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AIM Research Intersection —
Infrastructure for research on interacting urban traffic

Kay Gimm

DLR (German Aerospace Center)
Institute of Transportation Systems
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Motivation

starting point

- intersections as accident hotspots

- usage of AIM Research Intersection
to generate trajectory data

- hew possibilities in traffic research:
- formation of conflicts and (near-)accidents
- setting up driver assistance systems

goa| based on Hydén 1987
- analyzing safety critical situations
- evaluate the risk with metrics (e.g. TTC)
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AIM Research Intersection

Application Platform Intelligent Mobility

large-scale research infrastructure in Braunschweig (Germany):
entire city as a platform for application-focused science, research, and
development

AIM consists of

- tracking of real traffic

- virtualization of traffic ‘#;ZR %
- simulation of traffic

- influence on traffic

Long term cooperation:
- understanding of traffic % % 4#7
DLR
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AIM Research Intersection
Location

- innercity ring road crossing point
- different road users on 19 lanes
- complex situations

source: google.de

source: google.de
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AIM Research Intersection

Task

- infrastructure for microscopic detection, tracking, and classification of

different traffic at an urban intersection
- motorized traffic
(cars, trucks, ...)
- non-motorized traffic
(pedestrians, bicyclists)

- analysis and prediction of the interaction
between different traffic
- especially safety critical situations
- automated, real-time ability

- part for developing cooperative driver
assistance systems
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AIM Research Intersection
Technical overview

- Multisensorsystem
- 8 mono cameras
- 4 24GHz radars
- 4 IR flashes (artificial lighting)
- SENV
- 4 stereo camera system
- 4 IR flashes
- DISCUs
- Interface instance for removal, supply
and storage of data (comp. videos,
trajectories, light signal status)
- User-frontend for monitoring und
manipulation of the system

/ mono cameras

<+—IR-flash

——radar

si? cjmera system

“—IR-flash
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AIM Research Intersection
Output: trajectory data + video

- measurement every 40ms

- time, position, velocity, acceleration, size, classification
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Situation detection

Approach

selection of situations
- conflict events
- layout of infrastructure (lanes, right of way)

selection of metrics
- high conflict orientation
- technical limitations of infrastructure

observation case

e.g.: - left turn with oncoming traffic with PET, TTC,..
- following flows with TTC, TLSB,...
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Situation detection
Crossing flows

- turning left:

attention to oncoming traffic/
pedestrians/cyclists (15)

(Konflikt 15+20)

- turning right:
attention to pedestrians/
cyclists (14,18,19,20)
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Situation detection
Metrics: crash proximity measures

E).(amples N | ﬂ
- time to collision (TTC) P
t I
- post encroachment time (PET) St
-« 3
t
- time headway (THW) e
—>
- average required deceleration (areq) &Q\:‘

[mis, mid]
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Situation analysis
Left turn with oncoming traffic

- car ID99
- truck ID26

oncoming traffic: truck

prepesass
" .
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Situation analysis
Left turn with oncoming traffic
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- critical threshold values exceeded
- near accident
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Situation analysis
Left turn with oncoming traffic - PET distribution

PET<1.5s, 326 events, 4 weeks observation period
50 T T

45
40

Absolute frequency
- - %) [\¥] W W
L o ;oo o o

0 0.5 1 15
PETins

- the higher the criticality, the less frequent the occurence

i DLR




www.DLR.de + Folie 15 > 27th ICTCT Workshop > AIM Research Intersection > Kay Gimm > 17.10.2014

Conclusion

- instrument to analyze interacting urban traffic
- virtual image of traffic flow with trajectory data

- successful analysis of safety critical situations

www.DLR.de + Folie 16 > 27th ICTCT Workshop > AIM Research Intersection > Kay Gimm > 17.10.2014

Outlook

-going from offline to real time operation

-expansion of detection area into the arms
- usage of mobile sensor infrastructure iSharedSpace

-infrastructure based cooperative assistance

iShared Space

source: google.de
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Thank you for your attention! 1
Kay Gimm
kay.gimm@dir.de
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Anforderungen an das Datenmaterial
Probleme bei der Erfassung

