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Visualization of multi-dimensional sparse spatial-temporal data
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Abstract: Multi-dimensionality and sparseness of spatial-temporal data are major challenges for data
analysis. Data visualization can effectively address certain data analysis challenges and has increasingly
drawn attention from both industry and academia. A hybrid approach for the visualization of multi-
dimensional sparse spatial-temporal data was proposed. The method combined multiple data view models
and human-machine interaction mechanisms in order to intuitively express the multi-dimensional features,
statistical group features, as well as typical individual behavior patterns. Furthermore, a visual analysis
method was introduced for the identification and detection of abnormal individual behaviors. A data
visualization system based on gas filling data gathered from gas stations in Xinjiang Province was

implemented. By using different view models (parallel coordinates, map view, calendar matrix, Sankey
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Diagram, scatter plots) , the system can perform various tasks for the visualization of individual and group behavior

patterns. It also supports the detection, confirmation, and early alert for abnormal gas filling behaviors.

Key words: visualization; spatial-temporal data; multi-dimensional data; sparse data
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Fig.1 Refueling data statistics in the system for two months
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Fig.7 The calendar matrix of the individual refueling data
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2 R<—new array

3 FOR EACH €L

4 P<-all path of I;

5 FOR EACH p,€P

6 d<—distance of p;

7 v<—speed limit of p;

8 tj<traffic jam status of p; at t,

9 v<—getVelocity(v. tj)

10 = d/v
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12 END FOR
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15 END FOR
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Fig.11 Abnormal warning
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Tab.2 The summary about the data features for visual views of each step
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Fig.13 The visualization of taxi refilling records
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