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Structure of presentation

e Introduction to RUBA
 Examples of applications
e (example in RUBA)

PWCX

ROAD USER BEHAVIOUR ANALYSIS
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Purpose of RUBA

Watchdog function




RUBA interface

Playback controls =)
07:00:00:000
I
* Video files =
Ui 27-05-2013 07:00:00 A
(] (] (&)
Active detectors =}
x .! .......
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How it works

e Registration of activity/motion
e Analysis of video frame by frame
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How it works —

figure Single Medule Deted' | ? P .|1

Configuration

RGB Configure log files

= Log every event
[ = Load ] | &l save as | l [zl Save ] Configure detectors

Log sum of events

M1-M t Detector -
’ = Save frame of every event

Configure general detector timing

Delete events smaller than 200 E
Collate events within 300 @
Max triggered duration 4000

Detector parameters

Measures in ms
Correct direction of movement ‘

Minimum speed 1,5 @
Trigger threshold 200 E

Movement direction

0 =0 [#] | Design hint

E1/F1/s1
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Calibration

[« SMPL RGB == = [ - SM PL:RGB =@ = ]

E S + $EELLHTY 5 ¢t $EELLHS
— |

(x=26, y=24) ~ R:255 G:220 B:220 (x=1, y=87) ~ R:255 G:220 B:220
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Detector types




Output

Timestamp of each road user

LT =D == N = R, B S TR R S R

-
=

A
File
20160427 070249 DES9
20160427 070245 DES9
20160427 070249 DES9
20160427 070245 DES9
20160427 070249 DES9
20160427 070245 DES9
20160427 070249 DES9
20160427 070245 DES9

B
Date
27-04-2016
27-04-2016
27-04-2016
27-04-2016
27-04-2016
27-04-2016
27-04-2016
27-04-2016

C
Entering
07:03:47.000
07:04:22.766
07:05:10.066
07:05:11.733
07:05:15.200
07:05:20.133
07:05:57.766
07:05:59.733

) E
Leaving Duration
07:03:47.500 500
07:04:24,100 1334
07:05:11.033 967
07:05:12.566 833
07:05:17.233 2033
07:05:21.066 933
07:05:59.133 1367
07:06:00.200 467

Number of road users in xx minutes

¥ nDev

Screenshot of each road

A B C D E
1 File Date TimeStart TimeEnd Objects
2 20160427 070249 DE99 27-04-2016  07:03:00.000  07:04:00.000 1
3 20160427 070245 DE9S 27-04-2016  07:04:00.000  07:05:00.000 1
4 | 20160427 070249 DE99 27-04-2016  07:05:00.000  07:06:00.000 5
-
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What can RUBA be used for?

Traffic conflict studies

— Detecting potential conflicts

Behavioural studies
— Wrong-way driving
— Pedestrians crossing the road

Traffic counts

— EXxposure measure

EXAMPLES -
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Traffic conflict study

e.g. based on hypothesis from accident analysis




EXAMPLE: TRAFFIC CONFLICT STUDY
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Data reduction

Intersection | Original length Reduced to Reduced to
(hours) (hours) (%)
80 3

1 4%
2 80 7 9%
3 80 12 15%
4 80 17 21%
5 80 25 31%
Total 400 64 16%

Variation due to different complexity (weather conditions,
infrastructure)
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EXAMPLE:
CYCLISTS CROSSING IN WRONG DIRECTION




Cyclists crossing the road ouside |nDe\/

crossing facility
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2016-04-27 07:54:06.,42 CET+0100 Location: Site-1:Unit1-Thern
: H_ |.‘

False positives and false misses

T

oy

‘false misses = false positives =
events not found irrelevant data found

v
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Occlusion and traffic counts

27/10/2016 www.indev-project.eu No. 18



i NnDeV

IN-DEPTH UNDERSTANDING OF ACCIDENT CAUSATION FOR VULNERABLE ROAD USERS

Visit us on www.indev-project.eu

Thank you very much for your attention! LUND
Tanja K. O. Madsen vverste L hnob
Pete r M . Ch rl Ste nsen TRANSPORTATION RESEARCH INSTITUTE
Chris H. Bahnsen « N
Morten B. Jensen AALEDRE FNIVERSITY e
Thomas B. Moeslund DENMARK

Harry S. Lahrmann

% POLYTECHNIQUE
MONTREAL

Y,

S~ LE GENIE

%55 EN PREMIERE CLASSE
Federal Highway Research Institute

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 635895



