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Background and Motivation
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Background and motivation
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Background and motivation

sampler estimator
frequency

Digital communication: quantization matters!

Bitrate constraint
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Information theory:
zero-delay

distortion-rate tradeoffs

Control:
Remote estimation,

Sampling.

Introduce bitrate constraint to 
remote estimation



• Notation.
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System Model
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System Model
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System Model
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System Model

total number of 
codewords (random)

codeword length

Penalizes delay
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Distortion-rate tradeoffs
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Highlights of the problem setting
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Regularity conditions and assumptions
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Regularity conditions and assumptions
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Definition: The Sign-of-innovation (SOI) code
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Definition: The Sign-of-innovation (SOI) code
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Definition: The Sign-of-innovation (SOI) code
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Optimal rate-constrained code
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Optimal rate-constrained code
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Distortion-frequency tradeoffs

Tradeoffs
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Optimal freq.-constrained sampling policy
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Optimal freq.-constrained sampling policy

Sampling policy Symmetric 
threshold 
policy
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Optimal freq.-constrained sampling policy

Confirms the conjecture.
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From freq. constraint to rate constraint
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Summary
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Open problems
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