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THE INTERNATIONAL CALIBRATION OF CONFLICTS: A SUIIMARY OF THE RESULTS 

S. Oppe 

Institute for road safety resarch SWOV, P.O. Box 170, 2260 AD 
Leidschendam, The Netherlands. 

1. INTRODUCTION 

In the summer of 1983 an international study organised by ICTCT took 
place in Malmö in Sweden. Conflict-teams from eight countries joined the 
study together with experts from four other countries. This was the first 
time to our knowledge that an international study on such a scale has 
been carried out. 
The main purpose of the study was to compare results of different 
conflict-teams and find a common basis for detailed discussion on the use 
of conflict techniques. 
In september 1985 a second international study of ICTCT took place in 
Trautenfels in Austria. This study was made on a smaller scale and 
resulted in additional information on the use of conflict techniques in 
rural areas. A full description of the first study can be found in "The 
Malmái-study, a calibration of traffic conflict techniques, SWOV, 
Leidschendam, 1984. A report on the Trautenfels-study is in preparation. 
This paper gives a short description of the main results. It is primarily 
based on the Malmö report, but results of the Trautenfels study as far as 
available will be incorporated. Section 2 starts with a brief general 
description, primarily concerned with a discussion on the selection of 
conflicts. Section 3 discusses the severity scoring which was the main 
issue of the Calibration Study. Finally section 4 describes the relation 
between severity scores and objective characteristics of the conflict 
situation. 

2. GENERAL DESCRIPTION OF RESULTS 

The total number of conflicts that have been scored in Malmö by at least 
one team is 973. 116 conflicts were scored by at least four teams out of 
eight. The Trautenfels study resulted in 166 conflicts. 46 conflicts were 
scored by at least three teams out of six. From this it follaws that 
there must be substantive differences in scoring between teams. The two 
possible sources for the differences are detection and selection. These 
sources may be related. Here we describe systematic differences with 
regard to teams, conflict types or days of observation. 
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inters. 1 	inters. 2 	inters. 3 	Total 

day 1 	79 	223 	121 	423 
day 2 	96 	173 	101 	370 
day 3 	24 	88 	68 	180 

Total 199 	484 	290 	973 

Table 1. Number of conflicts according to day of observation and 
intersection in the Malmd study. 

From table 1 it follows that the number of conflicts decreases with time 
of observation. This surely is a result of selection. If an observer is 
"adapted" to the location he has to evaluate, the number of scored 
conflicts decreases. 
From table 2 it follows that there also are large differences between 
teams. 

CONFLICT TYPE 
	

COUNTRY 
AUS CAN GER FRA ENG SWE FIN USA TOT. 

(1) car - car 	78 	167 	115 	68 	224 	41 	102 	101 	484 
(2) car - pedestrian 32 	17 	43 	23 	34 	16 	35 	36 	136 
(3) car - bicycle 	32 	79 	48 	32 	66 	18 	52 	32 	203 
(4) car,lorry - lorry 19 	25 	21 	15 	41 	9 	20 	18 	77 
(5) ped. - bicycle 	3 	4 	1 	4 	4 	4 	8 	5 	16 
(6) ped. - lorry 	3 	1 	3 	5 	3 	2 	4 	2 	8 
(7) bicycle - bicycle 6 	5 	3 	5 	5 	2 	4 	5 	21 
(8) bicyle - lorry 	6 	1 	4 	1 	2 	1 	1 	2 	10 
(9) other 	3 	5 	5 	3 	8 	0 	3 	4 	18 

TOTAL 	182 304 243 156 387 93 229 205 973 

Table 2. Different types of conflicts for the eight teams in the Malmd 
Study. 

England and Canada scored the most conflicts, Sweden and France the 
least. For the main types of conflicts, those involving one or more cars, 
a large interaction is found between teams and conflict type (X2 a  50.22, 
df-21). Canada scored proportionally more conflicts of types 1 and 3 and 
less of type 2. England also scored more type 1 conflicts than the other 
countries. Austria, Germany and the USA scored higher proportions of type 
2, but not significantly so. 

