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	چکيده
هدف اين پروژه طراحي و ساخت يك فرستنده و گيرنده فرو سرخ مي باشد. اين ارتباط به صورت يك طرفه، با ديد مستقيم (LOS)، مدولاسيونOOK، نرخ ارسال kb/s 115 و فاصله حداكثر يک متر، مي‌باشد.

براي ساخت اين سيستم بايد هر يک از جزء هاي زير پياده سازي شوند:

در فرستنده:

1. دريافت اطلاعات از پورت سريال کامپيوتر 

2. دسترسي به بيت ها بصورت قطاري از صفر و يک با سطح ولتاژ مناسب 

3. تبديل صفر و يک هاي الکترونيکي به پالس هاي نوري 

در گيرنده: 

4. دريافت اطلاعات نوري و تبديل به صفر و يک هاي الکترونيکي 

5. ارسال اطلاعات الکترونيکي به کامپيوتر 

در اين گزارش ابتدا با سيستم هاي نوري و مدولاسيون OOK آشنا مي شويم. سپس نحوه پياده سازي هر يک از موارد بالا را مورد بررسي قرار مي دهيم. لازم به ذکر است سيستم طراحي شده در تمامي سرعت هاي مورد نظر پاسخ مطلوب داده است.
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	Abstract
The increasing demand for high bandwidth in communication networks has led to rise in the use of optical communication systems for transmitting voice, video and data. Optical communication can be either guided as in fiber optic wave guides or unguided as in free space optical systems. Fiber optic systems are the most reliable means of providing optical communications. But the digging, delays and associated costs to lay fiber often make it economically prohibitive. Moreover, once fiber is deployed, it becomes a "sunk" cost and cannot be re-deployed if a customer relocates or switches to a competing service provider, making it extremely difficult to recover the investment in a reasonable timeframe. Free space optical communication system on the other hand, is a line of sight technology that uses air/free space as the medium of transmission and is relatively simple. Unlike radio frequencies, the technology requires no spectrum licenses. It is easily upgradeable, and its open interfaces support equipment from a variety of vendors. Further, it enables optical transmission at speeds up to 2.5 Gbps and in the future up to 10 Gbps using WDM. This is not possible using any fixed wireless/RF technology existing today.
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In this project, we have built a free space optical system to communicate between two computers. The communication system consists of a transmitter and a receiver at each end of the link. The transmitter uses IrLED sources and the receiver uses a photo-detector. The two computers transmit and receive data through serial ports using RS232 protocol. (Figure 1)

Figure 1: The schematic of transmitter and receiver.

The transmitter and receiver employ a MAX232 IC to interface with the serial port of the computer. MAX232A IC is used for generating and receiving RS-232 compatible voltage signals. It generates +10V and -10V voltage swings using a dual charge-pump voltage converter from a single +5V DC rail. Although several versions of MAX232 are available in the market, MAX 232A has faster response times and allows for high data transfer rates. 

The receiver consists of an infrared photo-sensor. An infrared sensor is chosen so as to minimize the ambient light interference. The output of the switching transistor is converted to RS-232 standard using MAX232A and connected to the serial port of the computer. 

”Code vision AVR” software controls the serial ports and determines the bit-rate of the communication. The software runs on both the computers and provides the user interface. Both transmission and reception are controlled by the same software. At the transmitter side, the software takes the file address and sends the desired data to serial port. At the receiver end, the received bit stream is interpreted and displayed on the user's screen and can be saved on the desired location. Serial port communication uses RS-232 standard for transferring data. Information is sent in small packets of data called data frames. A data frame consists of the following sequence: a start bit, the actual data word, an optional parity bit and ends with one or two stop bits. The data word can be 7 or 8 bits long. RS-232 offers asynchronous communication with the combination of start and stop bits of being used to synchronize each data frame.


The serial port communication standard specifies not only the order of bits but also the voltage levels used to send the data. Bipolar signaling is used in the RS-232 protocol to support long cabling with minimum noise. A logic 0 is represented by a positive voltage between +3VDC and +15VDC and a logic 1 is represented by a negative voltage between -3VDC and -15VDC. The IBM PC serial port contains a number of handshaking lines that are used to indicate the willingness of the receiver to receive data and the sender to send data.
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Pin 1 - Data Carrier Detect (DCD)
Pin2 - Received Data
Pin 3 - Transmit Data
Pin 4 - Data Terminal Ready (DTR)
Pin 5 - Signal Ground

Pin 6 - Data Set Ready (DSRJ
Pin7 -Request ToSend  (RTS)
Pin8 - Clear To Send (cTs)

Pin 9 - Ring Indicator (RN






Figure 2: The pin direction of serial port.

The transceiver circuit is connected to the serial port of the computer through a DB 9 female connector. Although IBM PC serial port contains several data and handshake lines, only Transmit Data (TD), Receive Data (RD) and common ground (GND) lines are used, since handshaking is done in software. Data Terminal Ready (DTR) line, Data Set Ready (DSR) and Data Carrier Detect (DCD) lines are connected to each other. Also Request To Send (RTS) line and Clear To Send (CTS) line are connected. This has the effect of tricking the serial port into thinking that it is always ready to receive and send data. (Figure 2)

We tested our optical system with a range of up to 1 meter and we are able to transmit and receive data without any errors. The data transfer rate is limited to 115 Kbps in our current project. This speed is the maximum rate which we can transmit with serial port. 

Free space optical systems form a good alternative to fiber optic systems where high bandwidth is desired but laying fiber cables is not feasible. Free space optical systems do face a lot of problems especially from atmospheric disturbances as the signal travels in free space. Rain and snow attenuate the signal and hence decrease the range of reliable communication. Fog being composed of water droplets, can completely hinder the passage of light through a combination of absorption, scattering and reflection. Physical obstructions such as flying birds cause temporary interruption in the received signal. Nonetheless, free space optical communication systems is a viable alternative, given its optical base, bandwidth scalability, speed of deployment, re-deployment and portability, and cost-effectiveness.




