] right .
o QAR RIERENAR IR AL, WER[E] forward ;
o GARZEREMRIN B AL, R[] 1eft
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5.6 XFRIET

TE A S (TTS) TIREZ A, WCMIG IS, (BT A A
T picar-x IR HIZAT i2samp. sh, BERIASRR LR 128 TORAR TR —
YNV ]

cd /home/pi/picar—-x
sudo bash i2samp.sh

%ﬁ%’l‘%‘;‘j‘;ﬁ%ﬂiﬁfﬁﬁ\%ﬁ?o MY MR EA SR . SRR ARG IATE NS, T EH A ST LA e X
LB AR

HEHASE, FHRGEAT 12samp . sh ARG . QR3PS a8 iR 3, BCEL S8 A
iUy

cd /home/pi/picar—-x/example
sudo python3 tts_example.py

ARG, WSERH R, 07, TR, BRI
R

from robot_hat import TTS

if == "_ _main___

[y
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(% L0

words = ["Hello", "Hi", "Good bye", "Nice to meet you"]
tts_robot = TTS()
for i in words:

print (i)

tts_robot.say (1)

XA 2ia i ?
eSpeak Z 4 T2 TTS BYTIRE.
5 A robot_hat HfK) TTS b, Horb s 1 n] DURE S35 3 mi 35 1) BR 8K

from robot_hat import TTS

BN E words , SRJEAIE TTSO KASEFIMEXTS tts_robot , #x)FH tts_robot.say ()
PRECREA 25 Y SO B S L R

words = ["Hello", "Hi", "Good bye", "Nice to meet you"]
tts_robot = TTS()
for i in words:

print (i)

tts_robot.say (i)

5.7 TRHLHAR

AN AN E I AT SR B 4 !
FPATH T RAIVIASLES, R S8 ORI . 1L SSH AR EREA 2 R BB E
By

e
o BXANIH FE B IR REYR A S5 1R A A A USR5 %) 1 1
o PRA]DAKS LS E] PiCar-X |, SESHH Mz 2@, B VNC 5 XRDP {j1'E,
o — HIEAMEIRA ST, FTFF Terminal I AR @4 Ri217E, 505 H1% A Python 44T iz

s

TE.

cd /home/pi/picar—-x/example
sudo python3 computer_vision.py

RZATIE, VRRFE R 1 BB B R S AS RA T R A T
iy

import cv2

from picamera.array import PiRGBArray
from picamera import PiCamera

import time

with PiCamera () as camera:

R
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(B L3
camera.resolution = (640, 480)
camera.framerate = 24
rawCapture = PiRGBArray (camera, size=camera.resolution)

time.sleep(2)

for frame in camera.capture_continuous (rawCapture, format="bgr",use_video_
—port=True) : # use_video_port=True

img = frame.array
cv2.imshow ("video", img) # OpenCV image show
rawCapture.truncate (0) # Release cache

k = cv2.waitKey (1) & OxFF
if k == 27:
break

print ('quit ...")
cv2.destroyAllWindows ()
camera.close ()

XA E LB ?
A2 M Picamera FRIGHT . X MU N ERIRAIDIEAL T—4>4f Python 217,
¢ PiCamera Docs

R BRI EN SCIE TR BRSO 48 E TR AT capture () Tk .

from time import sleep
from picamera import PiCamera

with PiCamera () as camera:
camera.resolution = (640, 480)
camera.start_preview ()
# Camera warm—-up time
sleep(2)
camera.capture ('foo.jpg')

%3 H {# ] capturing timelapse sequences K%, XA VEME OpenCV GBS FRBGELLMI.

SRR AR, MV ARG, ERIREE AL, RSP E SR T HE—RIZ K. sleep (x) BREUE
iR B PR AE R

from time import sleep
from picamera import PiCamera

with PiCamera () as camera:
camera.resolution = (640, 480)
camera.start_preview ()
sleep(2)

for filename in camera.capture_continuous ('img .Jpg') :

print ('Captured ' % filename)
sleep(10) # capture images with a 10s delay between each shot

T H K OpenCV X4, IG5 443K 5] Python f N FEHEZE: BytesIO. BytesIO R4l numpy 4§
H, FEJFRHEH OpenCV BEHUIZEA -

e What is Numpy?
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io

time
picamera
cv2

numpy as np

import
import
import
import
import

# Create the in-memory stream

stream = io.BytesIO()

with picamera.PiCamera () as camera:
camera.start_preview ()
time.sleep(2)
camera.capture (stream,

# Construct a numpy array from the stream

data = np.fromstring(stream.getvalue(), dtype=np.uint8)

format="Jjpeg"')

