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Abstract

purpose:
Modern people are busy at work and do not have time to take care
of plants. Those office workers who like to grow plants have no
time to take care of them, causing the plants to die. So we made
a small greenhouse to help take care of the plants.

principle:
1. The soil moisture sensor reads the moisture of the soil. If
the moisture is too low, ESP8266 will start the pumping motor to
provide moisture to the plants.
2. The temperature and humidity sensor reads the temperature and
humidity in the greenhouse. It is impossible for plants to survive
under the conditions of too high or too low temperature and
humidity. If the temperature is too high or the humidity is too
high, ESP8266 will drive a fan to achieve the effect of cooling
down.
3. Use ESP32 to start the OV7670 lens and connect to the network
to observe the growth period of plants on the network.
4. Photoresistor, ESP8266 will make the LED light bright when the
light is insufficient.
5. Use the WIFI function of ESP8266 to connect to the Internet
and upload the data to ThingSpeak.
6. Use a step-down module to step down the 9Vinput power supply
to bV to supply power for various devices such as ESP32 and
ESP8266.
7. Use ADSI115 to expand the analog input of ESP8266, so that
ESP8266 can connect more sensors with analog output.
8. Use ESP8266 to control the RELAY module to control devices that

require higher voltage drive, such as fans and pumping motors.

Keyword: Moisture sensor, Temperature-Humidity sensor, ThingSpeak
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2-1.ESP8266-2 B & ~ RIFR ~ KATRIL

#include <Adafruit NeoPixel.h>
$ifdef AVR
#include <avr/power.h> // Required for 16 MHz Adafruit Trinket
fendif
finclude <ESPE266WiFi.h>
#include "DHT.h"
fdefine DHTPIN 4
#define PIN 15
#define NUMPIXELS 20 // Popular NeoPixel ring size
finclude <Wire.h>
#include <Adafruit ADS1015.h>
fdefine DHTPIN 2
DHT dht (DHTPIN, 11);
Adafruit NeoPixel pixels (NUMPIXELS, PIN, NEO_GEB + NEC_KHZS800) ;
Adafruit ADS1115 ads(0x48);

char ssid[] = "Sam'sZenFoneg&"; // your network SSID (name)

char pass[] "E9331535"; // vyour network password
WiFiclient client;

unsigned long myChannelNumber = 1259%435;

unsigned long myTalkBackID = 40547;

const char * myTalkBackEey = "YE82WPOZYSELWJMEL"™;
const char * myWriteAPIKey = "NVPESFEWAUIBDTEER";

// Initialize wvalues for ThingSpeak updates
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void setup() {

¥if defined{__A?R_ATtinyBS__} && (F_CPU == 16000000)
clock_prescale_set[cl@ck_div_l};
#endif

pinMode (A0, INPUT);

pinMode (12, QUTPUT) ;

pinMode (14, OUTPUT) ;
digitalWrite(12,HIGH);

digitalWrite (14,HIGH) ;

ads.begin();

dht.begin();

pixels.begin();

Serial.begin(%600); // Initialize serial

void loop () {
intlé t light;
light = ads.readADC SingleEnded(0)/16;
float h = dht.readHumidity () ;
float t = dht.readTemperature();
if{int(t)>30){
digitalwrite (14, LOW) ;
I3
else digitalWrite(14,HIGH);
if(analogRead (AD) >670) {
digitalWrite (12, LOW) ;

}
else digitalWrite(1l2,HIGH) ;
if (WiFi.status () != WL_CONNECTED) {

// Connect or reconnect to Wi-Fi
Serial . print ("Attempting to connect to SSID: ") ;
Serial println(sString(ssid));
while (WiFi.status() != WL CONNECTED) {
WiFi.begin(ssid, pass);
Serial . print(".");
delay (5000);
}

Serial println("\nConnected.");
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pixels.clear();
if(1light<500){

pixels._ setPixelColor (0, pixels.color (229, 0,
pixels. setPixelColor(l, pixels.color (229, 0,
pixels. setPixelColor (2, pixels.color (229, 0,
pixels. setPixelColor (3, pixels.color (229, 0,
pixels. setPixelColor (4, pixels.Ccolor (229, 0,
pixels. setPixelColor (5, pixels.color (229, 0,
pixels. setPixelColor (6, pixels.Ccolor (229, 0,
pixels. setPixelColor (7, pixels.color (229, 0,
pixels. setPixelColor (8, pixels.Color (229, 0O,
pixels.setPixelColor (9, pixels.Color (229, 0,
pixels.setPixelColor (10, pixels.Coloxr (229, 0
pixels.setPixelColor(ll, pixels.Coloxr (229, 0
pixels.setPixelColor (12, pixels.Color (229, 0
pixels.setPixelColor (13, pixels.Coloxr (229, 0
pixels.setPixelColor (14, pixels.Color (229, 0
pixels.setPixelColor (15, pixels.Color (229, 0
pixels.setPixelColor (16, pixels.Color (229, 0
pixels.setPixelColor (17, pixels.Color (229, 0

