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Wi-Fi in a Dense Neighborhood
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Wi-Fi Pain Formula
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𝐶𝐶 ∈ �0, }1 𝑛𝑛×𝑛𝑛𝑐𝑐
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P ∈ ℝ+
𝑛𝑛×𝑛𝑛𝐶𝐶𝑇𝑇

𝑇𝑇𝑇𝑇 𝐶𝐶𝑇𝑇𝑃𝑃𝐶𝐶𝐶𝐶∗ = argmin
𝐶𝐶∈�0, }1 𝑛𝑛×𝑛𝑛𝑐𝑐

𝑇𝑇𝑇𝑇 𝐶𝐶𝑇𝑇𝑃𝑃𝐶𝐶

𝑠𝑠. 𝑡𝑡.∀𝑖𝑖 ∈ {1 …𝑛𝑛}: ∑𝑐𝑐=1
𝑛𝑛𝑐𝑐 𝐶𝐶𝑖𝑖,𝑐𝑐 = 1
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• Non-convex problem
• Off-the-shelf solver, Gurobi
• Neural Network solver

Optimization Algorithm

𝐶𝐶∗ = argmin
𝐶𝐶∈�0, }1 𝑛𝑛×𝑛𝑛𝑐𝑐

𝑇𝑇𝑇𝑇 𝐶𝐶𝑇𝑇𝑃𝑃𝐶𝐶

𝑠𝑠. 𝑡𝑡.∀𝑖𝑖 ∈ {1 …𝑛𝑛}: ∑𝑐𝑐=1
𝑛𝑛𝑐𝑐 𝐶𝐶𝑖𝑖,𝑐𝑐 = 1
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Neural Network Solver

parameters W

β

Soft allocation 𝐶𝐶𝛽𝛽,𝑊𝑊

β*W softmax

Potential pain matrix
P

(constant)

𝐶𝐶𝛽𝛽,𝑊𝑊

𝐶𝐶𝛽𝛽,𝑊𝑊

x

x = P2

L

(n_c x n_c)

Trace(P2) =

(n_c x n)

GD 
with
𝜕𝜕𝐿𝐿
𝜕𝜕𝑊𝑊

Solution will be: 
argmax(𝐶𝐶𝛽𝛽,𝑊𝑊,axis=0)

β is inverse-temperature
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Typical Scenario
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Preliminary Experiment
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Potential Pain Matrix 𝑃𝑃

Wi-Fi usage time-series Usage correlation Co-usage matrix 𝑈𝑈

𝑃𝑃 = 𝑆𝑆𝑏𝑏 ∘ 𝑈𝑈Sensing matrix 𝑆𝑆𝑏𝑏SNR matrix 𝑆𝑆

x

> 10dB

log(1+x)

We collect, store, and use all data in accordance with our privacy disclosures to users and applicable laws



© 2022 Society of Cable Telecommunications Engineers, Inc. a subsidiary of CableLabs   |   expo.scte.org 9

Experiment Results

Train days Solver Total pain per train day Total pain – test day

1 (Aug 24) Gurobi 58.2 194.0

1 (Aug 24) Neural Network 58.2 184.9

4 (Aug 21-24) Gurobi 64.5 166.3

4 (Aug 21-24) Neural Network 69.9 143.8
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• Wi-Fi in a dense neighborhood
• Centralized channel selection
• Wi-Fi pain, potential-pain matrix, optimization problem
• Neural network solver
• Preliminary experiments

Summary
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Thank You!
Yonatan Vaizman
Lead Researcher, Machine Learning
Comcast
Yonatan_Vaizman@comcast.com
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