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Abstract— In this paper, we offer the entire description of the existing system followed by solutions in greenhouse monitoring. 

Then we have conducted a survey on the related literature and concisely explaining them to the reviewer about the proposed 

work. The main aim of this survey is to make a way for the readers to recognize the developments and issues in this area. This 

paper concentrates to provide information to the farmers to develop agriculture so that they could grow crops according to their 

farm conditions allowing in enhancing productivity and sales. The approach in carrying out the survey is to know about various 

technologies that have been implemented in monitoring the greenhouse and also to know the enhancements that could be made 

further. The survey has been made to analyze to what extent the farmers have been benefited or not by reviewing the various 

papers and to make an attempt to understand the levels of difficulties in monitoring greenhouse with exact temperature, 

humidity, soil moisture, water level and,  aid farmers to perceive profit and also to resolve the same. 

Keywords - Microcontroller, GSM, Temperature Sensor, Humidity Sensor, Soil Sensor, Zigbee Technology, Wireless Sensor network. 

greenhouse monitoring. 

 

I. INTRODUCTION 

Meanwhile, a country like India, agriculture, and farming 

turn out to be the supreme important way too comfy their 

lifestyles. It has constantly been India's most crucial 

monetary region. They made use of higher seeds, better 

strategies, water control, and plant safety. As farming is the 

primary situation for the individuals who depend on 

agriculture and whether or not it is climatic changes or soil 

erosion. Now, human beings in agriculture are not 

economically neither environmentally able to conserve the 

yield in India because the resources are not satisfactory. Most 

of the regions are sold below cultivation to provide a yield to 

the users. 

Marketing/promoting the plants on the proper compensation 

with an average income is the predominant problem 

confronted by way of the farmers as lack of pricing and 

demand information in the markets. 

The invariably growing call for grains estimates for the fast 

development in the food manufacturing era. In a rustic  India, 

where the economic system is especially based on agriculture 

and the climatic situations are isotropic, anyway, they aren't 

capable of making complete use of agricultural assets. The 

fundamental purpose is the lack of rains & scarcity of land 

reservoir water. The non-stop removal of water from the 

earth is minimizing the water degree due to which masses of 

lands is coming steadily inside the zones of un-irrigated land. 

An additional very vital motive for that is due to the not 

planned use of water due to which an authentic amount of 

water moved to misuse. Over the years many people have 

published papers on water irrigation for saving water and soil 

pleasant detection using Frequency Domain Reflectrometry 

sensor (FDR), Resistor layout primarily based sensors, 

Wetting Front Detector WFD, RFID, ZigBee, GSM 

generation. So our task comprises the following SMS-

enabled packages for farmers to understand the exact price, 

demand and future predictions in the marketplace earlier than 

he decides to sell his crops. When a farmer Decides to sell 

his crops whilst a farmer decides to sell his crops he can 

understand the decision for reducing aspect price and the 

destiny style the crop can take. This record is maintained 

within the significant server by means of professionals and 

up to date each day as marketplace developments.  

When farmer sends SMS to this server sends approximately 

the crop signal and region signal, Farmer can acquire SMS 

about element pricing and make facts approximately the crop 

such as predictions of the destiny. If the farmer feels the 

cutting-edge pricing might advantage him with income, he 

can go beforehand and sell the plants or he can use prediction 

facts and decide to promote the plants in destiny. Data 

collection has achieved the use of a system of machine 

learning.  

 

The problem announcement concentrates on is oriented to 

intensify the process so it can resolve issues like the identity 

of rodents, warning to vegetation, greenhouse tracking also 
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handing over actual-time informing based totally on records 

examination and processing not needing human involvement. 

Keeping the scenario of mind we will design, take a look at 

and examine an 'Internet of Things' primarily based tool 

that's able to analyze the sensed records after which 

Imparting it to the consumer. The tool is managed and 

supervised by the far-flung region and it could be Carried out 

in agrarian land, grain stores, low-temperature stores for 

safety motive and for greenhouse surveillance.  

 

The rest of the paper is well ordered as follows. In the 

segment I Introduction, In Section II, we discuss different 

related work. Issues in greenhouse monitoring are presented 

in segment III. Solutions to greenhouse monitoring are 

discussed in segment IV. Methodology in segment V, VI 

conclusion. 

