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Abstract

The purpose of the specific project is to develop an application which will facilitate the remote control (tele-control) of devices that are installed in a specific place e.g. house, office, production plant, etc.  This technology consists a demand of the current reality.
The base of this project is the world wide web in cooperation with a computer server and the RS-232 serial port.

The connection and communication of the above modules enables the implementation of a system that has characteristics and capabilities designated by the demands and properties of the application.

Specifically a control system is developed, through which the user will have the possibility to switch on or switch off the devices that are connected to. The system user can be informed about the device status as well. 

The system consists of the following three basic modules:

a) the control box module which includes: the mains socket control array through relays, the relay board and the serial port (RS 232)  input – output signal decoder board 

b) the Visual Basic application which enables the control of the serial (RS-232) port
c) the web application in PHP which is supported by Apache software installed on a Server which is sited in the same place as the devices to be controlled.

The control by the user is achieved through a web page that appears on the web browser. Through this web page the user is authenticated by a password so to control the devices connected to the control array and also to be informed about their status. 

¶Introduction

The idea for this application came out in the course of  Telematics Applications II at TEI of Piraeus, the subject that we had selected it was domestic automation. ¶Thus during the research for this work we realized that this is a sector which is developing, a lot of companies were focused in such types of products and services and they can be developed with competitive characteristics and in relatively accessible prices as well. 

¶¶Our initial concern was to see what existed in the market at the moment. ¶We realized that there were not a lot of corresponding systems. There were many reliably products for control through PC but are limited there. ¶
¶Therefore we decided to design a reliable system, cheap and relatively creative. ¶We started with the control box, which will be found in the same space, e.g. in a residence, with the appliances that will be connected to this. ¶The control box communicates with the serial port of the server, where the software is found installed with which each user can alter the status of appliances from remote, via a web page. ¶ 
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Figure 1. Block diagram of system communication

1. THE HARDWARE 

The control box consists of the following three basic modules: the mains socket control array through relays, the relay board and the serial port (RS-232) I/O signal decoder board 

The system modules and their operation as well are described below:

1.1 THE CIRCUIT OF POWER SUPPLY AND POWER AMPLIFICATION 
There are two supplies of 12V/1A and 9V/1A that supply the relays and the general intermediary correspondingly. ¶The AC voltage from the secondary transformer is rectified by 4 diodes D1 - D4 and is smoothed out by electrolytic capacitor C3. ¶Capacitors C1 and C2 ground the peak noise that exists in the AC of entry voltage. ¶The voltage from the electrolytic capacitor C3 is applied in the integrated circuit IC1. ¶This IC is a 12V voltage stabilizer with internal protection from overheats and short-circuits, providing thus high reliability and performance in the supply circuit. ¶The electrolytic capacitor C4 attends to the decoupling of output voltage, while the LED1 provides the good operation optical indication of the supply. ¶With corresponding way we provide also the power supply of 9V. ¶
The power amplification circuit is constituted by ULN 2803 IC that is a power driver for activation and deactivation of the relays. ¶  
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Figure 2. Electronic Circuit of power supplies and power amplification 

1.2 THE CONTROL BOX

The enclosure is constructed of PVC and has dimensions 250 x 170 x 120 mm, The lid and base are made of steel. Externally there is a socket for the supply power, an ON/OFF switch, a serial port connector (9 pin) and four sockets to connect the devices (16A). 

The circuit ¶ consists of a transformer 220V/12V 12Watts, the printed circuit board that includes two supplies of 12V and 9 V and signal amplification circuit for the control of relays, the printed circuit board of bi-directional communication (general intermediary) between serial port and the control of relays and finally the printed circuit of relays.¶ 
Two cables are connected to the box, the cable of current, length 2000 mm (16A) and the cable of serial port, length 2000 mm. ¶   

1.3 THE INTERMEDIARY INTERFACE
This interface can be checked via API modules of RSCOM.bas and Time.bas. ¶An interface that connects the PC with the outside world doesn’t need to be particularly complex. ¶  Three simple IC's are enough. ¶The connection is applied directly in the serial port and allocates eight digital entries and eight digital exits.

