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3. 1Arduino 4 %

Arduino & - #H TR AR A Mifcimk B2 P FEFHL 7 B o 2
A W TR E A B o B R 2 s K
Efeide sty 2o il e mielkF £ R ¢ R afedn gl 2 o 328 kg
A e GNU 53 * 2> £ 357 3% (LGPL) & GNU & * = £3%+# 3% (GPL) 3
¥ B A Mo d 4 3F dhoarduino A3FiE R A B3 Arduino F foii A
# o Arduino TR HFR Y LA Bfrip R o G RERFERF - &
e foticken ~ /a8 (1/0) 3180 ¥ @ R B i S g e (i
e ) frl B RR . L RRFEG P FEATG 0 2 B F L5 gul
* R (USB) - o % 20 ip A R et ~ AR5 o HpdI B ¥ R %
AAERNES Cfr C +Henpriiean= S e F5fE - 7 € 7 B AihBl B
z2_* > Arduino & B #H %7 - Processing# % E 2T LR B R B

(IDE)
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3.2 Arduino #¢

o A4 H CC B2 B 4odf chg BB 3t o

¢ AR TS TG R B LFERBLET o G FRRIT
H AR AT S AR BT

® RApR I AE > FRAFABRFT T FHF AT EF
B RF TR K00 PR AR A

& Arduino ¥ & * ICSP 4 } & » %> #-Bootloader & » 3717 IC & & o

& ¥ ikyg Arduino F 7 exk o BREHE R ORI Y UAFTRFZE &

& ¥ FHa3 #4257 > 4e Addobe Flash, Max/MSP, VVVV, Pure Data, C,
Processing:-- % -
& & MR ARIZIF] B (Atmel AVR) (ATMEGA 8, 168,328 % ) -

& USB /G » 2 Fehaeilme ¥ehg pssin (DC) Thdy» -

27


https://zh.wikipedia.org/wiki/%E5%95%9F%E5%8B%95%E7%A8%8B%E5%BC%8F
https://zh.wikipedia.org/wiki/%E7%B4%85%E5%A4%96%E7%B7%9A
https://zh.wikipedia.org/wiki/%E8%B6%85%E9%9F%B3%E6%B3%A2
https://zh.wikipedia.org/wiki/%E7%83%AD%E6%95%8F%E7%94%B5%E9%98%BB
https://zh.wikipedia.org/wiki/%E5%85%89%E6%95%8F%E7%94%B5%E9%98%BB
https://zh.wikipedia.org/wiki/%E4%BC%BA%E6%9C%8D%E9%A6%AC%E9%81%94
https://zh.wikipedia.org/wiki/C%E8%AA%9E%E8%A8%80
https://zh.wikipedia.org/wiki/Atmel_AVR
https://zh.wikipedia.org/wiki/USB
https://zh.wikipedia.org/wiki/%E7%9B%B4%E6%B5%81

3.3 Arduino #x*E
A Arduino F R TN T 0@ F TR A S s Arduino ¥ B S
BRNET B om Atmel » &0 BBT L EF Atmel AAIT AR N EE

& B %k > AVR Studio f={ #7¢9 Atmel Studio e

3.3.1 IDE

@ Arduino 3+ %]~ # % 7 Arduino Software IDE > - % 2 Java % 8 hgs-T

o & * #88 o Arduino Software IDE /& p ** Processing #23% 35 % 14 %

Wiring 3 &I & B4 R E o ¢ KNI SRS HBBEFRIF ]

ERNEF PP 22 30 - Bk F2RE HEREE P BER

— AT B ERER ~ Arduino H B Y hEIEE o

Arduino Software IDE @ % &2 C3#F 3 o CHAp 7 enfes 353 » £ 8 {187

Eae ) mﬁiﬂ IN /ﬁiﬂ o Wiring e s ;8 & o &2 * GNU toolchain

#iFfrid %18 > Arduino Software IDE # & 7 — B 425 Tavrdude ; * ki

BT AN LRSS ~ Arduino A 8 ir 48 o
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3. 3.2 Sketch

i€ * Arduino Software IDE %% cifgs 445 Tsketch, - B 3]
Arduino C/C++ sketch #2334 € ¢ 7 3 B3> v 1 € A %:Fie & & 5 main(O)

