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ABSTRACT

This study uses Bluetooth to implement one-to-many
transmissions to match the sensor to sense the indoor environment. Using
Bluetooth 4.0's short-range power-saving features, it can effectively
transmit indoor temperature and humidity and other sensing values,
making it applicable to greenhouses or home-use greenhouse. This system
will be a data collection center for the most downstream sensor nodes,
communicate with each other through Bluetooth 4.0 modules, and place
the end-sensing circuits in every corner of the greenhouse, or in multiple
small greenhouses to monitor the indoor space Environmental values
around. The implementation of Bluetooth actively polls each slave device
with a one-to-many connections, and returns it to the master circuit to
upload a database for display by the APP. The slave Bluetooth is in sleep
mode when it is not transmitting, and its current consumption is 50-200uA.
At this time, the total current of the slave module is 17mA, which can
effectively save power consumption. Through the development of a
Bluetooth one-to-many switching method, the temperature, humidity and
illuminance of the sensor end are transmitted to the master end collection
circuit. The size of the main end circuit is 80mm % 85mm. According to
the LCD display panel, it can present the currently polled slave end. Data
and time, and there is also a WiFi module to upload environmental data to
the cloud database, and users can monitor the environmental data of each
node through the mobile APP. After testing Bluetooth 4.0, it takes 1.1
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seconds for a single node to fully collect data. If four nodes are switched
and connected, it is still quite fast. Applying Bluetooth one-to-many to the
monitoring of the greenhouse environment is more conducive for managers

to more easily monitor the environmental changes inside the greenhouse.

Keywords: Bluetooth one-to-many, Environmental sensing , greenhouse
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3.2.2 RTC i
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3.2.42 BME280 %% B g %

B 16 BME280

BME280 & 3 -] #84f M4 a0 3k - (W 16) > #7 A ~ # B
PRAEMOBR B RABWLMT RS LR EBIN o &
Prddod 20 ) 2 MABSRGT BT LS ATE
FIep Bt ird BRRETERF BRER o AR QP LB
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3 # 2 BME280 #ich} %

Package 2.5 mm x 2.5 mm x 0.93 mm metal lid
LGA
Digital interface I12C (up to 3.4 MHz) and SPI (3 and 4

wire, up to 10 MHz)

Supply voltage 1.71V-3.6V

Operating range -40...485 °C, 0...100 % rel. humidity,
300...1100 hPa

RH Accuracy 3%

Output Type Digital
Supply Current 0.5 uA
Maximum Operating Temperature +85C
Minimum Operating Temperature -40C
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3.3 Arduino #23\ K 3P
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332 E7RRAENH

W18 5 7 FH B Rt e $50 0 A B v 3 TR A

PHE LA ERGES) S < F RS BARTRA
AT F R TR R -

BEES 0 FimA pos

FTHRAZEND BE L5 1o P A

P BEHEEEFE AR AS S -

Node

Data

Connection status

Temperature

Air pressure

Humidity | Illluminance

® 18 &7

TR e 5

#define Slavel "AT+CONS88C2551E21C0"

#define Slave2 "AT+CONC8FD19440DBC"

#define Slave3 "AT+CONC8FD19440C4E"

#define Slave4 "AT+CON88C255191936"

AN TSR DET MAC #

<AT+CON> » % ¢ i &4y £
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void Link Slave(char LinkCommand [], int linkNodeTemp) {
bool Link = true ;
String data="";
while (Link == true) {
MasterBT.print(LinkCommand) ;
MasterBT.print("Send") ;
if (MasterBT.available()) {
while (MasterBT.available())
data += char(MasterBT.read()) ;
Link = false ;

jelse {1}

Link Slave & i St@|425¢ > # 5% #c Link * % 2|7 £ T € A7:d
o Link % true PF3-€ 7 $7iE » b 42 while w B w B} § £ i
hh o RFFESend”F B AERACHICHINL » FACEFERL K

