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Introduction

In the Research Unit for Traffic Engineering and
Infrastructure Planning at the Katholieke Un;ver51te1t
Leuven, Belgium, research was done to find

a) low budget solutions for traffic data collection and
analysis;

b) methods for preparing better programmes to enhance
traffic safety for the different categories of road
users.

To increase the efficiency of data collection and analysis
the research unit designed a system linking a video
recorder with a microcomputer (ref. 1, 2). This system
has recently been used for flow counts at the
intersections where traffic conflicts were observed.

1. Data collection and analysis of traffic conflicts

As a part of an assignment by the Ministry of Public Works
and the Ministry of Transport to make a traffic conflict
technigue operatiocnal in Belgium, the Research Unit
carried out a traffic conflict analysis at 8
intersections, all situated in the neighbourhood of the
city of Leuven (ref. 3, 4, 5 and 6).

The starting point of this study was the formal definition
of a traffic conflict, which was agreed upon at the first
workshop on traffic conflicts (Oslo, 1977): "A traffic
conflict is an observable situation in which 2 or more
road users approach each other in time and space to such
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an extent that a collision is imminent if their movements
remain unchanged"”.

However, observers were instructed not only to record such
conflict situations, but also any special, remarkable
traffic situation which could produce interesting
information about local road user behaviour.

5 conflict severity grades were considered: light
conflict, medium conflict, serious conflict, minor
collision and major collision.

Each conflict was recorded on a separate recording sheet.
When the observation sessions at an intersection were
finished, all conflict information was coded and used as
input data for a microcomputer. A processing program was
developed to produce a clearly-structured output for
traffic safety analysis.

Pieces of such a computer output for a certain

intersection is found in tables 1 to 6. Figure 1 shows the
plan of the intersection.
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Table 1 is the first page of the computer output: it
contains some general information about the intersection,
the observation periocds, the number of conflicts per
severity grade and a conflict distribution over the day.
Very interesting information about the most conflicting
non-pedestrian manceuvres at the intersection is to be
found in table 2. The upper part of this table is the
conflict flow table for all conflict grades: e.g. 19 times
a conflict was observed between a vehicle driving from leg
1 of the intersection to leg 4 and a vehicle coming from
leg 4 and driving to leg 2. A similar conflict flow table
in the lower part of table 2 is for all conflict grades
except the light ones. The representation of pedestrian
conflict flows is somewhat different.

For 3 categories of rcad users {(motorists, cyclists and
pedestrians), a conflict table can be drafted. Table 3
shows the motorists conflict table during the 23 hours
observation period. It appears that 17 times a motorist
approaching the intersection via leg 4 and leaving via leg
2, was involved in a conflict.

In order to obtain the information of table 4, vehicle
flow counts of the different intersection manoeuvres were
carried out during selected periods of the observation
periods {4 thirty minutes periods). The number of
vehicles for the selected periods were extrapolated to the
23 hours observation periods. For the flow counts, video
recordings of the intersection were used together with a
microcomputer.

The combination of tables 3 and 4 results in a risk table,
as shown in table 5. FEach element of the matrix is
calculated as the ratioc of the number of conflicts to the
number of vehicles (the symbol '/' indicates an
indefiniteness: no vehicle flow, no conflict observed). A
risk factor for the whole intersection can also be
evaluated.,

To verify the precision of the limited flow counts at the
intersection, a second risk table {table &) was
calculated, based on flow counts by the Ministry of Public
Works a few months earlier. The comparison of the 2 risk
tables illustrates that the results in table 5 are quite
accurate, providing that the selection of the flow count
periods is done in a sensible way.

This is only a selection of the computer output, based on
the traffic conflicts and flow counts. The interpretation
of these results is reserved to experts in the field of
traffic safety.




TRAFFIC CONFLICTS OBSERVATIONS: RESULTS

k%% GENERAL INTERSECTION INFORMATION:

E

* A

LOCATION: KESSEL-LO
INTERSECTION LEGS:

1. DIESTSESTWG-DIEST

2. LEUVENSESTRAAT

3. LJZERENWEGSTRAAT

4. DIESTSESTWG-LEUVEN
ASPHALT ROAD SURFACE
CONTROLLED BY TRAFFIC SIGNALS

k%% NUMBER OF

OBSERVATION HOURS: 23
OBSERVATION PERIODS

8 . 9 ., i0. 11 . 12 . 13 . 14 . 15 . 16 .

17 . 18

011085 R N R I e 21 o R a
031085 B I L A R ARG E oY
071085 Htt bt bbb B e e

#%% NUMBER OF

CONFLICTS: 48

LIGHT CONFLICT 33 (68.7 %)
MEDIUM CONFLICT HE V2 (25%)
SERLIOUS CONFLICT t 3 (6.2 %)
MINCR COLLISION HE Y 0 %)
MAJOR COLLISION : 0 (0 %)

* NUMBER OF CONFLICTS PER OBSERVATION HOUR:
* NUMBER OF NON-LIGHT CONFLICTS PER OBSERVATION HOUR:

2.1
«65

*%% CONFLICT DISTRIBUTION OVER THE DAY
OBSERVATION PERIOD

7 .8 .9 . 10, I, 12, 13, 1. 15. 16 . 17 . 18 .