X j\“

o setup(): LAEFREF RSP E T X o P AN da bR T

e Joop(): E ¥| Arduino A BB B % € £ A4F 3 (7 3 3N S enfe s o

L) @ Blink | Arduino 1.8.5

Blink §

// the setup function runs once when you press reset or power the board
void setup() {
// initialize digital pin LED_BUILTIN as an output.
pinMode(LED_BUILTIN, OUTPUT);
H

// the loop function runs over and over again forever
void loop() {$
digitalWrite(LED_BUILTIN, HIGH); // turn the LED on (HIGH is the voltage level)

delay(1000); // wait for a second
digitalWrite(LED_BUILTIN, LOWD; // turn the LED off by making the wvoltage LOW
delay(1000); // wait for a second

b

Arduino/Genuino Uno on COM1

B 3.1 Arduino IDE
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3.5 Arduino  iFiEf&

Five-speech-floor

/¢ Title:Five-speech-floor

/¢ Firmware:BLE41_LED_RGE_BZ

#f Dewices:ManoKIT + OLED + LED + RGE LED +Bumzer +CCZ541(BLE)
FF Funetion: OE

FiMpTate 12016711411

#include <Sof twareSerial _he
Sof twareSerial myBLE(AL, A23;

#include «0LED _h=
OLED myOLED:

#define Lampl &

#dsfine Lamp2 9

#define Lamp2 10

#define Lampd 11

#define Lamps 12

#define LED 3

-Declare-RGB LED WE2B12DTiwer ----==--=-=smm--mmmmmmmoom oo ooooo
#include "FastLED h"

#define LED_PIN A0

#define NUM_LEDE 2

#define BRIGHTNESS 64

CRGE leds[NUM_LEDE];

#define UPDATES_PER_SECOMD 100
CRGEPaletteld currentPalette;
TBlendTyps  curreniBlending;

extern CRGBFalettelf myRedWhiteBlusPalette;
extern const TProgmenPalettelf myRedWhiteBluePalette_p PROGMEM:

Ao Declare- Buzzer
#define buzzerPIN A3 /7 CM4  =et Buzzer pin A3
Fi-- -Declare-KEY--- - - -

#define KEY1 2
#define EKEYZ2 6
int BZState:
int LEDState=
int RGBState

B 3.3Arduino A2V £ B

Five-speech-flant
int DemoFury
char fegh='1";
void sehup()

{
pinhode(Lanpl , OUTPUT

C )
pirbiodz(Lawp2, DTFIT )
pirblode(Lanp3, DUTPIT )5
pirtlode(Lanpd, DUTPIT ) ;
pirbiodz(Lawp5, DTFIT );

[L R Setup-EDIN-MDL
pirtiode(LED, OUTFIT);
digitallicite(LED, HIGH) ;delay(500);dizitallivite(LED, LOV) sdelay(1000);diei talirite(LED, HIGH) ;delay(500); dizitsliicite(LED, LOW) ;
digitalticite(Lanpl ,LOW);digi tallirite(Lanp2, LON ysdizi talWri io(Lanp3 LOWY;

digitellicite(Lanpd, L0W);dizi tallrite{LanpS, LONY;

; D

delay(100); // pover-up safety delay
FasiLED.addLed=IS28128, LED PIN, GRB>{Leds, NM_LEDS).cetorrection{ TypicallEDSirip J;
FastLED.setBrizhtness( BRIGHINESS );
currentFalette = Rainbowcolors p;
currentBlending = LINEARBLEND;
SET_RGBC1 D' 3;SET_RGB(2 ,'D');SETRGB(3 ,'D');
[L R Setup-set OLED FONT 8x16
uyQLED. bezin(FONT 8x16); //FONT 6x3 , FONT &x16
nyDLED.clearSeresni };
myOLED. i Ing "ELE41_LED_RGB_BZ"3;
myOLED println("Dev:Five Floors"); F///]

BLEEBETARAE

pinodetbuzzerPIN, OUTPIT);

dizitallfite(buzzerPIN, LOW);  // turn the BUZZER off by waking the woltaze LOW
i 3

pirblode (KEY1, INPUT_PULLUP);

pirtlode (KEY2, INPUT_PULLUP);

