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void setup()

{

}

void loop()

{
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Serial Communication
» Compiling turns your program into binary data (ones and zeros)
» [ploading sends the bits through USB cable to the Arduino
e The two LEDs near the USB connector blink when data is
transmitted
e RX blinks when the Arduino is receiving data

e TX blinks when the Arduino is transmitting data

ii'_'-.’:'_éi . '
o Ardul
wuww.ardu
iy qiEly

_T}{




2-2 3] HC -SR04

HC-SRO04 .- fBEHLR iFIF > 7 11 % ddk &% 2| hamd BEdE 2 4L

BB s R EF A4 FLEFRIRM R R o

<+

(HC-SR04) -
-k - BEEBIE T LR adg R bR S F R BT

BRl(CCD) k2% > B4 BE Rz %™ {4 5 g3 ks o

AZH AT ORI 2 Y SR E o (e FAE 6 T e Bl T EEEAE
REE ALY REM RS P ?*ﬁiﬁ*l&ﬁﬁ%* BT eaiE &

7 ke AUR T SPREAE S AU > 2 B G R BT F R AR ¢

FiTRES 3010 ~ 30 2 B ERFE0.3 #7250 0.1

(a) IEH (b) 5E
€ B 13-1 HC-SRO4 BEMISHAINES

10



he)
[LuT®
oh
(p4

TR - BIERR PR AUAZF A S B T ok H R R R
W E i 2 gE o
. BF A ~EALERPIRE

- A BT R A R F 5 200z ~ 20kHz miﬁ% A EA BT

T AE S < 20kHz fh- ARG o R AR PRI B A FAE M

j\fé/?q#ﬂ%ﬁ-g\‘i#ﬂ LR PR #‘ﬂ,m}f’%q’f"‘ A5 L PEER ~ A2 F

B E &R IR ez KRR %%$ﬁ£%%$%

FIRFTARPIBREPRIZRE *F ROARFET I DB F
7%

(& Mz % GHz) ~ % ™ ¥R 1 %% % OFF (20kHz I #

kHz) Pt BREHLE R

R RDAEL BRI 3 RERRIA BV EI BRI F =M P

m e andg 5 ket B (Transducer) = %2 B3 BRT A B rwiRY

BB #ﬂ’f"f‘% * I8~ ﬁl % -’EEE—,E? @i{:fiﬁq\f@:é.aﬂa %}ZJ e %‘J—" F_eh
St RARUPE S AL EEFRA AL LA LAF 5 L

oSk A0 w B ko PR ¢ W ko “E)I} AT R T A 4ol 13-3

DTIR o
JRE J 31504 M e
JHE JF 3 i) PR R 1
() EXEH (o) EfE R () firfe

DB 133 RENEBYE

11



ZFH AR PIBRAL S ?ﬁ‘fﬂ'ﬁﬁi’#ﬁ-ﬂ’zﬁ’:ﬁﬁ ARE 4 RT s HH S E (B
13-1(a) =) @2 » F-40kHz AT B se b LM > LA A 47

B0 Re 5 5 oF 0 A0kHz A (B R T o S AT R

% e
54
N

AR ER T 0 FF BcH 40kHz Aed L 0 Pl S E TS A
2R EL (BRI E) -
2. 425 R E R R IT

A5 AR E R RIZACR 13-4 8 13-5 #rom 0 A B A d Az A
BEE N7 A0klz A hE - i (B 13-5 hT) > 53 §F BRHATIRE
PF & A d B BRINE - R PR L kI mmb R
T B2 B ehEEgRE o
HH KRB RS
HoY t L8 HBHFIMEED BRI BRIFICEOEFRFL > Tk
woR SRR > FltRrp 258 C B R f Y BE R - K3
33140.6T (22 / #) T S HBEEAR > BRIJFTER L 2C 5 ki &

% 346m/s

12



iSRG R T L 6 A A 2R B P2 UG 2% — A RTAYEE d - DR RS 2%

%ﬁﬁ%%A%ﬁﬁ’ﬁ%ﬁmD=gﬁ§ﬁﬁ*%dﬁk'ﬁﬁkﬁ
f11 0 ok > G HEEST 0 7RI » 7555 [ EEas © 25 d Wl -
I T 1 0 S0 1 I 3 T 0 ) K S e a3 =

S & IR N

(DFE R IF] R 24285 2% > BRI &R 2428 10 & > Rl
MRy s 27 20 (FIHEF Sl 5] §ARR 5 23 ) o

(2)#-%2 5 VCC~Trig~Echo~GND w @ 4&%r> H p|E JEHLR * > F 4o >
PF R Bl4c® 13-6 #1or -