# "Decode" the image from the array,

image = cv2.imdecode (data, 1)

preserving colour

# OpenCV returns an array with data in BGR order.

If you want RGB instead

# use the following...
image = imagel:, :, :—1]

N T Y JPEG S RIS A%, 5 (A picamera.array BB e . DX AT AT RESRE o B AL B R R

H1 T OpenCV [Ef H Jg % BGR Wi HESIH) numpy (41, PiRGBArray 2K, JHfAHMIM bgr AUk,
7 RGB i1 BGR B K/, BCEA R, B @A .

e PiRGBArray

import time

import picamera
import picamera.array
import cv2

with picamera.PiCamera () as camera:
camera.start_preview ()
time.sleep(2)
with picamera.array.PiRGBArray (camera) as stream:
camera.capture (stream, format='bgr')
# At this point the image is available as stream.array

image = stream.array

SEEAHITIE N P AT, X283 4E RGB 2 i OpenCV 7R

import cv2
from picamera.array import PiRGBArray
from picamera import PiCamera

#init camera

with PiCamera ()
camera.resolution = (640,480)
camera.framerate = 24
rawCapture = PiRGBArray (camera,

as camera:

size=camera.resolution)
for frame in camera.capture_continuous (rawCapture, format="bgr",use_video_
—port=True): # use_video_port=True
img = frame.array
cv2.imshow ("video", img)
rawCapture.truncate (0)

# OpenCV image show
# Release cache

(AN
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(€A

# click ESC key to exit.
k = cv2.waitKey(l) & OxFF
if k == 27:
camera.close ()
break

A VFL HAD 37T DA OpenCV 2T o« 33X 287 (51 v (i FH A AR L8 80 38 A2 7T SR i DU A PiCar-X {145,
BRR AR &4 m) A AR 6]

HZ PR 77305 % © OpenCV-Python 7% .

5.8 BREREMN

I RHAE 2 B UL T AR s AR I B
e [PDF] HiteF

Friks B TATENUBRM BET IS (B G AR) m2ER:, JTEIRYBIE AT RES Python B (LAY (0 R IS A
Ao X P HONKIER TR

«

iy

i
o AT 5B I BB IR (1) S5 VA A A AF D LR B 5 1 1 1
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o ARATDARE B R ) PiCar-X b, M#ESHH A2 2@, A VNC 2 XRDP i E,

o —HIE ARBRIRIGSAE, 7T Terminal H4 A AT SRz TE, 80E E I Python fiEaiiTIT 15
fre.

cd /home/pi/picar—-x/example
sudo python3 color_detect.py

BADIZATI, AR PiCar-X L H| — ML AWK, ERFHME TR, GUEAT LA ' red" FHAUM HHIE S
73— R PAEA TR o

iy

import cv2

from picamera.array import PiRGBArray
from picamera import PiCamera

import numpy as np

import time

color_dict = {'red':[0,4], 'orange':[5,18], " 'yellow':[22,37], "'green':[42,85], 'blue':[92,
—110], 'purple':[115,165], 'red_2"':[165,180]} #Here is the range of H in the HSV.
—color space represented by the color

kernel_5 = np.ones((5,5),np.uint8) #Define a 5x5 convolution kernel with element.
—values of all 1.

def color_detect (img,color_name) :

# The blue range will be different under different lighting conditions and can be.
—adjusted flexibly. H: chroma, S: saturation v: lightness

resize_img = cv2.resize(img, (160,120), interpolation=cv2.INTER_LINEAR) # In.
—order to reduce the amount of calculation, the size of the picture is reduced to.
— (160,120)

hsv = cv2.cvtColor (resize_img, cv2.COLOR_BGR2HSV) # Convert from BGR.
—to HSV

color_type = color_name

mask = cv2.inRange (hsv,np.array([min(color_dict[color_typel]), 60, 60]), np.
—array ([max(color_dict[color_type]), 255, 255]) ) # inRange () : Make the.
—ones between lower/upper white, and the rest black

if color_type == 'red':

mask_2 = cv2.inRange (hsv, (color_dict['red 2']1[0],0,0), (color_dict['red 2

—'][11,255,255))
mask = cv2.bitwise_or (mask, mask_2)

morphologyEx_img = cv2.morphologyEx (mask, cv2.MORPH_OPEN, kernel_ 5,iterations=1) .
o # Perform an open operation on the image

# Find the contour in morphologyEx_img, and the contours are arranged according.
—~to the area from small to large.
_tuple = cv2.findContours (morphologyEx_img, cv2.RETR_EXTERNAL, cv2.CHAIN_APPROX_
—~SIMPLE)
# compatible with opencv3.x and opencéd.x
if len(_tuple) ==
_, contours, hierarchy = _tuple
else:
contours, hierarchy = _tuple
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color_area_num = len (contours) # Count the number of contours

if color_area_num > O:
for i in contours: # Traverse all contours
X,y,w,h = cv2.boundingRect (i) # Decompose the contour into the.
—coordinates of the upper left corner and the width and height of the recognition.
—object

# Draw a rectangle on the image (picture, upper left corner coordinate,.
—~lower right corner coordinate, color, line width)

if w >= 8 and h >= 8: # Because the picture is reduced to a quarter of.
—the original size, 1if you want to draw a rectangle on the original picture to.
—circle the target, you have to multiply x, y, w, h by 4.