/ TUE BLI
nyBLE . begin(0600);

{FuyBLE begin(115200);
BLE_setllane("TncBLExx" ); 1/
Serial bezin(9600);

BLESEEE T4RAR

B 3. 4Arduino A2V £ B
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Five-speech-floar

£ithe loop rowtine runs over and over again forewer:
woid loop() {
Htring wartRead="";

if (myBLE availablef 1) |
/f read the most recent byte {which will be From 0 io 2553:
vartRead = myBLE_ readString() ;
SERRRRESTE T iy
if{ wartRead[0] == 'a'){
dizitalWrite{Lampl HIGH);
delaw{5007;
digitalWrite(Lampl ,LOW);
i
if( wartRead[0] == 'b'} 1
digitalWrite{Lanp2 HIGH);
delay{500);
digitalWrite(Lanp2  LOW);
}
if{ wartRead[0] == 'c') {
dizitalWrite{Lanp3 HIGH);
delaw{5007;
digitalWrite(Lamp3 LOW);

if{ wartRead[0] == 'd"} 1
digitalWrite{Lanpd HIGH);
delay{500);
digitalWrite]Lanpd LOW);

}
if{ vartRead[0] == '&') I
dizitalWrite{Lanp5s HIGH);
delaw{5007;
digitallrite(Lanps, LOW);
i
/¢ set the brightness of the LED:
wyOLED _setPosi(4,0):
myOLED print{ "CHI =" ):
wyOLED _println{uartRead);
Serial _println{uartRead);
=witch{uartRead[0])

B 3.5Arduino A2V £ B

spee
Sexial.println{uarifead);
swi u:'nﬂmn)?ead 0] )\
1
case ‘D'
if (uartRead [1]=="1")
Flash_LED(uartRead (2]-0x30, 1000);
clse iffuartRead[1]=="8")
Flash_LED(uartResd 2]-0x30, 200);
elze iffuartRead[1]=="0")
LEDStates];
zlse if(uartRead(l]="F")
LEDtate-0;
else
{
int duty=(uaztRead [1]-0x30 JH00+ {uartkead [2]-030 104 (uaz tRead [3]-Dx30);
analogllsite(LED, duty);
1

break;
case ‘B
iftuartkead(1]=='1")
Beep(uaxtRead [2]-0x30, 1000);
iffuartRead[1]=="8")

Beep(uartRead [2]-Dx30, 200);
if(uartRead[1]="0")

BZSta
if{uartRead[1]=="F')

BIState=0;

break;
case W'
if(uartRead[3]=="L")
TFlash_RGE(uartResd [1]-0x20,ua riRead (2] uartResd [4]-0x30 ,1000);
else if(uartRead [3]-='5")
Flash_RGB(uartRead [1]-0x30 uartRead [2] uartRead [4]-0x30,200);
cloe if(uartRead [3]=='0")
{
GBS tate=uariRead [1]-0x30; fogkiBeuarttead [2];
}
zlse if(uartRead[3]="F')
2B tate=0;

® 3. 6Arduino A2V £ B
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Five-speech-floor

elze iff{uartRead[l]=="A4")
{

SET_RGE(] ,uartRead [2]);
SET_RGB(Z2 . uartRead[2]);
EET_RGE(Z uartRead [2]);
i
elze
SET_RGB(uartRead[1]-0x30, vartRead[2]);
delay {5007 ;
break;
case 'T':
TrafficLight{uartRead[1]-0x30, uvartRead[2]-0x30 ,uartRead [2]-0x30); hreak;
i
delax{10007; £f delay in between reads for stability
H
i
if{BZitate==1)
Beep(l, 200};

I
iF(LEDState==1)
Flash_LED{1, 2003;

£
if {RGBState!=0)
Flash_RGB{RGEZtate f=gRGE,1,200);
#f Read Eev ZSend String
int BnState = digitalRead( KE¥1);
1f{BnZtate==0)
{

delawvi5000; A delay in between reads for stability
1 {DemoFunc=8)
DemoFunc=1;
else
DemoFunc=DemoFunc+1 ;
mywOLED .=etPo=1(6,0);
myOLED print{"Send: 2" );
mywOLED _println{DemaFunc);

