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ABSTRACT: In this paper, the design had been aimed for data acquisition of Green house environment. In green
house we use multiple sensors to measure the parameters, here in this we used DHT11 sensor, soil moisture sensor etc.
to make use of data for simulation or processing to achieve the better enhancement of growth in green house, this data
has effect on the environment of green house, Graphical User Interface (GUI) had been used through LabVIEW
Firmware of Arduino Uno as software and Arduino Uno board and sensors as hardware by using Arduino Uno board
provides multiple analog input and digital 1/0 to made read data sensor easy to take temperature, humidity, CO2 gas,
also measuring the soil moisture that needed for irrigation plants and the intensity of lights that applied for
greenhouse . These parameters has the major effect on increase growth plants [1]. The system for this purpose had
been provided and given ability to control on environment of greenhouse
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ILINTRODUCTION

The plant in greenhouse is highly affected by the surrounding environmental conditions. The important
environmental parameters for the quality and better productivity of the plants growth are temperature, relative
humidity, Lighting, moisture soil, and the CO2 amount in greenhouse. Continuous monitoring of these factors gives
relevant information which leads towards obtaining maximum crop production[7]. Arduino Uno is an open-source
electronics prototyping platform based on flexible, easy-to-use hardware and software. Arduino Uno can sense the
surroundings by receiving input signal from a variety of sensors. Arduino Uno projects can be stand-alone or they
can communicate with software running on a computer.

A greenhouse is seen as a multivariable process presents a nonlinear nature and is influenced by biological processes.
The five most important parameters must be taken into consideration when design a green house are temperature,
relative humidity, ground water, illumination intensity and CO2 concentration. This parameters is important to realize
that the five parameters mentioned above are non linear, the computer control system for the greenhouse involves the
following steps

1. Acquisition of data through sensors.

2. Processed data, compare it with desired states and finally decide to change the state of system.

3. Actuation component carrying the necessary action.

In this paper we describe a solution to the acquisition of data through sensors, where we interface Arduino Uno with
LABVIEW?2010.

II.RELATED WORK

This paper [2] focuses on the DSP processor based environment monitoring system. This system is simple, cost
effective and easily installable. In this temperature , humidity, soil moisture ,CO2 concentration are the recorded
parameters but still there is a requirement of more field work and field experiments to increase the accuracy level.

This paper [4] proposed a system that can collect information related to the environment and control the green house
environment automatically, which improves quality and timeliness of the crops. This system is also capable of
automatically transferring data to the local drives for data storage.
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The objective of the paper [6] is to design a simple, easy to install, AT89C51 Microcontroller based circuits to monitor
and record the values of temperature, humidity, soil moisture which continuously modified and controllers in order to
achieve maximum plant growth.

The main aim of the paper [1] is data acquisition in green house for multiple sensor to use data for simulation or
processing to achieve the better enhancement of growth in green house. This is achieved by using GUI has been
through LabVIEW, Firmware of Arduino as software and Arduino Mega and Sensors as hardware.

1. SYSTEM ARCHITECTURE

The System architecture for monitoring greenhouse shows in figure (1) below. The system design consists of two parts
Hardware and Software

Figure (1): System Architecture
I1l. HARDWARE PART
The core of the hardware part is the data Acquisition card that is used as a mean between PC and sensors circuit,

Arduino Uno is used here for this purpose, which is shown in figure(2) below. The Arduino Uno is a microcontroller
board which uses AVR ATmega328.1t has 6 analog inputs pins and 14 digital input/output pins.

Figure (2): Hardware Set—up

IV. TEMPERATURE AND HUMIDITY SENSOR
Temperature and relative humidity sensor (DHT11) is multifaceted with a calibrated digital signal output features

[5], it enclose high accuracy and stellar long-term  steadiness. Single-bus data form is used to communicate and
synchronize between control unit and DHT11 sensor. One communication handling is about 4ms. Data composed of
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decimal and integral portions. An entire data transmission is 40bit, and the DHT11 sends response as higher
bit first. Also the time of sensor is very sensitive to distinguish zero and one bits as show in Figure (3) below.

MCU sends out DHT11 sends out | o : .
Vce Start signal Response signal | Sending 0 | Sending 1

________________________________________

£, S (Y, G : SRR B epnced . .
< iams S04 B0 s T o ! B0 ' 2628 | <go o 70 ps ;
us HS
MCU signal Data transfer begins
DHT11 signal

Figure (3):DHT11 Communication Process

Data form: 8bit integral RH data + 8bit decimal RH data + 8bit integral T data +8bit decimal T data + 8bit check
sum. If the data transmission is valid, the check-sum should be the last 8bit of "8 bit integral RH data + 8bit
decimal RH data + 8bit integral T data + 8bit decimal T data". In the present work one of digital I/0 of Arduino
Uno is used for DHT11 sensor. By approach of a handshake the values are pulse out over the single digital line and
connected GND and VVCC as show in Figure (4).

¥
Humis: Sa.0a i -
Temr: 285.060 N ]

—t (%

Figure (4):DHT11 Sensor Interfacing with Arduino Uno
V. SOIL MOISUTRE, LIGHT AND CO2 GAS SENSORS

a) Soil Moisture Sensor

The Soil Hygrometer detection module moisture sensor had been used for greenhouse monitoring, this module has the
important benefit in process of irrigation. The sensor as show in Figure (5)

Figure (5): Soil Hygrometer Detection Module
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Two approach in the soil moisture, less than a set threshold value when the DO pin output high, when soil moisture
surpass the threshold value is set, the module DO pin output low, digital outputs DO can be directly connected with the
MCU, Arduino Uno to distinguish high and low, and thus to alarm about soil moisture. The output of the sensor goes
into the analog pin AO of the Arduino Uno through this connection the Arduino Uno can read the analog voltage output
from the sensor. The Arduino Board has built in ADC so it is able to read analog values without any external ADC
chip[1].

