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Developments in telematics

Advanced telematics 
devices

Telematics data 
precision

Real time exchange of 
data through internet

Cloud-based storage 

06/24/2022 CLUE 2022 Symposium - Session 1: Harnessing Freight Data 4



Significance of 
Data Visualization

Human intelligence 

Computation & Analytics
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Source: Tesla AI Day

https://www.youtube.com/watch?v=j0z4FweCy4M


Taxonomy For 
Telematics 
Data 
Visualization
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Level of Abstraction

GPS Trajectory Origin-Destination 
(OD)

Speed/Travel Time
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Raw 
Telematic 
Data
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Source: Gracious, R., Kumar, B. A., & Vanajakshi, L. (2020). Characterizing bus travel time using advanced data visualization techniques



Data Aggregation

Raw telematics data

Trajectory data

Map-matching algorithms

Aggregate

OD data Speed & travel time data

Aggregate
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Installed telematics device



Objectives – Trajectory

Traffic Jam Trajectory 
Clustering

Monitor Large-
scale 

Trajectory Data

Visualization of 
transportation 

patterns

Multiple Route 
Choices
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Objectives – Origin and destination

Mass Rapid Transit 
Monitoring Travel-to-work Flow Immigration/Goods 

Flow

Exploration of 
Urban Function

Traffic Dynamic 
Exploration
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Objectives – Speed & Travel Time

Characterizing 
Movers’ Travel Time

Co-Occurrence 
Pattern

Bottleneck Analysis

06/24/2022 CLUE 2022 Symposium - Session 1: Harnessing Freight Data 12



Visualization Techniques

SPACE TIME EVENTS



Visualization focusing on space
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Source: Chen, W., Guo, F., & Wang, F.-Y. (2015). A survey of Traffic Data Visualization.



Visualization focusing on space – OD
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Source: Petrone, A., & Franz, M. L. (2018). Probe vehicle based trajectory data visualization and applications. Source: Chen, W., Guo, F., & Wang, F.-Y. (2015). A survey of Traffic Data Visualization.



Visualization focusing on time
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Source: Chen, W., Guo, F., & Wang, F.-Y. (2015). A survey of Traffic Data Visualization.
Source: Jin, S., Tao, Y., Yan, Y., Xu, J., & Lin, H. (2019). Visual analytics of taxi trajectory data via topical sub-trajectories. 



Visualization focusing on events
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Source: Franz, M. L., Pack, M. L., Lund, D., & Plaisant, C. (2017). Visualization tools for traffic bottleneck analysis. Source: Franz, M. L., Pack, M. L., Lund, D., & Plaisant, C. (2017). Visualization tools for traffic bottleneck analysis.



Visualization 
focusing on 
space & 
time
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Source: Chen, W., Guo, F., & Wang, F.-Y. (2015). A survey of Traffic Data Visualization.



Visualization focusing on spatial – temporal events
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Source: Bak, P., Ship, H. J., Yaeli, A., Nardi, Y., Packer, E., Saadoun, G., Bnayahu, J., & Peterfreund, L. (2015). Visual analytics for movement behavior in traffic and Transportation.



Hybrid 
Visualizations
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Source: Zhou, Z., Yu, J., Guo, Z., & Liu, Y. (2018). Visual exploration of urban functions via spatio-temporal taxi od data. 



There are many more visualizations for 
telematics
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Decision 
Support Tool
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Conclusion
Telematics: Review and 
Applications in Freight 
Transportation

Exploit Existing Techniques

Hybrid Visualizations

Data fusion
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Thank You
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