H
Bn3tate = digitalRead({ EEYZ);
1f{BnZtate==0)

B 3. TArduino #2 ;Y £ B

delay(5003;
myBLE_print{"s");
myBLE _println{DemoFunc};
H
I
if (Sexiel.available(})
{
uartRead = Seriel.readStrins() ;
£/ set the brighiness of the LED:
myOLED _setFosi(6,0):
myOLED _println{uartRead );
myBLE println{uariRead);
1
1
void SET_RGE(int m, char o)
i

leds[m] =
leds[m] =
leds[m] =
leds[m] =
leds[m] =
3 l=ds[m] =
FastLED.show();

CEE LR

H

wold Flash RGBCint m, char c, int n, int finv)
i
int iz
BET_RGE(m, 'DI'};
For{i=0zi=n;it+}{
SET_RGE(m, c);
delaw(Fime};
SET_RGB{m, 'D');
delaw(Fimed;
]

woid TrafficLight{int m, int m,int 1]

® 3. 8Arduino A2V 4E B
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peech-floor
voud TraficLightffint n, int w,int +)
{
FF 1Ben sec; Z¥ Flash m; 36=1 sec;
1t == -
SET_RGBCL, 'R');
delay (r¥1000);
SET_RCB(L, 'D');
1 -
Flash_RGB(Z, "I’ m, 200);
SETRGB(Z, 'D');
M =stepd
SETRGB(3, '6');
delay {141000);
SETRGB(3, 'D');
b

I
void Flash_LED{int n, int finv)
i

int i
digitelleii=(LED, LOW);
For(i=0;isn;ie)
{
digitelirite(LED, HIGH);
deley(Eine);
digitelrite(LED, LOW);
deley(Eine);
i
}
void Beeplint w, int fimv)
{
int i3
for(i=O;ien;ist)
{
digitelhrite(buzzerPIN, HIGH); /f turn the BUZZER on (HIGH is the wollage level )

delaytEime; 11 wait for a second
digitelhrite(buzzerPIN, LOW);  // turn the BUZZER off by meking the woltage LO
delaytEime; 11 wait for a second

1

® 3. 9Arduino A2V £ B

woid LED_Fade{int timing)

{
int hrightness;
for{brightness=0;brightness<=255;brightness++)

{
analoghrite(LED, brightness);
delay(timing);
i
for{brightness=255;brightness>=0;brightness-- )
{
analoghrite(LED, brightness);
delay(timing);
i
1
e e
woid BLE_setMame(char blename[])
{
int i,len;

// BLE nodule get mac
myBLE w1 tefOxsd);
myBLE .write{0xED);
myBLE w11 te{0xBR);
delay(100);

// BLE nodule set name
myBLE w1 tefOxsd);
myBLE .write{0xE3);
myBLE w11 te{0x5h );

if{iclen)
{
nyBLE write{{uintB_t Jhlename[1]];

i

else

® 3. 10Arduino #2;V 3£ 8
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else
{

myBLE .write{0x207;
}

1
iy BLE writel{0xBR);

delay(200%;

I BLE module reboaot
myBLE cwrite{Oxid;
myBLE write{0xEF);
myBLE write{0x5y;
myBLE .wr1te{0xBB);
delay(2007;
while(myBLE availabhle( )
{

myBLE _readi );
H

B 3. 11Arduino A2V #%£ 8
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4. 1App Inventor 2 #i %

App Inventor #_¢ Google 7 % % (Google Lab) #73k 3+ » ¥ * 3B 4
Android % steri * #25% o App Inventor MV H BN P R R E BN > A
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BB LRSS E R 13 44105 5 a

2. TR E L ks 2.% @ A E AR g
3_"@«’5?%@@51&&

4. L ENKT #5 $ F 4

call [EEEFED -GetMillis

instant
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4.2 App Inventor 2 4 & % i*

_IDisplay hidden components in Viewer
__Check to see Preview on Tablet size

Five_Floor

Non-visible components
A =
Notifier] TinyDB1 tm

+n
%)
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4.3 App Inventor 2 #2:% 3 W

