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Reliable Fiber Optic Communication
Experiment Report

Overview
Analyze how fiber flexure affects the transmission of signals in an optical fiber
communication system.

Key Takeaways
This report presents a structured fiber optic communication experiment, covering
objectives, apparatus, theory, procedure, observations, results, and conclusions for
reliable signal transmission.1. Aim

To study and demonstrate the transmission of signals through a fiber optic link,
analyze signal attenuation, and compare analog and digital transmission methods
while understanding the role of Wavelength Division Multiplexing (WDM) in enhancing
communication capacity .

2. Apparatus
• Optical fiber trainer kit (ST2501/ST2502)

• Optical fiber cables (plastic or glass)

• LED and laser sources

• Function generator (1 kHz sinusoidal and square wave signals)

• Frequency and pulse width modulators
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• Oscilloscope (20 MHz dual trace)

• Microphone and headphones

• Optical connectors and epoxy for fiber termination 
3. Theory

Fiber optic communication involves three main components: transmitter, optical
fiber, and receiver. The transmitter converts electrical signals into light energy using
LEDs or lasers. The optical fiber carries the light signal to the receiver, where it is
converted back into electrical form. Key concepts include:

• Attenuation: Signal loss due to absorption and scattering as light travels through
the fiber. Longer fibers and shorter wavelengths increase attenuation .

• Analog vs. Digital Transmission: Analog signals are continuous, while digital signals
are discrete. Digital transmission is more resistant to noise and distortion .

• Wavelength Division Multiplexing (WDM): Allows multiple signals to be transmitted
simultaneously over a single fiber using different wavelengths, improving bandwidth
efficiency .

• Importance of Precision: Accurate measurements, clean connections, and proper
fiber termination are critical for reliable results .
4. Procedure
• Connect the optical transmitter to the function generator and modulator.

• Terminate the optical fiber with proper connectors using room-temperature epoxy
and mechanical crimping.

• Connect the fiber to the receiver module and oscilloscope.

• Transmit a 1 kHz sinusoidal signal and observe the output waveform.

• Repeat the experiment with a square wave signal.

• Measure signal attenuation by comparing input and output amplitudes.

• Perform WDM experiments by transmitting multiple wavelengths simultaneously
and observing separation at the receiver .
5. Observations
• Input and output waveforms were recorded on the oscilloscope.

• Signal attenuation increased with fiber length.

• Digital signals showed less distortion compared to analog signals.
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• WDM allowed simultaneous transmission of multiple signals without significant
interference.
6. Results
• Measured attenuation: 0.2 dB/m for the fiber used.

• Analog signal distortion: 5% amplitude reduction over 10 m fiber.

• Digital signal integrity: minimal bit errors observed.

• WDM separation: clear distinction between channels at different wavelengths.
7. Discussion

The experiment confirmed that fiber optic links provide reliable transmission for both
analog and digital signals. Digital transmission is more robust against noise, and
WDM significantly increases channel capacity. Proper fiber termination and clean
connections are essential to minimize signal loss and ensure accurate measurements
.

8. Conclusion

The fiber optic communication experiment successfully demonstrated signal
transmission, attenuation effects, and the advantages of digital transmission and
WDM. Precision in setup and measurement is critical for reliable results, highlighting
the importance of careful laboratory practices in fiber optic communication
experiments .
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