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cf. city flows – https://uclab.fh-potsdam.de/cf/ 



Gulf of Finland – https://tjukanov.org/gulfoffinland



What does a day of bad weather look like? – https://www.youtube.com/watch?v=brX_VhOU3qQ&ab_channel=NATS 



MOVEMENT RESEARCH





✓ Opportunistic reuse of data

→ Black box / undocumented data collection

→ Usually biased & messy data

MOVEMENT DATA SCIENCE
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“All metadata records are incomplete 

as it is impossible to foresee future 

uses”  Janowicz et al. (2020) GeoAI
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DIMENSIONS OF MOVEMENT DATA



REALITY CHECK

"Data preparation is typically the most time-consuming step 

in the analysis (Pyle 1999).“

Andrienko et al. 2016

“Data exploration can take up to 50% of the time spent on analysis"

Zuur et al. 2010



EXPLORATORY DATA ANALYSIS



VISUAL TOOLS!

https://www.autodeskresearch.com/publications/samestats

https://www.autodeskresearch.com/publications/samestats


REALITY CHECK

 Rarely collected in lab settings

 Usually created for different purposes

➔ Data quality is usually NOT ideal



REALITY CHECK

Andrienko et al. (2016) Understanding movement data quality. Journal of Location Based Services.



REALITY CHECK

Graser et al. (2020) Exploratory Trajectory Analysis for Massive Historical AIS Datasets



REALITY CHECK

Andrienko et al. (2016) Understanding movement data quality. Journal of Location Based Services.



REALITY CHECK

Andrienko et al. (2016) Understanding movement data quality. Journal of Location Based Services.



REALITY CHECK

Patroumpas et al. (2017) Online event recognition from moving vessel trajectories. GeoInformatica.



REALITY CHECK
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EXPLORATORY DATA ANALYSIS (EDA)

✓ Suggest hypotheses 

✓ Assess assumptions

✓ Select statistical tools & techniques

✓ Inform further data collection



Guide for identifying problems in quasi-continuous movement data

→ Technology agnostic

conceptual protocol

SYSTEMATIC EDA PROTOCOL

Graser (2021) An exploratory data analysis protocol for identifying problems in continuous movement data. Journal of Location Based Services.



Guide for identifying problems in quasi-continuous movement data

→ Technology agnostic

conceptual protocol

→ Open source reference 

implementation 

https://zenodo.org/record/4599278

SYSTEMATIC EDA PROTOCOL

https://zenodo.org/record/4599278


LIVE DEMO
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1. Standardization of movement data 

models

2. EDA methods & tools for other 

massive movement data types

3. Bias in massive movement data

4. Data privacy versus EDA

5. Accessibility of EDA tools for 

massive movement data

CHALLENGES & RESEARCH AREAS
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