@ frEER@Estin (Trig) #&—& 10us DL EAYEEN
@ Tﬁclliunu (Echo ) SE45F i da v i > 8 A0 200 v 57 i S IR i 42 6
H 2| Echo 2 Wi W B K B A7 1L 3 Y - HRIEHRAYRF R
HE%H‘H#FH‘] 5
@ FFHUSFRYRERE] ¢ - BB R EE D = 53 C X ROUNFFR] (t/2) - &
P A Fy om0 B E Fy 346m/s (L 25°C ) 0 SEHIEAYEFE] t
BA7 Ry us 0 Al ¢

=
FEEE (cm) = 34600(cm/s) X t X1us/2 =11/58 A3

13-1
@ Qe AN B R - BRI B R R RRE ) A R B -

13



Trig ’_

10uS TTL

|

L

SfEY

Echo

m

”HH HJ 581 40kHzZlJRfE]

I

(e EREEY)
HRRFRT 22 1

Q) B 136 BEREEREEFE

U

]

IOREF
RESET
3.3V
5V
GND
Vin

ouin

A0
Al
A2
A3
A4
AS

PV

=

Buzzer

Arduino Leonardo

AREF ——
DI3 ——
D12
D10 PWM
D9 PWM
D8
D7
D6 PWM
o Radd ——
gg PWM GND
D2
p1 -
1. Emitter $:40
® 13-7 28ase BAR
3. Colloctor $i S8

14

7<

)
|
=



2-34p % 1 &
l.pulseln (pin, level, timeout) B|& pin %re% & pFRE
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(DA2E 100 24P B2 55 21— 0.4 f)£ B&ER -

(2)30 ~ 100 2 AP GBS 0.5 75 H- 0.1 HebEs
(3)10 ~ 30 AP BPEFE0.3 H5 - 0.1 fHekEs

(4) 3 ~ 10 2>~ pF > g EE g 100ms 2 - 50ms ‘EF&E T o

(5) M3 3 2P  BgRFgy I ELE
#include "Ultrasonic.h “
Ultrasonic ultrasonic(6, 7);//TP, RE
int cm = 0;
void setup() {
Serial. begin(9600);
}
void loop()
{
cm=ul trasonic. Ranging(CM);
Serial. printin(cm);

if(em<=3) tone(9, 400);

16
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else if(cm<=10)
{ tone(9, 400, 50);
delay(100);
}
else if(em<=30)
{ tone(9, 400, 100);
delay(300);
}
else 1f(cm<=100)
{ tone(9, 400, 100);

delay(500);

else
{ tone(9, 400, 400);

delay(1000);
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TESTON
1

2 Treehouse Projects
3 |Ping HE-SR04 Tu

4 This

et reehiousenrojacts ca

5 adapted from the exanple Ping code from Arduina

LED

hen an object iz a certain distance

s extended to light a1

., And green

7 Tun.-2012

LY

9

10 fpin which triggers ultrasonic sound

11 const int pingPin = 13;

12

13 fpin which delivers time to receive echo using pulseIn()
14 int inPin = 12;

15

16 firange in cn which is considered safe to enter, anything
17 Heoming within less then 5 om triggers red LED

18 1nt safedone = 5;

19

20 /JLED pin numbers

21 int greenled = 2, redled = 2;

2% voud setup() {

24 /f mitialize serial comunication
25 Serial begin(9600);

%}

28 woid loop()

oyl

30 [fraw duration in milliseconds, on is the
31 feomverted anount into a distance

32 long duration, cm;

3 fhinitializing the pin states
35 pinMode(pingPin, OUTRUT);

36 pinMode(greenled, OUTEUT);
37 pinMode(redled, OUTFUT);

W Meending the signal, starting with LOW for a clean signal
40 digital¥ritedpingPin, LOW);
41 delayMicroseconds(2);

c iR WAL
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41 delavMicroseconds(2);

42 digitalWritelpingPin, HIGH);

43 delavMicrosecondz(5);

4 digitalWrite(pingPin, LOW);

45

46 flzetting up the input pin, and receiving the duration in
47 finicroseconds for the sound to bounce off the object infront
48 pinMode{inPin, INPUT);

49 duration = pulseln{inPin, HIGH);

50

510/ convert the tine into & distance

52 em = microsecondsTolentineters(duration);

52

540 flprinting the current readings to ther serial display

55 Sexisl.prini{cnm);

56 Sexmal.print("cn");

57 Sexsl.println();

|

53 flchecking if anything is within the safezone, if not, keep
A0 flgreen LED on if safezone violated, activate red LED instead
6l if {om = safedone)

62 |

%3 digital¥ritelgreenled, HIGH);

64 digitalWiritedredled, LOWY;

65}
6 else
67

it} digital¥rite(redled, HIGH);

6 digitalWirite(greenled, LOW);

1

7l

72 delay(100);

T3}

4

75 long microsecondsToCentineters(long microseconds)

i

71 H The speed of sound is 340 mfs or 29 microseconds per centimeter.
78 fF The ping travels out and back, so to find the distance of the
73 [} ohject we take half of the distance travelled.

a0 return microseconds f 29 S 2;

8l
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