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Background
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• Crowdsensing recruits workers to collect various data

• The limitation of budget & workers

• Inferring unsensed areas using a little sensed data 

• Finding important data > Recruiting useful workers

MCS server



Background

[1] On Efficient and Scalable Time-Continuous Spatial Crowdsourcing
2023

• Spatial-temporal distance between sensed data.
• Using entropy to evaluate importance and select 

workers.

Disadvantage：

[1]

• Distance vs. Historical data 
knowledge
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Existing work：



Challenge
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• Diff. data & Diff. phase

• Data reliability

• How to calculate similarity according to the historical data?



Challenge
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• Multiple data-types in practice

• How to measure similarity and use it to evaluate data importance in three 
dimensional (spatial, temporal and data-type) ?



Challenge
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[2] Reliable Diversity-Based Spatial Crowdsourcing by Moving Workers

• Worker unreliability[2]

• Multiple equipped sensors

• Platform budget limitation

• How to select a group of suitable workers?
Air Quality Sensor

Thermometer

… …
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• SWDTW to evaluate time-series similarity
• Entropy-Weighted method to calculate similarity in three dimensional
• WRGSA to recruit workers according reliability and equipped sensors
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• Similarity-Weighted Dynamic Time Warping (SWDTW)
• Dynamic Time Warping (DTW)

Euclidean Distance



Method
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Too large warping window size

[3] Weighted dynamic time warping for time series classification

Bad warping

Weighted-Dynamic Time Warping (WDTW)

• Similarity-Weighted Dynamic Time Warping (SWDTW)
• Weighted Dynamic Time Warping (WDTW)

[3]
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• 三维空间相似性

Data-type Similarity Time Similarity Location Similarity



Method

通信软件和协议工程吉林大学计算机科学与技术学院

• 子任务选取

The knowledge of  ��  for inferring. [0,   1
|�|
] 

The data quality[1] of X with selected datapoints[1]. 

[1] On Efficient and Scalable Time-Continuous Spatial Crowdsourcing

For � ∈ � − � :



Method

通信软件和协议工程吉林大学计算机科学与技术学院

• 参与者招募
• 参与者集合: � ∈ � =  ��, ��, �� 

• 子任务可靠性:  푟�� ��,��� = 1 − ∀��∈���
(1 − ���)
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Method
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• Worker Recruitment



Experiment

• Datapoint Selection
• Similarity based data quality vs. Inference error

2023



Experiment

• Datapoint Selection
• The performance in datasets

2023



Experiment

• Worker selection
• Increasing worker number

2023



Experiment

• Worker selection
• Increasing budget

2023