 

II. RELATED WORK 

 

Efficient irrigation system the usages of the Wetting front 

detector (WFD) [1] introduced a WFD that is a Mechanical 

recommendation device that offers to extent of saturation 

inside the soil. WDF was advanced and patented in 1997 

with the aid of the CSIRO Land and Water in Australia. IOT 

turned into used which WFD where each is designed because 

of the brains of cloud services and detection sensors for 

tracking, controlling the equipment. The FDR sensor is 

designed with a circuit that includes a capacitor and a 

100MHz sinusoidal oscillator. This system consists of the 

reference oscillator and some other one oscillator that uses 

the electrode as a variable capacitor. The Resistor based 

sensor shows inaccurate values of moisture content inside the 

soil. The size in those types of sensors is easy but is 

exceptionally crude. The tool suggests stable detection values 

but the actual implementation of WFD within the farm 

further paintings desires to be completed. 

 

A study was made on tracking and gathering information on 

weather, temperature, the fertility of the soil, moisture and 

also online crop monitoring, the degree of the water, germ 

awareness and animal trespass [2]. This observation says the 

usage of the set of factors and WSN is used to display the 

farm requirements and replace the agricultural situations to 

the farmers. 

 

In this paper [3] GSM technology is used to control the 

irrigation system. Using Keil software and GSM the 

atmospheric conditions are reported and data about irrigation 

are sent through android mobile to the farmers. To triumph 

over the above disadvantage the use of rain gun supply 

device reuse extra than 50% of the water utilized by water 

supply gadget and energy that is the cause for the growth in 

yield block hassle and much lower preservation. [4] 

Microcontroller based drip sprinkling system. By the usage 

of sensors cause them to privy to converting conditions of 

humidity degree consistent with the climate so, in step with 

converting situations of humidity, they may be capable of 

scheduling the proper timing for water supply. The system 

presents with numerous advantages and may utilize with low 

manpower. This device gives water in the most effective way 

the humidness within the soil goes under the related limit. 

Due to the explicitly switch off, the water to the origin water 

supervision location and moreover enables to keep the 

wetness of the soil proportion at the premise quarter steady 

to a point. Thus the device is advanced, properly desirable 

with the converting surroundings. As well as the device 

preserves water and promotes the increase of plants. 

 

This paper suggests the embedded device to computerized 

manipulation of sprinkling [5]. The Paper suggests of sensors 

for actual-time anticipation, manages a sprinkling device. 

The design contributes a constant and needed a water 

measure for the agricultural land and it eludes wastage of 

water. This paper allows us to have actual-time anticipation 

and manage the facilities of a sprinkling system. When the 

situation of water inside the farm is dried out then the device 

switches on the motor automatically. When the water degree 

reaches the regular degree the motor routinely transfer OFF. 

In this paper by interfacing microcontroller completed 

temperature sensors, humidity sensors and furthermore 

interfacing to GSM within max 232.  

 

Sprinkling is the synthetic approach of water to the field. 

This can utilize to serve within the growth of agricultural 

plants, protection of landscapes; it is used to help within the 

service of agricultural vegetation to the upkeep for the field, 

rebuilding of spreading soils in dehydrated fields and at some 

point of periods [6]. Sprinkling machine makes use of duct to 

turn irrigation ON and OFF. These ducts can be effortlessly 

automatic by way of the use of controllers and solenoids. In 

the paper, A attempt is done to automatize field or house 

sprinkling that permits farmers to use the proper quantity of 

water at the right time, No matter the supply of hard work to 

expose plug ON and OFF. In inclusion, farmers make use of 

computerized gadget that are capable of lessening 

consumption from over watering of wet soils, Avert, 

sprinkling is the bad time for the day, a good way to enhance 

crop overall enforcement through establishing good enough 

water and nutrients. The Microcontroller situated totally on 

computerized sprinkling device includes moisture sensors, 

acquaintance to the numeral converter, microcontroller, relay 

motive force, solenoid valve, sun panel, and a battery. This 

device can be utilized in fields wherein electric energy is 

crucial to achieving. The device is green and it makes use of 

a sustainable origin of electricity.   

 

Real-time automation of agriculture makes use of ARM7 and 

GSM [7]. The installation consists of ARM7TDMI center, 

that's a 32-bit microprocessor, Global System Mobile 

provided as an essential detail as it's miles are responsible for 
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managing the sprinkling on the field and delivers and 

accepted via coded indicators.  

 

[8]GSM performs via message. GSM acts because of the link 

among the ARM processor and centralized unit. The paper 

has hence completed the use of ARM7TDMI center with the 

of GSM technology. This proposed paper reveals application 

within the home agricultural system. In the civilian domain, 

this may be used to make sure trustworthy irrigation of a 

farm discipline, because we have got the option of locating 

out moisture stage of soil in a particular area. The person 

communicates the centralized unit communicates with the 

device via SMS. This SMS might be obtained with the aid of 

the GSM the usage of a SIM card.GSM sends the records to 

ARM7.ARM7 methods the records and its miles displayed 

on the LCD. The communication takes place the usage of 

RS23. 