The COM port of a PC has only 3 outputs and 5 inputs, in order to achieve data transfer we use two shift registers. ¶For this reason the existence of a data signal and a time signal is necessary. ¶The data transfer does not depend on the speed of PC thus we can use fast or slow computers.  

Figure 3 presents the circuit of the interface. ¶A CMOS shift register 4094 provides 8 output bits. ¶Via RS232 TxD (DATA) and DTR (Clk) signals, the PC can send 8 digits (bit) which with the help of a pulse in RTS (STROBE) can be transferred to the output. ¶The highest current in the outputs is 5mA. The shift register ¶shigrThTT 4021 allocates 8 indirect for the PC inputs. ¶A Strobe via RTS will transfer input data in the shift register where are transmitted with 8 time pulses in the DTR via line DCD. ¶The inputs are protected through resistors of 10KOhms.

¶
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Figure 3. The electronic circuit of the general intermediary interface

1.4 THE CIRCUIT OF RELAYS

In the circuit there are four Omron Gr2-1 relays, of 10A max power 2200 Watts, with activation voltage of 12V. ¶The required power for the relay contacts is 0.53 Watts. Protection is also pro¶vided via diodes for inductive phenomena, in order to avoid possibility of undesirable activation. ¶ 

¶The relays are connected with the phase of current of each socket and that is how we check the operation of the appliance that is been connected in the corresponding socket. 
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Figure 4. The electronic circuit of relays

1.5 THE SERIAL PORT (RS-232)

Even if the serial port of PC resembles to be difficult in comprehension, it allocates a lot of advantages for experiments.¶
- It is well protected. ¶The cables can be connected even when the computer functions, without danger of destruction. ¶
¶- It can give enough current for a lot of applications and thus we did not need separate supply.

 ¶- Usually the PC allocates a second serial port. 

The data are dispatched via TxD (transmit data) and are received via RxD (receive of data) signals. ¶The other signals have control operations (functions) of transport of data. ¶These are also known as signals of handshake because they are used as signals of recognition between two appliances. ¶Practically the signals of handshake can "be read" or "register themselves" directly. 
2. THE SOFTWARE

The software that we used offered to our hardware the capability of controlling devices from long distance and providing information about their operation status.

We made our selection based on ease of use, the free access through internet and the capability of communication with other programs.

So, we have choosen apache technology in order to set up a web server. The user has access to the server from a dynamic web page which was made with Macromedia Dreamweaver MX 2004 in HTML with dynamic elements of PHP. The commands that activate and deactivate the devices which are connected to the server’s serial port, are transferred from the web page to the server through internet. In the server there is a program in Visual Basic installed that drives the bits to serial port output, also reads the entries of the serial port and transfers the bits to the dynamic web page through PHP. 

The communication between Visual Basic and PHP is succeeded through eight txt files. 

2.1 THE WEB SERVER

The server offers an application which is executed in computers connected in local networks or in the Internet and undertakes the transfer of information to the users who request it. ¶The computers that request the information from a server are named clients.¶¶ In a computer server, a lot of server applications can be executed simultaneously, as HTTP server, Mail server, FTP server and IRC server. ¶
The control of appliances from the Server is achieved through the serial port, by a Visual Basic program that communicates bi-directionally with the dynamic web page that is implemented in PHP 5.04. In order to setup the Web Server, we used Apache 2.0.55 (Open Source Software). ¶   
We have used specific tools for the installation of the server¶: 

¶
• ¶Apache HTTPD Web Server (Win32 Binary) - This has been the web server we used.¶
¶
¶¶• ¶PHP Windows Binaries - in order to run applications of PHP code in server. ¶
¶
¶¶In our case we used the following versions: ¶
Apache 2.0.55 [ apache_2.0.55-win32-x86-no_ssl ] 
¶PHP 5.0.4 [ php-5.0.4-Win32 ] ¶
Initially we need to install and configure the Apache web server by ¶ 
¶running the Apache installation file (apache_2.0.55-win32-x86-no_ssl)¶
¶¶
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Figure 5. Apache installation wizard