From table 3 it follows that there are also considerable differences 
between countries, with regard to the type of manoeuvre made by the road 
users. 
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MAN.TYPE 	COUNTRY 
AUS CAN GER FRA ENG SWE FIN USA TOT 

(1) Rear-end conflicts 	17 	7 	21 	19 	29 	11 	32 	17 	93 
(2) Weave or merge 	10 	8 	13 	10 	9 	6 	8 	5 	38 
(3) Right angle 	62 	160 	106 	49- 	198 	31 	81 	89 	389 
(4) Head on 	0 	0 	0 	0 	0 	0 	1 	0 	1 
(5) Left turn 	29 	81 	31 	19 	41 	16 	32 	27 	154 
(6) Right angle with turn 19 	13 	17 	15 	46 	2 	13 	15 	84 
(7) U-turn 	5 	5 	9 	4 	12 	3 	8 	4 	24 
(8) Double turn 	2 	7 	1 	6 	5 	3 	6 	2 	24 
(9) Pedestrian 	36 	22 	45 	33 	44 	21 	47 	44 	161 
(10) Other 	2 	1 	0 	1 	3 	0 	1 	2 	5 

TOTAL 	182 304 243 156 387 	93 229 205 	973 

Table 3. Conflicts from the Malmö Study for each country, divided 
according to type of manoeuvre. 

Canada had less type 1 (rear-end) and type 2 (weave or merge) conflicts, 
but more of types 3 (right angle) and 5 (left turn). Also type 6 (right 
angle with turn) and especially type 9 (pedestrians) were low. For 
England, manoeuvres 3 and 6 were recorded more frequently, and 5 and 9 
less frequently. There were also many other differences between the 
teams, primarily concerning the right angle, the left turn, the right 
angle with turn, and the pedestrian conflicts. 

In conclusion we can say that selection of conflict situations depends to 
a large extent on observation time, type of conflict and manoeuvre type 
and on the number of conflicts in general. 

3. SEVERITY SCORING 

The major aim of the study was a detailed comparison of the severity 
scoring of each team. For this purpose the scores of all conflicts are 
analysed as well as the subset of conflicts that are scored by more than 
three teams. The data are analysed with PRINCALS, a computer-programme 
for homogeneity analysis of classified data. The programme results in a 
principal components analysis together with an optimal scaling of the 
conflicts and the scoring categories of the teams. For a description of 
this technique refer, to Gifi (1980). 

In the analysis of all Malmö conflicts as well as in the analysis of 
selected conflicts, only one common dimension is found. The same is true 
for the Trautenfels data. Table 4 shows that all component loadings are 
between .50 and .84. 
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TEAMS COMPONENT LOADINGS 
Malmb 	Malmö 	Trautenfels 
all conflicts selected conflicts all conflicts 

AUSTRIA 	.59 	.59 	.74 
CANADA 	.55 	.56 
GERMANY 	.70 	.58 
FRANCE 	.66 	.62 	.64 
ENGLAND 	.74 	.72 	- 
SWEDEN . 	.58 	.50 	.69 
FINLAND 	.77 	.72 	.84 
USA 	.52 	.64 	.53 
NETHERLANDS 	- 	- 	.66 

Table 4. Component loadings of PRINCALS-analysis for Malmbi/Trautenfels 
data. 

This study strongly suggests the use of a one common severity dimension. 
This means that, although the differences in detection and selection as 
mentioned before are substantial, teams agree on the severity of a 
conflict once it is scored. This is confirmed by the values of table 5a, 
b and c representing the category-scores in three different analyses. 
From these scores it follows that apart from some minor exceptions the 
category-scores increase with the category-number. This means for all 
teams that on the average conflicts that belong to a higher category are 
indeed more serious than conflicts of lover categories or conflicts that 
are not scored. 

TEAMS 
	

CATEGORIES 
1 2 3 4 N-SC N-OBS 

AUSTRIA 	0.18 4.77 	-0.13 -0.05 
CANADA 	-0.22 0.13 2.78 	-0.11 -0.34 
GERMANY 	0.17 3.56 13.08 	-0.18 -0.14 
FRANCE 	0.36 4.01 9.68 -0.53 -0.16 
ENGLAND 	-0.09 1.98 10.55 	-0.16 
SWEDEN 	0.82 2.71 3.59 	-0.16 
FINLAND 	-0.01 1.91 6.34 	-0.21 
USA 	0.07 2.30 3.58 --- -0.15 

Table 5a. Category scores for the set of all conflicts from a 
one-dimensional PRINCALS analysis of the Malmö; data. 
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TEAMS 
	

CATEGORIES 
1 2 3 N-SC N-OBS 

AUSTRIA 	-0.57 1.24 	0.16 0.52 
CANADA 	-0.28 -0.30 1.19 -0.23 
GERMANY 	-0.47 1.03 	0.33 0.57 
FRANCE 	0.01 1.21 2.40 -0.43 
ENGLAND 	-0.49 0.21 3.57 0.53 
SWEDEN 	-0.11 0.78 1.51 -0.29 
FINLAND 	-0.54 0.37 2.08 -0.42 
USA 	-0.72 	0.68 	0.47 

Table 5b. Category scores for the set of selected conflicts from a 
one-dimensional PRINCALS analysis of the Malmö data. 