X = x * 4
y =y * 4
w=w * 4
h=nh*4
cv2.rectangle (img, (x,vy), (x+w,y+h), (0,255,0),2) # Draw a rectangular.

— frame
cv2.putText (img, color_type, (x,y), cv2.FONT_HERSHEY_ SIMPLEX, 1, (0,0,
—255),2)# Add character description

return img,mask,morphologyEx_img

with PiCamera () as camera:
print ("start color detect")
camera.resolution = (640,480)
camera.framerate = 24
rawCapture = PiRGBArray (camera, size=camera.resolution)
time.sleep(2)

for frame in camera.capture_continuous (rawCapture, format="bgr",use_video_
—port=True) : # use_video_port=True

img = frame.array

img,img_2,img_3 = color_detect (img, 'red") # Color detection function
cv2.imshow ("video", img) # OpenCV image show

cv2.imshow ("mask", img_2) # OpenCV image show

cv2.imshow ("morphologyEx_img", img_3) # OpenCV image show
rawCapture.truncate (0) # Release cache

k = cv2.waitKey (l) & OxFF
# 27 1is the ESC key, which means that if you press the ESC key to exit
if k == 27:

break

print ('quit ..."'")
cv2.destroyAllWindows ()
camera.close ()

83 /S Y (B
T ERE HSV A1 (7 0] i H PR R s SOR 7L, (58 e T 2 A Bk -

color_dict = {'red':[0,4], 'orange':[5,18], 'yellow':[22,37], 'green':[42,85], 'blue':[92,
—110], '"purple':[115,165], 'red_2":[165,180]}

RIG, SRR 55 1 BRI R TIESA8AE, adg.
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kernel_5 = np.ones((5,5),np.uint8)

BTk, color_detect () MRECR/-IUAAbHLIA
- PRICH BRB A BB R R R (Bd) .
- PATR PSS .

3. fEAE R h IR .

- TEEIME ER IR BT 4 i — N HESE

def color_detect (img,color_name) :

o =

N

# The blue range will be different under different lighting conditions and can be.
—adjusted flexibly. H: chroma, S: saturation v: lightness

resize_img = cv2.resize(img, (160,120), interpolation=cv2.INTER_LINEAR) # In.
—order to reduce the amount of calculation, the size of the picture is reduced to.
- (160,120)

hsv = cv2.cvtColor (resize_img, cv2.COLOR_BGR2HSV) # Convert from BGR.
—to HSV

color_type = color_name

mask = cv2.inRange (hsv,np.array([min(color_dict[color_type]), 60, 60]), np.
—array ([max (color_dict[color_type]), 255, 255]) ) # inRange () : Make the.
—ones between lower/upper white, and the rest black

if color_type == 'red':

mask_2 = cv2.inRange (hsv, (color_dict['red 2"']110],0,0), (color_dict['red_ 2

—~'][1]1,255,255))
mask = cv2.bitwise_or (mask, mask_2)

morphologyEx_img = cv2.morphologyEx (mask, cv2.MORPH_OPEN, kernel_ 5,iterations=1) .
— # Perform an open operation on the image

# Find the contour in morphologyEx_img, and the contours are arranged according.
—~to the area from small to large.
_tuple = cv2.findContours (morphologyEx_img, cv2.RETR_EXTERNAL, cv2.CHAIN_APPROX_
—~SIMPLE)
# compatible with opencv3.x and opencid.x
if len(_tuple) ==
_, contours, hierarchy = _tuple
else:
contours, hierarchy = _tuple

color_area_num = len (contours) # Count the number of contours

if color_area_num > O:
for i in contours: # Traverse all contours
X,y,w,h = cv2.boundingRect (1) # Decompose the contour into the.
—coordinates of the upper left corner and the width and height of the recognition.
—object

# Draw a rectangle on the image (picture, upper left corner coordinate,.
—~lower right corner coordinate, color, line width)
if w >= 8 and h >= 8: # Because the picture is reduced to a quarter of.
—the original size, if you want to draw a rectangle on the original picture to.
—circle the target, you have to multiply x, y, w, h by 4.
X = x * 4
y =y * 4

(AN

1
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w=w * 4
h=nhnh* 4
cv2.rectangle (img, (x,y), (x+w,y+h), (0,255,0),2) # Draw a rectangular.

