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Designing probe for Moisture in soil by using measure conductivity
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Designing probe for Moisture in soil by using measure conductivity
Abstract

This research has presents the Designing probe for Moisture in soil by using measﬁre
conductivity. The moisture in soil to change has the effect to conductivity of soil. We design probe for
sensor moisture from PCB that design by using two conductor parallel lays the between distance of two
conductor are 2 centimeter , depth size about 10 centimeter. , from the research result, Probe has the
algebraic equation be the algebraic equation squares, y = 8.8042x-0.2832, be valuable % R’= 94.97. The
value % R’ indicates the change of quantity water value in soil which, if change of quantity water value

will effect to the resistance or conductivity of soil is 94.97 %.
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= 1000 £2
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Wollfu R, =300 L annzusnezaugadaiionnsandenlviiaes (2.7.11) 9214

P 60 + 30
0,+80, = - 90

6, +0 -

90
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110317 2.12 anzaugazifaiio

Z Z = 22 Zg
U TR (2.7.16)
2 =2 w @ o & A ' % a &
Fanuens wdaglanuduiusivera z, 18aesdnuus o
22
Z = ( — )2z,
ZQ
23
AR
T (2.7.17)
=1
30
2, 2,) —
Z = —
X 2 “~3 Z‘
1 Z,Z) Y,
.................... (2.7.18)
a do ¥ 9 Yo 1 : 3 o3 a
N UTARgnIIEIN BInaums ( 2.7.17) MlESas1dw ( Ratio ) Vo9 Z, o Z, 1Tu1lSua
v
133 (Taemsiie z, wazz, anududdmmueiafvamsosuoniiuSant) e
a @ @
s aleunduduiuglugl
e AN
.................... (2.7.19)
v 1 v
variiuSasznSouBousuiiuausinaosu luuvuidumisiasufuue sy fiuaud
fdoamsnswa
V. uFadnagm vncuns (2.7.18) Slinoguves Z, fu z, fulSiuess szemnsodon
AuFuRus lugl
Z E K2Y4
.................... (2.7.20)
1 . 4o
Y = e = G +jB lagni
Z
z - R+jX
.................... (27.21)
wld
R : +X )
Y = —_———— + j _—
R?% + X? RZ + X2

.................... (2.7.22)
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2 v 3 1 o ] @ &
FIMWeANYN Mvn Z, eglugd R AU C deaynsuiu Z, = (Rx — j Xx ) Z, Fuilu

a a 1y Y Y IS Y Y .
ﬂnwuﬂwﬁmgmumwm %‘Sﬁﬂ'@\'ﬂﬂu RAUL ’E'J‘l,}ﬂillﬂu Z4= ( R4 +) X4 )

[ =y a ok ~ ~ a P 1 ar T
#9814 2.7 ARTANVIAT g UN 2.13 Rauydn z, = z, Misrdenisnsiuat M35y z, a1

<3 ar Y A v
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A:i a  d Y 1
319 2.13 4R VT A uAIBE19 2.7

adl o Y a A
I5M 01Wi1']5m1!{1?)u‘1‘11115ﬂ‘Ui’NﬂﬁﬁMﬁIﬁ (2.7.10)

| 1z
2.

1000 (509.9)

2

500

1016.8 Q2

1l

Taon151SU R, = 1019.8 anzusnIzauga uazdiinsaveulvivesesmstuga
Vv
(2.7.11) vmuzt

0 = -90

0 = 78.69
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P 3 1
A 4
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3.3.2 Oscillator 29958192111 111019 driver e 1S uungadensenaasy
¥ ] ) v
1Isznouda01993 Astable adadanuaiudmaondae 1o 555 timer Tmssud

ponuuU1%iAL0 1 KHz , C=0.1 uF
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INAUNT T2=0.693x Rb)x C

0.5x10° = 0.693 x (Rb) x 0.1 x 10°
R2=Rb = 7824 Q (Fonld 7.5k Q)
MU F = 1 Kiiz
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3.3.3 Driver

1995 Driver ¥0Unszuali2995 Wheatstone Bridge 9 1% Output Pulse AC 910 Input Pulse UL

TTL InefliEnuan +6V uag ¥nay -6V

c1
-“—————1} E}—~——~———{:> Quipiit

10Gu

R1

100R

Q1

BC647

317 3.6 192995 Driver

910 Input 3Anszua 14 13.5mA 910 Data Sheet TR 31 h,, = 110 agiiu 5 =110

Ic= BIB

= (110)13.5mA )=1485A
199 Ic = 12/500 = 24mA @8iUIiia Transistors On 32 UNTZUEA 1A 24mA

3.3.4 Wheatstone Bridge
o o K P kY = a
9110307 3.7 uAAIEnEULVDI21995 Wheatstone bridge N 15 Tumsnaaen Tasa1vzll VR iy
1 lureesimeriludafldlun1s J5o 19995 Wheatstone  Bridgeididan1izauga uaz R xfo