TEAMS 
	

CATEGORIES 
1 	2 	3 	4 	5 	N-SC/N-OBS 

AUSTRIA 	-.31 	3.93 	 -.22 
FRANCE 	.86 	5.86 	 -.30 
NETHERLANDS 	-.28 	.41 	3.12 	-.49 
SWEDEN 	-.67 	.53 	-.13 	1.74 	5.71 	-.42 
FINLAND 	.20 	3.74 	 -.30 
USA 	.03 	1.05 	6.96 	-.27 

Table 5c. Category scores of the set of all conflicts from a one--
dimensional PRINCALS analysis of the Trautenfels data. 

A comparison is made between the severity scores of the conflicts in the 
selected set from the analysis of all conflicts and from the analysis of 
the set itself. This comparison shows that the vast majority of the 
selected conflictá have a severity score in the analysis of all 
conflicts that is above the average value as was expected. 
Therefore, the selected conflicts appear to be also the more serious 
conflicts. Furthermore, it is found that within the set of selected 
conflicts, 
the severity-scores from both analyses correlate highly (r-.89). This 
suggests that the severity-scaling is stable over the complete severity 
range and that the criteria for severity do not shift with the location 
on the scale. 

Finally it can be mentioned that a severity-scale results from the 
PRINCALS Analysis. In figure 1 all conflicts are located on this scale 
as welf as all categories of the teams. From this ordering comparisons 
are possible between categories from different teams, as was one of the 
aims of the calibration study. Furthermore, comparisons between 
conflicts with regard to subjective severity scores are possible. A 
video-tape has been constructed for the analysis of the severity-scores 
of these conflicts. Objective characteristics of the selected conflicts 
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are also available to support this kind of analysis. The next section 
gives some results from such an analysis. 

4. THE RELATION BETWEEN SEVERITY AND OBJECTIVE CHARACTERISTICS 

In order to make a comparison between the subjective scores and objective 
characteristics of the conflict situation, the following objective 
characteristics are established: 
- type of conflict 
- manoeuvre type 
- minimum time-to-collision (ttc) 
- post-enchroachment-time (pet) 
- minimal distance between road users (mdis) 
- distance between roadusers at minimal ttc (dttc) 
- speed of roaduser 1 and 2 (v1  and V2 ) 
- deceleration of roaduser 1 and 2 (A1  and A2 ) 

The institute for Perception (IZF-TNO), Soesterberg developed a 
semi-automatic procedure to score the measures from video-tape. It is 
based on the analysis of the successive pictures of the video-tape. On 
fixed time intervals precise measurements are made of the exact location 
of the roadusers of the video-picture. This is done, using cross hairs to 
fix the x- and y-coordinates on the video-picture. By projection of the 
video-locations onto the real intersection, distances, speeds, 
decelerations, ttc's and pets are calculated. A computer was programmed 
to do this automaticly. The cross hairs were manually controlled. 
Becauyse of financial reasons, only the set of selected Mahdi conflicts 
have been analysed. 

122 of the original 169 Trautenfels conflicts could be analysed by means 
of the IZF-TNO procedure. The main reason for the reduction in number is 
the lay-out of the intersection. Not all parts of the intersection are 
covered completely by the video-picture. Furthermore it was not possible 
to analyse conflicts at some locations of the intersection in the 
picture. 
The first step in the analysis was a comparison between the severity—
scores that resulted from the PRINCALS-analysis and the ttc-values. 14 
conflicts out of the original 116 Malm&-conflicts were excluded because 
there was no a collision course and therefore no ttc. (The number of non—
pet-situations was 43 out of 116). 
From the 122 Trautenfels-conflicts, 27 conflicts had no ttc-value, while 
72 conflicts had no pet-value. 

Figure 2 gives the plot of the severity scores on the abscis versus the 
minimum ttc-scores on the ordinate for the data of the Malm5-study. 
This plot shows that all conflicts are located in the lower left part of 
the coordinate system. 
The fact that there are no severe conflicts with a high ttc-value but 
there are non-severe conflicts with a low ttc-value suggests that ttc is a 
necessary but not a sufficient condition for the severity as scored by'the 
observers. Other factors are also important, but do not seem to compensate 
the ttc-effect. An analysis of the Trautenfels Study confirmed this 
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result. Also here we found no conflicts above the diagonal but only in the 
lower left area of the plot. 