— frame
cv2.putText (img, color_type, (X,y), cv2.FONT_HERSHEY_ SIMPLEX, 1, (0,0,
—255),2)# Add character description

return img,mask,morphologyEx_img

img, mask ,morphologyEx_img S/RTE=ANE OH, Al AW —H L BE5 R,

pi@raspherrypi: ~/picar-x/example v oA X

File Edit Tabs Help video V X
mask v X

f¥=172N v=R) ~ | 1}

morphologyEx_img

(x=17 v=20\ ~ | 0}

f¥=47R v=10RI ~ R 110 117 R-111

5.9 ARSte

XATHWRET AL BH , Hn T ARSI A
iRy

i
o XN T AR AR ) S TR A US4 174 1 T
o YRA]DAKE B AR RS PiCar-X |, siESH MLz 2@, H VNC 5 XRDP {1 E.
o —HiF AMERIRI ST, FTHF Terminal - APA T a2 HKiz1TE, 805 EH#H Python 4giB #3142

P

e,
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cd /home/pi/picar—-x/example
sudo python3 human_face_detect.py

RztT)E, ISR AR i e o
(e

import cv2

from picamera.array import PiRGBArray
from picamera import PiCamera

import time

def human_face_detect (img) :

resize_img = cv2.resize(img, (320,240), interpolation=cv2.INTER_LINEAR) #

—In order to reduce the amount of calculation, resize the image to 320 x 240 size
gray = cv2.cvtColor (resize_img, cv2.COLOR_BGR2GRAY) # Convert to grayscale
faces = face_cascade.detectMultiScale(gray, 1.3, 2) # Detect faces on.

—grayscale images
face_num = len (faces) # Number of detected faces
if face_num > 0:
for (x,y,w,h) in faces:

X = x*2 # Because the image is reduced to one-half of the original size,
— the x, y, w, and h must be multiplied by 2.

y = y*2

w o= w*2

h = h*2

cv2.rectangle (img, (x,v), (x+w,y+h), (255,0,0),2) # Draw a rectangle on the.

—face

return img

with PiCamera () as camera:
print ("start human face detect")
camera.resolution = (640,480)
camera.framerate = 24
rawCapture = PiRGBArray (camera, size=camera.resolution)
time.sleep(2)

for frame in camera.capture_continuous (rawCapture, format="bgr",use_video_
—port=True) : # use_video_port=True

img = frame.array

img = human_face_detect (img)

cv2.imshow ("video", img) #0penCV image show
rawCapture.truncate (0) # Release cache

k = cv2.waitKey(l) & OxFF
# 27 is the ESC key, which means that if you press the ESC key to exit
if k == 27:

break

print ("quit ...")
cv2.destroyAllWindows ()
camera.close()

BB 2iaf
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IE 5 10 H M A % 4R (picar-x/example/) W, JE — 4 X {4 haarcascade_frontalhuman
face_default.xml. Z3ICHETE OpenCV Al 2R A A AR T SCA

Z 4 H OpenCV ff) Cascade Classifier 7/ .

face_cascade = cv2.CascadeClassifier ('haarcascade frontalface default.xml")

il JH 56T Haar F#AE Y 91K 70 28 45 196 R AG I 22 Paul Viola H1 Michael Jones 74t {7112 3¢ (Rapid Object
Detection using a Boosted Cascade of Simple Features) T 2001 42 H i) — R 25000 X 46 1 5 v
R — PR T E T, WREIE R E G ISR S, S8 R TR I At 15 i 52

BRI, FREHERENIEESE (NREG) Mg Ga ARMIEE) RIZr K.
MIREL, SR )5 BAR ORI L. Jytt, (] 7R B S Haar S6AE, RMUTERWE . B2 EE M
BEONIE B E B HIRE A A T B R SRR BAME.

(a) Edge Features

(b) Line Features

(c) Four-rectangle features

o PRI
o JiRIr AR

human_human face_detect () HREVS = AT E Fr:
L RF RS KL -
2. TEIRFEREMG EARI RS, 1520 G ) A5 TE .
3. FEEMG EoR R BIR A R il — M RESE .

def human_face_detect (img) :

resize_img = cv2.resize(img, (320,240), interpolation=cv2.INTER_LINEAR) #

—In order to reduce the amount of calculation, resize the image to 320 x 240 size
gray = cv2.cvtColor (resize_img, cv2.COLOR_BGR2GRAY) # Convert to grayscale
faces = face_cascade.detectMultiScale (gray, 1.3, 2) # Detect faces on.

—grayscale images
face_num = len (faces) # Number of detected faces

ZET )
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(Fz E70)
if face_num > 0:
for (x,y,w,h) in faces:
X = X*2 # Because the image is reduced to one-half of the original size,
— the x, y, w, and h must be multiplied by 2.
y = y*2
w o= Ww*2
h = h*2
cv2.rectangle (img, (x,V), (x+w,y+h), (255,0,0),2) # Draw a rectangle on the.