AWK UV Sensor

31 3.7 16999995 Wheatstone bridge(Rx= A71WAIUNIUUBI TIN5 1)
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[
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)

\
&

A59% 4 a1 R4 = 190kED
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6. naapeiannudumuluduialud lunswsanudususu Taafuumadesodiu sov
910 Supply +30 1Az 30
R1=30k{2,R2=150L2 , R4 = VR IMQ2
afaft 1 Jas R4 = 340kQ
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91173995 Oscillator 101D 976Hz
Y
22U Sensor dWANVATUNMIU Xc = 1/ 2TTEC

Xc=1/(2*T0*( 976Hz )*( 850pF ) = 192 k{2 £ -90°

91NN93 Bridge

4
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REAVEY]
2,=2,7,12,
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o J ] =1 o 9 1 ar .
2. AR InMANUSIUN I URIIFUTD7 Lazae output 191111 Microcontroller PIC Ino1d
o J @ & aa by 3 o 3 a  w 1
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(eUMIN 2.6.1)
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Sduit | Buthmi | uu douey wundsey | A | % anui | usadu v DUAU A/D
1 0 659.83 63234 94 k2 6.07 9.23 218
2 5 691.64 656.93 85 k(2 7.22 7.33 187
3 10 684.98 649.52 50 k€2 8.18 6.23 191
4 15 712.9 667.94 26 k€2 9.22 5.49 185
5 20 666.36 617.92 27 k€2 10.96 5.27 169
6 25 705.34 653.24 30 k€2 11.91 5.31 164
7 30 735.49 675.93 30 k(2 13.34 5.27 166
8 35 756.02 689.7 26 k(2 13.45 5 144
9 40 711.09 642.46 20 k€2 14.63 4.96 134
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Filename T H 15.C

Description ~ SHT15 HUMIDITY & TEMPERATURE EXAMPLE PROGRAM
Hardware START-C51

Clock AT89S55 + 11.0592 MHz (Speed x2)

Compiler Keil CA51 V7.0

Project T_H_15.C+ STARTC51 .ASi

Operate Send data to RS232 use Terminal program (Hyper-Term,Telix,Netterm) on PC Baudrate = 9600

*/

#include <AT89s53.h>
#include <intrins.h>
#include <math.h>

#include <stdio.h>

typedef union
{ unsigned int i;
float f}

} value;
/***** modu]_var ******/
enum {TEMP,HUMI};

#define DATAP1_1

#define SCK P1_0

f#fdefine noACK 0

#define ACK 1

/fadr command r/w

#define STATUS_REG_W 0x06 //000 0011 O
#define STATUS_REG_R 0x07 //000 0011 1
#define MEASURE_TEMP 0x03 //000 0001 1
#define MEASURE_HUMI 0x05 //000 0010 1
#define RES‘ET Oxle //000 1111 O
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[¥*¥%% writes a byte on the I12C-bus and checks the acknowledge ##¥%*/

char s_write_byte(unsigned char value)

{

unsigned char i,error=0;

for (i=0x80;i>0;1/=2)

{ if (i &value) DATA=I;
else DATA=0;
SCK=1;

_nop_0;
_nop_();
_nop_0;
_nop_();
_nop_();
_nop_0;
SCK=0;

}

DATA=1;

SCK=1;

error=DATA,;

SCK=0;,

return error;

/fshift bit for masking

/fmasking value with i , write to I2C-BUS

/clk for 12C-BUS

//pulswith approx. 5 us

/Irelease DATA-line
/lclk #9 for ack
/lcheck ack (DATA will be pulled down by SHT11)

/ferror=1 in case of no acknowledge

[¥*%%% reads a byte form the 12C-bus and gives an acknowledge in case of "ack=1" #*¥**#/

char s_read_byte(unsigned char ack)

{

unsigned char i,val=0;

DATA=1;

for (i=0x80;i>0;1/=2)

{ SCK=1;
if (DATA) val=(val | i);
SCK=0;

}

DATA=!ack;

SCK=1l;

_nop_(;

//release DATA-line
/Ishift bit for masking
/felk for I2C-BUS

/Iread bit

//in case of "ack==1" pull down DATA-Line
/lclk #9 for ack

//pulswith approx. 5 us
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_nop_0);
_nop_{);
_nop_0);
_nop_();
_nop_(;
SCK=0;
DATA=]; //release DATA-line

return val;

[¥¥¥¥¥ generates a transmission start *#¥ %%/

void s_transstart(void)

DATA=1; SCK=0; //Initial state
_nop_();
SCK=1;
_nop_();
DATA=0;
_nop_Q);
SCK=0;
_nop_();
_nop_();
_nop_0);
_nop_();
_nop_();
_nop_0);
SCK=1;
_nop_(};
DATA=1;
_nop_(;
SCK=0;

/*** communication reset: DATA-line=1 and at least 9 SCK cycles followed by transstart **%/

void s_connectionreset(void)



{

unsigned char i;

DATA=1; SCK=0; //Initial state
for(i=0;i<9;i++) /19 SCK cycles
{ SCK=1;

