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Abstract—recent years, network enabled digital technologies has introduced in last few years in the field of 

Campus/industrial automation. This technology offers advance and innovative opportunities to enhance the quality of 

automation by providing connectivity of device/appliances within Campus/ industry. In this paper, we are presenting the 

design and methodology/working of Campus/industrial automation. This project is going to provide a possible solution, 

where the device/appliances can be controlled by employing FPGA (field programmable gate array).Control is 

communicated to the FPGA via smart phone. This results in a simple, cost effective, and flexible system, making 

possibilities for future Campus/Industrial solutions. 

The objective of this project is to control the Machineries in the industries and appliances in Campus/home through the 

WIRELESS/WIFI Technique 
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I) Introduction 

The requirement for an appropriate technology that enhances the quality of life in Campus/industry has always been at the center 

of research. User needs that a Campus/industry must satisfy can vary from basic requirements to external and internal aesthetics 

to comfort within the Campus/industry. With the advancements in technology, electrical appliances are filling the 

Campus/industry, providing more comfort to the persons. However, their propagation and costs related to electricity consumption 

are increasing user demands for Campus/industry automation systems. Yet, commercially available solutions are still limited and 

most of the time they are tailor-made for a customer, resulting in high costs. This project will provide a cost-effective solution that 

uses a Field Programmable Gate Array (FPGA) controller at the core of the system to provide the intelligence for the 

Campus/industry system. Moreover, the controller interfaces to a smart phone through the Wireless/Wi-Fi communications port to 

allow monitoring, configuration, and switching of devices. This allows the user to set the Campus/industry environment according 

to the personal needs. 

The system is capable enough to give feedback to user about the condition of the Campus/industry appliance according to the 

user‟s needs and requirements. This system provides ideal solution to the problems faced by the users in daily life. WIFI module 

is a bridge responsible for enabling/ disabling of electrical appliances. In this paper, the Campus/industrial automation system is 

designed using FPGA controller at the core to provide intelligent Campus/automation solutions. The controller interfaces to a 

smart phone through wireless network to allow Monitoring and controlling of the devices. This system can be used anywhere, as 

long as it in the range of WIFI network is available. 

 

II) BACKGROUND WORK: 

     Recently researchers are working on the concept of Campus or industrial automation for ease of the life style. These current 

techniques focus on manipulating Wireless communications to communicate with the devices. Wireless technology is the most 

adopting technology now a days. In [1] author announce the Bluetooth rather than cable connection for Smart Campus. However, 

no implementation details are given. Bluetooth technique has been used for Smart Campus in [2]. It uses the mobile phone as a 

host controller for communicate with home appliances. Same bluetooth technology has been introduce in [3] it implement 

Bluetooth multihop mesh topology for relay sensor with communicate mobile phone. Internet access allows both local and remote 

access to the home system. A system using the Global System for Mobile communications (GSM), Internet, and speech 

recognition, was proposed in [4] for real-time monitoring and remote control of the home appliances. Design of a Networked 

Monitoring System for Smart Campus [5] presents the design and insight of a networked monitoring system for Smart Campus. 

Multiple communication interfaces are designed to enable local and remote user connections over Internet or Bluetooth. This 

system completely offers, elastic and recyclable solution for various home monitoring and control applications the whole system 

architecture consists of a base station, a home server, wireless sensor manners and smooth user terminals such as PC and PDA. 

 

III) System overview 

       In this paper several number of monitoring and controlling electrical appliances interfaced via FPGA. The number of module 

are interfaced, they are LED Light, relay switch, fan, motors, machine and some others electrical appliances. The FPGA board 

interface with interfacing units and Wi-Fi system. The number of sensor used in this project to help FPGA controller to know the 

status of electrical appliances connected to it. 
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We work on project using Altera FPGA (Field Programmable Gate Array) transmitter and receiver. We connect FPGA transmitter 

and receiver using RS232 protocol. In the transmitter section FPGA transmitter interfaced with the Wi-Fi module and GSM 

module controlled with the help of Smart phone. The output of the transmitter is feed through the RS232 cable to the receiver 

section (FPGA receiver). The Altera FPGA receiver are interfaced with the number of relay that‟s depends upon the number of 

appliances which are connected. Each relay hold the individual IP address through which electrical appliances will control 

through system.  

  

A) FPGA 

  The FPGA is the programmable chip that can reprogrammed as per the user requirement. It has several number of input output 

ports. Through that input output port number of electrical appliance can be interfaced to it. The advantage of FPGA controller is 

that it is of low cost and can perform high speed operation and it has an internal RAM. The mostly used FPGA board are Altera 

DE2 board and Xilinx Spartan 3. It can be used for development of implementation and design. 

  

B) Smart phone 

     The system consists of smartphone or mobile device which consists of Wi-Fi through which communication can be established 

between the transmitter and receiver of the FPGA controller. The device can be communicates with a Wi-Fi via Wi-Fi modem. 

 

C) Wi-Fi modem 

      A wireless modem is a modem that bypasses the telephone system and connects directly to a wireless network, through which 

it can directly access the Internet connectivity provided by an Internet service provider (ISP). 

Modems may be prebuilt into smartphones, mobile phones and personal data assistants (PDAs), or they may be distributed in the 

form of USB, serial or wireless firewall modems. Other types of wireless modems range from the size of a cable modem to the 

size of a credit card or smaller. 

 

D) Control and monitoring Device 

    In this system number of monitoring and controlling devices is connected to FPGA controller kit. The number of unit 

interfaced. These are relay, LED, servomotor, Fan light. The programmed FPGA board is connected to interfacing unit and Wi-Fi 

modem. The number of sensor used in interfacing unit helps FPGA controller to know the status of the particular electrical 

appliances. 
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IV) System Architecture 

FPGA Transmitter 

 
 

The UART has two components UART transmitter and UART receiver. The transmitter unit of UART mainly consists of TX 

unit.  UART transmitter converts the data from parallel to serial, and then send it to WIFI modem. This is the main function of 

UART Transmitter. The Tx unit start with Wait cycle for Data state then it checks the data transmitter is ready for transmission or 

not. If data is existing in the Send state then counter starts execution. Counter goes to reset state 

After reaching the 10
th

 Bit. The UART receiver converts the whole serial stream flow of received bits into parallel data can be 

controlled by the control unit. After reset is pulled up (logic „1‟); the data gets serially transmitted at the next clock pulse. 

Transmission Frame: First- Start bit = „0‟, then the data bits are transmitted from the LSB side, last - Stop bit =‟1‟.   

It can be seen in the simulation that 41h (first data) i.e. 0100_0001 in binary is getting transmitted serially (LSB first) through tx. 

 

FPGA Receiver  
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V) CONCLUSION: 

 Campus/Industrial Automation through FPGA controller 

Introduce design for Campus/industrial Automation and wireless network. The FPGA controller has many advantages compared 

to microcontroller in terms of maximum no of input and output port which is present in FPGA. Using on board LCD display it 

minimize wiring and power consumption. And shrinks use of driver circuit. The system is suitable for real time monitoring and 

controlling of various home appliances. The system has been designed and implemented using VHDL language and FPGA 

controller, which is the basic part of the system. The system has many advantages such as remote controlling number of electrical 

appliances, availability and ease for use. 
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