I

void leoop() {

intlé t
light
float h
float t

light;

ads.readADC SingleEnded(0) /16
= dht.readHumidity () ;

dht .readTemperature () ;

if(int(t)=>30){
digitalWrite (14, LOW);

}

else digitalWrite (14,HIGH) ;
if(analogRead (A0)>6&70) {
digitalWrite (12, LOW);

}

else digitalWrite (1l2,HIGH) ;

if (WiFi.

status () != WL CONNECTED) {

// Connect or reconnect to Wi-Fi

40));
40));
40));
40));
40));
40));
40));
40));
40));
40));
, 40));
, 40));
40));
40));
, 40));
40));
40));
, 40));

r

Serial.print ("Attempting to connect to SSID: ");

Serial.println(String(ssid));

while (WiFi.status ()

WiFi.begin(ssid, pass);

Serial.print(".");
delay (5000) ;

}

Serial.println("\nConnected.");

= WL CONNECTED) {
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else{

pixels.setPixelColor (0, pixels.Color(0, 0, 0));
pixels. zetPixelColor(l, pixels.cColor (0, 0, 0));
pixels.setPixelColor (2, pixels.Color (0, 0, 0));
pixels.setPixelColor (3, pixels.Color(0, 0, 0));
pixels.setPixelColor (4, pixels.Colox (0, 0, 0));
pixels.setPixelColor (5, pixels.cColor (0, 0, 0));
pixels.setPixelColor (6, pixels.Color (0, 0, 0));
pixels.setPixelColor (7, pixels.Color(0, 0, 0));
pixels.setPixelColor (8, pixels.Color (0, 0, 0));
pixels.zetPixelColor (9, pixels.Color (0, 0, 0));
pixels.setPixelColor (10, pixels.Color (0, 0, 0));
pixels.setPixelColor(1ll, pixels.Coclox (0, O, 0));
pixels. zetPixelColor (12, pixels.Color(0, 0, 0));
pixels.setPixelColor (13, pixels.Color (0, 0O, 0));
pixels.setPixelColor (14, pixels.Coclor(0, 0, 0));
pixels.setPixelColor (15, pixels.Color (0, O, 0));
pixels.setPixelColor(lé, pixels.Coclor(0, 0, 0));
pixels.setPixelColor (17, pixels.Color (0, 0O, 0));

}

pixels . show();

// Create the message body for the POST out of the values

String postMessage = String("fieldl=") + String(h) +

String("&field2=") + String(t) + String("&field3=") +

String(light) + String("&field4=") + String(analogRead(A0)) +

String("&api key=") + String(myWriteAPIKey) + String("s&talkback key=") + String(myTalkBackKey);
// Make a string for any commands in the queue

String newCommand = String();

// Make the POST to ThingsSpeak

int x = httpPOST (postMessage, newCommand);

client.stop();
// if(x = 200){
/7 Serial.println("Problem checking gueue. HTTP error code " + String(x));

/)
delavy (1000); // Wait 20 seconds to update the channel again
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int httpPOST (String postMessage, String aresponse) {

bool connectSuccess = false;

connectSuccess = client.connect ("api.thingspeak.com™,80);

if (!connectSuccess) {

return -301;

}

postMessage += "&headers=false";

String Headers = String("POST /update HTTP/1.1\r\n") +
String("Host: api.thingspeak.com\r\n") +
String("Content-Type: application/x-www-form-urlencoded\ri\n") +
String("Connection: close\r\n") +
String("Content-Length: ") + String(postMessage.length()) ﬂ
String ("\ri\n\r\n");

client.print (Headers);

client.print (postMessage);

long startWaitForResponselRt = millis();

while (client.available() == 0 && millis() - startWaitForResponseRt < 5000){
delay(100);

}

if(client.available() == 0}{

return -304; // Didn't get server response in time

}
if(!client.find(const cast<char *>("HTTPE/1.1"))){
return -303; // Couldn't parse response (didn't find HTTP/1.1)

int status = client.parselInt():;

if(status != 200){
return status;

}

if(!client.find(const cast<char *>("\n\r\n"))){
return -303;

}

String tempString = String(client.readString()}:

response = tempString;

return status;
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2-2.ESP32 &5

finclude

finclude

finclude

finclude

finclude

finclude

finclude

const
const
const
const
const
const
const
const
const
const
const
const
const
const
const

const

oVIETD *camera;

int
int
int
int
int
int
int
int
int
int
int
int
int
int
int

int

"ovieT0. h"

