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Board: Arduino Leonardo
Code: https://www.elecrow.com/download/watering_kit.zip

Libs:


https://store.arduino.cc/leonardo
https://www.elecrow.com/download/watering_kit.zip

® https://github.com/adafruit/RTClib/tree/master/examples
® https://github.com/olikraus/u8glib

Modified Watering kit firmware

#i nclude <Wre. h>

#i nclude "UBglib.h"

UBGLI B_SSD1306_128X64 u8g(UBG_| 2C_OPT_NONE) ; Il 12C
#i nclude "Wre. h"

#include "RTd i b. h"

RTC _DS1307 RTC,

/1 set all noisture sensors PINID
int noisturel = AQ;
int noisture2 = Al;
int noisture3 A2;
int noisture4 A3;

/] decl are npisture val ues
int nmoisturel_value =0 ;
int noisture2_value = 0;
int noisture3_value = 0;
int noisture4_value = 0

/] set water relays
int relayl = 6;
int relay2 = 8;
int relay3 = 9;
int relay4 = 10;

/] set water punp
int punp = 4;

/] set button
int button = 12;

[/ punp state 1: open 0: cl ose
int punp_state_flag = O;

/lrelayl state 1: open 0:cl ose
int relayl_state_flag = 0;

/lrelay2 state 1: open 0: cl ose
int relay2_state_flag = 0;

/lrelay3 state 1:open 0: cl ose
int relay3_state_flag = 0;

/lrelay4 state 1: open 0: cl ose
int relay4_state_flag = 0O;

static unsigned long currentMIlis_send = 0;
static unsigned long Lasttine_send = O;

char daysOf Theweek[7][12] = {"Sun", "Mon", "Tue", "Wed", "Thu", "Fri", "Sat"
unsi gned | ong now i ne;

unsi gned | ong endti ne;

unsi gned | ong now i neNext ;
unsi gned | ong nowi nel;
unsi gned | ong endti nel;
unsi gned | ong nowt i neNext 1;
unsi gned | ong now i ne2;

unsi gned | ong endti ne2;

unsi gned | ong nowt i neNext 2;
unsi gned | ong now i ne3;

unsi gned | ong endti ne3;

unsi gned | ong nowt i neNext 3;


https://github.com/adafruit/RTClib/tree/master/examples
https://github.com/olikraus/u8glib

/1 good fl ower
unsi gned char bitmap_good[] USG PROGVEM = {

0x00, 0x42, 0x4C, 0x00, 0x00, OxE6, Ox6E, 0x00, 0x00, OxAE, O0x7B, 0x00, 0x00, O0x3A, 0x51, 0xO00,
0x00, 0x12, 0x40, 0x00, 0x00, 0x02, 0x40, 0x00, 0x00, 0x06, 0Ox40, 0x00, 0x00, 0x06, 0x40, 0xO00,
0x00, 0x04, 0x60, 0x00, 0x00, 0OxO0C, 0x20, 0x00, 0x00, 0x08, 0x30, 0x00, 0x00, 0x18, 0x18, 0xO00,
0x00, OxEO, O0xOF, 0x00, 0x00, 0x80, 0x01, 0x00, 0x00, 0x00, 0x01, 0x00, O0x00, 0x00, Ox01, 0xO00,
0x00, 0x00, 0x01, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00, 0x02, OxCl, 0x00, O0x00, OxOE, Ox61, 0xO00,
0x00, O0x1C, 0x79, 0x00, 0x00, 0x34, 0x29, 0x00, 0x00, 0x28, 0x35, 0x00, 0x00, 0x48, 0x17, 0xO00,
0x00, 0xD8, 0x1B, 0x00, 0x00, 0x90, 0x1B, 0x00, 0x00, 0xBO, 0x09, 0x00, 0x00, OxAO, 0x05, 0xO00,
0x00, OxEO, 0x07, 0x00, 0x00, 0xCO, 0x03, 0x00
I