—face

return img

e detectMultiScale - OpenCV

5.10 #8%

ARG R A T A5 — AFROLAR | {1 F B WSAD Sfhif sl i, i O Fil P E#e iy,
Sy R AV ]

e
o XA FF B IR REIR () 5 T SH A R A AU R 5% ) 1 T
o VRATDARE B4 #23) PiCar-X |, siESHHFEL 2 29, H VNC 5 XRDP {/j[AE.
o —HiF AMERIRII ST, FTHF Terminal - APA T a2 K211, 805 H#A Python g4 #4142

Vo

TE.

cd /home/pi/picar—-x/example
sudo python3 video_car.py

Rzf7)G, BRAEF] PiCar-X IETEFATREI I, FHdid 4% DA R
O: ik
« Pr Bk

ik
1R

e ESC/Ctl+C: BH
e
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# #!/usr/bin/env python3
print ('Please run under desktop environment (eg: vnc) to display the image window')

from utils import reset_mcu

reset_mcu()

from picarx import Picarx

from vilib import Vilib

from time import sleep, time, strftime, localtime
import readchar

manual = "'’

Press key to call the function(non-case sensitive):
O: speed up

P: speed down

W: forward

S: backward

A: turn left

D: turn right

F: stop

T: take photo

ESC / Ctrl+C: quit

px = Picarx()

def take_photo():

_time = strftime('%$Y-%m-2%d-%H-%M-%S',localtime (time()))
name = 'photo_%s'%_time
path = "/home/pi/Pictures/picar—-x/"

Vilib.take_photo (name, path)
print ('\nphoto save as ¢s¢s.Jpg'% (path,name))

def move (operate:str, speed):

if operate == 'stop':
px.stop ()
else:
if operate == 'forward':
px.set_dir_servo_angle (0)
px.forward (speed)
elif operate == 'backward':
px.set_dir_servo_angle (0)
px.backward (speed)
elif operate == 'turn left':
px.set_dir_servo_angle (-30)
px.forward (speed)
elif operate == 'turn right':
px.set_dir_servo_angle (30)
px.forward (speed)

def main () :
speed = 0

(AN

1
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(€A

status = 'stop'

Vilib.camera_start (vflip=False, hflip=False)
Vilib.display (local=True, web=True)

sleep (2) # wait for startup

print (manual)

while True:
print ("\rstatus:
# readkey
key readchar.readkey () . lower ()
# operation
if key in ('wsadfop'):
# throttle
if key 'o':
if speed <=90:
speed += 10

speed: $%s "% (status, speed)

o
oS

elif key == 'p':
if speed >=10:
speed —= 10
if speed ==
status = 'stop'
# direction
elif key in ('wsad'):
if speed == 0:
speed = 10

T

if key

# Speed 1limit when reversing,avoid instantaneous current too large

'forward'
60
'forward'

if status !=
speed
status
elif key ==
status = 'turn left'
elif key == 's':
if status

and speed > 60:

Tt

'backward’

I =

and speed > 60:
—reversing

60
'backward’
'd':

'turn right'

speed

status =
elif key ==
status

# stop
elif key ==
status =

# move

move (status,
# take photo
elif key 't

take_photo ()
# quit

lfl:
'stop'

speed)

elif key == readchar.key.CTRL_C or key in readchar.key.ESCAPE_SEQUENCES:

print ('"\nquit )
px.stop ()
Vilib.camera_close ()

break

sleep(0.1)

, end="",

flush=True)

# Speed limit wheno

[Cayl
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(% L0

if name_ == "__main__ ":
try:
main ()
except Exception as e:
print ("error: "Se)
finally:
px.stop ()

Vilib.camera_close ()

134
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6.1 MTihR EzBlock

#EA W TR EzBlock
TEE a4 AR Rl
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# EzBlock x +

& > C A Notsecure | ezblock.com.cn/ezblock studio/index.html?lang=zh-hans&distributor=ma.. & O B ® = !

= EzBlock Studio

FAIIE mEIRE

MR
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*

+
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(& A Not secure | ezbleck.com.cn/ezblock_studio/index.html?lang=zh-hans&distributor=ma...

(S
B & OB N

A IP Huhk,

6.1. MTIkR EzBlock
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v = O X
= EzBlock * +

<« > C A Not secure | ezblock.com.cn/ezblock_studio/index.html?lang=zh-hans&distributor=ma... & +¢ 0 oo 3

EERIECRY M

192.168.18.180)

BERSRFSR TR WP, BURHRTT AR 23045 EzBlock
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> _
# EzBlock x + . .

