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Problem Statement

➢ Aging NASA satellite constellation: Need for updated, flexible 
communication systems

➢ Manual intervention limitations: Current methods, involving human-
led negotiations with service providers, are increasingly impractical

➢ Requirement for automation: An automated system for resource 
scheduling and data management is necessary

➢ Recommender system development: Proposal for a new system that 
efficiently recommends top-ranked providers based on prior 
performance



Methodology

I. Model data
- Define provider, spacecraft, and user requirements
- Preprocess the data
- Cache the data into comma separated values (CSV)

II. Evaluate Providers
-  Process generated/user input data to determine available providers
- Evaluate available providers, append to CSV files for each provider
- Determine list of available providers sorted by scalar quantity - suitability

III.Predict rankings
      - Ingest all CSV files from the Link Selection Algorithm (LSA)
      - Process all rows and columns to validate data
      - Generate linear regression models to predict provider’s future suitability value



I. Model Data



Model Data

➢ Object - oriented design
• Provider
• Spacecraft
• User Data Requirements

➢ Providers “change in time”

➢ Data is stored locally

Data Objects



Data Model 
and

Link Selection 
Decision Process

Data values are notional only and do not represent actual costs or data rates

 







II. Evaluate Providers



Determine which providers are available at mission time, 
and can complete transmission 
 

Link Selection Algorithm - Availability



Leeway - the amount of time in hours past the delivery deadline
Suitability – grade that evaluates how well a provider fits a given mission

Link Selection Algorithm - Suitability 



Link Selection Algorithm - Output



III. Predict Rankings



LSA
+ 

Linear Regression

- Each provider has a DataFrame 
generated, based on cached CSV files 
(from LSA)

- If provider’s DataFrame contains 
sufficient link selections at delivery 
deadline



Linear Regression

Definition: trendline of a scalar 
quantity’s (e.g. suitability) 
behavior over time

𝑌𝑖 = 𝛽0 + 𝛽1𝑋𝑖

Use case: predicts the “future” 
suitability value

Advantage: suitability is now 
calculated based on a larger 
knowledge base of historic data

Top 1: Provider 2
Top 2: Provider 1



Flowchart of 
Data Collection and 
Algorithm Selection



Live
Demonstration



Future Works

- Balance evaluation parameters of suitability values to 
better reflect realistic grading

- Research a more optimal QoS metric for satellite service 
provider selection

- Balance the model to better handle outliers



Conclusions

- This implementation will output a ranking of available providers 
based upon calculated performances. 

- Calculations account for user input as well as generated data 
describing behavior of providers

- Data generation uses our scope of familiarity to reflect realistic 
behavior of providers, do not represent real-world data

- We are modeling a recommender system, not recommending a 
certain provider
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