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AR/ (open source) , Eﬂﬁﬁi%4ﬁ@ B &Ik E@%—ﬁ§ﬁﬁ: El/‘JZVi%E
B, BRAEAEE B  H O TP ORI S AR R A — E A PR SOR
M AR AR A DA A TF i RS A X2 B R Tl
Pl QU A — SO AR FIR SR B9 IT 0 52 Uk T IR IR W
PRI . Bl T IR B A9 A W R A, T8 Y P 1 R Sh 3 A
Wr =5 YR B T — R EE ) SO TR A

“HPR”—IRRYE T B AR (free software) , H H K 24818
FEEHHPCHBR7 IR AT LEH AT LA B 2 B
o BRSO . B T free”FE TS SCHA ™ H B VAT 90 2% 7 XU
T X free software 25 5 # N R 8 o P 501, H- 00 1 A |l BROMF 9 I
FL AR St i b A b A2 w6 AT 2, A 1997 4 1) — A R g
2 b, —HEAR A B2 7 ) B B BB iR N ok e o HH O TR
(open source software) 4R F H A EE . R AR TR AN
Bl 1.1 FR,

FHELS B B TERSEE om B DA BSCR & VR 1 BT 7 A
IR R LAY 25 G BVZESRAB FE O AR S A R B, 2 AATTIA
PMSLAE AL LR R ™ i b R B 25 . 76 B B HESE TS, 5t
8w T ZE AT KA TR TR A o X S5 0 B 2 1) YA R A B 2 i, X —
2N R IR E B Y & SRR T L.



, “free”

(digital rights management, DRM)

? Web

(open source
license),
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WAZRAGEARAR . 40, & AT LAEER AP A B ] g ey A i
TR B DR 24 7 RIS P W 8 R TP - A A I b 200 A ] — 4>
VERTUESE . IR Al Uk A R SORLAE T X5 47 A2 B B A A1 52 R
DRI ERPFSFAT 0 AT B L DR B SR 3 1 A A DR AP AR K
B ISR BN PR BT IS RR R S A T
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IRV B2 RS ZE WU (copyleft) VF AT IE Al
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B SR & B R RN, L SRR TR AN 21T B
il B R A S R AT AR S5 R A E AT AH TR R AR 1 AR SO R ek
AR AR R AT AT AER T L A FR A A2 AR ORI A R (R 2 R A
A5t 2B R 26 AR AR AT PTHIE 2 A1 o AN B P I, 117 5 A G20 ] kD) xof
P ILT-EA BRI P o] DS O IR AR 5 e 4 AT

T BRI TR AT A L | el A GPL. LGPL,
BSD. MIT. Mozilla, Apache, CC 4%, A[RAYFFIRIF Al IERLE T A
[F A9 B B EE RS RI A R, e, 25 Rivrr H . & & R g,
BN 5 T T S AR S U, T U2 75 00 25 4 B2 5 FH AR [R] DAL A5
1.2 3R T ER o FF R AT IR 2 Ta] 4 DX FE S O




1.1

Apache

3 BSD
2 BSD
GNU

GNU

GNU

GNU

MIT
Mozilla
Eclipse

Affero

2.0

2.0
3.0
21
3.0

2.0
1.0

1. GPL MySQL .
2009 , MySQL

THESCAE I 55— A E 2R i R AR T — MO i 2 5 —IF
PEAEDC, P IT IR X8 A 2 A EL I R b A 3 A ml 5 2 T AR
I B — A3 2 2] 53 .



hardware,

OSHW)

. Linux N .GitHub

TETFPEAE DX SR 2 i 48R 28R 3 2 w2k FH R 2 AR SE Y
FE A FEad R A T B B A BT I i R R X 9%
1, 5 A B TR DR FH i P-4 e i B T B = AN 3R 1)
R BB EARZ )R B ER AT LA 2 50T st an e — 4
TR EE T, BT A A At DR 53 4 e AR T h A — AR P R ST BE
ek WL I E M = e o T e By 1 R AR AW R

Linux gt /& H A8 i 42 A X B 6] . 1992 4F Linux 955 — 4>
GPL JRASTER b A L2151 T R A AA B A S HES) T
Linux A& &, 2| 1993 455 — it & 17 It Slackware F1 Debian H
i, Linux #E X _EEA 100 20014 AN R IFAEANTA @Sk
ATFEFF A s REAR PR & RS R ARSI I DB & . e bRkt Y 117 mig 17
BURIPIVE T  Linux AS Wi 58 35 , 44 DX RUBEI GES R, 3000 o i
TTAERCR AN R e )t As BIAR R B 52 7
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WG AT 2 7 6 F 3 =2 40 38, 437 A S I R A8 4 3 AT HIE Copen source
hardware license) , {13&TF GPL - 2. 0 # TAPR Fil CERN F-J5 A 417
AJ3IE, 3T Apache — 2. 0 19 Solderpad FF ¥R 15 AT IESE . AL HF IR
B AT IR P R B AN 8 B 22 A N 2 4 00 FH S 3R 1 AT IR
fiin GPL/LGPL, CC SEHMM R iz FH T IFIRAE 40T

AEXRE TR, FF IR AE A 35 K 0 G2 LB RR ik, AN A 4 A 2
P B B AN SO IRARED ) | I B H5 R 7 i 1 S ) A
B o RIS A BERR L BRI BHE B 32 BT IRVF AT Tk Y
PRAr B Hy e R 1 52 7 i ) RS2 LRI O, Rt BRAE T
BB P REAE S 0 7 it e ] 5 W) A A 2 P AR 21 P R 1
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A IR 28 FEACRS i AR AR T B — 2 19 By SRS
S5 HAFERT AT

D JPIE = IR 1F B s P DR AT b i B 2 Ok
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. 1997
1.3
open source
21 : ardware
(embedded system) 1.3
JArduino. (Raspberry Pi). BeagleBone, micro:
.MakerBot 3D 0 , 2017

3. JHERITES 1% Sk

A REE A7 AR 132 AR IR 4 K O ) 2 22 5 o, DDA 75
BTERIRHL, AT IR B R AR AE Arduino B AR ST
REAFITE AR B T — R RUER Dy 8 A PR TS BT
QIR TPRr= AR Z AR TR A% (maker) . JTFIRBEF A
QIR TSR TR A B5E 23 18] B Y S 5 L A 25
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R AR BT 2 M 2 RERITIE P SO = A AR R T 2
KA BIBR T ILs AR B R IR T D AELR 57 > Mgh T 52y
REST . [RINE AR B EA TR 1. SR 2 N — 2 8% IFARS)
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B W2 EM TR, e e S R e AR R AER AR
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B DAIFFIR G U A X e R B
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RepRap N N 3D . RepRap
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Ryt w2 e s AR A, T IRLT AR 2 A B ey 1 SR 905 M MG £t
P RE= A 2RI,

W T RAALE I N 28 1838 B LR ORI 5 BRI H A
PGEBRARERERR ., XHE B IRR T 215 B AL i 2
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T G B RGBT AT Z AR 2, Ok BE A TT M 25,

H AR GUAL PERE ST R R GERMEE S AR, FIr s 2R TSR R 45 oA IX
Bl BEARRYTHHREAL” R —A Sz B B AMR] LA HE T R
PC. LA RN i T DU HABIE AL, /N2 A 48 B 5 b
A i o s RV BL P R BB TSR . e Ak B RALALEE Ak
FEEPUT AR Z G008 5 H s PR RER 55 4% . = TR B IR A5 S8, W 2
B AR AL R RE ) AL PRAE T A RE MR ORI 55 Z A LG TR
FL T S AN R LA N2 R G T EE TS RE T st /MR 22
R R GEAE M LA B T ARDIHE A vy ] SE LS5 25K, Al L
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M RET & T IO BT B R R SRR o A il g . 5 F 5
BLI B AR Z A FE T o il e — O 1 42 B s i B S5 DL 1Y)
BN/ A . FP N BR A8 B B S AR L s AT 0 FH R IR B R
BRI 3 o R G 3k SR B R [ (firmware)

L fEEEPR RS AK

H RGBT 5 TCIE R IR A F Bl R T b 3% 75 3, —
PR BAT AR B T A % L RIDARRE RS 74 I — 5 19 H AR AL L MRS
TH SRR L, X AR R 55 B AT b B, 2% ) s A B A 45 2R S
B2 5 ST IR M R, — e mRe S 3L L

ERuL P
{ fEr B L)

FEf LR L

> WP ssieks b= F R AR — AR PR O

1.4

O bR S . A B = AR B 5
ELA LA SAI L H  ATE 1, 4 B
LA | BUBT (1 S A A R AR
22 e S AR5 2 RS 0 25 2 10 R AL 0 T
R 5 ORI,
B o B SRR R U — B B
LTI S 80 2 I B 0T B T 1755 R (5
B RS A A MR 52 T 1 £ EL B 2
o5 A B 2 TR A P 5
e A B LB A R PR S U5 15 0
S BB A 2 o B
NI B 45 TR ML AR 5 5 2 T T (i
S AT TR K 1 RV T 6 D 38 T 7 06 A )
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2. [EEVEBL RGBT T —IHZ R BN

TEA PR AL B, e | A5 0E L 1)

B OMEST 45 B AT LAER B S B I B . BRI

JE— MR E L E U AL 2 TR R AR I, SRR
Mo PR B A TR B 22 A F = 2 4

NP 1.5 1. 6 iz B 55 4l B i T LR /N LAY

LG EAL PR GE R A TR 2546 002 5, IV

FARRRERAE N R G AR AR B o TR /DN

JAER B s 1l e VR R 215 5 Ak BRSBTS g |

Wi-Fi AEHAEAE D AR R AN 1. 7 s AR 2

EE R RS,
1

R BRI AN B I RER 5 B A5

ST LU A2 4 il LA 5 s A T R 5K

AR . BT 1.8 M 55 12 A B N TR 2

1.9 7R i — X O 1) 22 2 Y £ AN B 0

(s ST E, BREBIE. &R E R

1.6

maewn | | wews || sem. wiris
(IS A) (ffr LA

1.7

1.8
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1.9

CIN=
F T 4 S R AT A 2 0 e 1) 22 14 T
JCT LA B M0 25 IR WU 2 ek I

S BRI M S A

SAAGIRAR N BRI Hy T 00 25 TORE A A T A2 5
BRI LM A RO RO (R T
ZLOME S . XA I 50 5 5 00 25 10 ok P AR
5 IR MAERE 05 5 H PR T 5% 0 L T I H
FEAE R R/ IN AR S T A 55 e L A RN



M55 A% AR A L T 15 BAL B R SR g AR, e A5 B Y i R A5 5 1%

I8 B ol il i e S 1A B R
2

MR 2 e 0 1) P B b TR A — B i e A B R R Y

Mo A5 S BEATALBE iy AREBRAG 28R A L IR A5 5 — A — E T [

N ANTE 0~3. 3 V Z 8D BUBUE 5 . s il a2 207 (5 B AL B 2%

T, Joik B AL IR 25 A% IR 2 AR DLAE 5, TR e 75 28 el i A A

BRAL IR A AL 5 F 4 U 7155 XAl P B e

1.12

A

g8 (analog to digital converter, fij 5 i ADC, iR K
i A/D FARED SE I ANEL 1,10 FFR . O 8 P R B
- AR RS R AT ADC B 2 ] P4 A S

flds il 2 A —BE A/ 4 O (1/O 427D X se i 1
%3t ADC,
ADC 350K B & 1 b il 67 Bl e, 27 HL I 80k 10
57 JU) 2 BA & BERE— R VW I PN A9 R FRA 5 o 4 ok ki 8 0~ (2 -
1L HI0~1023 Z[BIEE . HHZ5 9 B sy , i AR S o, S e
FESCIEAAR o FIT LR 4 2 460 i 110 650 11 0 8 1) D 81 3 2 35 ) 4 25 1
0, AR E R — 2 A A SR T LUK e A B . T B R A
(A FE it o
Sl A CANE 1,11 ) — AR P8 r ZESC B A T RE SR e 7Y . 4K
25 AR 25 T A S ) T T B o D S R 0 25 e R XoF 1 P L R R 5
B ERE PRI, B0 s B RE ) AR BRAE ) B BRI Ry, — B 8 2
Flds il 2 3 T LA SE A
3
i RS e 4 T B A 8 BRI A R MR s Bl . 25 i
e 2 40 1 NS 28 TR 1. 12 ) F Wi-Fi BB (gl 1. 13 i
TR » 24 M0 e J3E R A BT, 6 P 8 2 2, [R] ) Wi-Fi A e 23 0
BH,
i a8 AR B S T R BT R
BRI (U ns 28\ Wi-Fi A5, AT DL E 42 8 IR fl 4 ol