 

In past practices of greenhouse maintenance setup[9], a 

greenhouse intelligent records tracking machine based on 

wireless sensor community was evolved. In which ZigBee 

wireless sensors had been used to accumulate farmland 

natural specifications, together with indoor temperature, 

indoor humidity, mild depth, carbon dioxide, soil humidity, 

and many others. The statistics middle interface changed into 

designed by King view, that could recognize centralized 

tracking, statistics presentation, information garage, and 

information prospecting. The system can screen and manage 

greenhouse surroundings specifications by using four 

management forms which were Guide control, automatic 

control, smart control, and far-flung control. The gadget has 

been carried out in demo for over 3 years, and it's been 

shown that it's far correct, dependable, balanced and familiar 

User Interface, which could fulfill the prerequisites. 

 

[10] The device schedules Wi-Fi sensor Local Area Network 

community with ZigBee generation, and assemble heat and 

humidness and light depth record to the organizer module, 

then using General Packet Radio Service technique to ship 

information to the net, and ultimately the use of Visual 

Studio software to realize human-computer interplay 

combination with ASP.NET era, to comprehend the 

vegetable greenhouse surroundings remote tracking. The 

machine has the traits of cell flexibility, forming community 

rapid, low price and low strength intake, Analysis has 

verified that the system is balanced and the calculated 

veracity is better, that could meet the wishes of the 

maintaining of the plant house and can be extensively 

utilized in horticultural reproduction. 

 

In this paper [11] the appeal of new greenhouse statistics 

administration, a plant-house far off supervising device was 

evolved primarily based on Android. The mechanism 

includes a regional controlling component, service, and 

Android consumer. The nearby monitoring component 

attains data recovery and tool manipulate via Controller Area 

Network bus, and communicate with Android consumer 

through MySQL database. Media streaming server is 

established using RTSP to gain the plant-house far off video 

tracking. Android customer with user-friendly interfaces can 

realize real-time records show, ancient facts query, parameter 

putting, tool manages, video tracking and so on. By using 

this gadget, human beings can realize real-time and lengthy-

distance clinical control of plant-house. And the employee 

depth may be decreased, what's greater, the extent of plant-

house computerization miniaturization may be enhanced. 

 

IoT established computerized nursery supervising scheme 

[12]. In this paper, the counseled tool collects 3 boundaries 

by the way of using sensors and additionally simulate the 

activators if the real data are extra than the original data and 

additionally shops these data in the cloud database making 

them reachable from everywhere, every time. This paper 

concentrates at the computerized management over the 

environmental mode within the potting shed. These are 

exclusive crops which might be grown up handiest 

underneath maintained mode. Onions, garlic, shallots and so 

forth. Are the wintry weather plants which need low climate 

for his or her boom. Cucumbers, melons, etc. Are the 

summer time crops which need mild or hot airy 

circumstances. 

 

In this paper, a framework has been proposed [13] that can 

accumulate the information diagnosed with nursery 

surroundings and crops fame and to manipulate the device 

routinely in view of the amassed records. By modifying the 

seasonal order, this paper has the purpose of a method for 

procuring association with sensors. supervised setup will 

give data finding of the continuing show by long term 

compilation and practical usage, the plan is validated that it 

has several points of the input. To reveal the atmosphere 

internal plant-house extraordinary limitations are allowed to 

examine with mild, temperature, humidity, soil moisture, etc. 

The use of specific sensors like Digital temperature and 

humidity Sensor 22, Light Dependent Resistor, soil sensor 

and so forth. To connect with the microcontroller. It is a not 

open loop device that is run to manipulate movement to fix 

climatic intensity and soil moisture if any undesirable bugs 

(excessive/low) arise. 

 

This paper narrates [14] a layout of cultivation area 

supervising device based on WSN, the device accommodate 

findings, wireless transmission, alarm, demonstration, 

monitor and other features into one, using temperature and 

humidity sensor and mild depth sensor BH1750 for 

information auditing, using CC2530 as a microprocessor, 

main-system interface is realized through the use of 

LabVIEW software. The device is cellular and bendy, robust 

sensibility, reduced cost, low strength usage, bendy texture, 

the analysis showed that the system size efficiency, 
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manipulate strong process. It delighted with the call for of 

the greenhouse survey. 

