
IJSRD - International Journal for Scientific Research & Development| Vol. 4, Issue 12, 2017 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 738 

Automatic Terrace Gardening using LabVIEW 
Dr. B. Gopinath1 T. Krishna Kumar2 K. Sasi Kanda Kumar3 G. Sindhu4 

1Assistant Professor 2,3,4UG Student 
1,2,3,4Department of Electrical & Electronics Engineering 

1,2,3,4Info Institute of Engineering, Kovilpalayam, Coimbatore, Tamilnadu, India
Abstract— Agriculture is the cultivation and breeding of 

animals, plants and fungi for food, fiber, bio-fuel, medicine 

plants and other products. The basic purpose of the whole 

project is to increase terrace gardening which is fully 

automated. The different controlling methods were 

developed using LabVIEW and implemented in NI myRIO 

processor to control the temperature, soil water level and 

light which are continuously detected using temperature 

sensor, soil moisture sensor and LDR. The main aim of this 

work is to make automatic irrigation on the roof top. Need is 

to minimize the time consumption and maintain the garden to 

improve the agricultural irrigation system by using the 

recycled grey water for crops and to reduce the chemical 

food production. 
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I. INTRODUCTION 

A roof garden is a garden on the roof of a building. Besides 

the decorative benefit, roof plantings may provide food, 

temperature control, hydrological benefits, architectural 

enhancement, habitats or corridors for wildlife, recreational 

opportunities, and in large scale it may even have ecological 

benefits. The practice of cultivating food on the rooftop of 

buildings is sometimes referred to as rooftop farming. 

Rooftop farming is usually done using green roof, 

hydroponic, aeroponics or air-dynaponics systems or 

container gardens. Roof gardens are most often found in 

urban environments. This will detect temperature and 

sprinkler system. If the soil moisture is low drip system will 

be turned on. If the light is low then incandescent lamp will 

be turned on. This will be controlled by myRIO and 

monitored by the computer. 

II. BLOCK DIAGRAM OF THE PROPOSED SYSTEM 

 
Fig. 1: Block diagram of the proposed system 

The complete block diagram in shown below in figure. It 

shows the input like temperature sensor, LDR, soil moisture 

sensor, water level indicator which is given to myRIO and 

outputs are incandescent lamp, light and motor. The process 

will be continuously monitored in LabVIEW using 

computer as shown in fig.1. 

III. SOFTWARE USED 

 
Fig. 2: NI LabVIEW 

The software used here is NI LabVIEW as shown in fig. 2. 

It is an integrated development environment designed 

specifically for engineers and scientists. Native to LabVIEW 

is a graphical programming language (G) that uses a 

dataflow model instead of sequential lines of text code, 

empowering you to write functional code using a visual 

layout that resembles your thought process. This means you 

spend less time worrying about semicolons and syntax and 

more time solving the problems that matter. LabVIEW is 

designed specifically for engineers and scientists building 

measurement and control systems. With a native graphical 

programming language, built-in IP for data analysis and 

signal processing, and an open architecture that enables 

integration of any hardware device and any software 

approach, LabVIEW is the software you need to build the 

optimal solution that can meet your custom requirements 

and solve the challenges at hand. 

IV. HARDWARE INTERFACE 

 
Fig. 3: NI myRIO 

Hardware interface is done by NI myRIO as shown in fig.3. 

MyRIO is a real time embedded evaluation board made by 

National Instruments. It is used to develop applications that 

utilize its on board FPGA and microprocessor. The National 

Instruments myRIO is a portable reconfigurable I/O (RIO) 

device that students can use to design control, robotics, and 

mechatronics system. National Instruments myRIO has 

many types of ports. They are  

 myRIO Expansion Port (MXP), 

 Mini System Port (MSP), 

 USB Port, 

 Power Supply Port, 

 Device Port (Connection To PC), 

 Audio Input and Output Port. 
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NI myRIO has a power requirement of 14 W with 

an input voltage range of 6 V to 16 V. The NI myRIO 

Power Supply provides wall power to NI myRIO with the 

appropriate specifications. An NI myRIO Power Supply 

must be ordered separately when purchasing the board only 

version of NI myRIO.  Range: 12VDC, 1.5A maximum, 

18W maximum. 

V. WATER LEVEL INDICATOR OF THE PROPOSED SYSTEM 

Plants grow well only within a limited temperature range. 