/AR B

I RO R ROR . (LU T OB — S L
R IR ) I DU S RO 5 O

it 559, — M h B g3 1F (digital to analog converter, faj

5} DAC, sl #x b D/A ¥ 2%) dE17 5 ¥ )5 -5 . an
& 1. 14 s,
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R0 25 1 e 45 BRI 5 A TR R i, LA R B 8 W Fi BB,
A A A AR S AL BRI B e =B SR B A
oL B 10 F — A LA AR U 55 I (5 B B R G . %%
e e A5 SRR BRI DA 24 ] 30 BRI 1 08 5 0 2 g o 0 5 0
%%mv@&ﬁ%@u«w s P o e G5 R B B E R

VMBI 27 5 T s s » AN 2o T (B DU 3 /R TE 5 (s il 4
ﬁﬁ%#ﬂ%ﬁéﬁ%ﬁﬁiﬂﬁ AR, — ELUAH S5 AR . Jee g 85 {6 37 20 4T
P [RlIN Wi-Fi RS AR BN DR U i«

25 H & A i n] A I 2% A5 BAL B R 48 5
FIALPRIIRE » M0 %5 U BE AR IR, , M0 25 1B A AUk B S L I8
203 Bl B R A P R A AR B, I A BRR1R

&
EH
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1

5L B AR G Is AT U T A 7R s 1T DI RE B BE - 15 FIAR R
AR AR . PSR T IRF & Bf5 B AL B R L w2 — |
FOVE R AE B SCR Y [ 22 5 DA TR A2 00 B8 2F R T 2% B8 1
B BB A AR T B R AT OO R B A I
PR IER EoEAT 5 o i W, B R R R A L AT 5 A ) fiE
B SR Rl B BB T IO A PR BT AR G TS PR B O IR A4 R AR
FFAE,

Arduino 5 Arduino

Arduino

2. Arduino

©,0,

ARDUINO

1.15 Arduino

1. Arduino % E-E T4

Arduino & H RS2 W) 27348 WG I — 3 RAEAFTF 8- 6 5 B
KA —Zm BRI AETE 2005 AFERG R IT e A. HAR RN
Rl 1,15 iR,

Arduino FFIE V- & 6145 BE2F R AP &R 53 25 . B R 43, B
Arduino FF A& M, HH A §il 4% L IN A (flash) DL e — 24158 5 A /i i
(general purpose input output, 4i 5 i GPIO) 4 M) il . 4] A5
S EEAIEH T RS Arduino F2JF W4 BT & ¥ 58 ( Arduino IDE)

17



1.16 Arduino
Arduino IDE

18

DL KA ) & AL . Arduino JF & # I Arduino IDE 41 1. 16
BT .

Arduino JE—ZFME F 1/0 PERE B s dil 45 . LRI 2 Beit, ]
DL it AR L 1/O 5B 597 5 AL BRES L FMLAE A FhokE OG0 14
B MR RESGE S S S B 108 5% s [EE Arduino .32
Fi 5 L2 PCHLMESE, iT ISE A2 B R G UIEE. Arduino ) %
Do

(D HEH AT, Arduino J& F AT TR FFIREE /1 IF & & B i
Bt Arduino IDE Sz R AL =X, F & T HALG R4 i 2 145
VESEAT T ARGF I BT A g B 2 00 1 A RE e B, ROR %
I T 22 ST HMERE AT K 1A

) A FEH, Arduino HA SE¥# ) &K M35, Arduino IDE
T LI a2k T 2%, FF HREWEE Windows. Macintosh, Linux %5 3
MEER S Lt E AR 2,

(3) BEUHIY RN, Arduino BEF L BAR AT LA B 47 F 3l 4%,
AT DG T R AR E A 1 1/0 8210 5 Blbs AL s AL, B
JRGE A Wi-Fi A5 45 s b 74 322, SEER D RE Y R L 58 AU B AL bR vfE
ANy T N A R (% 1 R R 2 N

(4 HERMFFNE. Arduino A R FFIEAE 151 H
AR AEAAR 58 AT, B AL T 55 58 B A TR IR B AR OB 58 35 0%
BRI SZ Rt X, Al Arduino I8 ER T JE & ACUF 05 = O PEFF K 3
BT P AR SE 8 T H O R E AR o S gh FL AN SE B
AR

2. LRI Arduino JFAe b e HAERS 42

EEXIAN RN T 2K 5 Arduino FRIRAFE & #2472 FR1S KAk %
R W 4%, 3T 8 f2 CPU #¥ Arduino Uno, Arduino Nano,
Arduino Mega 2560 %4, 3&F 32 1 CPU 1 Arduino Due. Arduino Exen
Proto &,

1 Arduino Uno

Arduino Uno fZ&f%# WHY Arduino V& FF &M Z — & 5 S50
EF., Uno TEEKRFIFEHZE“—"1E R, Arduino Uno 1EH Rk
HH S — DRI, 52 Arduino V& PR HESFE BN . Arduino Uno
K 8 7 B AL IR ER O R R AR LR BA N N B0 1/0
Fe O B A O USB 42 1 HU R 9 55, TARRLUE R 5V, IR &R



1.17

1.19 Arduino Mega 2560

KNSR 68. 6 mm X 53, 4 mm,

R 89 IF KA —FE , Arduino Uno J1 & M b 89 8 124 7% 5K
ol o R JURBE S . Tl il e e /D R G R P L YRS e L R B D
K /O AR 8, R 2 [ 78 L A2 38 ¢ &R _FAH B R A S
R AL FEM R — DR I R B, Horh, R AN HE A B
P Fe 4 R e B9 TAEHLR S & d b i B A s SOon A L 6E 5 9
P USB 42 155, J (8 3R AT 7 b i i o 5 FF 2 Al =2 8] 1Y)
A T R I AR B/ N R BRSO T R AR R, A 4m 5 IF
TR F X — M Eiz17. Arduino Uno F & it A% 2 A%, an &
1.17 iR,

1 ‘ilii-'! ARTL N

LISBaiAsE |

LS R A

Arduino Uno

2 Arduino
Arduino Nano #& Arduino Uno BRI IRA . 5 J5 & KA
RS2 V8 HL A )R, I H. USB 4% 2R A Mini-B #4468 , Nano F
KIHAR/N, HA 45 mm X 18 mm., 7] DA B 4% 36 78 i A A b
FH 02 & o 23 Al A BR A 0 R 3 B JF bl . HARE aniEl 1. 18
Fi7
Arduino Mega 2560 (U0 1. 19
iR J& Arduino R HH R 8 7
LTS O R 0 I i BE T Al AL
THREILBITRENIAER, |
SRHARBLHT AN K (101, 52 mm X
53.3 mm) {H'E K NAFEA E R 1/0
SIS Z EfEa: 0 £, 18 H T Ek
(BRI E i
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1.20 Arduino Due

1.21

1.22

20

Arduino Due(& 1. 20 Ilf7R)
JEHETF 32 fif ARM Cortex-M3 4k
PHESHY 25 — A~ Arduino JF & #, f3
BT SRR I T A T Y A
£, AT Micro USB H 40 H:
HEZRIFFE L, 80 7 AC-DC i i
i HL L Ry G R B AT E T A
Arduino Due ) K /N5 Arduino
Mega 2560 [, {H-5HAh Arduino
TE R AN 6] 1) 2 & 1) TAE LR Ry
3.3V,

3. BHEEIRIFR -G

PR IR 08 [ LA R i 4 6 AERF IR &, OF T 2012 4F
IER AT B — 3T ARM 2R B TR T 27 & . TF R Bl
MBI A T 8 T2 A ML B2 2 F K A LR 15 A i,
DL Z2 o A AT TSR A2 0 %R . PRt 44 IR TR
B IK R A FR— P88, “ YR 7 WS %k 38 2 #2185 “ Python” Y
fATFR , B 20 24 B —FH A A& RHAEIR” . B 1. 21 B AR Y
PR,

P EEIR 2 — B TR ERE R~ 7 AL, B3 Linux #5:4F
G5,k H ARM ZEA6 4b R 035 584 T 0 42 11, A0 456 ] AR 4 L B
PR USB #: 1, 7] 5 WoR a8 50E AL
HH W & E 2 R B 0 (high-definition
multimedia interface, 455 5 HDMID) , I Kz
LR 1T SD R 9 @4 1 507 GPIO
e OS50 I # 1, 3CHF Java, C. Python %%
HERER  BARHIMEAE — kG R IF4
RAHE RS T — A ARG AT RE, A1
LT — B MBI SA B . B EEIRIT &
HESMEAIE 1. 22 s, BaEIR 1Y 3 24y
HA

(1) HREER K, WHREIR H 7 2 70 20 5942 1 R R DI RE . AU
A LUEERETITOC A B L S L G B S5 T a1, B S IS 2 i
fH 1/0 2461 B BB BAR B TAEK P T . & — & PC HUIBFERR & Hh




IBATE MY Linux #4E R 40, P SR 0T & 58 F 2 R 7 i i1
HE.

(2) fEREE AL, 3 TR AR IR 19 T AT 9 R D R &R A 1 A
Heal ik 4T 1P HFG 45 BRUR —RERE A Heili A L 422 1 B AT X
SRR T X8 FH P B - RRE R R A 220K L i 5 A A7 B &
gLt

(3) WAL WRIRIA 70 35 1941 X SRR, a4 58 & i &5
TRFF R SCRY A RRIR 1 R GBI AP HE ST HE

ﬂ

4. WY FRYBR RO A B S HERE 14542

WREIR A — A8 /NI B8 L Gz SR RE AR BE T HLAH
7. PIREIR AN A% 12 b b B 1 e CAn A AL AN B - s 17—
2% R SE R R E HT HU G T, AR BE e R e — & dE AL b
PITREM 1 . BEE A UR S TR RO BOR B 25 5 B A TR SR 112
MR T ol AL N VB RES R LRI T e, B 1. 23 2
W RFIRIME B 1 A

1.23
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1.24

3B+

RRE IR IR 5 4t T 280 85 B I A, EATRE RS AT,
{EIEARE A SORBEHE] . AR ERIR 3B+ ], 4k 3B + JF &Rk
K H 64 i ARM Cortex-A53 AbFRESE, UL Micro SD £ WA figH L, <
R RS 2R 20 1/0 22 0, o ds USB #: 1 LUK 4%
P RS 5 b 2 O R =8 2 AR e T 45

FERE 1. 24 PR R AR 3B+ JF & AR T, A] DL 21 H 32 2 4
BEHFNEA TR BIOLE

FAM [GB LPLDEZ
BROADCOM B

|4 GHz 6401 4

FHTR
(¥ )

(1) BIREIR 3B + FF A A A0 AL B E80 A 1 3T O X3k L 2 S A AR
FEL A ) SoC A BER B, A Y I AR By K™, HA {5 BB
BB TE Y LA KA A/ 3 1 S DI RE

(2) SoC AbFEZFAR BT 7 (AR (038 He g e — A i 1 2 R4 0
CHREAARTE 525 AT LI G L0 A R B (Y 42 1), FH e il 2 i Az
1% 22 fb 7 23 5 FRL AR AL  TT DA AL v T 0 38 1) AT LA B B
545,

(3) BEEIR 3B + FF & ZE B I HERG 2 GPIO #2113 s 4%
1R L A A S22 ) TR A P B 30 8 17T P LoHe A 2 R AR At s
S SUREF S T

(4) WEEIR 3B+ R ML T fJ&—4 Micro USB LR 1,
FEHATHR BEFHLAYE: 0 —4F, F—MR Micro USB %04 40K 4 5 Uk
B AE M EE R AR LRI AT LS 3 T

(5) WHEIR 3B+ & &AW ZE R —A> Micro SD R4, v] LA



A SD i . — A E etk aAE R A AR OB E R S BT
Ws MO SCOF SR AUt =S ) itd HAS By R8s 222K

5. Arduino S54RI ELER

Arduino 5 AFIRZ A& 17 & B A 1E A P KR 2% 5 Arduino il
P& IR AL ok 40 A ARL, #0 J2 /IN AY E B A, H S B e AT Y X5
RK.

Arduino FZJ5t_F R — MR Hl % . B TR s FOE T EAL —
Ay IIREA B T U4 Arduino AT DLSE f — 26 /NS C R FH 2
FEA T AR R TCIEE T — M RER G . WRIIRIE — & 588 R IR
AL, B E—3 ARM b #Es , UL SD/Micro SD R1EA A
TERNRE 325 18], AN | BSR4, AT RUNZE Linux #/E &R 4.
BTN T .

