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In view of DSN antennas
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Scheduling DSN: the process
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Requirements and Tracks
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A Conflicted Schedule Example
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Conflict Resolution
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Oversubscription of antenna time
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Stakeholder Interviews
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Current DSN Priority Categories
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Some Priority Considerations for DSN

• Prime vs extended missions
• NASA vs non-NASA missions
• Intra-mission priority tiers
• Enforced reduced input levels
• Time-dependent priority
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Experiments — Setup

• 16-weeks in 2012
• ~4,000 requirements
• 31 missions
• scheduled/requested tracking time: 88%
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Priority Tiers

• Tiered priorities for requirements
• arbitrarily assigned

• All missions received 90-100% of  
Tier 1&2

• 75% received 90-100% of Tier 3
• Overall scheduled/requested: 84%
• A worthwhile tradeoff?
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Squeaky Wheel Optimization & Dynamic Priority

• Objective function: sum of requested/scheduled for all missions
• Initial priority assignment: largest requested time order
• Some manual tweaking required to keep a few missions from zero 

time allocation
• Best result: 91% of requested time scheduled



• Results to date are encouraging: a combination of 
approaches looks like a good fit to the DSN problem

1.Time Reduction – can help ensure requested time better 
matches available time, reduces work to eliminate 
conflicts

2.Tiered Relative Priorities – missions indicate their most 
important activities, then can add in lower priority 
activities if opportunities are available

3.Squeaky Wheel Optimization – dynamic priority 
assignment, best quality schedules based on requested 
time, with input time reduction to ensure fairness

Conclusions
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