Temperatures that are too high or too low will result in 

abnormal development and reduced production. Warm-

season vegetables and most flowers grow best between 60° 

and 75° or 80° F. Cool-season vegetables such as lettuce and 

spinach should be grown between 50° and 70° F. Water 

level indicator is used to find the level of water in water tank 

.If the water level is low then there will be a command in 

myRIO as shown in fig.4. Which initiates the relay to on 

position, motor will run until specified time to fill the water 

tank. 

 
Fig. 4: Front and block diagram of water level indication 

system 

VI. TEMPERATURE SENSOR OF THE PROPOSED SYSTEM 

 
Fig. 5: Front panel and block diagram for temperature 

system 

The LM35 series are precision integrated-circuit 

temperature sensors, whose output voltage is linearly 

proportional to the Celsius (Centigrade) temperature. The 

LM35 thus has an advantage over linear temperature sensors 

calibrated in ˚ Kelvin, as the user is not required to subtract 

a large constant voltage from its output to obtain convenient 

Centigrade scaling. The LM35 does not require any external 

calibration or trimming to provide typical accuracies of 

±1⁄4˚C at room temperature and ±3⁄4˚C over a full −55 to 

+150˚C temperature range. 

VII. MOTOR DRIVER CIRCUIT OF THE PEOPOSED SYSTEM 

The driver circuit is a dual bidirectional motor driver. It is a 

high voltage, high current dual full- bridge driver designed 

to accept standard TTL logic levels and drive inductive 

loads such as relays, solenoids, DC motor and stepping 

motors. Two enable inputs are provided to enable or disable 

the device independent. The emitters of the lower transistors 

of each bridge are connected together and the corresponding 

external terminal can be used for the connection of an 

external sensing resistor. An additional supply input is 

provided so that the logic works at a lower voltage. The 

L298 is an integrated monolithic circuit in a 15- lead Multi-

watt and PowerSO20 packages. 

VIII. DC MOTOR PUMP OF THE PROPOSED SYSTEM 

Providing the plants with an adequate amount of water is not 

difficult in the water culture system, but it can be a problem 

with the aggregate culture method. During the hot summer 

months a large tomato plant may use one-half gallon of 

water per day. If the aggregate is not kept sufficiently moist, 

the plant roots will dry out and some will die. Even after the 

proper moisture level has been restored, the plants will 

recover slowly and production will be reduced. DC motor 

pump is used for drip system, sprinkler system and water 

dispenser in the proposed system as shown in fig.6. It will 

be turned on when the input is given from myRIO. The 

motor powered pump. 

 
Fig. 6: Front and block diagram of motor driver circuit 

IX. INCANDESCENT LIGHT BULB OF THE PROPOSED SYSTEM 

All vegetable plants and many flowers require large 

amounts of sunlight. Hydroponically grown vegetables like 

those grown in a garden, need at least 8 to 10 hours of direct 

sunlight each day to produce wells Artificial lighting is a 

poor substitute for sunshine, as most indoor lights do not 

provide enough intensity to produce a crop. Incandescent 

lamps supplemented with sunshine or special plant-growth 

lamps can be used to grow transplants but are not adequate 

to grow the crop to maturity. High intensity lamps such as 

high-pressure sodium lamps can provide more than 1,000 

foot-candles of light. The serious hobbyist can use these 

lamps successfully in areas where sunlight is inadequate. 

The fixtures and lamps, however, are very expensive and 

thus not feasible for a commercial operation. Artificial 

lighting from light bulbs indoors can be used to start 

seedlings in spring, provide supplemental light for sunlight 

to many plants, and to provide the sole source of light for 

low to medium light plants. Quality refers to the actual 

wavelengths the lights provide to the plants. Light may look 

white to us, but is in reality made of many different 

wavelengths as seen in rainbows or when light strikes a 

prism. It is the red and blue parts that the plant uses for 

energy and growth. So these need to be provided by indoor 

lights. Terms you may see for light bulbs that provide these 
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are “natural”, “full spectrum”, or “balanced.” They cost 

more than the usual incandescent bulbs that mainly provide 

red light to plants, or the cool white tubes that mainly 

provide blue light. 