SCK=0;
}
s_transstart(); //transmission start
}

/**reset the sensor by softreset*///

char s_softreset(void)

unsigned char error=0;
s_connectionreset();
error+=s_write_byte(RESET);
return error;

}

/**read the status register with checksum (8 bit)*///
char s_read_statusreg(unsigned char *p_value, unsigned char *p_checksum)
{
unsigned char error=0;
s_transstart();
error=s_write_byte(STATUS_REG R);
*p_value=s_read_byte(ACK);
*p_checksum=s_read_byte(noACK);
return error;

}

/**writes the status register with checksum (8 bits)*/
char s_write_statusreg(unsigned char *p_value)

{

unsigned char error=0;

s_transstart();
errort=s_write_byte(STATUS_REG_W);
error+=s_write_byte(*p_value);

return error;

}
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/¥*** makes a measurement (humidity/temperature) with checksum ****/

char s_measure(unsigned char *p_value, unsigned char *p_checksum, unsigned char mode)
{
unsigned error=0;

unsigned int i;

s_transstart(); /ftransmission start

switch(mode){ //send command to sensor
case TEMP : error+=s_write_byte(MEASURE_TEMP); break;
case HUMI s errort=s_write_byte(MEASURE_HUMI); break;
default : break;

) .

for (i=0;i<65535;i++) if( DATA==0) break; //wait until sensor has finished the measurement

iflDATA) error+=1; /I or timeout (~2 sec.) is reached
*(p_value) =s_read_byte(ACK); /Iread the first byte (MSB)
*(p_value+1)=s_read_byte(ACK); /fread the second byte (LSB)
*p_checksum =s_read_byte(noACK); /fread checksum
return error;

}

/********** SET Rsz32 PARAMETER **********/

void init_uart()

{SCON = (0x52; /19600 bps @ 11.059 MHz
TMOD = 0x20;

TCON = 0x69;

TH1 = 0xfd;

TL1 = 0xfd;

TR1 =1;

}

ke calculate humidity & temperature *###¥x ks
// input : humi [Ticks] (12 bit)

// temp [Ticks] (14 bit)

// output: humi [%RH]

// temp [?C]

void calc_sht11(float *p_humidity ,float *p_temperature)

{ const float C1=-4.0; /! for 12 Bit



const float C2= 0.0405;
const float C3=-0.0000028;
const float T1=-0.01;

const float T2=0.00008;

float th=*p_humidity;
float t=*p_temperature;
float rh_lin;

float rh_true;

floatt_C;

t C=*0.01 - 40;
rh_lin=C3*rh*rh + C2*rh + C1;
th_true=(t_C-25)*(T1+T2*rh)+rh_lin;

*p_temperature=t_C;
*p_humidity=rh_true;
}

/********** Ca]Cu]ate dewpoint **********/
// calculates dew point
/ input: humidity [%RH], temperature [?C]

// output: dew point [?C]

float calc_dewpoint(float h,float t}
{ float logEx,dew_point;
JogEx=0.66077+7.5%/(237.3+t)*+(log10(h)-2);
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// for 12 Bit
/1 for 12 Bit
// for 14 Bit
// for 14 Bit

//th:  Humidity [Ticks] 12 Bit

//t: Temperature [Ticks] 14 Bit

// th_lin: Humidity linear

// th_true: Temperature compensated humidity

/1t C : Temperature [?C]

/lcale. temperature from ticks to [?C]
/fealc. humidity from ticks to [%RH]

/fcalc. temperature compensated humidity [%RH]

/Ireturn temperature [?C]

/freturn humidity[%RH]

dew_point = (logEx - 0.66077)*237.3/(0.66077+7.5-logEx);

return dew_point;

}

/********** MAIN **********/

// sample program that shows how to use SHT11 functions

// connection reset

// measure humidity [ticks](12 bit) and temperature [ticks](14 bit)

// calculate humidity [%RH] and temperature [?C]



// calculate dew point [?C]

// print temperature, humidity, dew point to rs232

void main()

{ value humi_val,temp_val;

float dew_point;

unsigned char error, checksum;

unsigned int i;

init_uart();

s_connectionreset();

while(1)

{

3

//¥*%% wait approx 0.8s*/

error=0;
error+=s_measure((unsigned char*)& humi_val.i,&checksum,HUM]I); //measure humidity
error+=s_measure((unsigned char*)& temp_val.i,& checksum, TEMP);  //measure temperature

iferror!=0) s_connectionreset();

else

{

humi_val.f=(float)humi_val.i; lfconverts integer to float
temp_val.f=(float)temp_val.i; /fconverts integer to float

calc_sht11(&humi_val.f,&temp val.f); /lcalculate humidity, temperature
dew_point=calc_dewpoint(humi_val.ftemp val.f); //calculate dew point

printf("temp:%5.1fC humi:%5.1f%% dew point:%5.1fC\n",temp_val.f,humi_val.f,dew_point);

for(i=0;i<40000;i++);

}
}
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