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Outline

• Optiwave overview

• Software product line

• Weather, temporal and spatial scintillation effects in the channel

• Showcase optical satellite communication system

• Adaptive optics in OptiSystem software

• Machine Learning control for a FSO Systems

• Q&A
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General Information

•Optiwave established in 1994 in Ottawa, Ontario, Canada
•Optiwave develops innovative software tools that offer 

design, simulation, and optimization capabilities for 
components, links, systems and networks

•Optiwave’s software offers users a distinct competitive 
advantage through
• shortening product time introduction to the market 
• improving product quality
• enhancing productivity and cost-effectiveness
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Optiwave Key Customers



 

Optiwave Software Download
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Register

C:\Program Files\Optiwave Software\



 

Resource Material

Knowledge Base

• www.Optiwave.com
• Three types of articles

• Fundamental theory
• General structures without 

paper confirmation
• Paper reproductions

• Growing number of articles

YouTube Channel

• OptiwaveHD -
https://www.youtube.com/@
OPTIWAVEHD

• Playlists for each product
• Wide range of applications 

and tutorials

7

http://www.optiwave.com/
http://www.optiwave.com/
https://www.youtube.com/@OPTIWAVEHD
https://www.youtube.com/@OPTIWAVEHD


 

OptiSystem Software

•OptiSystem has over 630 
components and visualizers 
(optical, electrical, Binary, and 
M-ary)

•   OptiSystem Example Library has 
over 1100 examples 
demonstrating the different 
applications
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OptiSystem Optical Wireless Components
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Satellite Link Roles and Geometry



 

Features of Optical Satellite Communication Channel

11

• Link power budget
• Spatial input beam 
• Plane and spherical beam wavefronts
• Weather conditions
• Temporal and spatial scintillation
• Loading external scintillation phase masks
• Beam propagation evolution
• Receiver capture loss
• Beam wandering
• Satellite dynamics
• Doppler effect
• Blockage and Line-of-sight visibility effects
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Weather Condition Handling 

• Dry Weather (Clear, Haze, and Fog)

• Precipitation (Rain, Snow (wet and dry))

• Clouds (Seven types of clouds including user define) 

• Two models Kim and Kruse are available to determine 
the related parameters of the visibility used in 
attenuation calculation



 

Turbulence Effects In Atmosphere

13

• Free-space optical communications 
has turbulence-induced distortions 
that affect system performance

• Available temporal and spatial 
scintillation algorithms

• Temporal Scintillation Algorithms

• Gamma-Gamma
• Log Normal
• Malaga
• Negative Exponential
• K-Model

• Spatial Scintillation Algorithms
• Kolmogorov
• Modified Van Karman
• User Defined (SLM)



 

Temporal Scintillation Models
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Spatial Scintillation
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OptiSystem Example Library – Optical Satellite Communication
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Spatial Scintillation
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Input mode
LG 0 15

Output



 

Adaptive Optics – Free Space Communication 

Power:-2.960 dBm Power:-4.788 dBm Power:-4.430 dBm

BER=0
EVM%=19.323
SER=0 • Channel length = 6 km, attenuation =0.4 

dBm
• Scintillation ‘𝐶𝑛

2 = 10−6’
• Spatial phase noise is corrected based on 

speckles
• Amplitude is corrected based on the 

ideal case

QPSK at 112 Gbps 𝐶𝑛
2 = 10−6



 

Indoor FSO Demonstration
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• Turbulence Implementation via Spatial 
Light Modulation (SLM).

• Integration of custom-built VIS/SWIR 
Shack-Hartmann wavefront sensor.

• Characterization of the applied 𝐶𝑛2 via 
focal plane power measurements 
(scintillation effects).

• Integration between Photonics lab 
optical system characterization and 
OptiSystem software.



 

Optical Wireless Experiments



 

Machine Learning FSO System
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Summary

•OptiSystem Software enables data and quantum 
communication for ground to satellite, satellite to 
satellite, and satellite to ground systems

•Do not hesitate to contact Optiwave at 
info@optiwave.com to request demo or discuss your 
requirements

mailto:info@optiwave.com


 

Thank You

ahmad.atieh@optiwave.com 

support@optiwave.com
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