False-Negative (Totalverlust, Spaterkennung, AbreiBer)
- mdglichst friihzeitige und lange andauernde Erkennung bis in die Kreuzungsarme

False-Positive
—>keine Detektion von nicht vorhandenen Objekten

Split-Effekt
- Erkennung eines Fahrzeugs mit einer Box

Merge-Effekt
- Erkennung eines Fahrzeugs mit einer Box
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Anforderungen an das Datenmaterial
Probleme bei der Verfolgung

Zeitliicken
—kontinuierlich aufgenommene Werte ohne Zeitllicken
->mdglichst hohe zeitliche Abtastrate

Vergabe der ID an anderes Fahrzeug
—kein Uberspringen einer Box

Versatz der Box
—>genaue Abdeckung der Realposition
des Objekts durch Box
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Anforderungen an das Datenmaterial

Quality of tracked data

position
- exact, continuous position course without outlier

velocity and acceleration
—>exact, continuous courses without outlier

size
- exact plausible values

classification
—>plausible values

software old (1.) / new (r.)
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Anforderungen an das Datenmaterial
AusmaB von Fehlern auf berechnete Metriken

- nachziehende Box beim Linksabbiegen
- z.B. 6m/s Abbiegergeschwindigkeit und 3m Abweichung der Box
-0,5s Einfluss auf PET
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Atypische Ereignisse

weitere potentiell kritische, atypische Situationen:

- Ausholen eines Lkw/Bus beim zweispurigen Abbiegen

- Einfahrt auf verstopfte bzw. nicht gerdumte Kreuzung

- Missachtung der Ampelschaltung (Uberfahrt bei Rotlicht, Gelblicht)
- Uberholmanéver

- Aufenthaltsdauer in Kreuzung

- Rickwartsfahren

- Anhalten bzw. Aufenthalt in atypischen Bereichen (v=0, v<10km/h)
- Befahren von atypischen Bereichen

- Uberfahrt von Rettungsfahrzeugen

g ﬁ

L)
1

www.DLR.de + Folie 24 > 27th ICTCT Workshop > Kay Gimm > 17.10.2014

Situation Detection
Metrics for evaluating criticality in traffic
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AIM Test Site in Braunschweig

* Urban Track around the City Center (~ 11 km)

+ 35 ITS Roadside Stations at Traffic Light Poles
« direct link to traffic light controllers

« WLAN- or wired Uplink to Backend Infrastructure

 Data Services

« Link to Traffic Manamgement Center
» Taxi-FCD
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AIM Test Site in Braunschweig




www.DLR.de *

Situation Analysis

Folie 27 > 27th ICTCT Workshop > AIM Research Intersection > Kay Gimm > 17.10.2014

Result of information value

Metrics Aggregated Situations
Crossing flows Following flows
(Left Turn with oncoming | (straight passage, left and right
traffic, turning with turn, after U-Turn)
pedestrians, U-Turn)

PET + not available
GT + not available
ET - not available
IAPT ++ not available
T2 - not available
DST /DR ++ ++
TTC o +
TTC2 + ++
1/TTC - o
TET - +
TIT - o
MDIS o] [¢]
ACCmin - -
DTTCmin . -
max(v) o] [¢]
min(a) ++ ++
THW not available -
TLSB not available ++
PDM not available +
TPDM not available -

P PSD not available -

P
Vo
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Situation Detection
Conflict events

- crossing flows

- merging crossing flows

- adjacent flows
- following flows
- pedestrians

- u-turn

by Gettman and Head [2003]
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Zielsituationen

benachbarte Stréme:
-Spurkonflikte beim Uberqueren
(1+2, 3+4, 5+6)

-Spurkonflikte beim Abbiegen
(8+9, 11+12, 16+17, 18+19)
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Situation Detection
Following flows

- braking because of - pedestrians
- traffic lights
—>possible rear end collision
on every lane
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Zielsituationen

U-Turn:

- West: 15

Warten auf Rechtsabbieger,
spater FuBganger, Fahrrader

- Sid: 10
Warten auf Rechtsabbieger,
spater FuBganger, Fahrrader

-13/17

ungeféhrlich, da keine Konfliktpartner
vorhanden
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