#‘Z":ﬁ(?fi”‘ﬂi » data {Ll"rl":; i 5] ¢ 5 ¥ ¥ Link S #cid e % false 3B v B o
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else {
Serial.print("Clear...") ;
while (MasterBT.available()) {
Serial.write(MasterBT.read()) ;
if (conter == 5) {
data ="0,0,0,0,0,1" ;
Link = false ;
} else

conter ++ ; }

AR EATE A B R RA BG4
Bon Sk e LATRAD L AFLRET g n R T
FLAGPm o BEY TR AN LTRSS F AR

I E%%gﬁ g’“—‘—gtﬁ?ﬁ;:, F“ 5 E&/f ‘““’LM'F‘ ‘} r/{ ‘T»r-b 0> T' #‘S‘HPM

BE s 1 AEAFTHRL Eoxe
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void BreakOff{() {
MasterBT.print("AT") ;
Serial.printin("AT") ;
delay(200) ;
Serial.print("Clear...") ;
while (MasterBT.available())

Serial.write(MasterBT.read()) ; }

VMR L F A 0 T T RARRA Y T - STRRIAE

FE RS AR PGSR EIHEDY R O EARY
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if (linkNode == 1) {
Link Slave(Slavel, linkNode) ;
linkNode =2 ;
} else if (linkNode == 2) {
Link Slave(Slave2, linkNode) ;
linkNode =3 ;
} else if (linkNode == 3) {
Link Slave(Slave3, linkNode) ;
linkNode =4 ; }}
} else if (linkNode ==4) {
Link Slave(Slave4, linkNode) ;

linkNode =0; }}

RE PR A B MR A8 ¢ linkNode % #cd
1 B dpie » %758 > e Link Slave()id 3 & 4255 & (T 40 > & i
1% linkNode 3% %% 2 F B EBIERFF o bR > 2 his- B

GELA M APEFEF IS - BEHEL ¢ FATHETET Lo
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3.3.3 LCD #2# RTC #&

LCD % 7 & 2.3k 5 #cdh » RTC e R w7 - B 19 5 LCD
W B e AL 0 A % 98 2x16 LCD >t AT &8 LA
2R R RTC A2 0 A7 @&pF LCD T£ § 7 @&
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3.3.4 Wifi 2% 75

BB FTH BN ZIRFTHREILA AT LERG2 - 5

esp8266 Wifi H-ie il 4 M ke » L #/0 + B HF 4L B P PR E

R

#E MySQL - Wifi #i-e§ & Ben AT 49 4 B > A4g5V i * 3]edg £
R-gfHNAE -
#define SSID "Hi"
#define PASS "12345678"
#define IP "210.240.202.113"
String GET = "GET /greenhouse/update.php?" ;
AR - BAn R RNERPRFTAIETAL R s AR

Pl LA RRERTH - RIREIP 2 RIRE APl -
boolean connectWiFi(){

esp8266Wifi.printin("AT+CWMODE=1") ;

Wifi_connect() ;

setput() A2 3% 4~ 41 FF > € 34 7 connectWiFi() &l A#25% » T 7<
AT+CWMODE=1>#% AR N - RO NI S ST R R VYT i

i A 5 #2358 Wifi_connect() e
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void Wifi_connect(){
String cmd = "AT+CWJAP=\"";
cmd += SSID ;
cmd +="\"\"";
cmd +=PASS ;
cmd +="\"";
sendEsp8266(cmd) ;
Loding("Wifi_connect") ;

b

void sendEsp8266 (String cmd){

esp8266Wifi.println(cmd) ;

Wifi_connect() & Wifi @ & &l 42 4 - & AT @& & iy £ <
AT+HCWIAP=\>% & & SUpe el d% o dp £ 5o RAURR L2 R4~

4 ;,z_;]lﬁ £ % sendEsp8266() °

sendEsp8266() 5 & F* 4 i Wifi 45 4 «h@425% > Wifi &A% 4= 45
eSB! RN ERAEMNRER S € LFTL BT HERFR Y L3

A ze ©
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void SentOnCloud( String node, String temp, String humi, String illu,

String airp ){

String cmd = "AT+CIPSTART=\"TCP\" \"" ;
cmd +=1P ;
cmd +="\",80" ;
sendEsp8266 (cmd) ;
if ( esp8266Wifi.find( "Error" ) ){
Serial.print( "RECEIVED: Error\nExitl" ) ;

return; }

TR 2pFd SentOnCloud() @l #2:8 7 » d ® 5 & p 4%

£ LG T RRE IP» <AT+CIPSTART=>4p £ * RFRPIREIP i % -

if 247589 find() S ;8 7 2 3 Wil Je 3 e @ §_F 5 "Error" o
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cmd = GET + "data"+"\r\n";
esp8266Wifi.print( "AT+CIPSEND=") ;
esp8266Wifi.println( cmd.length() ) ;
delay(1000);
if (sendEsp8266.find( ">" ) )

esp826 6Wifi.print(cmd) ;
else

esp8266Wifi.print( "AT+CIPCLOSE" ) ;