WERSRMNE TIHAMERE, B RAET /O 0, 5= B AL
[T, 1 Arduino N F 1/0 PERE . AMEAEFEEF 1/0 #0005 A
B A T, BT DL K A BT AR SR AR A B DAL IR, I A
PR AL

TEVFZ2 77 T 4548 A RE IR A Arduino. 7] DL FE 43 & 4% 95 B Ha,
MR PEH . WSl A GPIO 2 1315 A 251 F AlaMode X #3fe
2% Arduino 74 14 4% AR, 57T LB AT &EJR AT Arduino 25 &k, 52
I RE MM RE M LA .

1.
1.3,

1.3 Arduino

Arduino

Arduino
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2 14
1.4
1/0
Uno 8 16 MHz C
Arduino
Nano
Due
!
L
N (IDE)

BUFTHENLIE R TAE AU B RGN0, 38 T7 28 &
B . AR RVUE B R GRS E 1T B LA R A T H
PR 5 22 B FEHEATI0 B IR, e A S TR
7 & WA T AR

T & 5% (integrated development environment, 45 5
IDE) J& 4& HE 72 7 1 & IR 5L 0% b B, e AR T R PV n 5 L K
A PR LI E — RN DIRE, T LUK e S | IR AR T T R
el AT I PRt — s iR T B, B B R AT AR 7, R A 2 4
LRI e R P R Ak B b 7 B T B e o g dE i3] —ide
PP NRSS , REfS B KA bR = A 1 TARRR . SR BT 3
BN A 2 B AR 1. 25 B,

[ )|
JArduino .USB
[ )|
1. Arduino IDE, Arduino Arduino IDE . Arduino IDE
1.26
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@ sketch aigh8a | Arduine.  — o ¥
M R RE TE owea

et i — LR
F 8L R e
BB -
11 FEELE =
L i [
R TERLT . — WO
T e
it FEHE R
o
1.26 Arduino b 1w
IDE
2. Arduino o USB Arduino = EWETEH
2 9 ® :: Iu] “! Ulil “ “I mm
. _ | miEm
Arduino Drivers o 2 2 IV-20160908LVAG
, « ” “ 2 COM i DVDycD-ROM §EZnEE
a IDE ATASATAP] =il
, o 1.27 9 . O sma
=R
COM5, (=
@ =i
« 75 m0] (COM ¥ LPT)
¥ Arduina Uno (COMT)
5 1.5,
1.27 “ ”
Arduino COM
1.5
== am 28 TN am =
E “@ 9 BEMITY et
3. Arduino IDE ’ e I e —
“ ” “ ”»” s Tames 1 rEER=ERh
( = | i L CoeluThifya] -
w - L ST ] Colahifle bt
1.28 ) L 2] o2k oy
9 Al‘duinO COM o WIRLISE | WiRNINA Fisrmare Updater
o Blanke Chark b sgsdunes
N i Etyric Enample Buldar
Byl B LISH mriph
ESPD2 Shontsh, Data Upload
EEFE6E Sheteh Dass Usioad
TR Arduse b Liney' (]
P COMT faudeind Genums. Unoy™ L Lo
Eatzcas oML
i 1 [ oo
ctare 1 COMT e i gl

1.28

“ 9 “ ”
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4. Arduino IDE Arduino %t Wa 195 TR MM
. b ik Celebd
Blink , 1.29 o MR- D
o :
5. . BATHE '
Arduino , i P
Arduino LED . BER-  Gacdiis
N CleShinep
e il ¢p
AR CuleER
24 Crile0)
1.29 Blink
Arduino IDE s
1. ArduBlock
ArduBlock Arduino IDE
ArduBlock libraries  tools
Arduino , Arduino , ¢ ”
“ArduBlock” 5 1.30 .
“ArduBlock”, .
2. (Mixly)

Arduino IDE ,
Blockly  Java8,

b

( ]

JArduino .USB
[ ]
1. USB

26

-

& B )
=i el _ AradggReadber il

Arduino  micro: bit

Arduino

b

02 Dol “BaseMinimun

03 Anasiog T
04 Commumichtion L [HgialReadSerial

15 Lot 1 Eade

(36, Sesrmoars L hesddnadogyollage |
OF Deiginy :

=
aLEE i

Arduino IDE

WIFI101 Firmware Updater

FrEe: “Arduina/Genuing Uno® i

1.30 “ArduBlock”

b o
Arduino IDE “ 7o« 7,



2. “Blink. abp” 5

ArduBlock 5 s Arduino
LED( 1.31 ) ( 1s, 1s), : n
3. . , Arduino : sxems - ARDUINO
, Arduino LED . Arduino IDE e B
. 1.31 Arduino
LED
ArduBlock . )
Arduino IDE C++ s )
Arduino s °
( ]
1 345 HHEE o i e
Bt 1s
1 350 T S i e
ik ls
|
1.32 LED
( ]
b ATl s
Ha e oM oo
Seprml Wriooy 0 L FIRCAEE
glefayt 1VHNY )
dipeiall Yoo W)
didlavi, TTHHY )
( ]
1. Arduino
Arduino s .
D : void setup(){ }
{ } 4 / N N o
(2) : void loop(){ }
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N

{1 , . .o

digitalWrite() HIGH LOW, . Arduino
LED , LED, LED.,
delay() ( :ms, 1s=1000ms),

LED , 0.1s, O0.1s, 7

, ?

P EIs AT B b AT RE 23 Hh BB AT 45 SR AN IR B RS Tl el 3
U BEAE S PRBE PG A i — 2P AR, IR S B X
AT P IR R T IR A i

, LED
’ ?
]
JArduino .USB
]
uUSB Arduino
ArduBlock “Blink.abp”,
. LED “LED ON”, “LED OFF”,
. , Arduino , . s
Arduino LED s

ArduBlock “ ” 5 “Blink Monitor 1”7,



5. “Blink Monitor 1” : 5 “LED
ON” “_ ”’“LED OFF”
6. . Arduino , .
ArduBlock “ ” 5 “Blink Monitor 27,
ArduBlock , , Arduino IDE
5 “Serial.printin();” ;
XA 158 JE XA
void setup() void setup()
{ {
Serial. begin(9600) ; Serial. begin(9600) ;
pinMode(13, OUTPUT) ; pinMode(13, OUTPUT) ;
} }
void loop() void loop()
{ {
digitalWrite(13, HIGH) ; digitalWrite(13, HIGH) ;
Serial. print(" = ") ; Serial. print(" — ") ;

‘ Serial. println() ; ‘
delay(1000) ;
digitalWrite(13, LOW) ;
Serial. print("_");

‘ Serial. println() ; ‘

delay(1000) ;

delay(1000) ;
digitalWrite(13, LOW) ;
Serial. print("_");
delay(1000) ;

1.33 LED

AATANR - X INE

Arduino o . s

.:-'_':lﬂrll BNAEN - Mol ARE

1.34
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[ ]
“Blink Monitor 1”

“Blink Monitor 2”

]
. Serial.begin(9600) 9 600 bps.,
2. ,  Serial.printin() ) . : Serial.printin()
,  Serial.print() . Serial.print() ArduBlock
5 “Blink Monitor 2” .
1 ,“Blink Monitor 1”7 “Blink Monitor 2” ?

2. “Blink Monitor 1”

1) D HTETRT.
© i T 9
3. , , N ?
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s ; LED
, Arduino
LED 5 ,
[ ]
JArduino N N
[ ]
Arduino .
2. “fade.abp”
, Arduino LED
3 olE
s . Arduino
( 1.35 )e
) COMS {Arduino/Gentinn Uno) - O
I
e
Lainl=t
Juval=ll
Tval=
el
Lunal=)
Taval=
| sealad
Lo ml=t
laval=d
Towal=ts
1.35
4. 9 1.36
GND. s
1.6
level 1 2 3
5. GND,
( N
1.7 (

LED

s ArduBlock
, 3s

Arduino

LED ,

b

4
b &
1.36
GND 13 y

( Vo 1.6,

4 5 6 7 8
13 R “Autoset”

Vg o

),

13

9

1.37

LED

10
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1.7

level

0 DO
ELT)

[ a e A A AT A A ]

§

-]

[T T

10



Hhh
6 FIE A T i level if A0)
T B level B
1 'l
HAE Level i IR 5
i 14 0 i - !
iHE IS e P
L HEE R {level* 100)ms
level=leval+1 #

A 135S B R
= = FiRE I 1000 level® 100)ms
] BAEIE

level=107? l‘ .
=i
|
TG HFEN T b level i A0 ;
| iy
(a) STHLNPIRAT TRk 1 (b) A48 level (HIR5E (545 HLIF it o IR P
1.38

int level = 0;

void setup() {
Serial. begin(9600) ;
pinMode(13, OUTPUT);
}

void loop() {

Serial. print("level = ") ;

Serial. println(level) ;

for (int i=0;i<C 3000;i++ ) {
digitalWrite(13, HIGH );
delayMicroseconds( ( level * 100 ) );
digitalWrite(13, LOW );
delayMicroseconds (1000 — level * 100) ;

}
level ++ ;

if (level > 10) { level=0 ;}




1. LED .
level ? 10 ?
. ?
2. i ? 3000
. ?
3. .
. ?
1.
1.39
2.
140 141 , , .
. 10
FERH ErhiE e
LCD WM MEH THAER IomEREM IEiFam
o 1--\. / »
| é‘i' L\ l_ﬂ....m.;_]
i AR
= o= @[ *
T MR
;s s; —
= ) Oyt SHEMR
cdone i
= Q&Q
g | [ ] é‘r_“__
= }__l’ i
g USBHost BEIGME MR [OmA LR VIS PN
R T A
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:

D=y,
D=s

o

SNy

=

1.40

3.
“Auto Scale” ,
4.
“Run/Stop” )
: “Run/Stop”
“Run/Stop” )

o

“Run/Stop”

b
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THERECEI H B RGBT — DR E R LR RS . X
B R — AR LT TP IR F R 7 st AR ah AR
AL A dh A A

THIERE I E Y RGBT R AN R 1. 42 Bz, A998 LU REK
MBI R ) A 28 T IR AE A F 2R G BT A4 A2 3R

i
=
ferrmR
i iy |
.
L]
feb i —|—
Bt
:
i S f fe

i At B2 i A3
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1.8

B2k 2 A AR O HR R AT I 23 05 R A R
W T, LLKBR A ] AL K AR 5% SRS A TR 11
KR ELAT S KT IR B 50 7 R K AL B 3
{1 S B AR R A A2 LR 500 25 7 R0 A B Bk
BRRRSETIAE AR (TR O A MoK . BRULZ SN K B
i R AR BRI Tk B 5 A o 97

RS 75K B F T 1 6 P47 3R 5 0y o
SRR SRS o RS 00 2 0 7 S 5 R 4R
B A 758 LA IRV SR A 2 S U 2 MK
R P R T E S L HR A FRI 2 T

18 g
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WRIEFT R A EE RIS UL B Al A7 A RGeS BT 56, — B4
HEAL IR Gt O R RES A BT Ry, Bt R
87 K A8 SR SRS SURRIN A5 BAL B R G5 T RES
B AHPCAC AR BT T AN DTS A1 B0, s BB B B
R FTA R VERCER
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1.43

I JBE % Tt

1.43
2.
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) 1.10
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1

2
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(2)

ol il

OLED%E /R 7
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s

il
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D

1.11

AT P4 P it S A o 458 L - ) 2R 0 A 1 A 2054 3 2 3
VEMIANESS o r - Fa i 2R 8 ) A 2 58 B0 RE 1R I 4 R [ T e A
AR, BIUARYE D RE BT H e #6518 A BE 4% 1, B FEA8 5 10T K 36
B 5 R s R AR 22 S T R R RN ZE A e
PRSI 1

111

Arduino Uno Arduino Nano 3B+



(2)

1.12

OLED

3

o , 1.12

:3.3"5 Vv
.0~100°C DS18B20
: £0.5°C(- 10~85C)

.20~6 000 g RP-C18.3-LT

:20 g( 200 kQ )

( ) :0~13 mm XKC-Y25-T12V

:0"'1050(:

. £0.5mm
:3.3~5V
128 xed SEIEAL: 2
:3.3“'5 Vv
5V

, 1.43 ,
) , N
1.44
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1.44

SERAE AR 1 VR U S B AT T D RE RIS 93, fE
B I8 B R

X5 B AR il PN 25 5 T 3 Y IR A A A N 1 PR
15 Bl 2 I B ) B ) RS e e A i R 9 S T it
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1.13

A W N P

( 1.13 )

TR AE T E— T 4 1 IF A — AR R kL (154t
T TBE RS MAR A1 A4 F 52 A PPl R R il B B9 )R 95 LT s
ER BTG 3l 5 — 7 i THEB A T A A& SR IR G (15 4
A AL AN REAS U A58 .