/1 bad flower

unsi gned char bitmap_bad[] USG PROGVEM = {
0x00, O0x80, 0x00, 0x00, 0x00, 0xCO, Ox00, 0x00, 0x00, OxEO, 0xOD, 0x00, 0x00, OxAO, OxOF, 0x00,
0x00, 0x20, 0x69, 0x00, 0x00, 0x10, Ox78, 0x02, 0x00, Ox10, 0xCO, O0x03, 0x00, 0x10, OxCO, 0x03,
0x00, 0x10, 0x00, 0x01, 0x00, 0x10, 0x80, 0x00, 0x00, 0x10, OxCO, 0x00, Ox00, 0x30, Ox60, 0xO00,
0x00, Ox60, 0x30, 0x00, 0x00, 0xCO, Ox1F, 0x00, 0x00, Ox60, 0x07, O0x00, 0x00, 0x60, 0x00, 0x00,
0x00, 0x60, 0x00, 0x00, Ox00, 0x40, 0x00, 0x00, 0x00, OxCO, 0x00, 0x00, 0x00, 0x00, Ox01, 0x00,
0x00, 0x00, 0x01, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00, 0x80, 0x00, 0x00, 0x00, 0xC7, Ox1C, 0xO00,
0x80, 0x68, 0x66, 0x00, 0xCO, 0x33, Ox7B, 0x00, 0x40, O0xB6, 0x4D, 0x00, 0x00, OxE8, 0x06, 0x00,
0x00, OxFO, 0x03, 0x00, O0x00, OxEO, 0x00, 0x00

i

/1 Logo
unsi gned char bitnmap_|l ogo[] USG PROGVEM ={

0x30, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x30, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0Ox06, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x38, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x06, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x38, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x06, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x38, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x07, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x38, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x07, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x38, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x07, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x18, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x07, 0x00, 0x00, 0x06, 0x00, 0x00, 0x00, 0x00,
0x18, 0x00, 0x00, O0x03, 0xO0e, 0x00, 0xf8, Oxff, Oxc3, 0x00, 0x07, O0xOc,
0x00, 0x00, 0x00, 0x18, 0x00, 0x80, 0x03, O0x0Oe, 0x30, Oxfc, Oxff, Oxcil,
0x00, 0x07, OxOe, 0x00, 0x00, 0x00, Oxlc, 0x00, 0x80, 0x03, 0x0Oe, 0x30,
0x80, 0x03, 0Oxe0O, 0x00, 0x07, Ox0Oe, 0x00, 0x00, 0x00, Ox1lc, 0x00, 0x80,
0x03, 0x06, 0x38, 0x80, 0x01, Oxe0, 0x00, 0x07, OxOe, 0x00, 0x00, 0x00,
Ox1lc, 0x00, 0x80, 0x01, 0x07, 0x38, 0Oxc0, 0x01, 0x60, 0x00, 0x07, 0x06,
0x00, 0x00, 0x00, Oxl1lc, 0x00, 0x80, 0Ox01, 0x07, 0Ox3c, OxcO, 0x01, O0x7O0,
0x00, 0x07, 0Ox06, 0x00, 0x00, 0x03, Oxlc, O0x00, 0x80, 0x01, 0x03, Oxlc,
0Oxc0, 0x00, 0x30, 0x00, 0x07, 0x06, 0x08, 0x80, 0x02, 0x0c, 0x00, 0xcoO,
0x01, O0x03, Oxle, 0OxcO, 0x00, 0x30, 0x80, 0x07, 0x07, 0x00, 0x40, 0x00,
0x0c, 0x00, OxcO, 0x81, 0x03, Oxle, Oxe0, 0x00, 0x30, 0x80, 0x03, 0x07,
0x00, 0x40, 0x00, Ox0c, 0x00, OxcO, 0x81, 0x03, Ox1f, Oxe0, 0x00, 0x30,
Oxe0, 0x03, 0x07, 0x04, 0x40, 0x70, OxOe, 0x00, OxcO, 0x80, 0x83, Oxlb,
0Oxe0, 0x00, 0x30, OxfO, 0x03, 0x03, 0x24, 0x43, 0x88, 0x0e, 0x00, 0xcO,
0x80, 0xc3, 0x19, Oxe0, 0x40, 0x30, 0Ox3c, 0x03, 0x03, Oxa4, Oxc4, 0x84,
Ox0Oe, OxeO, Oxc7, 0x80, Oxe3, 0x18, 0xeO0, 0x60, OxfO, Ox1f, 0x03, 0x03,
Oxa4, 0x44, 0x84, Oxfe, Oxff, Oxc7, 0x00, Ox7f, 0x38, 0xe0, 0x78, O0xfO,
0x87, 0x03, 0x03, 0x64, 0x44, 0x44, Oxff, Oxff, Oxc3, 0x00, Ox3f, 0x78,
0Oxe0, Ox3f, Oxe0, 0x81, 0x03, 0x43, 0x24, 0x68, 0x38, O0x7f, 0x00, O0xcO,
0x00, Ox0e, 0x70, OxcO, 0xOf, 0Ox00, 0x80, 0x01, 0x03, 0x00, 0x00, 0x00,
0x00, 0x00, 0x80, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x80, 0x01, 0x02,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
Oxc0, 0x01, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, OxcO, 0x01, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, OxcO, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0Ox00, 0x00, 0x00, 0x00, 0x04, Oxe0O, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, OxOc,
0x60, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0xO00,
0x00, 0x00, Oxlc, 0x70, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x78, O0x3f, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, OxeO, Ox1f, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x80,
0x07, 0x00, 0x00, 0x00, O0x00, 0x00