 

III. ISSUES IN GREENHOUSE MONITORING 

 

There are several issues faced by farmers to grow crops and 

get sufficient yield: 

Humidity and temperature should be maintained for the crops 

to be healthy and provide more yields. 

For crops like tomatoes, potatoes the temperature that should 

be maintained is around 13-15 degree Celsius to achieve this. 

The soil must be maintained with moisture. 

Rodents and Intruders are the major threats for the farmers. 

They destroy the crops as well as yield. 

During drought season soil moisture is not well sustained. 

When the heat is raised the crops require to be watered 

instantly automatic water pump can be used to reduce this 

issue. 

Farmers who are beginners do not know what type of crops 

need to grow. 

Farmers should understand soil, temperature, water details. 

The product needs to be sold at a profitable price. 

 

IV.SOLUTIONS TO GREENHOUSE MONITORING 

 

In this segment, we gift full-size research executed in an 

efficient irrigation system, crop monitoring, rain gun 

irrigation, water saving irrigation system and GSM based 

irrigation system for agricultural development. This section 

also shows the different technologies used and comparison 

between the existing systems. 

 

In different research papers, different technologies are used  

Pradorn Sureephong et.al proposed this paper at well-known  

comparison that shows outcomes from the adaptive WFD 

from two kinds of sensors: Resistant-based totally and FDR 

sensor. The effects confirmed the capability of how to 

increase the prototyping of IOT-WFD. This system is 

achieved with the solid identification value, but for the actual 

development of WFD inside the cultivated land, the authors 

need to do similarity in with the eco-system. Also, more 

evaluation and overall performance take a look at is required 

on how dependable the machine is for application. 

Furthermore, its measures are predicted so that the records 

accumulated from farmland soil cases will compose of 

records examination procedure for enhancing correct 

irrigation and supporting correct agriculture inside in destiny. 

Farmers are related and are acquainted with the conditions of 

the agricultural discipline at every occasion and anywhere 

inside the world. Some hazards in the verbal exchange need 

to be triumph over via advancing the generation to devour 

low electricity and additionally through making character 

interface easy to utilize. 

 

In the international irrigation situation, still, is distinguished 

with the aid of bad performance, improved call for better 

agricultural productivity, decreased the salinity of soil and 

water affects the agricultural growth the major reason of this 

is global warming This technique from time to time 

consumes extra water or on occasion, the water outstretch 

past because of which the crops get exhausted. Water 

limitation may be unfavorable to plant life before seen 

flourish takes place. This trouble may be flawlessly reduced 

if we use an automated microcontroller based totally rain gun 

irrigation device in which the irrigation takes on the area 

while there can be an excessive demand for water. 

 

H.T.Ingale et.al the system gives several advantages and 

might perform with much less work. The system resources 

water when the humidity is going underneath the reference. 

Soil ratio at the root should be maintained consistently this is 

achieved by directly transferring water to the roots to a few 

levels. Consequently, the existing proposed device has been 

effective and like-minded to the converting surroundings. 

The mechanism delivers water and enhances the growth of 

crops. 

 

Shiraz Pasha B.R and Dr. B Yogesha discussed water is used 

using artificial methods to moisturize land. It is used to 

support the originating of agricultural crops to help to 

develop land cultivation in neurotic soils in dry regions and 

at some stage in duration's of insufficient rainfall. Irrigation 

device makes use of pipes to turn system switch ON and 

switch OFF. These flaps/pipes without difficulty may 

compute ring with the aid of the usage of controllers and 

solenoids. In this task, a strive is allowed to make the system 

automated farm or sprinkling which lets in farmers to place 

the proper measure of water at the proper time, disregarding 

of the supply of exertions to show pipes. 

 

In above papers mentioned the systems proposed involved of 

Global System for Mobiles, Raingun and these experiments 

gave inspiration for the authors to use more technologies like 

ZigBee, GPRS, Wireless Sensor Networks and Android 

systems to monitor greenhouse. This survey allows me to 

know the different technologies implemented over the years. 

 

The paper proposed WSN this machine makes use of star 

shape for an arrangement of host laptop to manipulate 

multiple units of captive laptop. The host computer is the 

vital node of the gadget, that is used for real-time verbal 

exchange and unified control. The captive pc can run without 

dependence, and utilized because of the department node of 

the host pc. Each greenhouse installed a set off a captive 

laptop, with robust adjustability along with good reasoning. 

Besides from the previous papers, compact recording 

scaffolding is the maximum crucial part of host pc, the 

middle of working laptop is Programmable Logic Controller; 

where sensors like ZigBee Wi-Fi censors; and equators 
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encompass TCM, HCM, LCM, and Carbon Di-Oxide density 

manipulation. The whole setup is possessed of numerous 

entire wires to understand practically control and manage to 

improve the specification of agriculture. 