X. LDR OF THE PROPOSED SYSTEM 

A photo-resistor (or light-dependent resistor, LDR, or 

photocell) is a light-controlled variable resistor. The 

resistance of a photo-resistor decreases with increasing 

incident light intensity; in other words, it exhibits 

photoconductivity. A photo-resistor can be applied in light-

sensitive detector circuits, and light- and dark-activated 

switching circuits as shown in fig.7. A photo-resistor is 

made of a high resistance semiconductor. In the dark, a 

photo-resistor can have a resistance as high as several meg-

ohms (MΩ), while in the light, a photo-resistor can have a 

resistance as low as a few hundred ohms. If incident light on 

a photo-resistor exceeds a certain frequency, photons 

absorbed by the semiconductor give bound electrons enough 

energy to jump into the conduction band. The resulting free 

electrons (and their hole partners) conduct electricity, 

thereby lowering resistance. The resistance range and 

sensitivity of a photo-resistor can substantially differ among 

dissimilar devices. Moreover, unique photo-resistors may 

react substantially differently to photons within certain 

wavelength bands. 

 
Fig. 7: Front and block diagram of LDR 

XI. RELAY OF THE PROPOSED SYSTEM 

A relay is an electrically operated switch. Many relays use 

an electromagnet to mechanically operate a switch, but other 

operating principles are also used, such as solid-state relays. 

Relays are used where it is necessary to control a circuit by 

a separate low-power signal, or where several circuits must 

be controlled by one signal. The first relays were used in 

long distance telegraph circuits as amplifiers; they repeated 

the signal coming in from one circuit and re-transmitted it 

on another circuit. Relays were used extensively in 

telephone exchanges and early computers to perform logical 

operations as shown in fig.8. 

 
Fig. 8: Front and block diagram of relay circuit 

XII. CONCLUSION 

Automatic terrace gardening is simulated by using 

LabVIEW with myRIO Protocol. This method might be a 

best alternative to minimize the time and to produce organic 

vegetables. Water level detection, soil moisture level 

detection, temperature maintenance and artificial lightening 

system is simulated using LabVIEW. In the proposed 

system each and every measurements are continuously 

monitored by the computer and controlled by myRIO. 

REFERENCES 

[1] M.Prathusha et al., Solar Driven Aurdino Based 

Automatic Irrigation using GSM, International Journal 

of Advanced Research in Biology Engineering Science 

and Technology (IJARBEST) Vol. 2, Special Issue 10, 

March 2016 

[2] Prof. Rashmi Jain, Automatic Irrigation System For 

Agriculture Field using Wireless Sensor Network 

(WSN), International Research Journal of Engineering 

and Technology (IRJET)      e-ISSN: 2395 -0056 

Volume: 03 Issue: 04 | Apr-2016    

[3] A.Sandhiya, Gsm Based Automatic Irrigation Control 

System For Efficient Use Of Resources And  Crop 

Planning Using Mobile,  International Journal of 

Advanced Research Trends in Engineering and 

Technology (IJARTET)  Vol. 3, Special Issue 2, March 

2016 

[4] Mr.Nagaraj M.E, Automatic Motor Manager for 

Agriculture Pump Using PLC, International Journal on 

Applications in Basic and Applied Sciences Volume 1: 

Issue 1: January 2015, pp 1-4. 

[5] Murat Yıldırım, The performance of irrigation 

automation system based on soil moisture level for 

pepper, Journal of Food, Agriculture & Environment 

Vol.8 (3&4, November 2010. 

[6] H.A. Mansour, Performance Automatic Sprinkler 

Irrigation Management for Production and Quality of 

Different Egyptian Wheat Varities, International 

Journal of ChemTech Research CODEN (USA): 

IJCRGG ISSN: 0974-4290 Vol.8, No.12 pp 226-237, 

2015.  

[7] Chandraprakash Patidar, An Automation of Irrigation 

using Wireless Networks,International Journal of 

Scientific Research in  in Network Security and 

Communication, 2013 

[8] Archana P, Design And Implementation Of Automatic 

Plant Watering System, International Journal of 

Advanced Engineering and Global Technology ,2016 

[9] Venkata Naga Rohit Gunturi, Micro Controller Based 

Automatic Plant Irrigation System, International Journal 

of Advancements in Research & Technology, Volume 

2, Issue4, April-2013 

[10] S. V. Devika et al., Arduino Based Automatic Plant 

Watering System, International Journal of Advanced 

Research in Computer Science and Software 

Engineering 4(10), October – 2014. 


