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Abstract---In the past couple of decades, there is rapid 

growth attached to the PIC controller like sensors, watering 

pump, etc. This paper reviews some of these monitoring 

systems and proposes an automatic monitoring and 

controlling system in terms of technology in the field of 

irrigation. Different monitoring systems are installed in 

order to improve the crop quality in the field and the plant in 

nursery. Monitoring unit monitors the various agricultural 

parameters like temperature, relative soil moisture, light 

intensity, etc. the controlling unit controls the peripheral 

devices model using PIC controller, which may help the 

farmer to improve the crop quality and the plant 

development in nursery.                                 
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I. INTRODUCTION  

People now are working actively at intelligent irrigation 

systems because their advantages of labor-saving and water 

saving. Wireless technology, known for its easy installation 

and maintenance, is thought preponderant to develop 

automatic irrigation network and becoming a hot research.  

The other advantage that agriculture provides is 

large scale employment. Indian economy largely depends on 

the earning from the field of agriculture and its associated 

allied fields. More than half of population work in 

agricultural sectors and depends on it. Modernization of 

agriculture is important because traditional way of farming 

is unable to boast up the yield rate in last few decades [1]. 

 Now the farmer uses latest technology for 

improving their crop quality and production quantity. These 

technologies or monitoring systems help the farmer in 

proper utilization of water. These automated systems need 

the dense structure of monitoring and controlling network. 

WSN are low cost, low power, small sensing devices used to 

collect data from different types of sensor, process it and 

communicate over wireless channel.[1] .With the recent 

advancement in wireless communication network as well as 

light intensity sensor, these low power sensors are available 

easily with very cheap rate[2]. Agricultural parameters are 

obtained by the sensors and collected data is send using 

Zigbee module. This analog data is converted to digital and 

by using PIC controller. Monitoring unit generally consists 

of mainly microcontroller but here we use the PIC controller 

for directly digital data received or send to the Zigbee. It 

will analyze the data and will display the real time values of 

different parameters. Earlier developed parameter 

monitoring systems are discussed in next section.  

 

 

Fig. 1: system description 

 Pic Controller  A.

PIC 16F877 is one of the most advanced microcontroller 

from Microchip. This controller is widely used for 

experimental and modern applications because of its low 

price, wide range of applications, high quality, and ease of 

availability. It is ideal for applications such as machine 

control applications, measurement devices, study purpose 

and so on.  The PIC 16F877 features all the components 

which modern microcontrollers normally have. 

1) Features of PIC16F877A 

The PIC16FXX series has more advanced and developed 

features when compared to its previous series. The 

important features of PIC16F877 series is given below. 

2) General Features 

 High performance RISC CPU. 

 ONLY 35 simple word instructions. 

 All single cycle instructions except for program 

branches which are two cycles. 

 Operating speed: clock input (200MHz), instruction 

cycle (200nS). 

 Up to 368×8bit of RAM (data memory), 256×8 of 

EEPROM (data memory), 8k×14 of flash memory. 

 Interrupt capability (up to 14 sources). 

 Different types of addressing modes (direct, Indirect, 

relative addressing modes). 

 Power on Reset (POR). 

 Power-Up Timer (PWRT) and oscillator start-up timer. 

 Low power- high speed CMOS flash/EEPROM. 

 Wide operating voltage range (2.0 – 5.56)volts. 

 High sink/source current (25mA). 

 Commercial, industrial and extended temperature 

ranges. 
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 Low power consumption (<0.6mA typical @3v-4MHz, 

20µA typical @3v-32MHz and <1 A typical 

standby).[3] 

3) Peripheral Features 

 Timer 0: 8 bit timer/counter with pre-scalar. 

 Timer 1:16 bit timer/counter with pre-scalar. 

 Timer 2: 8 bit timer/counter with 8 bit period registers 

with pre-scalar and post-scalar. 

 Two Capture (16bit/12.5nS), Compare (16 bit/200nS), 

Pulse Width Modules (10bit). 

 10bit multi-channel A/D converter 

 Synchronous Serial Port (SSP) with SPI (master code) 

and I2C (master/slave). 

 Universal Synchronous Asynchronous Receiver 

Transmitter (USART) with 9 bit address detection. 

