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Mobile CrowdSensing (MCS)

 Recruit users with mobile devices to perform        

various sensing tasks

… …

Air Quality Sensing Traffic 
Monitoring

Crowdsourced Parking
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Sparse MCS

 MCS: a large number of workers

 Sparse MCS: sense a few and infer the rest
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Multi-scale sensing
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Aligned vs. Non-aligned
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Challenge

 How to handle multi-scale data with non-aligned 

compositional relationships?

 How to effectively capture intra-scale and inter-

scale correlations?

 How to construct a lightweight and effective 

model for handling multi-scale data?
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Problem Formulation

 Problem [Non-Aligned Multi-Scale Data Completion]:

 Given T time slices, S different scales of data, and H*W 

subareas of the finest scale size, we aim to sense data 

from a limited number of subareas across different scales 

and utilize this data to reconstruct complete data
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Workflow

Multi-scale 
  sensing

Multi-scale 
  process
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Overall Structure
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Multi-scale Representation 
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Multi-scale Representation 

Embedding

Scale
   s

Scale
 s+1

resample

SFIM
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Intra-scale Interaction
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Mamba
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ST-Mamba
 Mamba is designed for sequence, insensitivity to spatial
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Complexity Optimization

 complexity optimization for ST-Mamba
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Inter-scale Interaction
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Cross-Mamba
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Output
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Output

Multi-scale output

        Multi task
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Five typical sensing tasks

 Air-Quality1

  PM2.5,  PM10

 Weather2

 Humidity, Temperature

 Traffic3

  P1,  P2

1 https://nnu.geodata.cn/featureddata.html
2 https://www.kdd.org/kdd2018/kdd-cup
3 https://gitee.com/arislee/taxi-bj
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Main results

Completion preformance
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Main results
 Completion performance under two different scales
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Main results

 Ablation Study

resample method

feature integration
      module

Space-Sensitive
        Block
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Conclusion 

 non-aligned multi-scale data

 Framework : 
 Multi-scale Data Representation(Resample, SFIM)
 Intra-scale (ST-Mamba) Interaction and                  

Inter-scale (Cross-Mamba) Interaction
 Multi-scale viewed as multi-tasking

 Extensive Evaluation
 Six typical sensing tasks (in three types)
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