RERNFER R Faf T RRNE > 2 RIGDR ﬂllﬁﬁi[%"l
gl ] e RN ¥ R AIEE AT (T AL [ B e B A S FERH X
o B2 3 F A e B

- AT R [ kR < £ AR ] FOR R AT App
Inventor 2 R4 Lists(ij 8 )i FFiLs] o 8 ¥ L8 - F#IL 40 b % dceh

BE o B RARTRRE FEY TR BRF- Brk

=& Screen1 * [
E

HiT
o B0 IS EEAPP B

Eﬁﬁ"—%’—ﬁg o

Bl 4.5 APP & » /1w 4234 B

39



UKD ARIEJSON

<MW GeaconsinJSON - |
o Mg #F I
Bl (o] 1B

PEHRNT
iEREREE . @

global beaconinfoList »
global beaconList ~
(0] EiERHE:
beaconltem -
REGION_NAME
FA
; \nMAJOR:
beaconltem -
MAJOR
FA
; \nMINOR:
beaconitem -
MINOR
FH
; \nTRIGRERE
beaconitem -
DISTANCE
FA
; \nEBEf B HA /RS
beaconltem
DATETIME
FA

B 4. TAPP fa4% 7 o 4% 3% £ §
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¥ global ID_Bcon - | =44 Bl global beaconinfolist - |
el (1]

2 -
1] AR
SHIIEA
HR RS

LGN showBeaconinfo -

beaconsinJSON

LN Clock ~ W e{Ee-gg:iis|

2T Cockt - Bt
Bl HIiS & R
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9. 1.2 Beacon UUID

UUID:

T - B 32 B3 B, €M es ik app 42, ~ J‘T&{b’ﬁﬁ app "%
#e9" iBeacon W F . AL
"E2C56DB5-DFFB-4802-B060-D0F5A71096E0" ;‘Tkz‘?\a’fﬁ% * R 1Beacon

UUID.

Major 4= Minor:

Major f= Minor & * kium#EA fene Bifk— BHFF > bldep fF 27 0 2

\4

A H IR ERAR o 2P8¥RAK G iBeacon # i E o iwd iBeacon #
WEIR € - fkeh UUID, gl = . 7% app & LA % W3R AR 7
= Major ¥ Minor = Lﬁ_.EI”D/‘\.f P H oo w AT Major A&
A > Minor &% % # - (Major=5, Minor=3) f]-%‘ufii Iy 3L HFE
%k e iBeacon EE o

5.2 BLE Gateway

+ BLE Gateway B Exié » 4%~ Beacon fj‘bg 7 BLE Gateway ' # % 3| Beacon

wm’ﬁ?uﬁ%@ﬁﬁ%o
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5.2.1 BLE Gateway App

AR-O0R 2C . B79% M FF153

m BLE Gateway Console V3_3

BLE Gateway Console(Service

+Web)
Scan  Stop Scan  Start Service  Sto
p
Ser
vice

ol
39:92:FB:3E:78:33
“ )\ 2018-06-05 13:53:31
Major:N/A, Minor:N/A; TxPwr:N/A; RSSI:-

J 6

0

A Beacon Or Not: 0

Device Name: N/A

0000-0000-0000-0000000000

08:0F:D3:72:CA:4C
“m  2018-06-05 13:53:31
Major:N/A, Minor:N/A; TxPwr:N/A; RSSI:-

" 9

-

Bl 5.3 BLE Gateway X 3 4&% 3| UUID

Qo> RC 2R 76% W TF1:58

m BLE Gateway Console V3_3

BLE Gateway Console(Service

+Web)
Scan  Stop Scan  Start Service  Sto
p
Ser
vice

FHBLESRER...

3 3YYZIFBISEI /B33
") 2018-06-05 13:58:07
J Major:N/A, Minor:N/A; TxPwr:N/A; RSSI:-
7
6

A Beacon Or Not: 0

Device Name: N/A

699ebc80

el1f3-1 Ja0f-0cf3ee3bc012

0C:F3:EE:00:37:F4

2018-06-05 13:58:07

Major:1, Minor:14324; TxPwr:-77; RSSI:-7
4

Begin scanning BLE Device...

A Beacon Or Not: 1

@B 5.4 BLE Gateway #% 3| UUID
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