<Adafruit_GFX.h> /{ Core graphics library
<BAdafruit_8T7735.h> // Hardware-specific library
<WiFi.h>

<WiFiMulti.h>

<WiFiClient.h>

"BEMP.h"

SICD
SICC

VSYNC

HREF
XCLE
PCLE
Do =
D1 =
D2 =
D3 =
D4 =
D5 =
D& =
D7 =

= 21; //sDn
= 22; //scL
= 34;

I}
L
n

~

17;
1e6;
15;
14;
13;
12;
4;

TFT DC = 2;

TFT C3 = 5;

fd=efine ssidl Sam'sZenFonet "YOUR_WIFI_SsSID"

fdefine passwordl 65331535 “YOUR _ERASSWORD"

adafruit 8T7735 tft = Adafruit 3T7735(TFT_Cs, TFT D2, 0/*no res=t*/);

WiFiMultil wifiMulti;

WiFiServer server (80);

un=igned char bmpHeader [BMP: :headsrSize];
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MiECLient client = server.avatlable();
1 (client]
[
[/8erial. printTn|"Wew CLient.");
String ourrentline = ')
whils (client.comected ()|
{
1F [chaens.amanleble())
[
thar ¢ = cliznt.zzad )
[{8erizL.urite(c):
="
{
1 (carrentiing. eagth ) = 1)
[
client.println["EFIR/1.1 200 CE);
client.println("Content-type:test hinl");
client.printla);
client.print |
"atyledbodyfnargin: 1} \ninglheight: 100%; width: avio}¢/styler”
"oag 26" s foamers! cnload s style isplay\ "tnctdal\", ver b = cooment. getElenentByTd(\"0\"); b.style. diaplay "nanel"s boarce) " canera)\ “ate o) "
"oy 160" style="display: none' arce'feanera' onload="this. style. diaplag="tnitiel s var a = dooment getTlementByTd\ e\ astyle. dleplay "mone " a.orce"cameng!\"HDte.non | 1
client.printla);

brea;
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elass
{
currentLiinse = "";
}
}
else 1Ff (o I= "%xr")
{
currentLine += oj
}

1if {currenthine.endsWith ("GET JScamsra™))

{
client.println("HTTER/1.1 200 OE™) ;
client.println{("Content—type:imagsbmpe") ;
client.println() ;
client.write (bmpHeader, BMP: :headerSi=e) ;
client.write (camera—>framese, camera—>xres * camera—>yres Y 2)
}

}
1

£ close the connection:
client.stop();

A B8erial .println("Client Disconnected. ™) ;

void sstup()

{
Serial.begin(115200);

wifiMulti.adda? (ssidl, passwordl);
//wifiMulti.addAP(ssid2, passwordZ);
Serial.println("Connecting Wifi...");
if (wifiMulti.run() == WL CONNECTED) {
serial.println("");
Serial.println("WiFi connected");
Serial.println("IP address: ");

Serial.println(WiFi.locallP());
camera = new OV7670(0V7670: :Mode: :QQVGA RGB5E5, SIOD, SIOC, VSYNC, HREF, XCIK, BCLE, DO, D1, D2, D3, D4, D5, DE, D7);
BMP::constructléBitHeader (bmpHeader, camera-»xres, camera->yres);
tft.initR(INITR BLACKTZB);

tft.f1ll8creen(0);

server.begin();
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vold display¥8 (unsigned char * frame,

{
tft.sethddrWindow (0, O,
O;

for(int x = 0;

yres — 1
int 1 =
x++)

y++)

® < Mres;
for{int y =
{

0; v < yres;

1=y * xres + x;
char ¢ = frame[1];

c == 3;

unsigned
unsigned short r =

un=igned short g = c =>> 2;
unsigned short b =

tft.pushColor(r <<

c > 3;
11 |

void displayRGBE565 (unsigned char *
{
tft.setAddrWindow (0, 0, yres - 1
int 1 = 0;
for{int = = 0; x < xres; x++)
for{int yv = 0; v < yres; y++)

{

i = (y * xres + =) << 1;

tft.pushColor( (frams[i] |

void loop()

{
camera—=onsFrames () ;
zerve () ;

displayRGESES (camera—>frame,

r

g << 3

b)

frame,

r

15

int xres,

Xres —

F

Xres —

camera—rxres,

int xres,

int yres)

1) ;

int yres)

1);

(frams[1+1] << 8)));

camera—->yres) ;

RS SR ePaper(2021 4F)