¢) Lighting sensor

The Photo sensitive resistance module light sensor is used to adjust the amount of light need for irrigation[1], the
condition circuit is same as the soil moisture sensor shown in Figure (5),we have connected light sensor with D7
digital pin of Arduino Uno which is shown in figure(1).

d) CO2 concentration

The CO2 Gas Sensor (MQ-2) is highly sensitive to Methane, Butane, LPG and Smoke. This sensor is connected to

analog input pin Al and other pins of sensor is connected with Arduino Uno accordingly the figure (6) given below.
We manually supply the heat to heat up the sensor.

A
AT\

to analog input pin 57
GND {574

+5Vv

rl (10K ohm)

GND

Figure (6): CO2 Gas Sensor (MQ-2)
VI.SOFTWARE PART
The hardware design had been completed and the next step is to define the software part, which is composed of two

main parts. First part is downloading the code into the Arduino Uno using Arduinol.6.1 IDE and testing the above
hardware set-up which gives different sensor values which is shown in given below figure(7)

@D DHT11 _sensor | Arduino 1.6.1 - =iED )7
Help

DHT11
cd. senc

ses
Light Intesity:

No line ending  ~ | [9600 baud

Figure (7):Different Sensors Reading.
Second part is to interfacing hardware set-up with NI LabVIEW 2010 .In order to interface the NI LabVIEW with

Arduino, we need NI LabVIEW Interface for Arduino Toolkit (LIFA) ,support to readily interface with the
Arduino board using LabVIEW2010. With LabVIEW2010 toolkit data can be controlled or acquired from the
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Arduino board. Once the data is in LabVIEW2010, it will be analyzed using the hundreds of built-in LabVIEW2010

functions, improve algorithms to control the Arduino hardware. The LabVIEW2010 tools kit feature is easy using
Arduino digital input/output , analog input, 12C, and SPI from LabVIEW. We have tested the above Hardware set-up by

writing code in Arduinol.6.1 IDE.
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= Kristoff - National Instruments

ot ember 2010
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May Be Modified And Re-Distributed Freely. Original
v Sam Kristoff And Available At www.ni.com/arduino.

*% Includes. 0

il i ] »

Now the firmware wrote in C\C++ language support all sensors in the greenhouse except the DHT11 sensor because
this sensor is very sensitive for time (cannot process by LabVIEW [1], thus we needed to edit modified firmware by
add two files to firmware one DHT11.cpp contain the main program of DHT11 sensor and declaration of parameters,
DHT11.h contain process and function of DHT11 sensor, these files are called by main firmware. The
software design of LabVIEW is a development environment which is the user graphical programming to interact
with real world data. The block code shown in Figures (9,10,11,12) illustrate the design.
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Figure (9):DHT11 Sensor Design
Figure (9) shows the required block code for operation DHT11 for acquisition data in greenhouse, so it is

needed to define Init that includes the VISA resource (COM3), type of Arduino board, type of connection
(USB/serial), baud rate and at the end define close session.
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Figure (10):Soil Moisture Design
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Figure (11):Light Intensity Design

The Figure (10,11) shown acquisition data of light and soil moisture and final Fig shown the CO2 concentration
read from sensor.
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FIGURE (12):CO2 GAS SENSOR DESIGN

V. RESULT AND DISCUSSION

The system monitoring based on computer and Arduino Uno board given ability for data acquisition from
greenhouse.
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Figure (13): The temperature and humidity data measured in the greenhouse.

Figure (13) shows the measured value of temperature and relative humidity in green house. Humidity is
temperature-dependent. Warm air has a higher moisture-holding capacity than cooler air; therefore as the
temperature of air increases, the relative humidity decreases even though the amount of water remains constant.

Air at 29° C will have 33% humidity.
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Figure (14): Soil Moisture Measured

Figure (14) shows the measured value of moisture in the soil. Since plant growth was highly correlated with the
amount of water the plants received, monitoring soil water content through data acquisition system may be a

feasible method for controlling the growth of rapidly elongating plants.
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Figure (15): Light Intensity Measured

Copyright to IJAREEIE 10.15662/ijareeie.2015.0404046 2356



ISSN (Print) : 2320 — 3765
ISSN (Online): 2278 — 8875

International Journal of Advanced Research in Electrical,
Electronics and Instrumentation Engineering
(An ISO 3297: 2007 Certified Organization)
Vol. 4, Issue 4, April 2015

Light is a critical component to photosynthesis and proper plant growth. All other plant needs can be met in the
greenhouse, but unless light is carefully evaluated and managed, plants will not grow properly and yields will be lower
or fail entirely.
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Figure (16): CO2 Gas Monitor

In additional the change of light intensity and carbon dioxide in Figures (15,16), we notice that the CO2
concentration is very low because light intensity is high .

VIII.CONCLUSION

Thus it allows the acquisition of data using Ardiuno Uno board with the ability of increasing the size and number of
greenhouses by using one board because it has multiple analog inputs, digital inputs/outputs in additional to other
specifications, and by designing and simulating in LABVIEW help us to monitor the green house remotely.
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