}s

unsi gned char bitmap_T[] USG _PROGVEM = {

O0xF7, 0x01, 0x1D, 0x03, 0x0B, 0x02, 0x0C, 0x02, 0x0C, 0x00, 0xOC, 0x00, 0xO0C, 0x00, 0x08, 0x02,
0x18, 0x03, OxFO, 0x01

}

unsi gned char bitmap_H] USG PROGVEM = {

0x00, 0x00, 0x80, 0x01, 0xCO, 0x03, OxEO, 0x07, OxFO, OxOF, OxF8, Ox1lF, O0xF8, Ox1lF, OxFC, Ox3F,
OxFC, Ox3F, OxFE, Ox7F, OxEE, Ox7F, 0xB3, OxF7, 0xBB, OxFB, 0xBB, OxFD, 0xBB, OxFD, 0xC7, OxFE,
Ox7F, OxC3, Ox3F, O0xDD, OxBF, OxFD, OxDF, OxDD, OxEE, O0x5B, OxFE, Ox7F, OxFC, Ox3F, O0xF8, Ox1F,
O0xEO, 0x07, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00

I

voi d setup()
{

Wre. begin();
RTC. begi n();
Seri al . begi n(9600) ;
/1l declare relay as output
pi nhbde(rel ayl, OUTPUT);
pi nMbde(rel ay2, OUTPUT);
pi nMbde(rel ay3, OUTPUT);
pi nhbde(rel ay4, OUTPUT);
/] decl are punp as out put
pi nMbde( punp, OUTPUT) ;
/1 declare switch as input
pi nMbde( button, | NPUT);
/1 pi nMode( ROTARY_ANGLE_SENSOR, | NPUT) ;
/1 water_flower();

u8g. firstPage();

do

draw_ad();
} while ( u8g.nextPage() );
del ay(1000);
}

voi d | oop()
{

/1 read the value fromthe noisture sensors:
read_val ue();
wat er _fl ower();
int button_state = digital Read(button);
if (button_state == 1)
{
/'l read_val ue();
u8g. firstPage();
do
{
drawTH() ;
drawf | ower () ;
} while ( u8g.nextPage() );
del ay(500);

el se
{
u8g. firstPage();
do
{
drawtime();
u8g.drawstr (18, 55 , "liutyi.info");
} while (u8g.nextPage());
del ay(500);
}
}

/1 Set noisture val ue



voi d read_val ue()
{
float valuel = anal ogRead( A0);
nmoi sturel_value = (valuel * 120) / 1023; del ay(20);
float value2 = anal ogRead(Al);
noi sture2_val ue = (value2 * 120) / 1023; del ay(20);
float value3 = anal ogRead(A2);
nmoi sture3_val ue = (value3 * 120) / 1023; del ay(20);
fl oat val ue4 = anal ogRead(A3);
noi sture4_val ue = (value4 * 120) / 1023; delay(20);
}

voi d water_fl ower ()
{
if (noisturel_value < 30)
{
digitalWite(relayl, H GH;
relayl_state_flag = 1;
del ay(50);
if (punp_state_flag == 0)
{
digital Wite(punp, H GH);
punp_state_flag = 1;
del ay(50);
}
}
else if (noisturel_value > 55)
{
digital Wite(relayl, LOW;
relayl_state_flag = O;
del ay(50);
if ((relayl_state_flag == 0) && (relay2_state_flag == 0) && (relay3_state_flag == 0) && (relay4_state_flag
== 0))
{
digital Wite(punmp, LOW;
punp_state_flag = O;
del ay(50);
}
}

if (noisture2_value < 30)
{
digital Wite(relay2, H GH);
relay2_state_flag = 1;
del ay(50);
if (punp_state_flag == 0)

digital Wite(punp, H GH);
punp_state_flag = 1;
del ay(50);
}
}
else if (noisture2_value > 55)
{
digital Wite(relay2, LOW;
relay2_state_flag = O;
del ay(50);
if ((relayl_state_flag == 0) && (relay2_state_flag == 0) && (relay3_state_flag == 0) && (relay4_state_flag

digital Wite(punmp, LOW;
punp_state_flag = O;
del ay(50);
}
}

if (noisture3_value < 30)

