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Abstract

This research presents a wireless and directional audio
communication system that is simple to construct, less
complex, and cost-effective. The system utilizes visible laser
light as a carrier for transmitting audio signals through air (VLC)

and employs solar panels as receivers that can simultaneously

*HUseiusuTINna

perform dual functions: receiving communication signals and
harvesting light energy as electrical signals for the receiver
circuit. This research uses super capacitors for electrical energy
storage due to their high safety, cost-effectiveness, rapid
charging capability, wide operating temperature range, long
lifespan, and low maintenance requirements. In the laser audio
communication system, audio signals are modulated and
transmitted to a laser diode. The laser light then travels through
air to the receiving end equipped with solar panels. At the
output of the solar panels, audio signals are mixed with direct
current. This signal undergoes demodulation to separate the
audio signals from the direct current. Subsequently, the
extracted audio signals are sent to an audio amplifier and then
to a speaker, reproducing the sound identical to that
transmitted from the source. This research employs a 5 mW
laser diode and found that at a distance of 25 meters, the
receiver can still demodulate audio signals without distortion.
The energy harvesting system provides 19 minutes of power
supply to the receiver system when no light illuminates the
solar panels. When illuminated, the system operates while
simultaneously charging the super capacitor to full capacity in
3 minutes and 30 seconds. By using laser light as a medium
instead of radio waves, electromagnetic field interference is
reduced, and the system can be deployed in areas with radio

wave restrictions, such as hospitals.

Keywords: modulation, laser light, energy harvesting, super
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