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1.
AIM

To foster abilities to identify the losses and gains inherent in an optical communication system. To cultivate design skills such that the student can clearly demonstrate that he/ she has the ability to evaluate and design systems or components to meet defined needs. 

2.
LEARNING OUTCOMES


On completion of the project, the student should:

(a) be able to name and describe causes of power loss in optical data networks;

(b) understand the effect of power loss on network performance;

(c) have learnt how to evaluate the performance, advantages and disadvantages of an optical network;

(d) have shown the ability to produce design plans for an optical network given a statement of requirements.

3. THE PROJECT

Part 1

You will work alone to produce a mathematically proven optical solution for a service provider. The ISP needs a high data rate trunk to link two of its offices. The cables will be laid alongside a railway track to provide an easy path for the cabling. The offices are a long distance apart. Please refer to the provided spreadsheet to discover how far apart your offices are. This is to ensure that none of you have the same solution to this assignment and therefore direct copying will be futile.

Useful Data

· Fibre optic cable cannot be bought in lengths longer than 6 km.

· The latest technology for fusion splices offer losses around 0.02 dB, however mechanical splices have typical losses around 0.5 dB.

· A 3 dB safety margin is added to all optical links to cover component aging and repair work in case a fibre is accidentally cut.

· Patch panel loss is typically 2 dB.

· Loss at transmitter and receiver due to coupling to a jumper (patch) cable is typically 0.5 dB.

· SMF cable can be bought with attenuation 0.2 dB/ km.

· Connectors on the ends of fibre cables add 0.5 dB each.

· Receiver sensitivity can be as low as 10 microwatts.

· Transmitter power can be as high as 1 mW.

· Optical regenerators can multiply the input power by 350 times

Refer to the worksheets given in this course to help you with the calculations for this assignment. If you need to include optical regenerators, assume that the gain figure given has no losses associated with connectors or other influences.

You must indicate the loss in dB incurred over your system and the number of repeaters (if any) that your link will require. You will need to space your repeaters equally along your optical cable path.

Make sure that you include a sketch of your proposed system; this will help you with the mathematics necessary to discover your solution.

Make sure that you show ALL of your mathematical working and that the results are easy to find. 

Provide a costing for this system that includes all hardware and the cost of laying the cabling. You will need to research these yourself and make informed estimates where data is unavailable. (60%)

Part 2

Explain how a single fibre optic cable could carry two-way communication, both half and full duplex. You should consider various types of multiplexing when answering this question. Describe the type of cable that could support each of these methods. Give advantages and disadvantages of the technologies that would need to be deployed here. (20%)

Part 3

Compare a wireless radio system with a fibre optic communication system for digital data communication over a distance of 4 km. Assume a desired data rate of 500 Mbps. Give advantages and disadvantages of each. Which one would be best, all factors considered? (20%)

4.
METHOD OF WORK

You will work singly to produce this work. Work must be A4, typed and bound, however calculations may be longhand. 

You must complete this assignment and submit the REPORT on Monday 23rd November 2009. 

Header sheet number: 

159361

Note
Late submission, unless subject to an extension of time (in writing, granted prior to the submission deadline by your tutor) MAY NOT BE MARKED.
5.
FORMAT OF SUBMISSIONS

Your work must be in A4 format, typed and bound although calculations may be presented in longhand. 

Work that is not bound (i.e. stapled etc.) will not be marked.

Do not hand your work in plastic sleeves. It will not be marked.

Do not plagiarise information sources. This includes book, Internet-sourced information, other students etc.

6.
ASSESSMENT


This assignment contributes 20% of the total marks for this course. 

7.
ASSESSMENT CRITERIA

Answers to questions




70%

Presentation of work




25%

References and referencing



  5%






                      100%

Credit will be given for your own diagrams that assist your explanations. No credit will be given for diagrams that you have cut and pasted from other sources.
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