JFIRAEEI H B e — A B2 ORI H 1 A A S X
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R FRATT A T DA o iR F) — o 07 =X, oo MO IR0 B [ 3 ) — 3
feo PaE TR BTl DL B £ R 8 WK [W)E & R AR
FHFINECE SR B 7 ST A B 2R IR R E 2R,
SR NIFIRTTER L AR R A R R R e B 2 2 HE L I
Hol U\ AP ER IR 22 6




FrGIEF RGN ISR

FEFIBIW

® EHIEFEREERFENMANBLERS  EETREGRFENELRE
BY - EERASHEHAISFSEISG .

® BERIERBFI RO IR FREG~RIIF RS E . B~ mSHEER
SHINEERABEEERIERAXE.

® EERIERIT S RMAREHER IR ESENFIREM . 2K SR
HrrmigithE.

® BERIERIT A RERFmASHINGERER.
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THRHLAY A A B R A 15 B i PR 1
FFIRREE R GEHL s i e i A B s O 5 B EA T A 3, SR 5 Kk
g s , X S5 B A O A 2 )

48

I ammiien
AR

I

v;}

2.1 | e Q ﬂ W

Uk ",

gzt % 2l e e B R SIS A A e A A Y
BEE A DR 5 R TP il % S i i D REASE Bt 22, LD B H £
SRR, I [RI  FL A/ N s i 8 1 32 RO R T ™ A%
TR O RERSTICE 5 | VA B 52 2 R L K R Y B A AR e — e
BRI RS R L,

PL Arduino Uno JF % A {5 T 04 w42 i) 45 S 491 > 136 B L 2068 i
WAL 8 an 18 2. 2 frzs, o] DL B i il &8 8 v A 2 Fh g
B

PR ALY 265 g8 e b e gb BEES LN AE A/



2.2

. S A S| |

: BT S E 1 HU

BN N - BT R S

P i O B

o 42 101 SR AT IR s 4R B P 2, 2 v, A A R R e A
I P A5 DA R GEas T s B AL A BBk n] = A R A2 62 455 LU
P RGN ANIR PRSI IR 12 4T 5 INAF DR A7 AR 7 [ 0% s SRAM
T RGBT AR B 807 1/ O B R Ry A /i th DI RE 5
SRR T .

Pt il e D e Ml AN R R 3 B0 B RN 1 — s
B2 R SOR I 1R R R TIRE . ANIE 2. 2 Y UART 42 HBLRAE,
X L T ) BEAHRAE il P Af— FBC A T 220 e 5 1 A3 2 31 S 1) e
BCEARES AAE I . AT IF & A » Arduino Uno JF AR
R e il e A KR 20 5 | I RE 2 1T A AR A AR 1 L

Arduino Uno &R BS54 il 2. 3 s, Arduino Uno JF
R TR APRCH R S B AL SE R IR S I Z Ah 8 A 20 4
AR T A A/ (GPIO) BB I, ‘B85534~ GPIO i H
& PORTB.PORTC #1 PORTD, —#f# 5 S PB.PC #1 PD,
Rt A O 5 | RAVEC B R BRI, R 435 | A TG vk A o iy T —
AMREE DIRE it IR 228005 | RV [R]InF i 422 3] 7 AR 214 1 )R
BB b X SRR A T LA SRR I RERC R (41 UART ., I°C, SPI
)5 ADC Fr A G| sk PWM i 5, ks e ) ae
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2.3 Arduino Uno

HBASSE: B — B 177 SR AR 5 [ 1 P i A 7 B 632 5 | A A T 8 A o 0% 5|
D T2 2 2 WA R 1) Dy R AR B ke 2 A5 A S 8 3 R T e A L ik
FERIBETTERR S DI RE . Hoke e, oA Z IR ry 5 | 7E
] — I ) B AR B —FP I RE. ELANS R A4 T AS IR B E N
IC M5 2 B A T Ie 2 Mg R A

SR ATRE T IFER] 2.3 sh# ). LA Arduino Uno JF &R
S 14 SECEES A G %5 | A i A AR S A D RE Y 4%
0 A0 ARZE AR Z 0 B A /i Dh e 0 € “PCOVARZE . 4l e ml DA
T 5 | BRERT LAVE B A i e 1 SURE 3% 42 PN 3B A K
ekt A8 i ADCO, Arduino Uno FF &M 3 5.5 5.6 5.9
5105 1 SECES B T B RO i A RVEC S D fg, i B AT
B 8 (PWM i ) D ae, 76 5| 040 5 5% 30 A HH g -~
PRk

T A2 AT R 5 | B8 R 1% S s Ty e s 3 Ao 17 Gt ek 2R
g 7 R 1Y . sl

(D) LB ABLE

pinMode(14, INPUT); [/ E N4 T 5| A AR K
value = digitalRead(14) ; //iEB 14 55 Bz 5 R



(2) LRI S AL

[/ R B R E 48 B pinMode() &3k, B 45 A A i B A X
value = analogRead (A0) ; /) RENL 5 By Lo 5

(3) SR i Al

pinMode(14, OUTPUT); //3%& 14 5 5| By g i h A X

digitalWrite(14, HIGH); //3%& 14 5 51 Brshr 3 0 B 543
digitalWrite(14, LOW);  //3R& 145 5] Bobin hAS & F 2 543

ol

|

.‘7,7‘
.‘%—

q\

(4) FLHA S (PWM i i) il &

analogWrite(11,255) ; /)& Z A 55| By PWMEEDL) #r i, BB S8 B 0~255

Pl il st o SAUE T A A A 1 A S A8 - 2 5 RGN 1) i AR
il o AT A B SRR AR BE A B RO M A AR A B R
il 2 T EL A i s v A S e . X 7 3 SR 8080 g o 8 R A2 A
PR A M A AR SR I EL s i e v A e Sk s . A R
SO 0% A\ AR H 3 UL IO 8 25 P36 A2 IR R AH L A o A A
3o AT LR TR 10 A0 e s i b 017 325 ok 5 il el 42 il 4 1) i AL D
T

R SR LR i A LA — %€ B S R WU Y & i B — MR e . R
AR A RS A/ R A DU AT AR A A/ i
55 A0 U AT — AN . L A Bk UR CPU AR
R, SEmPPE LR ZE . Hon, R e A B i s 1 e B > 933
g — AR E Ao s BB — B Rl A/ TR BER
AN B TR AR B LR SE A 2 R B TR R A )L R A
BHENIERE A8, XM AWAR TR0 77200 T A AL
AR . B RS+ Bt i O S8 i T — A/ i
(AR 55 o 1T B — B ] A5 7 -l LR 48940

HR T DU e i e e IR R AT AR B AR v, TR HE
SR BENLEAE , FR T IE A s AT AR P, 5% 21 D 00k e S e 1] 30t
R TR 95 B2 e, R TR 95 B2 e B IR v CPU SRIAEE A 352 1l
Hp i CPU M A e . AL B B > D9 ], AR BE ) 241 ]
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BB T RERR— /N i) — R A B 1) b, 1O 810 (] bl 55 5 BT 455 B > 9T
TESRIrE NPT TE W TS, SR )5 BT FHE BUE 2185 LIRS 15,
PRB SEEE M FHE 2 E AR IC I TURS TR IR g 22 A > . X R 7 =X
BZAi—mIr =0 B I MACRA it m. e, “7fEABHE kA
2P FA R S T AR W e IA A R WA K 1
B — /N ES I A B2 28 AR E B0 s e v e Rz bR
TCHY BUAS” AT AR S T A “ A RO S RT3 ) 8 20 A 2 A B iC 1Y 0T
T FF AR RS2 2] " S g e Wi Bl 4k AT EREF . TR ER B
EanE 2. 4 s,

&

i

2.4

DI E—BARRF B R D ae el o @ i 2 th 87, 45 13 551
1 LED L4 500 ms FEIBR AR .

#include(TimerOne.h)  //#AMZ 8 EH & & TimerOne sk T4
void setup()
{  pinMode(13, OUTPUT); /)& FZ N3 53] B A A
/ /A BT 3, B 500ms AR — KT B 55 P B RS S 2
Timerl . initialize (500000) ;
/ /3% % reFresh() J# A 2 ot 25 o b7 F42
Timerl. attachInterrupt(reFresh) ;
}
void loop() { )
void reFresh() [/ P B RSAR5
{//iE813 5 3| e & &, SF B
digitalWrite(13, !digitalRead(13));



HoAr, loopO) BREUE EFEF  reFreshO sREUE TP W IR 55 FE 7 . R
JFEAThE . | PUT ER T X B E BT BREA TS, B A
ANPHAT » BB B il 2 122 WA 3] B 3 A% ok i i oK, AR P A
A BT A PR S T ) BT s AT RS i e 1 rp W, BT rh
T A 55 R« A v T R 55 A 17 AT 56 B8 5 IR [l 28 SRR P A T A L A
BRI ER T s R g g BT BT, HEERE T —4
HRITIE K .

2.1,
2.1
uUno
Arduino Nano
Due
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THEBEE R GERY R A AT LA 2RI i AP E Y Bbs L BREAL
B 545 L T LAGE FHAE B SR S de i A2 8t . A St mT LR J]
L ) BRI A A T PSR I 0 B, g B dlale 1ol 45 R e Ak B, DL 2R
SR RCHIE A H AL PR 10

1. Feik

£ PN IO 4 &S o NI SR BTy S 3 N N R (N R P T R TN
& L E—H LSRR AN BB T LS A A
8 FE A T AR R HLAs 5 A0 5 A3 B a5 N8 i SR E (A 1AL 2.5
JIeR) o FEUNAE 6 o i 25 Fh K AT LA L 4T T SR i R ERA —
HUESR /R KT S8R R AL T TARRZS . B 206 @il T LA A
AR IT G




. Arduino

Arduino
VCC,

,Vout=VCC,
Vout ,Vout=0,

Arduino

2.2

VOC NCC

e oul Nimid

2.7, S
Vout .S ,GND L 2L
Vout . GND GND
28 2.7 2.8
S VCC GND

2. fRERAR HIRE

N B B RS A% B R BN A 2 b 5 82, M FAT] T PR A 1
A GEn] LA AL AR R BN A 5 B
TR AT Z B0 o2 4 B A ﬁﬁfir}f&l@ AT RAL I R
P AL T P P AR SRS DERUL R T AR IR R AR I
LIRS LLAME I A AR IR VAR . GPS (LR 55 5 1%
%&T}Eﬁ?ﬁ/\ﬁiﬁl_fﬁﬁi/ o3 T AR AR MU AR i, M A%
BE LA AR5 5 BN UL TR RER SR HP I S A e 1y ) B
Tnv, BT SRR 25 | I 4 ADC,
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56

, . ,LED
. . LED .
( ]
Arduino Uno, . M5 LED.220Q  .10kQ . . .
( ]
29 .
IEISE i v FRYGepa i e b
Bt k128 LED e
2.9 i HE
e T
] O P |
1. 2.10 5 Arduino
Uno 8 : LED 12 . (
. 0 1 . 0 1
, 2)
2 . LED . .
8 . 12 .
LED ; . 8 .
12 ,LED , 2.10
( ]

int ledpin=12;//& X LED 4& v 3 12 % 3| B
int inpin=8;// & L 44N A 8 5 5] iy
int val;// & % & val

void setup() {



pinMode(ledpin, OUTPUT) ;// & X LED 4% & 3 % th 3% =
pinMode(inpin, INPUT) ; // & X ded 3 7 g iy N33 2
}
void loop() {
val = digitalRead(inpin) ; / /33 8 5 5| Bt T4, 4% LK 24 val
if(val== LOW){ //#mldbt % T4 T, 4554 T ot LED A&
digitalWrite(ledpin, LOW) ; // % 12 5 5| Bk o, -
}

else{

digitalWrite(ledpin, HIGH) ; //% 12 5 3| B & & F

}
}

1. loop() digitalWrite(ledpin, digitalRead(inpin));
2 LED )
( 211 ) .