FERuE Pl RPRE IP .91%?" g E L BERE T o GET ezt - B

4e-PF 2 2 % "GET /greenhouse/update.php?" » & #-% &% (3 fldg & 18
B d A" ko B4 g% TR 2 B % U 3 B <AT+CIPSEND=>1;
£ 27 APL 3 B2 TR ehE BB w @">"1 5 7 B4 b 7

F A F|">" » <AT+CIPCLOSE>4p 4 #-+7 1 g & &= APl g & -
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3.4.1 APP ¢ PR B s

private String uriAPI =
"http://210.240.202.113/greenhouse/getAllData.php" ;

HttpPost httpRequest = new HttpPost(uriAPI) ;
List<NameValuePair>params = new ArrayList<NameValuePair>() ;
params.add(new BasicNameValuePair("data", strTxt)) ;

i2 > HTTP Post i 4% » 53 APl & R JRE T4 > Post i& i7 g

¥ ¥ Jf* NameValuePair[ ' 71| #% 15 o
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342 APP EBERET I &

<TextView

android:id="@+id/temperature"

android:layout width="wrap content"

android:layout height="wrap content"

android:layout marginLeft="195dp"

android:layout marginTop="9dp"

android:textSize="25dp"

android:textStyle="bold"

android:textColor="#000000"/>

XEXFEE B E =% 0 % wrap_content kPR~ E PN T KK

i % * ] > marginLeft 2 marginTop 4 %]k THE 28 2 F 5 i3 -
textStyle 3k 5 e8> K T2 F I 5 000000 -+~ i d g4 5

B H- SRR R 2

#% 26.81°C
wE 57.87 %
mE 12.96 lux

Bl 21 8- §EFORAT
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343 & /ﬁ& Eiile
<EditText

android:id="@+id/tem_name"

android:maxLength="2"

android:digits="0123456789"

android:singleLine="true"

android:hint—"’j‘%l 2R o
/>

WORRRA U ~ 1% maxLength FUH[ R R~ 5 BT

7 » singleLine 3k Z_5 true m\#'léie?] » (THcE - 7 digits ‘g’\ﬂﬁl O S

P s 8F o 4o@ 22

T S iEhE
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AHTRAER - BEROREERRE T §58 WiFi 1+ @3]

MySql FALE o 4@l 27 AFHRER T g P& B~ BB B E L

WEER 0 2ATRET URE TG S -

MySQL:3306 » @ j#: greenhouse » [ 115 nodes data

O o | D osaL | 4 @3 By B B & BA | v BR S BE | = RES

« BUTER 0-3 71l (#57F 4 2 EATEH 0.0013 %0 )

. * FROM “nodes_data”

RBBAAT [FT7TdmER] [ 4R 1 [SQL s 347 ] [ 22k PHP B ] [ S ]

TEEEE: | 8 v

v node temperature humidity illuminance AirPressure time

1 253 40 316.8 99943 2019-09-11 17:40:41

2 25.08 4007 126.72 1000.07  2019-09-11 17:40:48

B 3 24.96 39.1 328.32 999.83  2019-09-11 17:40:26

O JFhws 38 @EF 4 25.08 42.14 333 999.87 2019-09-11 17:40:33

T D 4am CESES JEE FER QMK SED

) agavn | Eesse (25 o HETENY 3 REHRT: | & ]

[ s
D7D 3 B ) Wtk il A [ R

]

B 27 FHE R

55



4.4 *i APP % B
W 285 APP R 7 > HiFg 8 Hrsry &85 L ZE R
BREZBRAE HFE B Tos Bor 0 TIERZE TR L AT TR

FRK % ekt o

iR 1
a% 26.81°C
mE 57.87 %
mE 12.96 lux

BfiR 2
B 27.43°C
mE 55.36 %
®mE 121.68 lux

Hii%h 3
ax 27.39 °C
mz 54.23 %
mE 120.24 lux

g 4
aE 26.65 °C
mE 73.39 %
mz 8.91 lux

EI9BE . 27.07°C
SERE :60.21 %

Bl 28 < 4% APP T8
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