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Zwei Zitate
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„Auf die Frage, welche Hilfsmittel in der UKO (Unfallkommission) bei der 

Maßnahmenfindung verwendet werden, gaben viele UKO an, sich nahezu 

ausschließlich auf ihre Erfahrung zu verlassen. Einschlägige Regelwerke werden 

indes seltener verwendet.“ (Meier et al. 2016)

“When it comes to managing road safety, we’re in the Dark Ages. There’s a lot of arm 

waving but very little knowledge of what works.” Ezra Hauer, Toronto Globe and 

Mail. November 12, 1986 issue



Wo stehen wir? Was wissen wir? Was nocht nicht?
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Quelle: https://pixabay.com

https://pixabay.com/


BEISPIEL 1: KREUZUNGEN
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Type of Intersection vs. Crash Counts
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Data Sources

▪ Open Street Map

▪ Traffic Signals

▪ Intersections

▪ North Rhine-Westphalia Road Traffic Database

▪ Street View Images

▪ Traffic Counts

▪ German Crash Database (GCDB)

▪ Crash Information

▪ All datasources publicly available
▪ www.nwsib-online.nrw.de

▪ https://unfallatlas.statistikportal.de/
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http://www.nwsib-online.nrw.de/
https://unfallatlas.statistikportal.de/


Data Sources

▪ Only crashes with injured people

▪ Anonymized time stamp (year, month, day of
week, hour)

▪ 46951 crashes

GCDB

▪ 281,729 Intersections

▪ Self taylored detection algorithm

OSM

▪ 59,635 Intersections with counts

▪ Counts extrapolated

▪ 𝑄𝑐𝑎𝑟, 𝑄𝑏𝑖𝑘𝑒

NWSIB
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Modelled Approach: NegBin, GLM Fit, Safety In Numbers
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Model free: Data Driven Approach

Andreas Leich, Institute of Transportation Systems, September 28th, 

2023

▪ Model free

▪ Aggregate data into bins

▪ Each bin ~ same number of data points

▪ Similar statistics in each bin (mean)

▪ Bin sizes vary

▪ Conclusions

▪ Small 𝑄𝑐𝑎𝑟: X and Prio safest followed
by RA, TS

▪ Medium 𝑄𝑐𝑎𝑟: more pronounced
differences

▪ Large 𝑄𝑐𝑎𝑟: Crash numbers saturate for
RA, Prio, X 

▪ Large 𝑸𝒄𝒂𝒓 → low velocities, safety in 
numbers?
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Data Driven vs GLM
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▪ GLM → straight line

▪ Conclusions

▪ GLM extrapolates for low and high 

𝑄𝑐𝑎𝑟
▪ Saturation effect for all types of

traffic regulation

▪ RA and TS only for high demand →

in line with German regulations
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BEISPIEL 2: 
RADVERKEHRSFÜHRUNGEN
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Type of Bike Infrastructure vs. Crash Counts

Andreas Leich, Institute of Transportation Systems, September 28th, 

2023
13



Type of Bike Infrastructure vs. Crash Counts: Relevance
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Type of Bike Infrastructure vs. Crash Counts: SOTA
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Alrutz, D., Bohle, W., Müller, H., Prahlow, H., Hacke, U., & Lohmann, G. (2009). Unfallrisiko und Regelakzeptanz von Fahrradfahrern.

„Der Auswertung lagen die Daten von 115 Unfällen mit Radfahrerbeteiligung zugrunde. Etwa 88 % der Unfälle 
ereigneten sich an den Querungsstellen. Bei etwa 50 % aller Unfälle befuhren die Radfahrer die Querungsstelle
entgegen dem Uhrzeigersinn (Unfalltypen 341 und 344).“

Voß, H., Ortlepp, J., Bondzio, L., Scheit, M., & Weinert, R. (2012). Verkehrssicherheit innerörtlicher Kreisverkehre.



Type of Bike Infrastructure vs. Crash Counts: Study

▪ Paris (France)
▪ 2 millions inhabitants

▪ Dense urban area

▪ 699 streets with open street map (OSM) 

▪ 2245 bicycles accidents 

▪ Car traffic count (Paris City Hall)

▪ Nordrhein-Westfalen (Germany)
▪ 17 millions inhabitants

▪ A mix of urban and rural area

▪ 683 Streets with OSM attributes

▪ 3283 bicycles accidents

▪ Only accidents with injury are reported

▪ 197 Streets with OSM attributes

▪ 4280 bicycles accidents

▪ All reported accidents are present
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Unfallatlas

Unfall DB der 

Polizei



Type of Bike Infrastructure vs. Crash Counts: Correlations

17 Andreas Leich, Institute of Transportation Systems, September 28th, 

2023

NRW Unfallatlas Model with error margin NRW Alle Unfalle Model with error margin



Type of Bike Infrastructure vs. Crash Counts: Problems

▪ Paris:

▪ Over half road section have two or more type in the same year 

▪ The data cannot be used

▪ OSM:

▪ Incomplete and wrong data
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BEISPIEL 3: KREISVERKEHRE
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Types of Roundabouts vs. Crash Counts
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Types of Roundabouts vs. Crash Counts: SOTA
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Quelle: Bonzio et al.: Verkehrssicherheit innerörtlicher Kreisverkehre, 2012

Quelle: https://makau.bast.de/

https://makau.bast.de/


Types of Roundabouts vs. Crash Counts: Big Data Study
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𝑐𝐵12 = 𝑒0,39 → +47%
𝑐𝑧𝑒𝑏𝑟𝑎 = 𝑒0,54 → +71%

𝑐𝑓𝑜𝑟𝑑 𝑟𝑒𝑑 = 𝑒0,54 → +77%

𝑐𝑓𝑜𝑟𝑑 𝑟𝑒𝑑𝑐𝐵12𝑐𝑧𝑒𝑏𝑟𝑎 = 4,47 → ~ 𝟒𝟓𝟎%



Types of Roundabouts vs. 
Crash Counts: Study
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▪ Cross Validation on Large Dataset:

▪ Beyond statistically significant variables

▪ Model with lowest Akaike Information 

Criterion (AIC) not the model with best 

prediction performance

▪ Mean (blue dot) always higher than 75% 

percentile: high probability to draw 

wrong conclusions in a single study
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ML + Big Data: new power, new borders
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