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. Rationale

“We can improve safety by increasing the
level of control over road user interactions”
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» -3% injury crashes (N.S.) Ewik et al., 2009)

u ngher crash Severity: (Casteels & Nuyttens, 2009)
» Right-hand priority: 0,0043 fatalities/crash
= Priority-controlled: 0,0126 fatalities/crash | =~ *°
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| J

I.'1h1

hassy

. - A lot of interaction needed at both types |
] .. ] mob
-2 Insight in interactions needeozl

WL RTR TR

LimivErsitel



. Rationale

= Some interaction elements explored in previous
reseach, but

» Few and mostly older studies

(Bjorklund & Aberg, 2005; Janssen et al., 1988; Johannessen, 1984 ; Helmers & Aberg, 1978;
Kulmala, 1990; Polus, 1985; Risser, 1985)

» Rarely direct comparison

= Variables not always explored in integrated way
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. Background: observable relevant
elements of interaction behaviour

= Potentially relevant observable elements of interaction:

Yielding behaviour

(Bjorklund & Aberg, 2005; Johannessen, 1984; Helmers & Aberg, 1978; Lee etal., 2004; Parker et al., 1995)
Approach behaviour

(Bjorklund & Aberg, 2005; Janssen etal., 1988)

Looking behaviour

(Helmers & Aberg; Kulmala, 1990; Parker etal., 1995; Rumar, 1990)

Communication

(Risser, 1985)

Age

(Braitman et al., 2008; Keskinen et al. 1998; Mayhew et al., 2006; McGwin & Brown, 1999; McKnight &
McKnight, 2003; Oxley et al., 2006; Scialfa etal., 1991)

Gender

(Al-Balbissi, 2003; Kulmala, 1990)

Interaction elements that have an influence on yielding
behaviour and looking behaviour seem most important
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. Methodology: study locations

= 2 Intersections x 30h

= Basic intersections: interactions as unguided as
possible

= Similar in geometry and traffic volumes, all 50 km/h
* “Primary” vs. “secondary” road (based on volume)
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. Methodology: interaction

“A situation in which two road users arrive at the
Intersection with such closeness in time and
space that the presence of one road user can
have an influence on the behaviour of the other.”

- Lowest level of safety continuum (svensson, 1998; Hyden, 1987)

Serious conflicts
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. Methodology: interaction

:
dary road

- Operationalized as
geographical space:
50m at primary road,
25m at secondary road

- 0Only vehicle-vehicle 90°interactions

®  —>Reliability ensured by intercoder reliability
F assessment and validation using video footage;
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. Methodology: data analysis

= Explore variables that have influence on drivers’
yielding and looking behaviour

* Binary dependent variables - logistic regression
models
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. Results and discussion

* |ndications for informal priority rule at right-hand
priority intersection

= Approach behaviour primary and secondary road differs
= Differences in looking behaviour

* Fraction of priority violations: 27% at right-hand priority vs.
8% at priority-controlled

| J

:_ nmob

Loy,
LA ETR TR

|
L TRYS 511:*I|]
hasse



. Results and discussion

* Analysis issue:

= Priority-controlled: Secondary ;
primary vehicle = in-priority vehicle No-priority || 2,

AAAA

= Right-hand priority: all vehicles opa|
can be both in-priority and no-priority
i Primary ;
vehicle VY9 In-priority
—->Two ways to code/analyse
data of right-hand priority
Intersection: Secondary ;
. | .. iorit In-priority
n-priority vs. no-priority anary .
(= formal rule) J In- prlorlty

= Primary vs. secondary
(= informal rule) Primary ;

. INO-priority
—->Both can be useful Seconﬂr . r
No-priority




. Results and discussion: priority
violation models

* Model 1: priority-controlled intersection:
= Higher chance of violation when: Jsﬁondaw

AMLA

= Vehicle secondary road arrives first )
Primary
l
= Vehicle primary road looks right . )
O = Lower chance of violation when: J
= Secondary vehicle stops pdiad brvr -
. (ref= only slow down) > Z imob
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. Results and discussion: priority
violation models

= Model 2: right-hand priority intersection —
distinction primary vs. secondary vehicle

JSecondary
= Higher chance of violation when: -

» Vehicle secondary road has priority -ll :ri.mary

- —

Ju
* Driver primary road does not look
to the sides _
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. = | ower chance of violation when:
= Secondary driver arrives first




. Results and discussion: priority
violation models

* Model 3: right-hand priority intersection —
distinction in-priority vs. no-priority vehicle

= Higher chance of violation when:
= No-priority vehicle arrives first -

U .