011085 - -0¢ 112 2 01 2 - -9 3 31133 ¢ - - =~

031085 - - - =-10609 01 0 2 - -0 1300511 3 -

071085 - - 1000 0 0 - - - =010190101113 2 = = =
Table 1




*%% NON-PEDESTRIAN CONFLICTS PER CONFLICTING TRAFFIC FLOWS

LEG 1: DIESTSESTWG-DIEST
LEG 2: LEUVENSESTRAAT

LEG 3: IJZERENWEGSTRAAT
LEG 4: DIESTSESTWG-LEUVEN

* NUMBER OF NON-PEDESTRIAN CONFLICTS: 35
CONFLICT FLOW TABLE
{ 13 = NON-PEDESTRIAN ROAD USER FROM LEG 1 TO LEG 3 )
12 13 14 21 23 24 31 32 34 41 42 43

12 - - & -
13 - - -
14 2 -
21 -
23

24

31 - - - - - -
32 - - - - -
34 - - - -
41 - - -
42 - -
43 -
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* NUMBER OF NON-LIGHT NON-PEDESTRIAN CONFLICTS: 12
CONFLICT FLOW TABLEV

12 13 14 21 23 24 31 32 34 41 A2 43

13 - - - - - - - - -

14 2 - 1 2 - - - -

23 - - - - - -
24 - - - - -
31 - - - -
32 - - - - -
34 . - - - -
41 - - -
42 - -
43 -

[ S R R
]

Table 2




** MOTORISTS CONFLICT TABLE (23 hours):

to
1 2 3 4 total
from

1 - 8 - 24 32

2 4 - 3 4 11

3 - - P — -—

4 - 17 - - 17
total 4 25 3 27 60
Table 3.

** MOTORISTS FLOW TABLE (23 hours): - extrapolated -
to
1 2 3 4 total
from

1 - 2208 61 7375 9644

2 613 - 3189 | 4278 8080

3 - - - - -

4 11377 6348 3266 - 20991
total 11990 8556 6516 |11653 38715

Table 4.




** MOTORISTS RISK TABLE (based on the extrapolated flow

table)
-3
(all table values must be multiplied by 10 )
to
1 2 3 4
from
1 / 3.6 0 3.3
2 6.5 0.94 0.94
3 / / v4 /
4 0 2.7 0 /
* risk factor intersection: 1.55
Table 5.
** MOTORISTS RISK TABLE (based on flow counts by the
Ministry of Public Works)
: =3
{all table values must be multiplied by 10 )
to
1 2 3 4
from
1 / 3.8 0 2.3
2 10.3 / 1.19 0.88
3 / / / /
4 0 3.9 0 /
* risk factor intersection: 1.66

Table 6.




8'

2. The use of risk rates for an appropriate interpretation
of safety programmes

The rehabilitation of road infrastructure for safety
reasons needs a large amount of money. To use financial
resources more judiciously traffic managers should have
information on the risks that road users can run while
performing different manoceuvres.

Therefore risk rates of different manoeuvres at different
intersections should be calculated.

The probability that a person using intersection k is
performing manoeuvre i ~> j can be written:

M

k,. .
(i->1) n n
=1 521 Mk
rELOIE (i->13)
with
MP ¢ manoeuvre probability
M number of persons performing manceuvre

k(i—>j) i => j at intersection k
n : number of intersection legs at intersection k
The probability that a person performing manoeuvre i -> j

at intersection k is involved in a conflict can be
written:

.. .
cp = _(d=>])
Kii-sgy Mk, .,
(i=>3)
with
CP : conflict probability
C number of conflicts while performing

k(i->j) manoeuvre i =-> j at intersection k

Mk : number of persons performing manoeuvre
(i->3) 1 => j at intersection k

The risk that a person using intersection k is involved in
a conflict while performing manoceuvre i -> j can be
calculated as follows (combined probability):

R = MP . CP

K(i->3) K(i=3) k

(i->73)




M C
N . o) K(i=>9)
K(i=>9) 1o M,
EODom (i->7)
==k ks
C
. } K(i->3)
K o ooy -
(i=>73) n n
L. LI, M
i=l j=1 k(i->j)

When m intersections are concerned in a safety study the
maximum risks that a person can run at these intersections
determine the required safety programme. For that purpose
it 1s necessary to know the maximum values of:

R
K(i=39)

where k: 1 -> m

To evaluate safety of the different manceuvres at m
intersections a range of risk rates is helpfull, e.g.

R > R > R > R,

1(3_>4) 3 2

2 (2->1) (1->3)

(4->2)

From this range can be concluded: the risk that a person
is involved in a conflict is higher at intersection 2
performing the manoeuvre 4 -> 2 than at intersection 1
performing the manceuvre 3 -> 4 etc.
It is necessary to have risk rates separately for

- motorists

- cyclists

- pedestrians
to develop justified safety programmes for the different
categories of road users.
It is also useful for policy making to have risk rates for
the traffic during:

- morning peak hour

- evening peak hour

- off-peak hours.

For a given city or region where the rehabilitation of
different intersections is necessary the following
information about the risk rates (table 7) should be
available to traffic managers.
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Morning Evening Off-peak

peak hour peak hour hours
Pedestrian RRMP RREP RROP
Cyclist RRMC RREC RROC
Motorist RRMM RREM RROM

Table 7.

In this table RRyp €9 is the Risk Range during the

Morning peak hour for Pedestrians.

Conclusions

Risk analysis needs a large amount of information. For
the collection of traffic conflict data the use of human
observers in situ is essential. Information about the
flow of the different manoeuvres however can be obtained
with less manpower using videorecordings. The linking of
a video recorder with a microcomputer allows to gather
this information on a semi-automatic basis.

The computer processing of conflict data and flow
“information must have an output which leads to an
appropriate interpretation of safety programmes by experts
in the field of traffic conflict techniques.
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