& - C A Notsecure | ezblock.com.cn/ezblock_studio/index.htmi?lang=zh-hans&distributor=ma... & ¢ o oo 3 al

Z EzBlock Studio

*-

FAIIE eSS

6.2 apt 1 pip EiRERNE

PIEEIR A GERRINI apt YA pip YR SN AR S5 4 (T[] P I 467 P T fiE &% S A (Read TimeoutErro ),
AT RO, RIS AR AT AR apt Rl pip SCh = NIGUR, A2HRATE PR

Lapt 9345 ¥l Py it
1) {5A%EHE: https:/mirrors.tuna.tsinghua.edu.cn/help/raspbian/ PA T B D B SCAAHE BT «

2) RFEFMER RGEAMB BT, SERFEX A RA, NS & Debian 10 (buster) , HISRARAIREHIR
A4 52 bullseye MIPERERTRRAS , 5 B0A 45 G I HUCAR WU BT 225 buster X PAF ARAS R 4E
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{EFRi58R

EEPERAY Raspbian #RAY Debian fgd:| Debian 10 (buster) v

Debian 9 (stretch

# {RiE ~/etc/apt/sources.list” X DEban 10 (buster) LT AF B
deb [arch=armhf] http://mirrors.t Debian 11 (bullseye) pian/raspbian/ buster main nmon-free contrib rpi

deb-src http://mirrors.tuna.tsinghua.edu.cn/raspbian/raspbian/ buster main non-free contrib rpi

# MREE armes $FE. I ~fetc/apt/sources.list™ RilLE
deb [arch=arm64] http://mirrors.tuna.tsinghua.edu.cn/raspbian/multiarch/ buster main

# YWiE ~/etc/apt/sources.list.d/raspi.list” 3iF. WIFEXHMREAE, AL TATEM:

deb http://mirrors.tuna.tsinghua.edu.cn/raspberrypi/ buster main

ik —BOAMBRIENZE, FTDARRIECA 4 R

3) FATixX DA raspbian buster R4 A, A nano iy fTIF /etc/apt/sources.list X,

sudo nano /etc/apt/sources.list

4) BRIGH # KFEAR AN AR, TERJS T LR A

# deb http://raspbian.raspberrypi.org/raspbian/ buster main contrib non-free rpi
# Uncomment line below then 'apt-get update' to enable 'apt-get source'
#deb-src http://raspbian.raspberrypi.org/raspbian/ buster main contrib non-free rpi

deb [arch=armhf] http://mirrors.tuna.tsinghua.edu.cn/raspbian/raspbian/ buster main.
—non-free contrib rpi

deb-src http://mirrors.tuna.tsinghua.edu.cn/raspbian/raspbian/ buster main non-free.
—contrib rpi

5) R Ctrl+O0{RFF, P ctrl+x fll Y B,
6) H nano iy 23TH etc/apt/sources.list.d/raspi.list 3.

sudo nano /etc/apt/sources.list.d/raspi.list

7) SRJE # REIEASH N AR, TERR TR L deb... fURS.

# deb http://archive.raspberrypi.org/debian/ buster main
# Uncomment line below then 'apt-get update' to enable 'apt-get source'
#deb-src http://archive.raspberrypi.org/debian/ buster main

deb http://mirrors.tuna.tsinghua.edu.cn/raspberrypi/ buster main ui

8) N Ctrl+O{#7E, P ctri+x f1 YiEH.
9) HPAT B Hax b8 3 -

sudo apt update

2.(Pypi) pip S5t Py I3
W PAS 455432 hitps://mirrors.tuna.tsinghua.edu.cn/help/pypi/ T fREE -
B WA A SO E S
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Jrik—: fiH pip 15 BE

pip3 config set global.index-url https://pypi.tuna.tsinghua.edu.cn/simple

H¥E— FohdmiE s
Linux/Mac os FR5gHT, Bl SO B A ~/.pip/pip.conf (ANEALELEWT-3h 00 @i H A SCHF)

sudo mkdir -p ~/.pip
sudo nano ~/.pip/pip.conf

IRJHGANT R SO

[global]

index-url = https://pypi.tuna.tsinghua.edu.cn/simple
[install]

trusted-host = https://pypi.tuna.tsinghua.edu.cn

B apt il pip ARCL 440 IR A 2, R R B AR S R 2 BN R T

6.3 Filezilla tk{¥

SCAFA ML (FTP) J&—FiRiE AR M, I TAEVHSNUIM £ R SR SO AR 55 #5424 1 318 P o o

Filezilla 22— FFIEAE, ALEHES FTP, #6344 FTP over TLS (FTPS) Il SETP. F{i17] RAfH il Filezilla 57
HSCHE (B R FE4i%E ) A RIMERR, S0E AW RRIR T 80024 .

#5136 N3 Filezilla,

1 Filezilla T7 5 M3k F#% P, Filezilla 4 —/MBIFIOEAE, 55 % Filezilla FY .
o5 2 2 EEMERR

PR AT T, B 15423 FTP i3 45 .

EA 3R, XA PR B AP . DM EESA e (22), SRS AGE P
MR L MR R R 55 4 .
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sftp://pi@192.168.18.40 - FileZilla — O >
File Edit View Transfer Server Bookmarks Help

113 = | || = = 5

1t:"| = u-‘lulhex -J‘EQ“&

Host: | sftp:// y Username: | pi ‘ Password: | sssssssse | Port: Quickconnect
Status: Connected to 192.168.18.40 *
Status: Retrieving directory listing...

