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 | Motivation |

Image Ref : https://www.ted.com/topics/motivation



  

Flow of todays presenation 

● VLC Overview and Applications 
● VLC for inter satellite communication : Review
● VLC Serial Link design  



 Visible Light Communications  : 
Upcoming wireless Technology



What is LiFi 

l Light Fiedility 
l Information through Light?
l Internet Connectivity 
l Bandwidth 
l Speed 

Reference for image : 
https://www.google.co.in/search?
q=li+fi+technology&dcr=0&source=lnms&tbm=isch&sa=X&ved=0ahUKEwifncL4gcbWAhWBjpQKHaW7DBwQ_AUICigB&biw=1714&bih=859#imgrc=0xPlDBIQ_iTbKM:

5



How it Works 

l Light Emmiting Diode 
l Photodiode or detector 
l Intensity Modulation 
l Singal Processing 

Image Reference : https://www.google.co.in/search?
q=li+fi+technology&dcr=0&source=lnms&tbm=isch&sa=X&ved=0ahUKEwifncL4gcbWAhWBjpQKHaW7DBwQ_AUICigB&biw=1714&bih=859#imgrc=0xPlDBIQ_iTbKM
:
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Advantages over Wifi 

l Unlicensed wide Bandwidth 
l High Security 
l More speed
l Dual purpose i.e illumination + communication 
l Environmental Friendly  

Image Reference : https://www.google.co.in/search?dcr=0&biw=1714&bih=859&tbm=isch&sa=1&q=WiFi+verses+LiFi+&oq=WiFi+verses+LiFi+&gs_l=psy-
ab.3..0i13i30k1j0i8i13i30k1.553052.557894.0.558254.17.17.0.0.0.0.158.2051.0j14.14.0....0...1.1.64.psy-ab..3.9.1376...0j0i67k1j0i30k1.0.93CaDerMsSs#imgrc=lkFqf3G9-
I10DM:
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Disadvantages 

l Line of sight LOS is required 
l Coverage limitation 
l Issues like dispersion and other losses
l Interference with other light sources  
l New Infrastructure Requirement 
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Applications of VLC and LiFi
l Inter and Intra satellite Communication 
l Data communication in spacecraft/flights 
l Data communication in Hospitals 
l Indoor navigation/localization 
l Data connectivity in indoor environment 

http://vlncomm.com/apps/airplanes/



Intersatellite Wireless Optical links 

l  Spcae based VLC System 
l Nano satellites sensor network 
l Communication with LASER 
l Data relay 
l Mobile communication network 
l Advantage of visible light links over 

RF
l Eg. ShindaiSat  

Ref : http://csinewsnow.com/?p=66565



Timeline 

LEO to GEO links 

LEO to LEO links 

SPOT4 to ARTEMIS   
SILEX
NFIRE to terraSAR 



LCT(LASER communication 
terminals )



LCT performance  



EDRS system 

Image Ref : https://www.researchgate.net/figure



How it works 





Desingn challenges 

l LED and photodiode specifications 
l Interference from solar background 
l Degradation of SNR at Receiver 
l Choice of modulation and bandwidth 
l Directivity and dispersion
l PAT (Poiniting accuracy and tracking) 

Ref : http://csinewsnow.com/?p=66565



Block diagram : IsOWC link



l Fraunhofer lines and spectrum choice  

Ref : http://csinewsnow.com/?p=66565



 Optical Concentrator



Doppler shifts 



Serial Wireless Optical Link between 2 computers 

l ON OFF keing 
l NRZ format
l Intesnsity Modulation 



System Block Diagram 



USB to UART MAX232 Conversion

https://www.openimpulse.com/blog/products-page/product-category/pl2303-usb-to-uart-converter/



Transmitter Design



Receiver Design 



Testing and Results 



Constellation Diagram 



Basis Function 



Thank You 
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