 Parallel Slave Port (PSP) 8 bit wide with external RD, 

WR and CS controls (40/46pin). 

 Brown Out circuitry for Brown-Out Reset (BOR).[4] 

4) Key Features 

 Maximum operating frequency is 20MHz. 

 Flash program memory (14 bit words), 8KB. 

 Data memory (bytes) is 368. 

 EEPROM data memory (bytes) is 256. 

 5 input/output ports. 

 3 timers. 

 2 CCP modules. 

 2 serial communication ports (MSSP, USART). 

 PSP parallel communication port 

 10bit A/D module (8 channels)[3]. 

5) Analog Features 

 10bit, up to 8 channel A/D converter. 

 Brown Out Reset function. 

 Analog comparator module.[3] 

6) Special Features 

 100000 times erase/write cycle enhanced memory. 

 1000000 times erase/write cycle data EEPROM 

memory. 

 Self programmable under software control. 

 In-circuit serial programming and in-circuit debugging 

capability. 

 Single 5V,DC supply for circuit serial programming 

 Programmable code protection. 

 Power saving sleep modes. 

 Selectable oscillator options[4]. 

 Soil Moisture Sensor  B.

Soil moisture sensors measure the water content in soil. A 

soil moisture probe is made up of multiple soil moisture 

sensors. One common type of soil moisture sensors in 

commercial use is a frequency domain sensor such as a 

capacitance sensor. Another sensor, the neutron moisture 

gauge, utilize the moderator properties of water for 

neutrons. Cheaper sensors -often for home use- are based on 

two electrodes measuring the resistance of the soil. A 

driving rain can temporarily remove ions from water in the 

soil making it less conductive - similar to a 'dry' reading. 

Gypsum probes provide a constant source of ions, but they 

do not dry at the same time as the soil surrounding it, and 

they are plagued by clogging from small soil particles.  

 
Fig. 2: Soil Moisture Sensor Device 

 Light Intensity Sensor C.

Light Dependent Resistor (LDR) also known as 

photoconductor or photocell, is a device which has a 

resistance which varies according to the amount of light 

falling on its surface. Since LDR is extremely sensitive in 

visible light range, it is well suited for the proposed 

application. [5]  

 
Fig. 3: Light Intensity sensor Device 

The Functional description of the LDR is- An LDR 

and a normal resistor are wired in series across a voltage, as 

shown in the below. Depending on which is tied to the 5V 

and which to 0V, the voltage at the point between them, call 

it the sensor 

Node will either rise or fall with increasing light. If 

the LDR is the component tied directly to the 5V, the sensor 

node will increase in voltage with increasing light. The 

LDR’s resistance can reach 10 k ohms in dark conditions 

and about 100 ohms in full brightness. The circuit used for 

sensing light in our system uses a 10 kΩ fixed resistor which 

is tied to +5V. Hence the voltage value in this case 

decreases with increase in lightintensity.[5] 

If the light intensity in the greenhouse is very less 

than the present value, that is if it is in dark or in night mode 

then the slave will send the information about present status 

to the master controller. Then the master will switches on 

the Light. [5] 

In these the parameter like soil moisture, light 

intensity and the temperature can be monitored and the soil 

moisture parameter can be controlled as per the requirement 

of the crop in the field and for the plant required in nursery. 

  Zigbee Module D.

ZigBee is an established set of specifications for wireless 

personal area networking (WPAN), i.e. digital radio 

connections between computers and related devices. WPAN 

Low Rate or ZigBee provides specifications for devices that 

have low data rates, consume very low power and are thus 

http://en.wikipedia.org/wiki/Water_content
http://en.wikipedia.org/wiki/Soil
http://en.wikipedia.org/wiki/Frequency_domain_sensor
http://en.wikipedia.org/wiki/Neutron_moisture_gauge
http://en.wikipedia.org/wiki/Neutron_moisture_gauge
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characterized by long battery life. ZigBee makes possible 

completely networked homes where all devices are able to 

communicate and be controlled by a single unit. [7]The 

ZigBee Alliance, the standards body which defines ZigBee, 

also publishes application profiles that allow multiple OEM 

vendors to create interoperable products. The current list of 

application profiles either published or in the works are: 

 Home Automation 

 ZigBee Smart Energy 

 Telecommunication Applications 

Personal home the relationship between IEEE 

802.15.4 and ZigBee is similar to that between IEEE 802.11 

and the Wi-Fi Alliance. For non-commercial purposes, the 

ZigBee specification is available free to the general public. 