= No-priority vehicle holds speed

(ref= only slow down) V=Cte
1 J
stops/has
» In-priority vehicle stops
- (ref= only slow down) ] —

jo

. = Lower chance of violation when: e =] mob

= No-priority vehicle stops stops ik
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. Results and discussion: priority
violation models

» Conclusions priority violations:

Violations more common at right-hand priority
intersection

= QOrder of arrival is crucial; yielding is partly “first come,
first served”

= Approach behaviour of road users is crucial; drivers who
have come to a full stop rarely go first
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. Results and discussion: looking
behaviour models

» Looking behaviour of drivers on secondary road
could not be modelled; nearly all looked sideways
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= Model 1: priority-controlled intersection — driver
on primary road:
. = Few conclusions
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. Results and discussion: looking
behaviour models

* Model 2: right-hand priority intersection — driver
primary road (distinction primary vs. secondary)
= Higher chance that driver on primary road looks sideways

when:
» Other (=secondary) vehicle gets priority —

Vi
» He/she stops J
tops

(ref= only slow down)

= Lower chance that driver on primary road look

O
sideways when: J.

. » He/she holds speed
-

(ref= only slow down) e
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. Results and discussion: looking
m behaviour models

* Model 3: right-hand priority intersection — in-
priority driver (distinction in-priority vs. no-priority)
= Higher chance that in-priority driver looks J

sideways when:
» Other (=no-priority) driver gets priority

= He/she arrives first

= |t is a female driver
|

F = |t is an older driver
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. Results and discussion: looking
behaviour models

* Model 4: right-hand priority intersection — no-
priority driver (distinction in-priority vs. no-priority)
= Higher chance that no-priority driver looks

sideways when:
= Other (in-priority) driver gets indeed priority
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= Lower chance that no-priority driver looks J

. sideways when:
» He/she holds speed
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. Results and discussion: looking
behaviour models

» Conclusions drivers’ looking behaviour at right-
hand priority intersection:

* More looking sideways when yielding to other road user

= Approach behaviour of road users is important for
looking behaviour

= Indications for influence of age and gender
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. Future research: automated conflict
analysis

» Measure severity of interactions

* Link with behavioural elements
» |ntegrated study of lowest levels in safety continuum

» Cooperation with Lund University

Challenges:
= Rich, continuous data

. = Variety of situations:
» Which measure(s) to chose in which situations?

. = Can we compare them?
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. Future research: automated conflict
m analysis
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. Future research: automated conflict

analysis
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Any auestions?




violation models

Results and discussion: priority

Variables Priority-controlled Right-hand priority intersection | Right-hand priority
intersection (distinction prim/sec) (“model A”) [intersection — (distinction
VP/VNP)! (“model B”)
Intercept 0.027 (p=0.980)° -1.591 (p<0.001)*** -0.765 (p=0.365)°

HasPriority sec

1.281 (p<0.001)

Sec arrives first
VNP arrives first

1.5265 (p=0.034)**

-0.473 (p=0.013)**

1.198 (p<0.001)***

Approach VP Stop: 2.153 (p=0.004)***
Dec.: 0
Hold: -1.009 (p=0.150)°
Acc.: -1.134 (p=0.526)°
(p<0.001)***
Approach sec Stop: -2.653
Approach VNP (p=0.017)** Stop: -1.823
Dec.: 0 (p=0.007)***
Hold: 1.154 (p=0.451)° Dec.: 0
(p=0.050)** Hold: 1.544 (p=0.023)**

Acc.: 0.677 (p=0.702)°
(p<0.001)***

LookRight prim

1.098 (p=0.009)***
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behaviour models

Results and discussion: looking

Variables Priority-controlled Right-hand priority | Right-hand  priority | Right-hand prior ity
intersection — Driver| (distinction  prim/sec) —|intersection —|intersection — (distinction
primary road Driver primary road (distinction VP/VNP) | VP/VVNP) —no-priority driver

—in-priority driver

Intercept 0.0292 (p=0.951)° 1.368 (p=0.028)** 2.260 (p<0.001)***  [1.570 (p=0.013)**

GetsPriority sec 0.5124 (p=0.036)**

GetsPriority VNP 1.262 (p<0.001)***

GetsPriority VP 0.561 (p=0.052)*

Prim arrives first
VP arrives first

0.502 (p=0.171)°

0.4649 (p=0.008)***

Approach prim

Stop: 2.056 (p=0.006)***

Dec.: 0

Hold: -2.218 (p<0.001)***

Acc.: -0.200 (p=0.856)°
(p<0.001)***

Approach VNP Stop: 2.173 (p=0.013)**
Dec.: 0
Hold: -2.472 (p<0.001)***
Acc.: 0.090 (p=0.960)°
(p<0.001)***

Turn prim 1.904 (p<0.001)*** |0.655 (p=0.185)°

Gender VP F:0

M: -0.287 (p=0.101)°
Age VP Y:-0.529 (p=0.528)°

M: 0
0:1.248 (p=0.081)*
(p=0.095)*




