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Introduction

Methodology

Relation Inference among Sensor Time Series in 

Smart Buildings with Metric Learning

Related sensors are exposed to the same 

real-world events, thus exhibiting correlated 

changes in their sensor reading time series.

However, 1) the event-triggered patterns are 

not necessarily synchronous and 2) the 

resulting changes can be distinct.
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Short-Time Fourier Transformation:

Remove the direct current component and re-arrange the first k coefficients 

within a chunk into 2k frequency channels: 𝑎1, 𝑏1, 𝑎2, 𝑏2 … 𝑎𝑘 , 𝑏𝑘 , where 𝑎𝑛 

and 𝑏𝑛 are the real and imaginary part of the 𝑛𝑡ℎ complex coefficient.

The input time series:

The output of STFT:

The loss function:

The output of the neural networks:

1. VAV assignment accuracy (%) for functional 

relation inference.

5. VAV assignment accuracy using different 

sensor pairs. The left is the result of our 

model (STN) and the right is the result of 

MEMO.

4. Functional inference accuracy under 

one-month v.s., ten-month training data.

2. Accuracy (%) for spatial relation inference.

3. Cross-building inference accuracy 

for functional relations across all six 

buildings: ‘X|Y ’ denotes training on Y 

and testing on X, and STN is our 

proposed method.

2) CO2 & Temperature: Distinct Changes

Results