[6]. 

 
Fig. 4: ZigBee Module 

II. WIRELESS DATA TRANSMISSION IN IRRIGATION SYSTEM 

An irrigation management model for higher crop yield was 

presented in 2010. It was based on some mathematical 

calculation used to estimate different agricultural parameters 

like water availability, soil compaction, biomass yield, etc of 

potato field, especially. This model consisted of structure of 

WSN which had intelligent humidity or moisture sensor, 

microcontroller and low power radio transreceiver for 

communication purpose[10]. These nodes worked in either 

sensing or sleep mode. They read soil water tension (SWT) 

value and sent it to base station; this data could be viewed or 

downloaded if necessary. Based on the value of SWT, the 

irrigation schedule could be modified. 

In one system Wi-Fi module was used to transmit 

information of various agricultural parameters like 

temperature, humidity, atmospheric pressure, moisture, 

water level and light detection. Corresponding sensors were 

used to measure these parameters and then converted values, 

using analog to digital converter (ADC), were sent to 

selected server via routers. It used comma separated values 

file format which was helpful in order to analyzed it and 

displaying purpose.[11]. 

A closed loop automatic irrigation system was tried 

in the year 2012. It was used for monitoring temperature and 

water usage. The real time values of soil moisture and 

temperature were wirelessly transmitted, using Zigbee 

technology, to the substation which enforced the controlling 

action on the motor and the irrigation valve according to the 

preset values of moisture level as set by the user.[9]. 

Information like temperature, current soil moisture, motor 

status, water usage, etc was displayed on Liquid Crystal 

Display (LCD) 

In 2012 a microcontroller based irrigation system 

was developed. In traditional method of irrigation, 

unmeasured quantity of water was applied which results into 

excess watering or under watering. The main aim of the 

project was to make farmer aware of the present moisture 

level or the changing moisture level so that they can take the 

preventive measures. [9] Moisture and temperature sensors 

were used and their output was fed to analog to digital 

converter and the digital signal was given to ARM 

controller.[8] .The data was checked with the upper 

threshold and lower threshold values and accordingly the 

controlling action on motor relay was performed. 

In these the controlling signals from the pic 

controller sends to the Zigbee module which turn on the dc 

motor as per the set point value is below the set point and 

turn off if the set point value  is above the set point.  

III. SYSTEM COMPOSITION 

The purpose of these automatic irrigation system to improve 

the crop quality in the field and also plant here we use 

different sensor like temperature, soil moisture sensor, light 

intensity sensor, and Zigbee module for wireless data 

transmission. 

The soil moisture sensor and light intensity sensor 

sense the actual data in the field and it transferred to the PIC 

controller then the data transferred to the Zigbee module and 

it send the data to dc motor and its turn on/off as per the 

controlled signal thus system worked out.  

IV. RESULTS 

The soil moisture sensor produces a voltage in proposition 

the resistivity of the soil in the field. 

Here the set point value of the soil moisture is 40 

VWC(volumetric water content). These output of the soil 

moisture sensor is in analog form .if the measured value of 

soil moisture is increase or decrease from the set point value 

then the measured signal applied to the pic controller. The 

pic controller send control signal to dc motor through 

zighbee module and dc motor turn ON/OFF as per the 

control signal.  

The light dependent resistor produce a voltage 

propositional to the resistivity of the light dependent resistor 

which produced by the sun light .the value of the sun light is 

normally is 1000 LUX. On full daylight it is 1000 to 

10752LUX these output data in analog form and its 

monitored on display. 

V. CONCLUSION 

The advancement in engineering and technology over the 

last few decades has encouraged researchers to develop 

automatic monitoring and controlling system in agricultural 

field. 

The soil moisture sensor and light intensity sensor 

provide effective work in this system these sensors work not 

properly in rainy days and in bad weather condition due to 
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moisture in atmosphere. This system is developed for area 

where water crisis exist. 
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