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Abstract 

  

web server is design. The embedded based web server is located at the agricultural field so that 24 hours monitoring of 

agricultural parameter that is temperature and soil moisture is possible with the help of standard web browser. In this 

paper the agricultural field monitoring and control system based on sensors, relay and embedded web server for sending 

the sensors reading to the Internet is described. Here the design of embedded web server, software and hardware 

requirement of embedded web server is presented.  
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1. Introduction 

 
1
 Agriculture is an essential for production of food and raw 

materials. So it is necessary to monitor the agricultural 

parameter remotely for maximized production and to save 

labor time. Therefore it is necessary to add facility of 

science and technology in agricultural field. For 

monitoring and controlling agricultural parameter for 

almost anywhere using standard browsers on workstation 

computer the system should be designed. The web server 

is required to provide the information to the user on the 

standard browser. It is not possible to use the PC based 

server at the agricultural field for monitoring agricultural 

parameter due to large space, high cost and uninterrupted 

power supply. It is important to design an embedded based 

web server to monitor the agricultural parameter so that 

user can see this data on the standard browser when he 

enters the IP address of that embedded web server. 

     Web server is a system which provides access to the 

end devices for the client by uploading web pages as per 

client request. It is central functional unit that host web 

pages. Embedded web server is the web server that host 

web page and it is made by using ARM processor and 

ENC28J60 Ethernet controller chip. They used standard 

TCP/IP and HTTP network protocol.  

 Temperature and moisture is important parameter in 

agricultural field. Change in temperature also changes rate 

of transpiration and rate of photosynthesis. Salinity and 

PH of irrigation water is affected by soil moisture. If soil 

moisture is reduced, then the concentration of soluble salts 

of sodium, calcium, magnesium and potassium in the soil 

solution increases due to this the plant growth affect.   

 

2. Hardware Design 

                                                           
*Corresponding author: Sushma  M. Gawali 

The architecture of system which is design is shown in 

figure. Mainly it consist of three parts first is sensors 

second is embedded web server and last is client (farmer) 

for monitoring parameter. In the first part two sensors are 

used LM35 temperature sensor and moisture sensor. In the 

second part the ARM processorLPC2148 and Ethernet 

controller ENC28J60 is used. Here embedded web server 

is mainly used to convey moisture sensor and temperature 

sensor reading to a web browser. Embedded web server is 

also used to control moisture level of agricultural field. 

 

 
Fig.1 System Overview 

 

 
 

Fig.2 Block Diagram of Embedded web Server 

 

The overview of interconnection between various devices 

in the design is shown by the block diagram in figure. 

Here ARM processor is used for simultaneous processing 

of information from temperature sensor and moisture  
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sensor and also to send or receive data over the Internet 

via Ethernet controller IC ENC28J60. RJ45 connector is 

used to connect the module to either 10 Mbps or 100 Mbps 

hub. The relay is used to control moisture level. If 

moisture is less then motor will be ON to provide the 

water to the plant via relay. By using web browser the user 

can browse home page of system and monitor the sensor 

reading. 

 

3. Software Design 

 

   Keil software is used to write program in embedded C 

language for hardware functionality. A transmission 

control protocol/Internet   (TCP/IP) software stack is 

necessary for internet communication over Ethernet. 

Therefore this layer of IEEE802.3 standard is implemented 

in embedded C language 

 

3.1 Client server communication 

 

When farmer want to monitor the agricultural field 

parameter he enter the configured IP address of embedded 

web server which is placed at agricultural field on the web 

browser then he can monitor agricultural parameter 

through display HTML web page. Firstly password 

validation is perform by comparing logged in password 

with stored password in program. If client is authorized 

one, now he can see temperature and moisture reading on 

web page, now if moisture value is less than 50 then motor 

will be ON via relay otherwise it will be OFF. The 

program flow chart is shown in figure. 

 

3.2 TCP/IP Protocol 

 

 
 

Fig.3 Basic Flow of developed system 

The basic communication language of Internet is TCP/IP 

protocol. TCP/IP is two layer programs. The higher layer 

is transmission control protocol which is used to manage 

assembling of message into smaller packets so that they 

are transmitted over Internet and when it is receive on 

other PC then the TCP layer of that side is used to 

reassembles the packet into original message. The lower 

layer is internet protocol which is used to handle address 

part of each packet so that packet will be received by right 

receiver. 

 

4. Result and Discussion 

 

Figure 4 shows the simulation result of ARM based 

Embedded Web Server in Keil software.  

 

 
 

Fig. 4 Simulation result of program 

 

Figure 5 is simple web page which is display when 

configured IP address is enter on the web browser. This 

page is requested by client to server. Through internet the 

request is processes and then server response the request 

with web page. Here first data gives information about 

temperature sensed in agricultural field along with status 

of relay and second data display the value of moisture in 

agricultural field along with status of relay. If moisture is 

less than 55 then motor will be on via relay and if moisture 

is more than 55 then motor will be off via relay. Third data 

gives information about humidity. 

        Hence, result show that client (farmer) can access 

agricultural field from any remote place via its own local 

browser. In agricultural field ARM7 processor along with 

ENC28J60 Ethernet controller IC acts as data acquisition 

and control system and as web server, so the size of 

system is less than PC based web server and also less 

power is required for system. 

 

Conclusion 

 

In this paper we have presented embedded web server for 

data acquisition in agricultural monitoring. The developed 

experimental system, based on ARM based web server 

collect the moisture, temperature and humidity data from 

the sensor. On the other side this web server is connected 

to internet through Ethernet. This system operated by data 
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acquisition mode to acquire the moisture, temperature and 

humidity value from sensor and control mode to control 

the moisture through relay. 

 

 
 

Fig. 5 Web page which monitored agricultural field status 
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