2.11

T — PR A £
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2.12

( ]

Arduino Uno

58

BB R R AR I I BEZ —. 7E ATmega328P [
TBAERL T —~ 10 KRG EEAY ADC. % ADC Al 52 0~5 V BB HL
BN, B PORTC ) 6 A~ A/ 3 10V R iy A I8 , X W AF
Arduino Uno FF &M RIS A0~ A5 5114,

1. HLfids

AL CANTE 2,12 fivs) — e =5 | EA i e — sl
AR BEL A o G A P Sl e 2 fk 14 7 A0 L LA (L B I 52 L S Y
faHE R o S SR R v g R D T AR DAy A e BT 5 2R
SURE AL rA) 5 D0 mT A DR s (L BELASE o R e T A D 2
WP 2,13 s . B =G, — e a5 IS0 5 fa i T AR s
PR 475 D0 i) o i AR i R s

2. BUSA 5 R ke fas il ik

Arduino Uno JF & WA 6 P L A 5] ( Arduino Mini #
Arduino Nano H &M A 8 1, Arduino Mega 2560 & A 16 1),
AT A 10 SRS BB ADC, 1] LUK Z8 38 i H T A5 52 ol g
10 AR RR Ul . R ERERDE 0~5 V, B AR 0~5 V%
AR 0~1 023 BYRBUE , HAG N 5 V/(1 024 ASHAD L BEAS FLAL
15T 0,004 9 VHI 4.9 mV)

BN R A5 | B U, 75 22 FH 31 analogRead (pin) B
A5 RS E pin AR B S . pRBGR [ R 5 508, S oA
0~1 023,

HA 7E 2 2, W SRR A 5% O AT AT )
analogRead O B9 [FME L2 R M FRLL R R )



1R BRI 5 S Ab 3 A Gefa il Kt
g il 2

ERRTRN

[ ]
1. R 2.15 5
Al~ A5
2. s ®
3 Arduino IDE* “
, 2.16 R 2.15
(- X |

TR T SN

2.16

( ]

void setup() {
Serial. begin(9600) ; // #1454 % 2 # 4y % % 9600 bps
}
void loop() {
int sensorValue = analogRead(A0); // 23 A0 5] B e #Hir ANME
Serial. println(sensorValue); // % 0 % v P 2 7 KRG (A
delay(100); // 33k 100 ms

d |

I
I‘sl'” HH } “Hff ‘.} ﬁl .jx.‘J-';. J

g

||- T '."'

'

B LR
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,LED ;

D
(2) LED 30s,

[ ]
(D

2.3

(2

[EY

LED
LED,
,LED .
2.3,
Arduino




2.4

3

2.17

@

(5

220 O . 10kQ

~

2.17

T BRI

| s —

| Ameomems —

2.18

sty

FIA?

2.18

HC - SR501¢(

fREAL B

peatibnd

24,

AR Getrl B

LED

M5

LED.
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2.19 o

meesm FEARS SEEmeEE B8
EEEEE WA SR Ww R EE

2.19

(6)

/)RR LR W A KA, analogRead () % 24 4918 W14 56 B 52 0~1023
int lightValue = analogRead (lightSensor); // lightSensor & & 3% A0

[/ B ATAMRLIMEA, 1 AHA,0 AEA, sensorPin &2 LA 4 55| iy

int humanHeatValue = digitalRead(sensorPin) ;

/) BNG R EE A, Al FLIE K, R B R AR R 5 R LR
if (lightValue=>600&-&. humanHeatValue==1) {
digitalWrite(ledPin, HIGH) ; //4e R X & F LA A%, 0 2T

delay(30000) ;
}
else digitalWrite(ledPin, LOW); [/ he R T KA A, W KT
( ]
600, . .
5 25 A0 .

2.5
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2.6

(
t

HC -

40 kHz

LED

2.20

SR04
HC - SR04

220 Q

s= vXt/2,

Trig

10 ps

10 kQ

2.21

Echo

2.6
Arduino Uno
5V
3
2
GND

VCC
Trig
Echo
GND

63



# define Trig 3 //#8 % s 45 B % 5| By Trig i 43| Arduino Uno FF & # 3 5 3|
# define Echo 2 //#2 # i 4% B % 3| #r Echo %42 %] Arduino Uno 7F &4 2 5 5| Fy
float dis(int trigpin, int echopin) { // B S BB F A
float cm, temp;
digitalWrite( trigpin, LOW); //% Trig % i — Mk &,
delayMicroseconds(2) ; [/ E 5 2 ps
//% Trig NI Z Y 10 ps 89 30 F42 5 Ak L 0| 3B
digitalWrite( trigpin, HIGH) ;
delayMicroseconds(10) ; /)% 10 ps
digitalWrite(trigpin, LOW); //% Trig & i# — MK -F
temp = float(pulseln(echopin, HIGH)); // 74k &l ik 4450k 18], 45 ps
em = temp * 17 /1000; / /38 3E ¥ % B ] (ps) 7+ 3 & (em)
return cm;
}
void setup() {
Serial. begin(9600) ;
pinMode(Trig, OUTPUT);
pinMode(Echo, INPUT) ;
}
void loop() {
Serial. println(dis(Trig, Echo)); // $ v % v ¥ 25K Bag{L
delay(100) ; // #3R 100 ms
}



ToF

time of flight,

b

temp * 17/1 000,

b

ToF
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Z R AR AL LA AR A D7 U R, g vl DL 4 3 %
AN RLANE R . — Do BB A 2 A A T O Z2RE
A . JFIRBECEI E A i 07 200 0 RO S e AL S
By, m] Rl AR OERCR s R LS 15

M Arduino AT LASE SIS HL = A AR Z e i DA dse i T B0 2 P
JEIER . SEBUATOCRCR B i Y2 LED, M AEWS & H P 8 1 fe i F R
TUA AR AN 25 5 DA RO B, ] AT S i D ML oS L) T
ERCBEET LA A

1. LED
LED S
. LED 9 o 223 LED
LED NN s 8 s LED Arduino
. Arduino Uno LED, LED 2.24

2.23 LED 2.24 LED
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( 2.25 )
2.25
for(i =0;1<C80;1++){
[/ B SR 8 5| My, B TR A G AR R R R E
digitalWrite(8, HIGH) ;
delay(1);
digitalWrite(8, LOW) ;
delay(1);// 0 TXEWK S LB H 2, AT FAR—HG 55
}
tone() )
(1) tone(pin, frequency), ) noTone() .
(2) tone(pin, frequency, duration), duration s ,
noTone()
tone() , 2.7,
2.7 C
1 2 3 4 5 6 7
(Hz) 1046 1174 1318 1396 1567 1760 1975
1 2 3 4 5 6 7
(Hz) 523 587 659 698 783 880 987
1 2 3 4 5 6 7
(Hz) 261 293 329 349 391 440 493

( ]

Arduino Uno N 2 ®
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2.26 ; ) 5
( ]

# define Length 250 //48 2 &A% 48 250 ms, 7T B TAF

# define PINOUT 12 //45 & ¥ %5 45 12 5 3| iy

AR AN - DR S S P SN & i & D
int Tonel.[ ] {261,293,329,349,391, 440,493} ;

int ToneM[ | {523,587,659,698,783,880,987} ;

int ToneH[ ] {1046,1174,1318,1396, 1567, 1760, 1975} ;
AT T &R R O & W &

int Sound[ ] {1,2,3,4,5,6,7};

[/ FANGT T I T 1 4,0.5 T ¥4

float Tone Time[ | {1,1,1,1,1,1,1};

2.26

void setup() {
pinMode(PINOUT, OUTPUT); //3&% & 48 2 5] My 4 i b #E X,
}
void loop() {
intj; /J/RX—NMEXREE
[/ VEERE R F AR T e A A
for(int i=0;i<sizeof(Sound)/sizeof (int) ;i ++)
{// BT AL 0 Fr4s, F4F 1 #F5 ToneM[0] & #4937 &
j=Sound[1] — 1;
/ /b et 58 5 sk A xR OR A 64 7, B e TE] A AR R b 2
tone(PINOUT, ToneM[j]);
delay(Length * Tone Time[i]);
}
noTone(PINOUT); // %M % &
delay(2000); //#%F 2s



&

0

2.27

\]

F T A E A B 0 AR R TS S, R AR AU S T 2E
B AR E DAC SR 5875 5 IS S e . R 19
Tolops il 45 0 B A A DAC, KR e H5 2 BE 75 22 0 3 B T 14 458 B ke

L

I

|

Hr

- e

e

2.28 PWM

L kP GEIE PRI A

ok w5 B R B R T FR bk sE 9
(pulse width modulation, 455 & PWM),
TR P 7 A 5 R AR US4
SERTERER, PWM {55 & —Fh W
[ (E K 98 o 2 Ll 2 AR s 2 AR 1Y
ff'o. PWM By ZEIANIA 2. 28 s,
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=20 ms
S vT
Wog 140
gyl e
Ly
T=20ms

2.29

PWM

70

PWM XL AE 5 (4 3 B Q0 38 2
FE A T G O Ok S B AY AR R Rt 2
PAVUPRIO T b v i L W eR L W 2, 29 BT R 1R
50— BEBF R A R AN 20 ms, 3k HLOERE
22 10 ms(RIIE HL 10 ms) o fRHLSEFSE 10 ms
CHIrHL 10 ms) . LAIXFERY 20 ms 4 543, 78
T L AR ]S N W7 B XA AY 20 ms,
IVOREIIT e g5 S — AN IR 20 ms, (52 1
H50% 0 PWM {55, A0S & B F (4 L
J& 5 VIBAX—F 5B UE I 2.5V
AR . EOWE e LIAE QN T B . —
BEstE N HA —P a9 i R3RAE T 5 VLR, A 24 T 15 B BE it R] Y
HRMAET 2.5 V o ; 50 b, — BERa] Py 2 DU 4 2 — A9 B[] 2
fE 5V HLUE A Y FAE R B Ry AR LT 1. 25 V iSHL
PWM TEl 5415 FH 155 09 v il i o8 i 78 v - o O T
FFAT e B ) L e AL AL ) 5 . 18 22 TOh il i P9 R R 14
A PWM #4il#% , Arduino %‘ﬁﬂ%ﬁéﬂ% PWM {55 (B3 )l 17
EIRATE ) BRI B analogWrite O, X — BREOEF 25 b 0~ 100 1 5t
T 0~255 X Ja], m?ﬁ%m,ﬁnﬁ‘é?ﬁﬂﬁﬁm%/\%lﬂiﬂ pin i 4 5 25 1
100 % B PWM {5 5, 7] UL analogWrite(pin, 255) H SZ 84, 411 548
By o5 25 oA 50 %0 ) PWM {545, W AT DL analogWrite (pin, 128)
HesL B,
PWM B AAHLE 5 B ARG, o 11 R LR 30 ) 00 i 11 3
FH SR8 i o HORS B L DAC IR (HIE 9T 2 i il #5 R H » LASE
PRI AL BB 45 D) g

LED 13 , 13



PWM , PWM

PWM LED,
analogWrite()
( ]
Arduino Uno N M5 LED. 220 O
( ]
1. . 2.30 ,LED 11 ,
PWM ,LED
2. o
[ ] 2.30
void setup()
{
pinMode(11, OUTPUT) ;
}
void loop()
{
for(int a=0; a<{=255;a++) / /B HEER R4 PWM & & iz 3 32 e

{
analogWrite(11,a);

delay(10); // 5T % 44 10 ms
for (int a=255; a>=0;a—) //BiEHEIRkIz4H PWM & 2 iz 5 )

analogWrite(11,a) ;

delay(10) ; // %8755 4R 10 ms
}
delay(500) ; /)R EBIEF0.5

2. bl

HAL AR Shik”, B REHT f REFL 40l sl AE , M AL AR I AT U™ 2R
YRENFEH , A A A UIE B 1 B T

RALARZ 702 $= TARR IR R 23 vl 70 o B A LA 2 A
BLs#% TARIEBEAIA o0, w] 00 e 28 BUIL L [R5 R BIL s e fikf T3 3l
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Ao Bl 7198 S0 3 4 G Sl HL LA BERE A TR 4z B il A
AL, Ferh il PR AL S AT 23 28 s LA Al FRLATL

1

LA AL — A PSS S AR I A YR A E Dkl b 5
RRUS S B FRATLAIE AT BE RS | A0 OB 4 P T | DAY R R A7 A 4
— & U R AT URE S ] e

2.31 L298N

2.8 L298N

IN1

TR E R AL 5 T B R TR, It AASRE B T &
MR HLAE i FRATTFT 22 50 A B i R, I T8 A I FEL R K )
N = HRAE ORI RN HL A 3 R LS ol o, i mT A &
I T L BLER Sl A5 HR ok 5K 2 B i FEL AL

L298N & FHMa & H A AL G R, Wikl 2,31 B
INo L298N VRN L HLBR BB H , AT LU 57 42 i 7 2% Fe L, SR )
PN HL T AE .