Status: Listing directory /home/pi

Status: Directory listing of “/home/pi" successful W

il PO ECR N B SR AF B TR WPREBIHOKR AR H , W] DATE PR I £ 15 5 4% File->

PNy

Copy Current Connection to Site Manager (SC{f-> 124 B FE B i 2wt A B ) . B A BRI PRty B
NG RERS 1 1L 7E File -> Site Manager (SUF-> 3l fAF Bl . ) PSR IeHI ORAT RO Bl AT T 3R

I

Site Manager X
Select entry: General Advanced Transfer Settings Charset
-0 My Sit
= !}' Protocol: SFTP - 55H File Transfer Protocol i
-0

Host: 192.168.18.40 | Port: | |

Logen Type: | Normal

User: | pi |

Password: | sasnsnane |
Background color: | None ~
Comments:
New site New folder
New Bookmark Rename
Delete Duplicate

453 % BRI ES
REAT A I SR A SO E EALBIMREIR, AT AR REIR SCIFE AP B SCIE R 2B At

e
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JLocal site:li E:\Basic Kits\Raspberry Pi Robots\PiSloth\sound, -~ "Remote site:||.fhl:nme.."pifpislathfexamplesfmusics ~
© 1 T T B pisleth ~ ) docs o]
i Jgit = examples
I { wscode W mMusics
< > -2 sounds W
Filename Filesize Filetype Last mon | Filename
pisloth File folder T/30/20z @ feeling_happy-Ahjay_Steling....
@ Cartoon Male D... 359,966 WAV File 1/16/201 @ fun_times-Ahjay_Stelinc.mp3
@ india-Arulo.mp3
@ slow-trail-Ahjay_Stelinc.mp3
@ sports-Ahjay_Stelino.mp3
< > | £ >
1 file and 1 directory. Total size: 359,966 bytes 5 files, Total size: 18,907,528 bytes
Server/Local file Direction  Remnote file Size Prionty  Status :

<

6.4 X T

B
* 3.7V
* 18650
« TS
« R
© SRkl
« TRIIR

i
* Robot HAT JoiE4 st 7o, 75 B0 S At S LB
e 24 Robot HAT YA HLEAE AT IR, FoR ik, FRAH e,

Rkvs P ?
TR, DAB DR L3-S I AR R P 4 LA
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BATRRD R ?
BB PRAP AR 18650 Hiih. 73 RT HE £ P A PRI A S AR 3 I ELAs A BT Lt
HLIl Y i ?

N T AN AR IR A, R R A . Bl SR & 3000mAh J DA R L .

6.5 PuTTY

HIHARE Windows )1, R DAGE ] —28 SSH W AR F . TExX B, FRAHERE PuTTY,
L1

2% PuTTY.

BUR 2

FIFF PUTTY, S 22 M RRRESH 1) 23 (Session). 7F FHLF (8 IP Husik) (Host Name (or IP address))
I SCARE T A RPI [ TP bk, HAE G0 (Port) FhA 22 (BRIAH 22).
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E PuTTY Configuration 28
Category:
=-Session | Basic options for your PuTTY session |
.. Logging . .
= Terminal Specify the destination you wantto connectto
- Keyboard Host Name (or IP address) FPort
- Bell 192.1658.0.101 22
E..ﬁ-i-aneDiures Connection type: ) ) )
[ JRaw [ ITelnet ( /Rlogin @ SSH (| Serial
- Appearance
-~ Behaviour Load. save or delete a stored session
- Translation ]
. Selaction Saved Sessions
- Colours
B Connection Default Settings Load |
- Diata 102
CTeme _ sae |
elete
Iy _ Delete
- Serial
Close window on exit )
(") Always () Never (@) Only on clean exit
About Cpen | | Cancel
LU 3

i FTIF (Open) . 3R, UARE R IP HuhE S SR ERIRET, SR — AL, HFE AT & (Yes).
L% 4
24 PuTTY 4 4278 B¢k (login as):, #iA pi (RPi[}F45) Hil %) (password).

Al UIRE AR, FPRAARTEE N B, XRIERH . VRTGEAMAY 2 AL ) D .
UK PUTTY 55300 B RN A 3] (inactive), ERFELC AW, HFEEHER.
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E# pi@raspberrypi: ~ = e B |

LS
TEIXHL, BATE G B THRRR, e F—S T

6.6 @it Powershell %23% OpenSSH
PR ssh < AP &>e< EHA>.1local ™ (F " ssh < F P £>C<IP Hudib>) HEEFRMMEIR
iF, HPANERAE R P

ssh: "ssh

AR A Kemdlet, BH . MAXHRTEBAEFMAR. REAKNHE, ﬁ%ﬁu%@é‘TEﬁfé, #

XEWEHERWITENRGE KIH, A L% ‘OpenSSH <https://learn.microsoft.com/en-us/windows-server/
administration/openssh/openssh_install_firstuse?tabs=gui>‘_, {RFFIELEIE N WA T shLEE.
1. ZEAREY Windows 5T [ #8 RHE ¥ A powershell, 4 Windows PowerShell, #KJGM HELHISE
kst NEHE R 5 REAT.

