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Abstraction 

Conventional wired network data gathering systems are not able to deliver remote data to monitoring locations 

that are far away from the place where the data collecting system is in use. Due to the high costs and 

impracticality of these systems, embedded devices with network communication capabilities are now available 

One of the gadgets in this group is embedded Ethernet. 

The idea of integrated Ethernet increases the power and simplicity of controlling and monitoring remote data. 

This technology relies on converting SPI data to Ethernet data so that it can be transmitted both wirelessly to 

the server and over wired networks. 

The SPI communication module, microcontroller module, and Ethernet interface module make up the bulk of the 

system. 

The system's real-time monitoring system is presented via wireless technology. TCP/IP is used for data transfer 

via wireless networks. You  may communicate with data using both an RS232 and an Ethernet interface thanks 

to the RS232 Ethernet Interface Converter. The RS232 interface enables you to join various equipment, systems, 

or gadgets that support this kind of communication. 

Comparatively speaking, the system is more secure and reliable than wired data gathering systems. 

 

Introduction 

A multiport serial card is used in a typical industrial control system or data gathering system to connect one host 

to several serial devices adopted. The role of the host is to interface with the operator and computer, process 

data, and communicate with each serial device. 

When there are fewer devices and a lower transmission data rate, this type of organisation is practical. 

The same system malfunctions when more devices are added. 

They are geographically separated from the host but linked, which will lengthen the wire and cause data loss. 

Thus, it was essential to find a good solution to the issue. 

Given that the embedded system can execute network and computer-human interactions, there is a chance that 

the embedded system replaces the old microcontroller-based control technique. 

The design of an embedded Ethernet interface system uses PIC chips. The newly introduced PIC in the system 

The microcontroller can transmit data to a remote host computer via Ethernet interface and can communicate 

with serial data acquisition devices at the terminal via SPI interface.  Unlike a system where a host is connected 

to multiple serial devices, a host's only responsibility is to complete a single   Ethernet communication loads are 

lower. 
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In order to provide low cost, broadly accessible, and improved user interface functionalities for the device, web 

access technology is built in the device. 

The device's user interface features are accessible via a device web page, which is served by a device web 

server. 

Any appliance can have a web server integrated into it that is connected to the Internet, allowing for remote 

monitoring and control of the appliance via a desktop browser. 

 

Literature Survey 

M. Can Filibeli  , Oznur - Ozkasap and M. Reha  Civanlar suggested a novel method for controlling devices 

with embedded web servers in 2005. network of devices is created in a way that allows parts to utilise one 

another's abilities. Devices in this context refer to frequently used home appliances. 

The fundamental notion is that every device will have a unique IP address to communicate with web servers. 

Users may become confused by this easily. The Design & Implementation of ARM Based Data Acquisition 

System   was presented by Sir Mahboob Imran Shaik in 2011. 

He created input and output capabilities expanded to the fullest. 

As an application for real-time data collecting and control, the system is unable to perform functions like control 

and monitoring when linked to a Network. 

The system described in this paper can be used across the internet, LAN, MAN, and WAN. The Ethernet 

module, also known as an interface card, transforms the input data into IP packets. 

Serially through the PIC, the input data is gathered and then transformed into Ethernet data. This card's output 

can be sent to LAN, MAN, WAN, and other networks. Only the Ethernet module has to have its IP address 

configured while using the internet, not the other input devices. 

As a result, the system is both more user-friendly and secure. It can also assist in avoiding accidents at the 

production site. 

 

System Architecture 
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The PIC is connected to every device in this scenario, and the ADC converters are utilised to transform analogue 

data into digital data. 

Serial communication takes place between each Ethernet controller and controller. 

It connects to LAN cables using RJ 45 registered jacks, and the entire apparatus is linked to a remote PC over 

the internet. 

The system primarily establishes two tasks, the first of which is to accept distant data through the SPI interface 

and the second of which is to transmit to Ethernet. 

Both processes are carried out in the OSes C and OS-, respectively. 

By using Ethernet, the system's designers want to enhance traditional monitoring systems with 

remotemonitoring and data transmission capabilities it has an interface. 

The SPI communication module, processor module, and Ethernet interface module make up the majority of the 

system. 

 

 

The data is sent to Ethernet by the SPI MODULE. 

If the PC with the SPI interface is set to SPI slave mode and the SPI interface is enabled, the data that have been 

gathered at the SPI port are put into a buffer, reorganised according to the TCP/IP protocol, and then appended 

IP and UDP message heads. The transformed data are finally transmitted to the host over the corresponding 

UDP port. 