2

EDA

AE
N

(et =
2 4 ER R
\/Tg\

16
e
H
j(ﬁi
25,
25
e
Pa
per
(20
21
&
)



ui

/N

it
>
o
iz

REREEE LN

1. %KL
w0 R kA2 a3 oxld o 3% - B Thingspeak #7 3¢ - Thingspeak
E- BRGSO AEHANERIPBMEDIHTIE > i
£ BRI Bw @endicdy 0 T 5L R B B Rg MATLAB
Thingspeak * = & 47fci * MATLAB & crficdp 8.7 vy 2 fm ¢hpit
F MATLABz*+ & ; ¥ 3 > * # ¥ 2 & Thingspeak bt 5 » @ xp en
Mathworks FOSRELEAR T o RET o R T IR Y i
Forace o mrinT 218 0 BASFE S Arduino #23% 0 d A~ 3Nk siep
‘%‘%hﬁi;\— L BIRgE R R fﬁiﬁ%ﬁ'ﬁ‘%@ SREFEF
R B AR ks 0} BE B BE R Sk
BAcFH o o b BN B E LTS %l SRR G R e AR
FOALE G2 B R R B R S A B2
A2 @& % Arduino BT ST AT AN S 5 CF S 0 T ow KU E
FAIGVE R IR AR o

N HBRAEBREFARRAEZ g g Y A RE

%‘oﬂ—ri}w /&iP\m%]Lo

- BATARET AP TRAIBALG LR B
f@_ﬁ@% RS ERASATFEIR BT E ¢ & ESP8266 BT F R By kE
THEETBERR R RPEDSICFRAGRET | CER 2 (S
s REA PR BT %T‘uxd_ ThingSpeak * L% #cdy ©

17 i H KRB 37 ePaper(2021 4F)



3. ThingSpeak & % #ic¥s :

Field 2 Chart o & x Field 4 Chart E o 2 x
Temperature Moisture
202 325
2
H £
T 2015 g 3225
= 3
g =
&
20.1 320
00:26 10:28 00:30 00:32 00:26 00:28 00:30 00:32
Date Date
Thingspezk com Thingspeak com
Field 1 Chart B o & x Field 3 Chart C o ¢, x
Humidity Brightness
a
z 2400
g 5
E
T =
300
00:26 00:28 00:30 00:32 00:26 00:28 00:30 00:32
Date Date
ThingSpeak.com ThingSpeak.com

(L B2 238dp: 2 VBRI IEBRE 2T RE LT IRERRE)

18 i HORER B 35 ePaper(2021 4F)



it
vy
[

HEE /NG

i

=

P Uk BRI BRI W Ak HHER e E £ KR
ETEE R LA gp othrJ'l‘Qﬁé_’fg_;fﬂigq—\i inE 7R E K
FHE
apz@ﬁﬂ’aw#ﬁ%%ﬂzw’%uﬁi%ﬂﬂ%ﬁﬁﬁ
FioiEht BABhE £ T OUME FR AT N T LG BRITEET R
oo AP APE S s {j@*x Bn 2RI R A - Fla - K
o ;g,g-.qﬁ—, = o TN - B4 Ad Bt > BAFE U H
Moo IR H e Flh i+ WIFI 'gﬁa] €7 Tl o
FEBEEDRFT LY JATOFERT BN PL L LT LR

a

I HFeniT g o

19 i H KRB 37 ePaper(2021 4F)



it
vy
[

I

=~ T EH

7ol > MIx4s(2018) o AloT * 1 AP E B * BHs o S AR T
21

CEILING TSAI 2017 # 6 * 8 p - Arduino %3:5(27) : 2 3 &R #& P YL-38 +
YL-69 2021 #01°* 06 p » B

p :https://atceiling.blogspot.com/2017/06/arduinoyl-38-yl-69.html

Jason Chu 2020 # 2 * 20 p - Arduino & #%F iven® fo £] % a3 P % | (2020) -
2021 & 01 * 06 p - P~ p :https://blog.jmaker.com.tw/dht11-lcd/

Fe vafjftf‘zgﬁ 2015 # 07 * 19 p - ;F» 3w & Wifi & 5 ESP8266 with Arduino
2021 # 01 * 06 p » B~

A :https://mlwmlw.org/2015/07/%E6%B7%B1%E5%85%A5%E6%B7%BA%E5S%87
%BA-wifi-%E6%99%B6%E7%89%87-esp8266-with-arduino/

20 i H KRB 37 ePaper(2021 4F)


https://www.blogger.com/profile/12880836943244944595
https://atceiling.blogspot.com/2017/06/arduinoyl-38-yl-69.html
https://blog.jmaker.com.tw/author/jason/
https://mlwmlw.org/