> Windows PowerShell
- App Run as administrator

Open file location

Apps
Pin to Start

Microsoft PowerPoint 2010

Pin to taskbar
%  Windows PowerShell (x86)

2. [ PA Ry 2483 OpenSSH.Client,

Add-WindowsCapability -Online -Name OpenSSH.Client~~~~0.0.1.0

3. LA, FRRIEPATN

Path :
Online : True
RestartNeeded : False

4. AR iy S Bk i .
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Get-WindowsCapability -Online | Where-Object Name -like 'OpenSSH*'

5. BAEEHVFR OpenssSH. Client BN,

Name : OpenSSH.Client~~~~0.0.1.0
State : Installed

Name : OpenSSH.Server~~~~0.0.1.0
State : NotPresent

it QR RN A L, BWRE VRN Windows REAIIRKIH, BARLHELS =
77 SSH T.H., fPuTTY,

6. IAEH ) PowerShell I 4RLEDA PR B3 B 0I5 4T B MU, ARIFBEAZGEI ssh iy B R BRAIMREIR
TEAR BEARFS Wb s i AR i B 2 o

EN pi@raspberrypi: ~ — O *

! Microsoft Corporation. 411 rights res

azpberrypi. local
invalid format

11:10:5% BST
ibed in .‘thE!

to the extent

G.149

6.6. @it Powershell 223t OpenSSH 147



SunFounder [HEEEE/NE

148 Chapter 6. [fiF



CHAPTER /

7.1 SfERA VNC B, BRBRRFEERTERR?

TEL S, A sudo raspi-config KEBZENHER.

7.2 %23% EzBlock R{ER ST, Metl FEEREE 0° 7

o KAl L 48 R R IE M EHE, Robot HAT HYHLJE T IT
o FN AR

o WPRESE 475 EzBlock Studio Hiz AT Y ART, A4 P11 HE XA . B A
% I, 1E EzBlock Studio 1 FEh4n SR, KRR A EERE N 0.
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Forever

set servo | angle to
-l |

7.3 n{a 7 EzBlock EHH#AEH B A

TEH I, AL AN ERE R,
Z EzBlock Studio

in | R | &
il TR HEmE

BEABI I Z 5, il BEEH
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PEABCE RS, sy BEs alt REDE A B RME DUTE , SR )5 45 PR R AL

7.4 EzBlock FoiEEERT ?

o JERAE REA LR SD Fest g ExBlock 1%

o FIOFPREPRIRIT KT, S RRAT R S L Bz~ s, ACRWREIR S8, e
JEZE

« REENE R ARIE 2R TTIT.
* Ki#t EzBlock S 15 B¢ SR I BE A X (O
o HLREIR AR T IS T AR -

°§§%m%§owﬁﬁﬁﬂﬁﬁﬁﬂ%%m,ﬁ%ﬁﬁ—ﬁ%ﬁﬂﬁm%;%%%iﬁ,%ﬁﬂwﬁ
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o ARPAETTEEAAE T, e T RST #2401, s(EH S 30 WA APP.

7.5 APP B#RIET BRE&ERE

o KRG A BIRE SD REER 2 5 EzBlock 4t 1%

o FIOFERIRIRIT S, SRR HE AT AR S L Bz~ , AEMBRIRIEFE, B
.

* Ki# ROBOT HAT L) BLE o USR AT 25— Elsed (XERE - MOCHAN B A IER) , WARE, 5
ﬁ,ﬁ\ﬁﬁm%lﬂﬁ PER SRR E0 h

o ARVAEDTEEAE T, 3% T RST #2411, s EH R 3™ Al APP.,

7.6 BCE WIFI J§ APP Joihi&ER:

s KA. KSHER RS IR,

o KA WIFL R Z0RES

o KA LA, WERPS ISR T AR KO — NIRRT IR, WA R, S
Rt e

o KA EY Wik FIRS 3B s A Wik 2 A

7.7 At 2 FRV BT ST SR E E PE{E ?

UREHLEE Y SO (AP, ok BIATUE GBI, AEMLIE AT ORI, PAR IEAEHL
B KA ERTEEIR -
Wrrp —BIR RS, AR BCA A A RIS PWM 55, FIRDLKE A SR 21 50RO
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A A= BA

ATWH IR T 37 B RS4RI 1A SunFounder A RIFNA « ARAH EALE MRS, &
HEERFH AT A222] L A RS ECHA AR L SCEE A A B, ASRILAEE R AR A AR
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