L298N e rt, IN1~TIN4 D2 P [ H ATL a0 13 1% e o) 42 3l
SUE. L298N B LK sh i B2 iR hpe R W%k 2. 8 fim. 4
INT 1 IN2 5] Sy e o P S P, HR AL o A SR
MLER S 15550 5 24 INT R IN2 B A5 50— & — R 6 i
iy A FERER LSS RE T % 8, AL B o B
[ ) g IN3 AT IN4 DA AR Y 7 2 il

IN2 IN3 IN4 ENA ENB
/ / PWM /
/ / PWM /
/ / PWM /
/ / PWM /
/ / PWM
/ / PWM
/ / PWM
/ / PWM

AR, FRATRE AT DA i 45 1L298N A b Baoph e, 5 F sicdas il g 45
ENA. ENB Pl K& IN1~1IN4 b4 il {52 10 7 AR SE BUX L pLES 1] |
ST SEAT R
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2.32

Sk R

W T

2.33

R

2

MRS AR] R AL A — b, el Bl FRL AL %) 5% 2 B0 A
T DORS A il o el P9 B AR AR Gk O e A
&5

W ULEIRENLCAn & 2. 32 Fr7R) Fi BT HL ML AT LA
SRR I BB N R AR T R A 3 B R b, LRSS
FIUNE 2. 33 Frw LA AR VR 0 B i 3 il A% 8%, T i
T PRI e R AL i 1o L Hodp o B i PWM
fa%. fEpLEy PWM T A 2 &5 — M55 Ho kb
i B LN R AEHLEERS R Can &l 2. 34 fiis) JHE I
AN IR, DR — 8 B F R R A R UL AR AL
B =AU, 3 2 R | R IR T A A i g

o LT 11 e
1.5ms _f—[ ﬂ [—[ I_l |_| -.L a0
2.0 ms J_—l ]_| FL 1711 (- 180
- 20 ms E
2.34
FEMLAEERIFE P A

# include (Servo.h)// 3] B AEHLEY Kk A+
Servo myservo; /8 FE—AFehust %
int pos=0; /] RS FEAEA4E A B A O°

void setup() {

/] 38 RACHE RAE R LR T M Ay 9 5 5 Wy, Ak AT PWM 4y i

myservo. attach(9) ;

}
void loop() {

/] FEHIN 0530 3] 180°, /> A &

EA=% 15 ms

for (pos=0; pos<_=180; pos+=1){myservo. write(pos); delay(15); }
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LED
( ]
2.35
2.35
( ]
Arduino Uno N 6V
LED. 220 O . B50K N
( ]
1. Arduino Uno
2. 2.36
o ,L298N
Arduino Uno
7 8
uno PWM
6 .
5V . LED
PWM /0 0
3. ,
4. )
( ]
2.37
2.37

; ENA

,LED 8 ,LED

o

(A AR R {5 ki AR B

LED

IN1 IN2
/0 s
Arduino
/10 )
A0,
h ° 2.36
FEHCBTICLRE A T
PR
0 M
fE R I
M LEDSLME




( ]

const byte L298N_IN1=8; //& 3L 1.298N IR sy A3 IN1 £ 55| By 5
const byte L298N_IN2=7; //5& 3L L298N 3R gy 43k IN2 i 45| By 5
const byte L29SN_ENA =6; //7& L L29SN IR &£ 3k ENA £ 45| 5
void setup() {
pinMode(1.298N_IN1, OUTPUT) ;
pinMode(1.298N_IN2, OUTPUT) ;
digitalWrite(1298N_IN1, HIGH) ;
digitalWrite(1.298N_IN2, LOW); //IN1 & & -F, IN2 {& & -F-, & U iE &) 5% 4%
}
void loop() {
int val = analogRead(A0) ; / /i BUE M MA L 7 A0 #9448, S8 B B E 0~1023
Serial. println(val); // R & val 4944, H 12 347X
analogWrite(1L298N_ENA, (val/4)); //4=4) & pLit ik
analogWrite(5, (val/4)); //¥:%) LED % B

analogWrite() , A0

val

2.38
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15T el
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BS54
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2.39 @

1 25 , s s
, , LED,

LED o 2.9 2.10,
2.9
2.10

1

2

3
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2.39

Jrufl,
BL 2 At ke

®

A A
5 a0 s

, LED

LED

LED



fi g ke AT S it
S0t
LED
1
i
| iy AF LR
1 7
# .
=n TR i
5_ 1
T it
i 58 4 0T fi S
[
== L]
i
i !
(b) FHiE AR (o) i B b M R R
LED. 220 O . 10 kQ N N

@D)
2.40 o
i T
2.40
(2
241 ®
e |
e i
|
'
IS
H
2.41 (a) b R R
(3)
S N M5
2.42 .
2.42

Fommmes remaw www
BOgEsEE psEad s@s

fw

FREE mad
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3.

D

currentMillis = millis();  // R L 9] & L1547/ 19
// 5 A7 B ) e I A B ] 2 £ K T IR B AT AR 55 4)
if (currentMillis-previousMillis™>Timeinterval)

— Vo HAT AR Rt A8 3 )

button1LastState = buttonlState; // & # 442k &
buttonlState = digitalRead(7); //# 44k 1 69 & T A
/)BT RIBTHBRR,7 53 e N B R &
if(button1State &.&. !buttonlLastState)

{ e b/ AT AR T AR 09 AR B AE 4]
delay(100);  //F& 0.1 s #m — ok btk &

-
0

millis()

millis() Arduino o
Ve
attachinterrupt( , s
2 3 . 0 1.

2.11

LOW

CHANGE

RISING 0 1,
FALLING 1 O,

). Arduino Uno

50

Nano
211



LED

2.43

(T ) 3

2.43

D

() 1 8 = I

b

LED
LED

e} i faLLdE

2.12,

LED

LED

() FEfa T
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2.12

(2

3

PWM

2.44

(E¥sERI

i

2.44

2.45

Arduino Uno Arduino Nano

AL

ot il

YHRLED
SRR

2.45

A Geea i K

LED



D
M5 LED . .220 0 .10 kQ S N
, 2.46 0 2.43
LED ) o

2.46

(5)

int delaytime=50; //Fi& LED I ¥k 64 2& iR B 4]
int led_status=0; //FR#% LED 69k &, "l & F 4540, B R P b A0 22 S 3, i & B
void setup() {
for(int i=3;i<C=14;i++) {pinMode(i, OUTPUT);}
attachInterrupt(0, Press_button, RISING); //f& 2 5 3| Bpdh 42 ¥ 7
}
void loop() {
if (led status==10) { //LED % %
for(int i=3;1< =14;i++) {digitalWrite(i, HIGH);}
}
if (led_status==1) { //LED #t 17
for(int i=3;1< =14;i++) {digitalWrite(i, HIGH);}
delay(delaytime) ;
for(int 1=3;1<=14;i++) {digitalWrite(i, LOW);}
delay(delaytime) ;
}
if (led status==3) { //LED & &k

81



for(int i=3;1< =14;i++) {digitalWrite(i, LOW);}
}
}
void Press_button(){  // &3 P b7 4L 22 & 2%
led_status = (led_status+1) %3; //KREEEZL£ 0~2 Z Ay

LED ,»  LED LED
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FHilR 58 (4 R FRIR IR
i RHIER

FEFIBIE

TRAREGT BREEENEREES  BEXRE . ZIEEANRIES .
REEIY BARRAYER . CAREES . Tl TREERFT E.
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Wi-Fi
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LT IRBE AT R G A5 AR B | 2R 8 W) AT o 215 L B S e
feih ., Jdad HI AT LSS R B L, S A 2% 2R RS L B R R
G114 B A B H AR AL 2338 B TR Ry RS , s 1iifE 1T ) T Bk 4y R
H N T A BT AR A T IRAE R R G 2R 5 A aE £ 7 SR

— et 2 EE {5 R E 38 {5 P BRI 7 3.
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# BERERE, K303 50T 8 AR B LU E I AN B
AR B RRER ., fEdfrdEIr 0T . 8 AR o 8 ik
MEHES Uy 1248 o — 2% A5 5 Al ik s 7E I A7l (5 07 30T L 8 2 il
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FEBE IR CEI H %5 2l B RO I R S
IRE . s il 2 59 AR He 2 18] 14 38 45 v] DL R el 15 09 O 20k 58
B LA DRAE R GEas TR AR B8 Sz 45 R RA N FE =
T ELBEIN , BERS R T UGS I — NS A0 B G RIER, OR 2R
HEHE I I PR SE B R BN 4%

I MRS I R A R ATC PR, WA 2 i 2
A UART ST E 0 PC B SPT RS W WL e 2 RE
WA Wi-Fi 48, AR5 BT 2% EAL B i 0 RN AR i 3 A%
AR AER GRS B M FESF 2 IR R 2R . s s i s 0
PSR B P R B A4 T RP S T2 IRl i A H 52
i ] ERR A 2 S AT, R A B B R AR R i e
F FRASTH a5 O 20 it B R R AR R RS IR

PART AT R —A P A 5 (AR 77 28 L4t iy H i, R 7E , A
ITRZATH UL RE A B B 2 X A NP or i, i H 24 8 F
PLE R E A DiRe, B e LLANGE B CZEME L, Jf BT DURYE A & 0 &,
PRI AR RT R X — V) B BRI AR

Atk T E S0 £ 48 (BeiDou navigation satellite systems {75 & BDS)
ATE AT A EER M s T 2K DA SN RS, Rk
WO HRARAT AL 67 TUR RS 98t ] S I 0 E S O ZIRE

LA T AR AL AT DL S LS I RS B . (H2 5
TET T FATan AT e e We il IO I A 4 R 7 e B 1
B A I E AR B A5 R

(universal asynchronous receiver/transmitter, UART)
N o UART
( UART ), UART UART
. UART ; UART RX
TX UART o RX TX
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9 X RX R 5
’ ’ bl
o 3.4
77—\
b Y 34
UART 2 UART . o
USB UART
RS - 232 UART >
, s -15~15V, UART
UART 9 >
USB 9 Arduino Uno USB UART (
UART 5 Arduino Uno
Arduino Uno UART RS - 232
9 3.1, :UART 5
3.1 RS-232 UART
(V) (m)
RS - 232

Arduino Uno  UART

90

UART

(] s

—l Wi

Arduino Uno
UART >
1.17),



( ]
[ ]
(L
Arduino Uno, : Arduino Uno.
.USB .2~ 3 SMA (
N 3
(2)
35 Arduino Uno i
TXD 1s )
= 3.5 Arduino Uno
3.6 .
TR A TN
'
B | B
Pl i
'
L [
LR R T
A G A
R E T
3.6
4)
’ Arduino,

# define BeiDouSerial Serial
int LED=13; //#% %2 LED#=)T3% 2% 13 55|y

struct
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char BeiDou_Buffer[80] ;

bool isGetData; //3RIE] GPS #L 4Bt A« A
bool isParseData; /] BB R AT AR
char UTCTime[11]; //34F UTC 818
char latitude[11]; [/ RIFE R
char longitude[12]; [/ FRIFEE
bool isUsefull; [/ RAEAZ B BB Ay A
} Save Data;

void setup() {
BeiDouSerial. begin(9600); //#% & UART % 2i#13 55 9600 4%, 5 b F k43 UART fie B — 5L

void loop() {

/% bR MAE R R AT B A KB AL B i S AR R R R B, AR+ /
BeiDouRead() ; / /3R B GPS # 4
parseBeiDouBuffer();  //f##7 GPS # 3%
printBeiDouBuffer();  //#r & #4475 69 2 3%

(L . 9 600 bps.
(2 . 3.7

o

| @coms - g =
| Rk

(TRt AR R

Save_Data. UTCTime = 051909 308
IGFE DATA iz non usefulll
CITTIIII rTITI I

Sove_Data. UTCTime = 051910, 3068
IGFE DATA ig mor usefulll
I ]

(Save Data, UTCTime = 051811. 308
IGPS DATA is mot usefull!
LT T T T

Save_Date UTCTime = 0501912, 097
IGPS DATA ls mor usefulll
e e L]

Save_Data UTCTime = 051913, 097

GPE DATA is not usefull!
3.7

[ ) i 0 BN o Ge00 BEMEE « Clear olitgl




3

( 3.8 )’ 1s

@ comz = = ®
I ik
Fave_Data. UTCTime = 052201, 000 -
Bave Data. latitude = 31, 0263

iSave Data, N_5 = N

Save_Data. longltude = 121, 4365

Save_Data.E W = E

R

Bave, Data, UTCTime = 052202, 000

Save_Data, latitude = 31, D28

Bave Data. M_8 = N

[5ave _Data, longitode = 121, 4365

Save Data. EW = E

SRR

Save Dava; UTCTime = 0523008, 000

Save luta. latitude = 31, 0285

Bave_Data, N5 = N

Bave Data: longitude = 121, 4365 .
=IVET INFTAIETE - D000 HERFR. = Clsar oitiuf
3.8
’ ’
? ?
) ’ ’
?
.
A Y

EEsYIBLIESRIE R a7 wg VS PURTAIN X RELE IS VTR SO IPN
PLACH. . TR B A% AT DL LED 45 B B 4258 B 1 52 44—
B EETR ZE R T R BF L OLED B FUECI 4 45 iR BBk 23,
AR URAE PF 35T H S 5 A0

XK B RBEHERE T WoR g, LL OLED Ji Ry 4], 5% 1) 7 7
Bl R BIALE s B R (R R L R BB SE S ROk
P, P2 SRR I 4 — > TG B a8 A 4 ) 45, B DA B ol 2%
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PR 7R i S R SE RN B . XS AL R P 4 — B &
AL — MR/ N ELH TR T B D R AR ANTE O R
NI BREDE , DLl R B 2R B 2. 22— o e it
S O T SR A

I’ C (inter-integrated circuit) ) )

; . PC ; SDA (serial data)
SCL(serial clock) , 33V 5V, FC FC
, 3.9 ,
EEPROM N ADC DAC,
’FC 5 ; 100~
5 000 Kbps

FC s FC
e | @ |-
’ P
2 -

112 s b,

5 FC . ‘w QL&E

, 2C 3.9 I°C 1>C
’C 5 FCc ;
b IZC b
SPI
SPI(serial peripheral interface) s :
, ) SD .LCD
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1.
1 SPI
’C SPI UART
1 UART
1 SPI
2 , SPI l’C
3.2 I°C .SPI UART
I’C
SPI
UART
3.10 OLED
U8sg2 Adafruit
Arduino IDE “

—>

),
’C .SPI
SSD1306,

1 UART
9
UART

e

3.10 I°C

b

1 PC

3.2,

OLED
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s , OLED .