 

As per the above description, the author describes the 

wireless sensor. In this paper, the android device is used This 

design consists of the nearby supervision segment, server or 

Android receiver, and each segment is fantastically unbiased, 

has allowed to satisfyingly make it work as to up-keeping the 

gadget, and modern machine capabilities can be prolonged in 

urgency. Customers can acquire plant house actual-time 

surroundings data, collectively with outside warmth 

condition, sun emission depth, inner common warmth, 

indoors average humid and Carbon Di-oxide interest, and 

plenty of others. It is a simple User Interface on the customer 

with the correlative method with emanating the screen 

downward which spends less on-line visitors than polling 

periodically. while transferring data through humanoid to 

plant house it's miles critical to layout information first off, 

allowing them to perform the equal form and semantics. The 

consumer gets the statistics, and sends data to the related 

server and semantics, and displaying. 

 

ZigBee wireless transmission technology is used to send the 

data collected through the ports. The greenhouse 

surroundings tracking is specifically composed of the 

tracking middle, the coordinator, the control execution 

structure, and the terminal node. LabVIEW Software is used 

to display the executed data. In Fig 1 the monitoring center 

sends data to the ZigBee coordinator and control actuators 

these monitoring and controlling parts send reports on the 

warmth of the climate, humidness water sprinkling data. 

             

 

 
 

Figure 1: Climate monitoring using ZigBee 

 

The existing system consists of an embedded prototype 

which will nearly display and manipulate the small scale 

environmental changes of agricultural land on usual 

assumptions to increase the products or precise plant species 

which is ought to improve their introduction over the entire 

yield development season and to combat with the demanding 

situations included inside the scheme via falling human 

negotiation to the pleasant possible diploma. The scheme 

incorporates temperature, humidness, mild and moisture 

sensors, Arduino microcontroller without problems and 

actuators (Relay module). 

 

In this existing system compared to others, an attempt has 

been made to control the vegetation using ZigBee and 

General Packet Radio Service to help grow more vegetables. 

This device plugs into  ZigBee device Objects and General 

Packet Radio Service technology, knowing the actual 

duration in data dearth, transferring and joining, by testing 

and processing, Now the vegetation details of plant-house are 

gathered accurately. Thus, the guide size errors in real 

manufacturing and the value of green veggies are lessened 

data is obtained about vegetation using ASP.Net technology 

and it is displayed on the web page. The data record is an 

actual duration. The developed system is easy to manage, 

less expensive. The tested output is shown online and this 

method can be utilized for plant-house vegetation. 

 

IV. METHODOLOGY 

 

The implementation of the machine carries the subsequent 

obligations, which allows and convert the whole method 

maintaining in the view of the database incorporation 

techniques. The Microcontroller Based Automated Irrigation 

System system is an important device for correct soil 

moisture control in mainly particular greenhouse legume 

production and its a simple, particular technique of irrigation. 

It also facilitates in time-saving, removal of human mistakes 

in adjusting ready soil moisture and to maximize their 

income. Fig 3 The greenhouse monitoring system includes 

four main parts: Pre-production, Production, Sales, Blog. 

Pre-production is the first phase we identify the types of 

crops that need to be grown, intimation, and YouTube 

support for growing new crops. Based on the area of the farm 

farmers are suggested about crops. Production support To 

grow crops greenhouse monitoring system should be 

maintained with exact temperature,  humidity, soil moisture, 

fertilizer, rodent intimation, the water level, automatic pump 

on and off and repellers. Information is collected using 

sensors. Sales include a comparison of government fixed 

values comparison of crop rates between government fixed 

values and markets. So that the framers can analyze when to 

sell the crops and at what rates to gain maximum profits. The 

Blog is used by people to post comments, suggestions, ideas, 

and views on agriculture and also to motivate farmers.  
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Figure 3. Greenhouse Monitoring System 

 

IV. CONCLUSION AND FUTURE WORK 

The study is the survey paper on agricultural issues faced by 

farmers. Many technologies have been used to improve the 

conditions of the farmers. This paper concentrates on a major 

problem like irrigation. There are many irrigation systems 

that are automated. The study allows us to know various IOT 

GSM based techniques used for the irrigation system. The 

paper includes section wise description of the previous work 

so that we can know more about the agricultural issues. This 

paper is an attempt to know the changes in agriculture over 

10 years so that a deep survey could be made to help farmers. 
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