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Data (JSON)

Data-AP| |€&—— Python/P tRETI%
SQL query (HTTP Post request; 9 ython/PostgRES

Database PostgreSQL + PostGIS Ill

Machine Learning: Clustering (Python/scikit-learn)
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Data Transformation and Preparation % wilen

data api / postgrest service HTTP Clients
Speed Limit / Streets Datasst
(shape file)
e import
postgres table:
speedlimits
MYC Accident Data Set < GET/POST requests —
(C8V)
o import _
: Materialized Views + Functions
Extract Coordinate : o -
ract Loordinates core posigres lable - Goal: Fast filtering of accidents
accident_clusters
i by related aspects
import

Determine Clusters

- DBSCAN with haversine distance metric
- 25m distance between points
- use centermost points as cluster position
- result: 55249 clusters
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Improve Filtering Speed: Materialized Views + Functions

Aspects / Related Entities —_ T,
"‘--..._|_____-_-_-_ _-_._._._.___,_.-r"‘

Materialized Views + Functions

Datetime Streels
Goal: Fast filtering of accidents by

related aspects

i B S /N | L .

Intersections
(On, Cross)

Timeling Year Maonth Weelkday | | Time of Day Off Street

N

Contributing Factors Borough Vehicle Types Clusters - BLVDIBLVD. == BOULEVARD
- EXPIEXPYIEXPWY == EXPRESSWAY

Cleansing:

etc...




Visualization + sonification l\{V]I\ére]rSItat

Static mode Alphabet City
* Visualization: Details on individual accidents for selection, e.g. :
* Location (circle position)
* Number of injured/killed: circle size/opacity/frame thickness
* Involved factor: fill color
* Motorist/bike/pedestrian involved: circle frame color
* Detailed data on click

Wall Street 7, East River

* Sonification: Acoustic summary of current display (selected time frame, applied filters), for example:
* Number of injured/killed for current selection: pitch range of continuous sine wave




Visualization + sonification [ n Lniversitat

Animation mode
Both modalities: details on individual accidents
* Visualization: same data as in static mode
* Focus: location/severity/type of accident

* Sonification: number of injured/killed for current accident: mapped to continuous sine wave & pitch of
short acoustic notification

* Focus: development over time: severity and temporal distances between accidents, distribution
over day/night cycle...
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Conclusion : en

Are there accident-free/exceptionally safe roads?
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Alternative:
* SQL query: compare all streets with accidents to street DB
Visualization possible (not implemented)
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Conclusion : en

Where are the most dangerous spots?
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Conclusion

What factors have the biggest influence on accident probability?
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Conclusion wien

Can you observe an unusual/significant increase or decrease in accidents anywhere? What
actions or events caused it?
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Boroughs

Month

G676 BROOKLYN

Weekdays Time of Day

122 Tuesday

Wadnesday

2 3 4 5 -] T 8 ] w0 11 12
Saturday
Thursday
Monday
Friday
e ﬁnﬁﬁl i
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Total Accidents

PERSONS
92/92 1/1

Injured Killed

Cathedral P|
PEDESTRIANS
11/11 0/0

Injured Killed

Gold 5t

CYCLIST
3/3 0/0
Injured Killed
Tr'[far}-‘ MOTORIST
77/77 1/1

Injured Killed

Jay 5t

Mew York City College
of ﬁnhnnlogy— Mew York City College
MNarmm Hall L ~
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e
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%
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of Science and ¥
Technoloay — NYLU Leaflet | Map data @ OpenStreetMap contributors, CC-BY-8A, Imagery © Mapbox

12 MetroTech
Supreme &
Family Courts

Related Intersections (Top 25)

» TILLARY STREET: 676
» FLATBUSH AVENUE EXTENSION: 675
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Project Description
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picture to commercial investors in spite of the exceptional access to public transit, its key

location across the river from Lower Manhattan and rising housing prices.

Studies have shown that better streets and quality public space result in greater retalil
activity — research in London showed consumers who walked to retail spent over 40%
higher than those traveling by car. Clearly the walking environment offers the key to
Brooklyn’s future. In nearby Bryant Park, in Manhattan, major reconstructions led that
area to outperform surrounding property markets by up to 225 percent.

Project Schedule

Start End

Planning/Scope Development June-06 November-09
NEPA November-09 June-10
Preliminary Engineering June-10 December-10
Final Design December-10 May-11

Federal Approval of Plans, Specifications and

Estimates June-11 June-11
Procure Contracto December-11

Togieton | Decomber-1|_Jine 3T

Estimated Job Creation through Project

bl . N T 1. N TR [ T | o T [ o T [ 1) [ .. S [ T 1 (. S 1
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Can you observe an unusual/significant increase or decrease in accidents anywhere? What
actions or events caused it?

Cluster #4482: increase in accidents
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(eiick o remove filler)

[1] Cluster #4482
No ongoing project to improve this area

: 536/536

Total Accidents

"Chig ,'1;:_{;

=

PERSONS
216/216 0/0

Injured Killed

PEDESTRIANS

3/3 0/0
" Injured Killed

CYCLIST
2/2  0/0

Injured Killed

\d UOYIUES
{asiaf M at

MOTORIST
2147214 0/0

Injured Killed

e

20

D

=

‘Not ,one” intersection, but several streets and a
parkway coming together

Leaflet | Map data & OpenStraetMap contributors, CC-BY-SA, Imagery © Mapbox
Related Intersections (Top 25)

Off Street Adresses (Top 25)
« JAMAICA AVENUE: 415
« PENNSYLVANIA AVENUE: 339

« B0 JAMAICA AVENUE: 3
« BUSHWICK AVENUE: 74



Conclusion

What could the city change or improve?

* Look at most dangerous clusters — usually intersections and/or crossing of speedway and normal
road

* Measures like Flatbush Avenue Extension/Tillary Street improvement
* Simplify street geometry
* Create protected space for pedestrians and cyclists (widened sidewalks, removed lanes
etc)
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Conclusion

What should drivers do differently?

* Pay attention - especially at dangerous intersections and/or dangerous weather conditions (factor
,pavement slippery” in January ...)

* Further recommendations difficult due to incomplete factor data




Conclusion

Interesting facts:
* Weekdays in relation to deadly accidents
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btw.lab.indygemma.com/conrad/explorer# - Google Chrome
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Vehicle Types Time of Day
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Things we would have liked to implement:
* More data sources

* bicycle parking stations

* subway exits

* public events

Integration of visualization/sonification and explorer
Menu for mapping of data to visual/acoustic properties
More charts and graphics

More sophisticated sonification
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Thank you for your attention!
Try it yourself:

Explorer: http://btw.lab.indygemma.com/conrad/explorer

Visualization/Sonification:  http://btw.lab.indygemma.com/tobias/vis
(Careful: large time frame selection may lead to performance problems and
browser crashes, best performance with Google Chrome)



http://btw.lab.indygemma.com/tobias/vis
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