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Abstract - Technological advancement of computer communication correspondence is Internet of Things (IoT). The IoT 
technology is allowing people with smart and remote approach,  because the IoT has basically expanded the remote distance 
control and assortment of interconnected things or gadgets, which turns into a real time applications such as smart security, 
smart environment, smart cities, etc. the fundamental parts of IoT are sensors, actuators, embedded frame work, and internet 
connection. Therefore, we are interested to build IoT application for smart agriculture. This proposed paper illustrates a 
remote sensing and controlling of greenhouse parameters such as CO2, temperature, and light for the crop quarter complete 
round the year. The goal is to increase the yield and provide organic farming. 
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I. INTRODUCTION 
 
Growing plants has become technological challenge 
because the field and health of the plants are 
important parameter now a day either for food crops 
or cash crops. One of the significant issues in today’s 
agriculture is the less learning of the agriculture 
parameters, and less information about the growing 
technologies.  
In the previous agriculture framework our ancients 
keep away from the utilization of a particular 
innovation for particular plant growth, they rather 
utilized regular marvel for all plants. The innovative 
improvement in the agriculture can develop plants 
under extraordinary natural conditions, additionally 
this develops particular product under particular 
condition which thusly help to get more yield and less 
manure.  
Presently the advancement of green house, for plant 
development has become popular because of less cost 
innovations for the agriculturists to rearrive yield. 
The greenhouse is nothing but a house like a structure 
covered with a transparent material, which can 
maintain regulated temperature, required humidity 
level, light penetration etc, for the healthy plant 
growth. 
The precision farming is a system which incorporates 
sensing, measuring, and reacting. It is a method for 
detecting greenhouse atmosphere, then detected 
information is sent to the cloud, and then required 
action taken by the farmer based on the received 
information. This can be accomplished by the current 
innovation called Internet of Things (IoT), it is the 
technology which is interface with everything or each 
gadget by methods of web.  
The precision agriculture system going towards its 
development, because of the technological 
advancement in Wireless Sensor Networks (WSN) 
that is nothing but an IoT. The   irreregular weather 
conditions for the plants in greenhouse will affect the 

growth of the plants, and less yield at the end of the 
cultivation. So, that it is feasible to control and 
monitor the greenhouse parameters such as CO2, 
temperature, light etc.  
This problem can be solved by adopting a IoT 
technology in precision agriculture, which includes 
the précised application for specific greenhouse 
parameters, for example water flow control, regulated 
temperature range, light radiation etc. for the good 
plant growth. 
 
II. DETAILS EXPERIMENTAL  
2.1. Materials and Procedures 
In our proposed scheme, interested to help the farmer 
by introducing IoT based precision agriculture system 
for greenhouse. Our focus is to provide field 
information that is remotely controlled greenhouse 
agriculture parameters such as CO2, temperature, and 
light, to the farmers from long distance. This avoids 
the farmers from physical visit to the fields. For this 
we used a IoT kit with internet connection. The kit 
consists of a different sensors, and electronics 
devices. 
The components used are 

1. IoT kit 
2. sensors 
3. Internet connection 
4. Cloud account 

 
Block diagram 
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A.Greenhouse 
The construction of the greenhouse based on the crop 
convenience is very important, here in the proposed 
scheme, selected shade net type greenhouse for easy 
ventilation, regulated temperature range, required 
light penetration etc. 
 
B. IoT kit 
The IoT kit used here consists of a 32 bit on chip 
microprocessor and Wi-Fi microcontroller system. It 
also consists of different sensors such as temperature 
sensor, light sensor, CO2 sensor, etc. The sensed 
analog data from the sensors are given to the 
processor to convert these signals into digital form 
and also for other processing purpose. The digital 
output signals can also be seen on the consol of the 
personal computer. 
 
C. Personal computer 
With the help of personal computer we can monitor 
the greenhouse parameters such as CO2, temperature, 
and light. 
 
D. Cloud 
The IoT kit is compatible with the Amazon Web 
Service (AWS) cloud service, by having a cloud 
account we can access greenhouse information. This 
technology consists of a virtual clusters of computer 
with CPU, RAM memory, OS, hard disk etc. With 
the help of log in facilities, we can access data from 
the cloud. 
 
E. Farmer or a end user 
The farmer or a end user can receive greenhouse 
information by having internet connection in his 
mobile with log in to the AWS account.  

  
III. RESULTS AND DISCUSSION 
 
In the proposed scheme, there is an analyzation for 
the performance parameters of greenhouse such as 
CO2, temperature, and light with practical results by 
using IoT kit. 
The plant photosynthesis process required a 
maximum amount of CO2 concentration level and 
water at night time comparing to day time, with the 
help of these two energies the photosynthesis process 
keeps the plant cool and helps in fast growth of the 
plants.  
 

 
(a)CO2   concentration level 1         (b) CO2 concentration level 2 

Figure 1 Concentration gradient representation of CO2 
concentration level in greenhouse 

 
After conducting a experiment for the CO2  
concentration level in green house, maintained a CO2 
level maximum at night time as shown in figure 1 (b), 
because from day time the greenhouse start to 
consume CO2 level till night time. So, the CO2 level 
at day time is less as shown in figure 1 (a). 
The temperature is also a one of the important 
parameter in greenhouse; the temperature should be 
maintained maximum. Because, the temperature 
helps in seed germination, photosynthesis, flowering, 
fruits etc. 
 

 
(a)Temperature range outside (b) Temperature range inside 

greenhouse                                     greenhouse 
Figure 2 Representation of Temperature range control in 

greenhouse 
 
Therefore in greenhouse maintained a maximum 
amount of temperature range as shown in figure 2 (b), 
compared to outside greenhouse environment 
temperature range as shown in figure 2 (a). 
 
The different colors of sun light are useful in 
photosynthesis process, which is present in the green 
part of the plants used for pant growth, flowering, and 
shape of the plant. 
 

 
(a)Light penetration outside          (b) Light penetration inside 

greenhouse                                             greenhouse 
Figure 3 representation of Light penetration in greenhouse 

Thus, maintained a sustainable amount of light 
penetration inside the greenhouse as shown in figure 
3 (b), compared to normal light penetration of the 
outside of the greenhouse as shown in figure 3 (a). 
 
IoT is widely used in connecting devices and 
collecting information. The system is designed to 
remotely monitor the greenhouse parameters such as 
CO2, temperature, and light, this information can be 
collected by the farmers with the help of cloud 
account and internet connection. Thus, the system 
will help the farmers to avoid physical visit to the 
field, and increase the yield with the maintenance of 
précised parameters such as CO2, soil moisture, 
temperature, and light in the greenhouse with help of 
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IoT. The project is carried out with the help of IoT kit 
and internet connection. 
 
The results are analyzed for the greenhouse 
parameters such as CO2, temperature, and light with 
the help of graphical representation based on the 
practical values taken by the IoT kit. The comparative 
result shows the effectiveness of the proposed work. 
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