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The implementation of a free-space optical (FSO) communication system capable 

of interfacing with moving receivers such as unmanned ground or aerial vehicles.  

Inexpensive laser diodes are used to transmit data at rates of up to 1 Mbps. A 

computer vision and tracking system controls a pan-tilt platform for target 

acquisition and tracking. Complex package components, suchs as a laser driver 

and photo receiver, are avoided when possible to study the design of low-level 

system components. A two way communication system is made possible utilizing 

a reflective optical chopper (ROC) at the receiver end. 
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Vision-Based Mobile Free-Space Optical Communications 

Research Challenges 

❑ Design of photodiode array that captures the laser signal and maintains a 

steady output to amplifier/comparator circuit.  

❑ Accuracy/precision of visual tracking & laser targeting hardware. 

❑ Demodulating the data into the correct bit stream.  

Motivations and Objectives 
Motivations: 

-High power efficiency with high throughput 

-Increased security 

Objectives:  

-Construct optical communication link capable of 1 Mbps at thirty feet range 

-Form and maintain two way optical communication channel 

-Build computer vision tracking system and platform 

 

❑ 2 Mhz signal successfully transmitted 14 feet using 5 

mW 670 nm laser. 

❑ AD8030 Op-amp used to amplify photodiode 

response signal from a range [60 mV,  1 V] to 5V 

before entering comparator that generates a TTL 

output.  

❑  Expected Results: Use Raspberry Pi to demodulate 

data into the original files that were transmitted. 

❑ Use the Retroreflector to reflect the transmitted audio 

to the receiver.  

❑ Provide different test cases for visible/infrared light 

❑Move system to PCB for improved performance.  

  

 

 

 

Abstract 

Two way communication 

Fig. 1: Vision Based FSO Communication Block Diagram. 

Fig. 2: Photodiode Amplifier and Comparator Circuit. 

Fig. 3: Output Response of photodiode 

amplifier/comparator.  

Fig. 4: Laser Diode Driver Circuit.  

Fig. 5: Schmitt Trigger Circuit.  

Fig.8 : Experimental Response of 

photodiode back end at 100 kHz.  

Only one end of the communication link 

requires a visual tracking/laser targeting 

system. 

Fig. 7: Laser and photodiode 

setup.   

Transmit side            Receive side 

Fig. 6: Boston Micromachines 

Reflective Optical Chopper (ROC);  

used in two-way communication 

   We express our thanks and gratitude to our advisor Professor 

Daut for guiding our way, never inhibiting our creativity, and 

always providing motivation. Thanks to Boston Micromachines 

for lending us the ROC, and Triad RF Systems for providing 

circuit components. 

 

 