[ ]
D
s R 3.3
3.3
SSD1306 ’C SPI 2
. Arduino Uno. I°C OLED N .
(2)
OLED ’C : : \ .SDA  SCL;Arduino Uno
’C ,SDA A4,SCL A5,
’C : . 3.11 Arduino Uno
OLED ®
3.11 Arduino Uno OLED
(3

) , 9 OLED
’C ) 0x78,
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Arduino IDE “ — — 7, “U8g2” ; )
, 3.12 .
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lmmiﬂml#&hhﬂdmmﬂlmﬂmﬂlrm Fearmplen for the bapc faection asd -ﬁh’mmu |
rypas [earial maniar, auidergeeal, e geaphie doiplees (gl f ugdn., 3]

Nﬂ h -va-

ranachrmoms i, GLED snd o ok Library; Glaplay controllary S40008%, S804 068, S400NE, S50 1022, 550 1309, SRDINET,
BED1I2Y, 15D ARAY, SEDISAT, SHILES, SHLLNT, SRELMY, SHILZT, TRURS, RAEEDS, LEFORL, PEDETH, POFERL, HE12IS,
UEFREN, UE 1R04, BE ERAS, UCLETD, UE 1811, BELFO0, SEFIES; STEIRT, AT25900, STPNESs, NIF354, [NTRNI0, STA0es, LOT0sE,,
KER AN, SEC AT, SR LA, TLARED, HANTZ LS, Tntarfacws: T30, SPT, Parallel. Mernrhraena Lo, G450 and sink Lo
Buissaseas nf |INghb. Bupparted diiplay sonkilerl EEDIIDS. SE01I04, $500300, RERI1520, RROLTIN $I01377, BADRIIY,
SADTEE., SHOTSOT. SHLLOA, FHITOF, SHIL00. SHITEE Tesal, RARESI LETSEL] ROOESeE. BCRIA1T. MUlIF0 UGIRT,
1BCAG, ARLRDD, UCTele, Ut LR, AT TR R T TN W TR TR, e, mn.nmu-r
STOUST0, BRHIAELL 1050, ANT TR Supaortad inferacers 150, 85T Feealel Featuwrs UTFR, r700 fonke. IS0 shar cotpirs
Mains, infy

WEza v || WE
.-uﬂl_lu_mu GFR 1 ol ) } i
A«Hmmuw Adalroit GEK lasad graphics Wbrary. Uis sur Faedfme Aduings arabhics By teaithas i fasty fion
g d pertwt (et itk sornd s i g ko el s )

Matn infz
il

3.12 U8g2

(5

U8g2 U8g2logo, 3.13, ,
3.13 U8g2logo
(6)
# include(U8g2lib. h) // A USg2 A

USG2_SSD1306_128X64 NONAME F SW I2C  u8g2(USG2_R0, A5, A4, USX8 PIN. NONE) ;
void setup() {



u8g2. begin() ;

u8g2. enableUTFS8Print() ; //F’ UTF-8 % #
u8g2. setFont(u8g2 font unifont t chinese2); //#AA P LF &
u8g2. setFontDirection(0) ;

u8g2. clearBuffer() ; //# OLED &3

u8g2. setCursor(0,15); //EAEFHWAET Al E

u8g2. print("Hello OpenSource") ; //# & 2 769 R A
u8g2. setCursor(0,40); //EZRZFHHATAILE
u8g2. print(" R, AREF") ;

u8g2. sendBuffer(); //#& OLED &3 L B 73 713 &
delay(5000); //#i% 3] 2.5 55

}

void loop() {

u8g2. setFont(u8g2 font unifont t chinese?) ;
u8g2. setFontDirection(0) ;

u8g2. clearBuffer() ;

u8g2. setCursor(0,40) ;

uSg2. print("H R EFH — D" ;

u8g2. sendBuffer() ;

delay(5000) ;

}
( ]
D
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WL GHD L SDA

FXEN— e

3.14 OLED 3.15 OLED
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Usg2
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Arduino Uno OLED ,
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ZIBA VST A8 ABAEAEATIAE TWPHL, R IG5 H w5 A
SRRSO IREEF T2 AR SRR LE SR AR AT AT ARG g R

2.45 GHz
Arduino Uno , Arduino
UART,
3.16
Ly _
E S oy pve
b o B | UART| fdz 55 e
= o B | o | Hlgy i
UART N e fr
Arduino Uno , UART
3.16
1. ?

(l) H b 9
2

€]
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[ ]
[ ]
g 3.17 .
_ UART
FHl {1 S E Arduing
3.17 Arduino
[ ]
D
JArduino Nano, \ N . o
(2)
3.18 Arduino Nano s , 05s
3.18 Arduino Nano
5 Arduino Nano o s
Arduino Nano .
(€))
“ ”» 3-19 .
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WILHILUART [«
UARTET E
WCEIH 47 e
Jes oyl WEfReRZE ||
LED)454-? B4R K LED
P et WREfE 1w |
WIS 2% () 45 29 R s IR AR

3.19 ”

(4)
, . Arduino Nano ,

o

# include (SoftwareSerial. h)
# define ledPin 2
# define buzPin 6

int val;

SoftwareSerial BT (10,11); //D10 4 RX, 4 HC05 #5 TXD, D11 # TX, 4 HC05 # RXD

void setup() {
Serial. begin(38400); //#A44 N E & 7
Serial. println("BT is ready!") ;
BT. begin(38400) ; // %A $ o
pinMode(ledPin, OUTPUT) ;

void loop() {
if(Serial. available()) {
val = Serial. read() ;

BT. print(val) ; //Arduino ) 5 HutF 1% 3 38

if (BT . available()) {//F#u%& Arduino 4% 1% # %
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val = BT.read();

Serial. print(val) ;

if(val=="1") {//FI& % FLEFHFN, 448K T 5% LED
BT. print("LED_ON"); // 3 5 # 0 a4, FF e F- UL 3% R 4Z &
digitalWrite(ledPin, HIGH) ; //LED % 5%
delay(2000) ;

}

else if(val=="2") {//F w1 3h T KEFH2", b F Aok 2
BT. print("BUZ_ON"); // 3 F M A4, 5 81 F UK % RAAZ 6
tone(buzPin, 1000, 1000) ; //¥w8 38 Eve 1 £4p

}
else {
}
digitalWrite(ledPin, LOW) ;
}
}
(5
App’ ’ s
3.20 ®
E -
1
2
-
= i) LYy )
giw|olow e byl olelp
(SREAEIENS T N LY N
B | xelvltdn|m A
= "
3.20 APP
( ]
D) App ) LED Arduino Nano

(2) App , Arduino Nano
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1 Wi-Fi Wi-Fi
?
2.
]
3.21
(mame) | b | 224
| w
L
B moms ﬁ
W

]
| mewm | |wwem | —>

3.21










Arduino

107



108

LS B A2 10 17 S5 e S AR 22 A8 Y, AR T FRE X — 1T 2y A AR AL
B B PEAT R SR AT o IR AL A — A EE A R AR A
IR ANLLERAT . T B89 H AR /N BEAR Y AR IR AT
Bl 5 12 PN A 7 SR N T A 30

FEART H {302 BN SEBR R — A AL RS AR BE AR ] R
SRy /NE . AT HIE— DT AW 8y B 32 3N, 5 5e 5
B A AR E DA SN TR e 7 itk ris shis il . 58
I FTORIIFRWER 4.1 Por.

4.1

TEASI H BT K 3T 5 28 T A A A i 48 1R . A il
T RSO RE T MR BT BORT7 28 . AT H i 4 IR e i
B B BNE R EHR IR B DI RE . T Arduino AN SRR, Ry 22l
FARBEIRAG /N A0 B BRI R G0 s WA IR AR SR N 3l ) &
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Wi-Fi
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4.3
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SPM BT ELEE A S BN R IR K S @R R T, e
WBH R8> 3D TR BT, 75 2500 7% /N A N R
T i PR BE A AN T ] B B R A9 2% 21 L I R A% S
o B4 E—EE A S BN RO IE .

4.1

R DIRE I i — 2D SN R R . T R .
LIRS, SRS b T AL I RS

¥ Arduino JEAFREE  FLALIK SR H SE DR /N B AU £
B, 58 AR B BRI AR 38 P Tie 218 2 % DG, H Arduino 2
MR % 40 2 iR A, LLINZTAME IR R P AR B 55 LA AR I
7B 8T Arduino #EHIHRE 4 IE A Wi-Fi B 55 %45,
PLSEIEAR 3 Arduino ¥l AR % #2 A HLIK S AE A, i /N A Be AT
BIES
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Arduino
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4.5

4.6

4.6

o o A W N

~

b

b

Arduino

L298N,

4.6 Arduino
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( ]

void carStop() { [/ B S F A%k F S
digitalWrite(1.298N_IN1, LOW) ;

digitalWrite(1.298N_IN2, LOW) ;

analogWrite (LL29SN_ENA, 0);

digitalWrite(LL.298N_IN3, LOW) ;
digitalWrite(LL.298N_IN4, LOW) ;
analogWrite (LL298N_ENB, 0) ;

void carAdvance(int leftSpeed, int rightSpeed) { [/ B RS F AT B A
digitalWrite(1.298N_IN1, HIGH) ;

digitalWrite(1.298N_IN2, LOW) ;

analogWrite (L298N_ENA, leftSpeed) ; [/ F AT SR

digitalWrite(1.298N_IN3, HIGH) ;

digital Write(1.298N_IN4, LOW) ;

/AR AT AT, 24K rightSpeed #7 leftSpeed & 3% —#F
analogWrite(1.298N_ENB, rightSpeed) ;

}

void carTurnLeft(int leftSpeed, int rightSpeed) { VA3 QNES % F 3
digital Write(1.298N_IN1, LOW) ;

digital Write(1.298N_IN2, LOW) ;

analogWrite(L.298N_ENA, 0) ;

digitalWrite(1.298N_IN3, HIGH) ;

digitalWrite(L.298N_IN4, LOW) ;
analogWrite(1.298N_ENB, rightSpeed) ;
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ANZE AR AT LR W5 2 50 Wi-Fi 45 R s AN G i, i
SF Ry P A 7 3 TSR R I S /N R B A
AR FHP- A5G 7 114 i AR S e /N ) AR A T
{5 s PR LI A 482 3N A s 3l AN AR SR AE B (L

app | [--meen-{{HEAFHE AT AL R BSOS UL T DA o 5 o 45 B TR P
= s A e st R 1 YR 5O £, s e
o o TAVER TR L3 U PR T LUK 5 8 3 5% R
- LI s B2 R D BB 1T ) 7 2 T8 A o i 42 2
41 HOER SIS S . BRI ERAS R S A 4.7 PR,
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Arduino JArduino
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1. 4.8 ,
2. App
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4.9

void setup() {
Serial. begin(115200); //#14 4 % & 3% E 45 % H 115200
}

void loop() {

char val;
val = Serial. read() ; [/ RAE R B B v
if (val!==1){ L & &
/AT HE L0 A2 B AR A (b AL B kAR A k)
}
}

void setup() {
Serial. begin(115200) ; /) B v % B kA A 115200
}

void loop() {
Serial. print(val);  //¥ & & val *F & 69 8 i3 1 T K% &
delay(500) ;
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4.8

4.8,
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N REALEE 2 N I SR SRR BRI 1 D _E AL 2 A RPN A
B, TAIE LA E—4 gk T/NER N AL Sl i ) A, i — 4
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AR R .

