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Introduction

ÅAccording to the latest report on road safety of 

the Word Health Organization (WHO) [1], 

pedestrians comprise 22% of all road traffic 

deaths, approximately 275,000 worldwide

[1] Global status report on road safety 2015. Geneva, Switzerland: World Health Organization, 2015.
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Introduction

ÅFor Germany 2015:
ï3459 killed in traffic accidents

ï15,5 % (537) pedestrians

ïwhile 11,1% (383) involved bicyclists
Source:https://www.destatis.de/DE/Publikationen/Thematisch/TransportVerkehr/Verkehrsunfaelle/VerkehrsunfaelleJ208070016
7004.pdf?__blob=publicationFile

https://www.destatis.de/DE/Publikationen/Thematisch/TransportVerkehr/Verkehrsunfaelle/VerkehrsunfaelleJ2080700167004.pdf?__blob=publicationFile
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Passive Approaches

ÅOptimized design of the car, so that collisions 

harm pedestrians less.
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Passive Approaches

ÅAutomatic opening and lifting of the bonnet (hood)

ÅSuspensions of the windscreen wiper hidden 

under the front part 

ÅConcepts of outside the car ñair-bagsò

Source: www.volvo.com
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Active Approaches

ÅRadar

ÅCameras

ÅInfrared

ÅLIDAR (Light Detection and Ranging)

ÅAlready available in products

ÅSome disadvantages:

ïNot 100% reliable (snow, darkness, rain, obfuscations)

ïTypically work ñonlyò once the pedestrian is already on 

the road and only in situations without obfuscations

Source: www.volvo.com
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Accident Scenarios

Statistics from the GIDAS (German In Depth Accident Study) database
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Accident Scenarios

ᵼ About 80% rectangular crossing of street 

(30% with obfuscation)

Published in: [2] S. Engel, C. Kratzsch, and K. David, ñCar2Pedestrian-

Communication: Protection of Vulnerable Road Users Using Smartphones,ò in 17th 

Int. Forum Advanced Microsystems for Automotive Applications (AMAA 2013) Berlin, 

Germany, 2013.
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Is there a more ideal solution?
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Characteristics of an ñIdealò System

ÅClose to optimum possible solution!

ÅWhat is needed?:

ïComplete overview of the scenario (physics of the car 

and of the pedestrian)

ïMovement history of the pedestrian

ïPersonalized information about the pedestrian 

(weight, child/ elderly person, and many more)

ïFiltering (Context Filter!) of the pedestrian in danger

ïñFastò Exchange of few data between Car and P
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Short Literature Overview
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Source

https://eandt.theiet.org/content/articles/20

17/10/smart-road-crossing-warns-drivers-

about-phone-fixated-pedestrians/

Last checked: 9.10.17

Alternatives

https://eandt.theiet.org/content/articles/2017/10/smart-road-crossing-warns-drivers-about-phone-fixated-pedestrians/
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What about timing requirements?

ÅA. Flach and K. David, òA Physical Analysis of an 

Accident Scenario between Cars and 

Pedestrians ñ, IEEE VTC, Anchorage, Alaska, 

USA, 20 ï23 September, 2009
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Physical analysis of an accident scenario

Å time available tsta for a collision avoidance system

ïInfluenced by 

Åtrea (fixed) = Reaction + break response time =  0.83s

Åtbra = Braking time (influenced by speed / deceleration)

ÅCommunication radius
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Å1. Quadratically reduction tsta due to the increased 

braking distance

Å2. Higher speed, less time needed to cover remaining 

distance Ą reducing tsta

Dependency between system time 

available tsta and speed vcar
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Decelaration: 10.4 m/s²
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Example for physical parameters

System time available for parameter values of scenario:

Åvcar = 50km/h (about 31 miles/hour)

Åscom= 50m

Å trea = 0.83s

ÅDeceleration = 10.4m/s²

Ą tsta= 2.1s
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What about position requirements?
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Source: 
https://spectrum.ieee.org/tech
-talk/
semiconductors/design/
superaccurate-gps-chips-
coming-to-smartphones-in-
2018
Last checked: 9.10.17

https://spectrum.ieee.org/tech-talk/

