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Introduction

e Mobility e

Growth of mobile devices and
mobility data.

loT

Increase on the amount of shared
data.

Vehicle Tracking - by storyset



https://www.freepik.com/vectors/vehicle-tracking
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Contributions

o Mobility Visualization Framework
(MobVis):
o Simple open-source environment
made with Python:
m Compute and visualize many
metrics on the same place;

m Make comparisons between

https://github.com/lucNovais/MobVis

traces from different sources.


https://github.com/lucNovais/MobVis
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Contributions

o« A web service (MobVis-Web):
o Eases the use of the framework

features;
o Allows hosting MobVis on a

powerful computer.

https://github.com/lucNovais/MobVis



https://github.com/lucNovais/MobVis

IEEE ISCC 2022 - DistInSys

Contributions

e Use case evaluation:
o Real taxi data (SFCab);
o Synthetic loT-Objects trace
generated from SWIM model.

https://github.com/lucNovais/MobVis



https://github.com/lucNovais/MobVis
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MobVis Design
e Execution Pipeline: "—‘—‘
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MobVis Design
e Execution Pipeline: ‘—‘—‘—‘
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MobVis Design
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MobVis Design

e Execution Pipeline: 1—2 —(3 —‘

Visualization and
Data Export
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Use Case
e Two distinct mobility traces:

o loT-Obj: synthetic trace generated
by SWIM model

o SFCab: real trace from taxis in San
Francisco city
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Francisco city
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Use Case

e Two distinct mobility traces:

o e R e e e e e e e e ey

® :' loT-Obj: synthetic trace generated |
. by SWIM model :
o SFCab: real trace from taxis in San
Francisco city

* the nodes coordinates were
normalized by the trace author
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Use Case
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Use Case - Spatiotemporal plots

IoT-Obj: Trace Movements
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e SFCab: Trace Movements
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Use Case - Spatiotemporal plots

® |0T-Obj: Density of the Area

/ Density \ Density
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Use Case - Spatiotemporal plots

® SFCab: Density of the Area
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Use Case - Spatiotemporal plots

® |0T-Obj: Geo-locations

/ Geo-locations \

0.5 Geo
Location
e 3
0.4 e 42

® 49

® 46

0.3 ® 35
> o ® 30
® 20

29

© 44

19

\
1
1
1
1
1
1
I

0.2

0.1




IEEE ISCC 2022 - DistInSys

Use Case - Spatiotemporal plots

e SFCab: Geo-locations
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Use Case - Spatiotemporal plots

® |0T-Obj: Visit Order
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Use Case - Spatiotemporal plots

e SFCab: Visit Order

Visit Order Visit Order
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Use Case - Statistical plots

® |0T-Obj: Travel Distance Histogram
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Use Case - Statistical plots

® SFCab: Travel Distance Histogram

Travel Distance - Histogram / Travel Distance - Histogram \

O N O O A | mmam (0d (00000 R N R 00w r R (AN [}

1200

1000
800

600

Occurrences

400

Occurrences

200

Q v & © ) N Q N

NE N N
Q. Q. Q- Q- N r19 ’bQ D‘Q
Travel Distance Travel Distance




IEEE ISCC 2022 - DistInSys

Use Case - Statistical plots

® |0oT-Obj: Visit Time Boxplot
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Use Case - Statistical plots

® SFCab: Visit Time Histogram

BoxPlot Visit Time / BoxPlot Visit Time \
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Use Case - Comparisons

® |0T-Obj vs SFCab: Radius of Gyration
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Use Case - Comparisons

® |0T-Obj vs SFCab: Intercontact Time
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Use Case - Comparisons

® |0T-Obj vs SFCab: Intercontact Time
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Use Case - Comparisons

® |0T-Obj vs SFCab: Intercontact Time
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MobVis Design - Web Application
MMobVis

A framework to easily visualize mobility data

@ General instructions: N

1. Upload the trace in CSV format via the "Upload" button;

2. Select metrics and configure parameters for processing (if not specified, parameters are
set to a default value);

3. Select the plots to be generated;

4. Press the "Submit" button to start the procedures.

{3 Upload raw trace:

Drag and drop here
or

Select from

computer

fO1 Configuration parameters:
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Conclusions

e MobVis e

We presented a framework to work

on data analysis solutions. m M I vl

Traces analysis

We demonstrated a use case
comparing and analysing two
different traces.
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Conclusions

MobVis

Histogram Travel Distance Histogram Travel Distance

We presented a framework to work

on data analysis solutions. - 2
° § 150 % 600
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We demonstrated a use Case Travel Distance Travel Distance

comparing and analysing two
different traces.
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New visualizations:

:

Map overlay
Bubble charts

Future Work
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Future Work

Olu

ZX

:

New metrics:

Average Speed
Total distance

O]

ﬂ E




IEEE ISCC 2022 - DistInSys

Future Work

Dl Olu

X |
Improvements:
® Better web

version
e Reduced
runtime
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Thank You!
m github.com/lucNovais/MobVis

M lucasnovais222 @gmail.com
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