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The Sparse Ruler



The Sparse Ruler



Motivation

● NP-Completeness

● Information Theory

● Error-Correcting Code

● Signal Processing



Nested Ruler



Coprime Ruler
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Cumulants and High-Order Rulers

Benefit: Increased lag generation from O(N^2) to O(N^2q)
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4th-Order: General Form
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4th-Order: General Form



4th-Order: General Form

● Nested Ruler
● Common multiple of p
● Shifted by a factor

○ Lemma: Shifting adds up



4th-Order: Integration



4th-Order: Integration + Result



6th-Order: General Form
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6th-Order: General Form



6th-Order: Integration



2q-th Order: Layering

● 6-6-6-6…6

● 6-6-6-6...4

● 6-6-6-6...2



2q-th Order: Layering





Future Direction

● In 6th order: accounted for 18/20 permutations

● Cramer Rao Bounds of high order rulers

● Application-specific issues
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Questions?
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THANK YOU!