In the first two fields we write localhost and in the third we write our e-mail. ¶Also it is important we select "for all users, being port 80, as a service". ¶We select Typical in the next step, except if we want to be installed in some other file. ¶In this case we select Custom. ¶After completion of the installation of Apache, in the Apache monitor in the system tray, we can make the following confirmation: ¶We open our browser and write: ¶localhost  ¶
so to see in our browser an apache page that will inform us that everything have gone well. ¶
After that we have to work out with the file httpd.conf in order to make certain changes.¶
¶From the menu “beginning” we go to menu of the Apache, then “configure apache server” and finally “edit the configuration file”.¶ We search for the term “documentroot”and change the list in c: after we have created such a list in the root c: ¶as shown in figure 6: 
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Figure 6. Httpd-notepad

We press F3 key in order to find the next result and we do precisely the same. ¶We change the definition list in c:server. ¶Now we can add files in the list c: server and they will be accessible in the internet through a web browser:
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Figure 7. Server files
Now we have to install the PHP in apache server. ¶We run the zipped file of PHP that we have and unzipped the list "php-4.4.2-Win32" in c:php. ¶We will install the PHP as module of the Apache, not as CGI binary. We ¶enter the catalog c:php and rename the file php.ini-dist in php.ini. Then copy all the files from the lists dlls and sapi in the main list c:php. ¶We open again the file httpd.conf and we add the following lines as it appears in figure 8.

LoadModule php4_module c:/php/php4apache2.dll
        AddType application/x-httpd-php.php
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Figure 8. Adding to Httpd.conf
We should restart the Apache at this point. In system tray we right click in the Apache monitor and press "Open apache monitor". Then we restart. Apache web server will start and we can notice the installation of PHP files as shown in figure 9: 
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Figure 9. Server files with PHP installed
2.2 THE CONTROL PROGRAM OF SERIAL PORT

The Visual Basic program has been implemented through PORT.DLL, (a library by H.J Berndt found in the internet) and through KERNEL32.DLL.

The program checks first of all which COM (COM1 or COM2) is available. After it founds the COM of the serial port it checks the inputs and the outputs of the serial port continuously.

This program communicates with the PHP, so the user can’t only change the status of the devices but also can be informed for the status. The user sends the desirable status through the internet to the server. The PHP writes it to a txt file and Visual Basic reads it and set the corresponding output to the suitable level. The program also reads the inputs and notifies the user through PHP for the status of the devices through internet.¶
2.3 THE DYNAMIC WEB PAGE

The user is able to control appliances from long distance, after entering username and password, through a web page. ¶The page was developed with Macromedia Dreamweaver MX 2004 in HTML with dynamic elements of PHP. ¶The user can enter the address http:/localhost/telecontrol (The localhost is the IP of the server) to access the telecontrol application.
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Figure 10. Home page of the Web Telecontrol Site 
In the main frame general information is presented about the telecontrol system. ¶In the left frame there are Hyperlinks, with which the user can be linked to other pages within the site. Through the link LOGIN, the user can provide a unique user name and the corresponding password to access the telecontrol function.

After he is authenticated, the user can proceed with the control page, where he can be informed about the appliances’ status. ¶ Every appliance (or all appliances together), can be activated or deactivated, by ticking the corresponding check box. In every case there will be information about the user’s action 
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Figure 11. Control page
In the above web page the user by pressing the submit button, dispatches the desirable situations (True or False) through the internet to the server. The server through PHP informs four txt files about the desirable situations. Visual Basic reads these files and dispatches to the serial port the data, which are capable of placing the appliances in the desirable situations. Also, it reads the entries of the serial port and writes the data, the situations that the appliances are found, in four different files. The PHP transfers the situations to the user’s web browser through internet.¶¶
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