A TR IIRE . /N R REAE — € o T X B &
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ZGUHE R L P BRI, gl 4. 10 R,

A a2 3/ N YRR B D RE A I B2 55 —
SE B AR, BIVORIE/ N AR 00 2 A7 0, #F 1A b
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Frids, HEhn s A AR, I EDRE DL 45 1k 7 b ok R Can 1]
4.12 f) Al TR



1.

4.13

Python

b

4.11 412 *

AN R B S EOR SRR 4.9 Fs.

4.9

SERGX PIAE S5 5, /N TE i REAE T % LI £k A7 3, IFBE A s AR

PE A AR A H W

3B+ .

(

Python OpenCV, OpenCV
(  HDMI Ds

OpenCV , s
4.14 )
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2. 0 OpenCV , s 4.15

s Arduino o 20
5 Arduino, “m 20 20”,Arduino 9 carAdvance,

( ]

import serial

ser_a= serial. Serial('/dev/ttyACM0', 9600) = 72 % o
ser_a.write("m 20 20 ")  # A Z Ik 8 Arduino & i 44 “m 20 20"
ser_a. close() X B
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o 4.16 )

4.16

sRINGERFHPOEBMEE

center = (index[0] + index[1])/2

#iH b center AL X B P S B A $9mAS =, MBI R 3% P8 S 6942 F A 320

direction = center-320
B R £ KK, AT 200, W4k F 430k
if abs(direction) =>200:

ser_a.write("m 0 0") # & &)k @ Arduino ZEH4“m 0 07
ATt
elif direction==0:

ser_a.write("m 20 20") & FJk ) Arduino & # 44-“m 2
£ 16 A& Hr B

elif direction™>0:

)

ser_a.write("m 30 20") £ & &)k ® Arduino & #F44“m 30 207

@ AHTE

elif direction<C0:

ser_a.write("m 20 30") # & E k¥ Arduino & 44 “m 20 307
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N N b N b o
“ ”» ‘? s “ »
— 9 , Python TensorFlow, TensorFlow
( ]
N 3B+ .“ 7 N N (  HDMI Ds N N 5
( ]
4.17 ) N N N o

4.17

s

O R 0 B () R Al

4.18 Python
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2. OpenCV  TensorFlow c ,
g 4.19 o

4.19

3. USB ) Python detect.py.
5 . 4.20 .

4.20

( ]

while(True) :

ret, frame = camera. read() £ 2 BRIEAZ Kk 2 &

frame expanded = np. expand_dims(frame, axis = 0) & ¥4 5k 089 B P 45 3 A A 7] 45 2 a9 A\

Ko
(boxes, scores, classes, num) = sess. run(
[detection_boxes, detection_scores, detection_classes, num_detections],
feed_dict = {image_tensor: frame expanded}) # &EAfT4EA

cv2. imshow('traffic sign', frame) # Z+=HE k

“ ”

, , Arduino
0 0”, Arduino , carStop 9 0,

5
import serial

ser_a= serial. Serial('/dev/ttyACM0', 9600) = /& $ o

ser_a.write("m 0 0 ") # 4%k Arduino ZE44“m 0 0"
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ser_a. close() T XF B o

4.21 , (laser detection and ranging, LIiDAR)

4.21

WEFIRYS Arduino FIE {53 PIFRE DL SEEE 5 28, —Fh - USB
P — BN R TR PN T EURE 2 10 3 22 RS — s 0 3 15 P
11 USB PHSHRIE 2. 0.RS - 232 & L@ {E W4,

Arduino BA ZF 2R M 0, AR FREIRG /0 #2100,
Arduino H A4 #5480 5 A B 0, BT LU & T/0 8 0 E A AR HBL(E.
Arduino 5WEIRIEATH MHAE R X — A Ay, — S WA R
(%) USB #: H #4713 (5 , — & GPIO 2 0 #7315 .
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1. W4:)RS Arduino it USB £ 0 JEf 1181
B3 USB %¥8 26 fU A & Uk Al Arduino

[ R AR IR 0T L
U HRIRL A T A R 11 00 4 R AR
455 5 R 1 Arduino H9 3 £ 1% ) K 45

| & F R R R Anduing .

FUSBEHME L |
Bl iR Ardine |

i fE (LS I
A I e AR s B AR AR i

USB
A

gEO, WREEGN 4. 22 BN,
Arduino

Arduino

1 USB
AR L Jo ) USB B SO A B IR AN Arduino, 8R4

g 4. 23 s,

Arduino

4.23

2 Arduino
PL USB 22 1% 32 490, J&8 7m A% O ACAD . 0052 P9 258 0 A B R
] Arduino % i% F 45 & “Hello Arduino”, # Arduino [7] & #f &% JR

“Hello Raspberry” , W /R #E4E 3

3
D Arduino BB F

{

void setup()
Serial. begin(9600) ; // % & & ¥ 4% #irik & A 9600 bps
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}
void loop()

{
if(Serial. available())
{
if ("Hello Arduino" == Serial. read())// B Z 0k AE R 69 F 45 % | SE47 &4 H) 87
Serial. println(" Hello Raspberry");// & & #f &k
)
f

@ Python AR 42K 5 Arduino HYEAF

import serial
ser_a = serial. Serial ('/dev/ttyACM0'", 9600) # 7 2 %
ser_a.write("Hello Arduino ") ##% /&% Arduino % i# F 4 “Hello Arduino”

receive = ser_a. readline() 2 B F k32 B Arduino B B 69 554 &
print(receive) # 3797 Arduino & & 49 A %
ser_a.close() EXH B

@ P

FriE M RRIR Y B %E | iR T “Hello Raspberry” , Wl 15d BH 2 422 1

s 0, F5 BATHEA R

2. WEEIRM Arduino 13 GPIO 2 0 31015

WEEIR 5 Arduino 33 GPIO 2 1 BEA7T 185 09 i 2 S &t 1 3% 4

SraniEl 4. 24 FIE 4. 25 i,

Arduini TR

XD b 4 TXD

W GPIOJE ] J o pmwewey || el w1

RS B TR A rduine A o A Ll GND —— 4 GND
4.24 Arduino GPIO 4.25 Arduino

Wit GPIO #: 10, e 52 B0 Arduino S5 25 IR B (5. 1580
Arduino U A B 155 B 55 TR AT AL B, P AR IR & ik A
%54 Arduino, R HLE BB S I T 2. X FERLTE 0 R T
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Arduino

W
2

4.10

4.10

AD
I/O

FhIF R RE (AR 3, (2B AR A AR 0, P R 52 iU e BT 55, W &%
RS Arduino it GPIO 2 ENAE 4. 26 FiRs,

4.26

A3

“m 20 207,

Arduino

b

0066 ”

a m

1( )
AD
e}

GPIO
Arduino,
1,
“a3”, 20
Arduino
2( )
0 1,0 pdl
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4.29 Arduino

VFRTIE 3 A U5 A A3 R U A I 4K T HIE ., Arduino 1Y FF
VERE {44 ATIEE FH CC BY — SA 3. 05 FFIRER 4 AT A #1 , B GNU
GPL 2.0 fil GNU LGPL 2. 1., GPL/LGPL W75 Z IR E A4 7]
UER #2055 H (#9 License SCAFH . B4 Arduino EAESZ WA IT
I8 B IF A B e ?

Arduino F % J&H 5 %M\ Processing Yt , 1 B3 1t Processing
NIRRT & PR (DE) , B IR ATIE 2 GNU GPL 2. 0,
SRJ5 Wiring 7F Processing X IDE (LA 40 [& 4. 30 fra) B T
KU JE TR IRACHS AN 4. 31 FFs) , B4k 7K T Processing ) GNU
GPL 2.0 BMiL.
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4.30 Processing IDE 4.31 Wiring

Arduino IDE &%&F Processing IDE F & 19, 4.0 FE - RAC AL
FF Wiring 77 & B, P L E Wt 4k 7K T Processing 1 Wiring A9
GNU GPL 2. 0 B, [RIRHARHE A & AR FHE T GNU LGPL 2. 1
W HAJEBKAS I IA 4. 32 FoR.

Processing Wiring Arduino
2001 o 2004 . 2005—2006
GNU GPL 2.0
GNU GPL 2.0 GNU GPL 2.0 GNU LGPL 2.1

4.32 Arduino IDE

A Arduino Ji H A 1], FFIRIH KA AT, w2845 BN 732
BSOS SRR URF AR S 5 R SOPE R AAR SO

(1) 2 BEALI 5 i 22 A SR, e 1T A/ N 242 3D BRI SCE Y
“3D”ICHEIE L TR R B PCB A8 BE 4R35 11 58RI “hw” SO
5 IR A BT SR A R SO P L nfEl 4. 33 Foi
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EER

(3) 44’5 README. md XM RAFTEFEE CERMR B R T B2
— AR LA SO, SR E R H A ] FH AL R A &, LR ey
PO AT, A A SO e BLFR 2290 5 A W 1) README. md SC4
KL BHAR SCIFJe INAE U I 25

(4) G5 HALSCRY , AN DTHREE B AT R 0 DL SRR 4

(5) BRAFMUATE

RAT— TR H LG, X0 H AS Wi gk 17 2% AR E Ak, A
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MR
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1. Arduino Z@FeiE Wi

1

D Arduino F2 ¥ AIF A

Arduino &7 WA FE PR .

a. FIARLFEF : void setupO) {WIEAALARFARAD )

b. FEFEF: void loopO) { FARFEFFACAS )

@ FERBOH

# include F TR B MER B B SCAHF

n: #include (DHT. h) // 8145 0 A% TR Al AR SG Y
JBE A

© H & SRR

AT R OR AR Py SRR BT R A P T L ol P P oA 7 e
AT RERIAAD s LA pRE Y T X ph i B 3R A AT 75 78 e Y 7]
MR,

void  loop()
{ FlashNumber(1);}
void FlashNumber(int pos)
(o)

@ # define & i =

in. #define ledPin 3 // ¥ ledPin & XA 3. 7 (H1E AN Bk
2

O ;5. HTFFRR—mI R4
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@ () GESESEARKRIE D)« B0 I B S b 2 5505 H)

HEWE GIER],
@ //CRITHERS « W H T TEA TG TR 0 SCEVE R A S g%
B AL FRER AT .
@ /x  x J(ZATEHER W5/ = 7R = /" 247 3CFAE R
TR
3
@ if

R HCRERIATO
------ / /8 R SR AF AT BT R 20

@ if---else
FE K HCGRHAFRBED
""" /[ A AT Y T R 2H
}
else
{
""" / /AN A B A T R T ) A
}
@ for
¥ Tor (WIIRALTEA) s PEER 2518 s 15 51500 {
------ /6 R
H I PATHTR AI2H
}
@ while
Fe X while(FFERED {
""" /5 RSN EL A AT R ) 2
)
4
= + * / %



&& I I

5

@ HIGH|LOW GG FE O/ /78 sk B ~F-, o ml B %
180 Fom

@ truelfalse(fi/R R/ /8 BB EEUER, Y4502 0 1, H
false; 445 R I2EAE 0 B5F, M true

@ INPUT|OUTPUT CEF5 EE 3O

6

@ pinMode(pin,mode) : ¥4 & 51 B pin FC & B8 H A S
B INPUT #f, OUTPUT,

@ digitalRead(pin) : BEIHREHCF 51 pin MM 3R M HIGH 5§
LOW,

@ digitalWrite (pin, value): 25 — P25 pin 5 A HIGH
o LOW,

@ analogRead(pin) : MF§EBLIG | I pin 2 BRI 7] 0~
1023 Z[A AR .

® analogWrite (pin, value) : Jh—HHL 5] pin % H{H value
(PWMD), value /MR 0, Bl 525 oA 05 value se KA 255, B 25 1
H100%.

® millis () : iR [B] Arduino FF & # M\ 32 17 24 A 72 77 T IG5 i) 2

@ delayO : fifR P8 545 & B IRl CFAAL: ms) .

delayMicroseconds () : fifi £ J7 8 15 45 & 19 — B 0[] CELAO .
©s) .

@ map(value, fromLow, fromHigh, toLow, toHigh) : ¥ — %X
A B S 38 7 A — AN L

attachInterrupt Cinterrupt, function, mode): 4 1§ & 5| J&
interrupt A4 AN IKTET, P8 H— 45 % PREL function, mode A il &
M

@ Serial. begin(speed) : #J R4 ER T, 15 B EUHE L4508 A speed
(FAA7 s bps),

@ Serial. print() . M H CFTER 4 H B . A1 7,

@ Serial. println(): M5 T ER % H B 4017,
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AR AR 2 B, FRATT B A 22 Fh R E S OBk D BE A A
CEFG IR A R MEE ST TECR A2 T T KR 152 R, X,
TATR LI FR B Bl R R B S SIATEER , LUE AR
KB S A AR DGR

FRATE A ER T RPN 252 e A AE A FH A 0B 1 3
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