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Spatiotemporal data visualization based on density map multi-target tracking
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Abstract: The spatiotemporal data tracking visualization has received widespread attention. The focus of this research
is on depicting the dynamic details of the data and ensuring trajectory consistency with the observation results. In this
paper, a model that combined deep learning with traditional tracking techniques was proposed to perform tracking
tasks, thereby improving the speed and accuracy of visualization. First, a high-quality Perlin noise dataset was
generated, on which a multi-target tracking model was trained. Second, a two-stage, multi-model deep learning
framework was proposed to enhance the analysis depth of dynamic scenes. Finally, in order to continuously display
detailed tracking information, a visualization solution that combined trajectories and vector fields was introduced to
enhance the visual effect of tracking information. Different cases in this study demonstrated the usefulness and
robustness of the proposed method, quantitatively evaluating and omparing the method from multiple aspects. The

results showed that the method proposed in this study can help users in understanding multi-target tracking
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information in different scenarios.
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Fig. 1 Challenges of multi-target tracking visualization
((a) Generalization problem of the model; (b) Missing

information about target morphological changes; (c) Target
segmentation under different thresholds)
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Fig. 2 Overview of the paper structure
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Fig. 8 Crowd tracking visualization for the shopping mall
dataset ((a) Shopping mall crowd dataset; (b) Density map
conversion result; (¢) Crowd tracking visualization result)
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Fig. 9 Visualization of CO2 emissions ((a) Visualization of
CO2 changes in the Southern Hemisphere on Oct. 5, 2006;

(b) Visualization of CO2 changes in the Southern
Hemisphere on Oct. 25, 2006)
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Fig. 10 Evaluation results of random multi-target
tracking with Perlin noise
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Fig. 11 Comparison of tracking quantification between this

4 5 6

method and traditional methods ((a) Variance of trajectory
length; (b) Trajectory length with a length threshold of 10)
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Fig. 12 Comparison of tracking trajectories between this
method and traditional methods ((a) Tracking results of the
traditional method; (b) Tracking results of this method)
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Fig. 13 Comparison between FlowNet2, PG-Flow and PG-Flow-1 ((a) Continuous Perlin noise data;
(b) Crowd in a shopping mall data)
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