{
digital Wite(relay3, H GH);
relay3_state_flag = 1;
del ay(50);



if (punp_state_flag == 0)
{
digital Wite(punp, H GH);
punp_state_flag = 1;
del ay(50);
}
}
else if (noisture3_value > 55)
{
digital Wite(relay3, LOW;
relay3_state_flag = O;
del ay(50);
if ((relayl_state_flag == 0) && (relay2_state_flag == 0) && (relay3_state_flag == 0) && (relay4_state_flag
== 0))

{
digital Wite(punp, LOW;
punp_state_flag = O;
del ay(50);

}

}

if (noisture4_value < 30)
{
digital Wite(relay4, H GH);
relay4d_state_flag = 1;
del ay(50);
if (punp_state_flag == 0)
{
digital Wite(punp, H GH);
punp_state_flag = 1;
del ay(50);
}

else if (noisture4_value > 55)
{
digital Wite(relay4, LOWN;
relay4_state_flag = O;
del ay(50);
if ((relayl_state flag == 0) && (relay2_state_flag == 0) && (relay3_state_flag == 0) && (relay4_state_flag
==0))
{
digital Wite(punp, LOW;
punp_state_flag = O;
del ay(50);
}
}

voi d draw_ad(voi d) {
u8g. set Font (u8g_font _gdr9r);
u8g.drawstr (5,55, "https://liutyi.info");
u8g. drawXBMP( 0, 0, 120, 34, bitmap_| 0go);

}

voi d drawti ne(voi d)
{
int x =5;
float i = 25.00;
float j = 54;
Dat eTi me now = RTC. now() ;
Serial . print(now year(), DEQ);
if (! RTC.isrunning())
{
u8g. set Font (u8g_f ont _6x10);
u8g. set Print Pos(5, 20);
u8g. print("RTC is NOT running!");
RTC. adj ust (DateTime(__DATE__, _ TIME_));



}

el se
{
u8g. set Font (u8g_font _7x13);
u8g. set Print Pos(x, 11);
u8g. print (now. year (), DEC);
u8g. set Print Pos(x + 80, 11);
u8g. pri nt (daysOf TheWeek[ now. dayf TheWeek()]);
u8g. set PrintPos(x + 28, 11);
u8g. print("/");
u8g. set Print Pos(x + 33, 11);
u8g. print (now. nonth(), DEC);
if (now nonth() < 10)
X -=7;
u8g. set Print Pos(x + 47, 11);
u8g. print("/");
u8g. set Print Pos(x + 53, 11);
u8g. pri nt (now. day(), DEC);
u8g. set Font (u8g_f ont _8x13);
int x = 35;
u8g. set Pri nt Pos(x, 33);
u8g. pri nt (now. hour (), DEC);
if (now. hour() < 10)
X -=7;
u8g. set PrintPos(x + 15, 33);
u8g.print(":");
u8g. setPrintPos(x + 21, 33);
u8g. print (now. mnute(), DEC);
if (now. mnute() < 10)
X -=7;
u8g. set Print Pos(x + 36, 33);
u8g.print(":");
u8g. setPrintPos(x + 42, 33);
u8g. pri nt (now. second(), DEC);
}

voi d drawLogo(ui nt8_t d)

{

u8g. set Font
u8g. drawstr
u8g. set Font
u8g. drawstr
u8g. set Font
u8g. drawst r
u8g. set Font
u8g. drawstr
u8g. set Font
u8g. drawstr
u8g. set Font
u8g. drawstr
u8g. set Font
u8g. drawst r

u8g_font _gdr 25r);

8 +d, 30 +d, "I");
u8g_font _gdr 25r);

30 +d, 30 +d, "i");
u8g_font _gdr25r);

40 + d, 30 + d, "u");
u8g_font _gdr25r);

55 +d, 30 +d, "t");
u8g_font _gdr25r);

70 +d, 30 +d, "y");
u8g_font _gdr 25r);

85 +d, 30 +d, "i");
u8g_font _gdr25r);

100 + d, 30 +d, ".");

e e e e e R e e N e NP N

/1Style the flowers bi t map_bad: bad fl owers bi t map_good: good
voi d drawf | ower (voi d)

{

if (noisturel_value < 30)

{
}

el se

{

u8g. drawXBMP(0, 0, 32, 30, bitmap_bad);

u8g. drawxBMP(0, 0, 32, 30, bitnap_good);
}

if (noisture2_value < 30)