ETHERNET MODULE It is necessary to configure the local IP address and subnet in order to receive data from 

the Ethernet connector. 

The appropriate UDP port is then opened to check for data in the UDP port. 

The TCP/IP protocols are used to analyse the data that is received in UDP packet form. The data is subsequently 

transferred via the SPI interface driver into the SPI buffer and transmitted to the SPI serial device. Industrial 

Ethernet not only makes it possible for production machines to communicate considerably more quickly, but it 

also improves connectivity and transparency for users, allowing them to connect directly to the devices they 

want without the need for additional gateways. 

Industrial Ethernet's Development - "Ethernet everywhere!" Applications for industrial automation and process 

control 

Applications for substation automation in electric power utilities Future expansion and the emergence of 

Ethernet as the standard for industrial applications. 

 

Transmission Control Protocol 

One of the foundational protocols of the Internet Protocol Suite is the Transmission Control Protocol (TCP). 
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One of the two initial elements of the suite, TCP works in conjunction with TCP/IP is a general term for the 

whole suite of protocols that includes the Internet Protocol (IP). 

TCP enables the dependable, sequential transfer of a stream of bytes from one computer programme to another 

computer programme. 

Major Internet services including the World Wide Web, email, remote administration, and file transfer rely on 

the TCP protocol. 

Usage of the User Datagram Protocol (UDP), which offers a datagram service that prioritises lower latency over 

dependability, is an option for other applications that do not need dependable data stream services. 

At a level in between an application programme and the Internet Protocol, TCP offers a communication service 

(IP). When a request is made in this way 

The software can send a single request to TCP and let TCP handle the IP details if it wants to deliver a large 

chunk of data across the Internet rather than dividing the data into smaller IP-sized bits and sending multiple IP 

requests. 

IP operates by exchanging units of data known as packets. An octet sequence known as a packet consists of a 

header and a body. 

The heading gives the destination of the packet and, if applicable, the routers that will be used to forward the 

packet until it gets there. The data that IP is sending is in the body. 

IP packets may be misplaced, duplicated, or transmitted out of order as a result of network congestion, traffic 

load balancing, or other unpredictability in network behaviour. 

TCP recognises these issues, asks the retransmission of lost data, reorders data that has been sent out of order, 

and even assists in minimising. 

help lessen the occurrence of the other issues, network congestion. The original transmission of octets is 

reconstructed by the TCP receiver before being passed to the application programme. 

As a result, TCP hides the underlying networking specifics from the application's communication. 

 

System Testing 

The PIC, Ethernet interface module, and RJ45 registered jack are all found on the circuit board. The circuit 

board is connected to the devices that need to be controlled. That is how the petrol sensor is being monitored 

and the DC motor is being controlled. 

With the aid of this technology, we may monitor the condition of industrial machinery and operate the 

equipment remotely using its own browser. 

Enter the IP address of the server board to check the status of the DC motor online. 



Vol-9 Issue-5 2023                IJARIIE-ISSN(O)-2395-4396 
     

21584  ijariie.com 349 

 
Results thus indicate that the customer can use its own local browser to access the entire industry from any 

remote location. 

This system serves as a data acquisition and control system in industry. system and as a web server, making it 

simpler and more compact. 

 

Advantages 

Data may be viewed from any location, there is no need for personal intervention, and the system is completely 

automated. 

Battery operation is possible and requires less power supply High Security. 

Early warning can help prevent mishaps. 

 

Results 
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Because embedded Ethernet is employed, viewing the state of a DC motor and monitoring it from a distance 

may be conceivable. Likewise, observing sensor modules and Further gadgets might be conceivable. 

Setting up IP Address A server board is the Ethernet module. We use the PuTTY: A Free TELNET/SSH Client 

software to enter the IP address of the server. A free implementation of PuTTY 

 

On Windows and UNIX platforms, telnet and SSH   are available, along with the x term terminal emulator. 

Simon Tatham is the main author and maintainer. 

The development of an embedded, real-time system that appears to its users as a node on the World Wide Web is 

made possible by embedded web technology. By removing the need to create and distribute platform-specific, 

relatively difficult to configure user interface software, this feature allows for significant cost reductions. 

The Ethernet module serving as a server board in this instance displays the status of the process at the industrial 

location. 

 

Conclusion 

 

 

 

 

 

 

 

 

 

 

Due to the incorporated Ethernet employed in the construction, this design is more dependable and makes it 

simple to retrieve data from locations that are geographically remote from the production location. 

This architecture's primary features are its compact design, automatic configuration, and use of the widely used 

TCP/IP network protocols. Fast data interchange between controllers and sensors is frequently carried out with 

the aid of this system. 
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