{
}

el se

u8g. drawXBMP(32, 0, 32, 30, bitnap_bad);

flowers



u8g. drawXxBMP(32, 0, 32, 30, bitmap_good);

}
if (noisture3_value < 30)
{
u8g. dr awxBMP( 64, 0, 32, 30, bitnmap_bad);
}
el se
{
u8g. dr awXBMP(64, 0, 32, 30, bitmap_good);
}
if (noisture4_value < 30)
{
u8g. dr awxBMP( 96, 0, 32, 30, bitnmap_bad);
}
el se
{

u8g. dr awXxBMP(96, 0, 32, 30, bitmap_good);
}

voi d drawTH( voi d)

{

int A=0;

int B=0;

int C = 64;

int D= 96;

char noi sturel_value_tenp[5] = {0};
char noi sture2_value_tenp[5] = {0};

char noi sture3_value_tenp[5] = {0};
char noi sture4_val ue_t enp[ 5] {0};
read_val ue();
itoa(noisturel_val ue, noisturel_value_tenp, 10);
i toa(noi sture2_val ue, noisture2_val ue_tenp, 10);
itoa(noi sture3_val ue, noisture3_value_tenp, 10);
i toa(noi sture4_val ue, noisture4_value_tenp, 10);
u8g. set Font (u8g_f ont _8x13);
u8g. set Pri nt Pos(9, 60);
u8g. print("LEMON (1-3)");
if (noisturel_value < 10)
{

/1 u8g. setPrintPos(A + 14, 45 );

u8g.drawstr (A + 14, 45, noisturel_val ue_tenp);

else if (noisturel_value < 100)
{
//u8g. setPrintPos(A + 6, 45);
u8g.drawstr (A + 6, 45, noisturel_value_tenp);
}
el se
{
//u8g.setPrintPos(A + 2, 45);
noi sturel_val ue = 100;
itoa(noi sturel_val ue, noisturel_value_tenp, 10);
u8g.drawstr (A + 2, 45, noisturel_val ue_tenp);
}
/1 u8g. print(noisturel_val ue);
u8g. setPrintPos(A + 23, 45 );
u8g.print("%);
//u8g. setPrintPos(41, 60 );
/1 u8g. print("Al");
if (noisture2_value < 10)
{
/1 u8g. setPrintPos(B + 46, 45 );
u8g.drawsStr (B + 46, 45, noisture2_val ue_tenp);

else if (noisture2_value < 100)

{
/1 u8g. set PrintPos(B + 37, 45);



u8g.drawstr (B + 37, 45, noisture2_val ue_tenp);
}
el se
{
/1 u8g. setPrintPos(B + 32, 45);
noi sture2_val ue = 100;
i toa(noi sture2_val ue, noisture2_value_tenp, 10);
u8g.drawstr (B + 32, 45, noisture2_val ue_tenp);
}
/1 u8g.print(nopisture2_val ue);
u8g. set Print Pos(B + 54, 45);
u8g. print("%);
/1 u8g. set PrintPos(73, 60);
//u8g. print("A2");
if (noisture3_value < 10)
{
//u8g.setPrintPos(C + 14, 45 );
u8g.drawstr (C + 14, 45, noisture3_val ue_tenp);
}
else if (noisture3_value < 100)
{
/] u8g.setPrintPos(C + 5, 45);
u8g.drawstr(C + 5, 45, noisture3_value_tenp);
}
el se
{
/1 u8g.setPrintPos(C + 2, 45);
noi st ure3_val ue = 100;
i toa(noi sture3_val ue, noisture3_value_tenp, 10);
u8g.drawstr (C + 2, 45, noisture3_val ue_tenp);
}
/1 u8g. print (noi sture3_val ue);
u8g. set PrintPos(C + 23, 45);
u8g.print("%);
u8g. set Pri nt Pos(100, 60);
u8g. print("ORC');
if (noisture4_value < 10)
{
/1 u8g. setPrintPos(D + 14, 45 );
u8g.drawsStr (D + 14, 45, noisture4_val ue_tenp);
}
else if (noisture4_value < 100)
{
/1 u8g.setPrintPos(D + 5, 45);
u8g.drawstr (D + 5, 45, noistured_val ue_tenp);
}
el se
{
//u8g. setPrintPos(D + 2, 45);
noi sture4_val ue = 100;
i toa(noi sture4_val ue, noistured4_value_tenp, 10);
u8g.drawstr (D + 2, 45, noistured_val ue_tenp);
}
[/ u8g. print (noi sture4_val ue);
u8g. set PrintPos(D + 23, 45);
u8g.print("%);
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