The second step consisted of a number of CANALS-analyses..CANALS is a 
computerprogramme for canonical correlation analysis of categorised data. 
Like PRINCALS, CANALS also combines a linear analysis with a scaling of 
the variables that are used. It results in a scaling of all variables 
such that the canonical correlation between two sets of variables is 
maximum. For details refer again to Gifi (1980). 

In a step-wise multiple regression-type of analysis with CANALS, the 
relation between the PRINCALS severity scores and the objective 
characteristics was investigated with and without TTC and PET. Table 6 
shows that PET had almost no contribution to the relation and that TTC is 
the most important variable. Furthermore, that the weights for the other 
variables.do not change mach if TTC is added, but the overall fit 
improves. This supports the earlier finding that the contribution of TTC, 
to the solution is unique. 

VARIABLES 
MALMÖ MALDI 	TRAUTENTELS 
WITHOUT 	TTC,PET 	TTC, PET 
TTC, PET 	INCLUDED 	INCLUDED 

CONFLICT TYPE 	.50 	.42 	.05 
MANOEUVRE TYPE 	.23 	.21 	.27 
SPEED 1 	-.19 	-.18 	.06 
SPEED 2 	.02 	.01 	-.06 
DECELERATION 1 	-.13 	-.12 	.15 
DECELERATION 2 	-.23 	-.20 	-.21 
MIN. DISTANCE 	-.52 	-.48 	-.16 
TTC DISTANCE 	-.27 	-.27 	.27 
TTC 	 -.51 	-.25 
PET 	 -.04 	-.78 

CAN. COR. 	.76 	.83 	.99 

Table 6.  Correlation of variables with canonical axis of second set of 
CANALS analysis of objective measures vs. PRINCALS scores, 
without TTC and PET (col.1), and TTC and PET included (co1.2). 

Table 7 shows the canonical correlation coëfficients for all combinations 
of the three most important predictors of the severity. It shows that TTC 
is as good a predictor as conflict type and minimum distance together; 
that conflict-type adds most to this solution and minimum distance hardly 
improves the solution of TTC and conflict type. These results suggest 
that the restriction of a TTC-analysis to a particular conflict-type may 
result in a better solution than applied to the total set of conflicts. 
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ANALYSIS 	CT 	MDIS 	TTC 	CAN.COR 

1 	* 	 .41 
2 	 * 	.55 
3 	 * 	.60 
4 	* 	* 	.60 
5 	* 	* 	.67 
6 	 * 	* 	.63 
7 	* 	* 	* 	.68 

Table 7. Multiple correlation coefficients from CANALS all combinations 
of conflict type, minimal distance and TTC as predictor 
variables for conflict severity. 

Preliminary results from the CANALS-analysis of the 122 Trautenfels 
conflicts show that if the situations without PET or TTC-scores are 
counted as missing values for these variables PET is most important, 
Speed and Deceleration are more important, TTC less and conflict type 
not important any more. The last result is mainly due to the lack of 
pedestrian and bicycle conflicts. The increased effect of speed and 
acceleration may be due to the fact that the intersection is not urban 
but rural. If we correlate the PET-values with the severity scores from 
the analysis of the 122 Trautenfels conflicts only for those 50 
conflicts that have a PET-value, ignoring the others, then we find the 
highest correlation in the complete set (r = -.78). This suggests that 
if the PET-value can be scored, then it is a very important factor for 
this kind of situation. 
For TTC the value drops in this case further to r = -.25. The data are 
given in table 6. Further analysis is necessary to interprete these 
preliminary. results. 

A number of CANALS-analyses are carried out in order to investigate 
differences between teams with regard to objective aspects of the 
conflict situations. Figure 3 shows the results from one of these 
analyses. In this analysis the classifications of the teams are compared 
to TTC and PET. As in ordinary canonical correlation analysis, arrows 
correspond to the projection of a vector in a multidimensional space 
(that represents the set of scores of a team) onto the plane that is 
spanned by the vectors that represent TTC and PET. Long arrows 
correspond to high correlations, small angles between arrows correspond 
to high correlations between projections. 

We conclude here that the relation between the scores of Canada and the 
PET values is lower than was expected. High PET values tend to be 
associated with low severity scores and not-scored conflicts, but the 
scaling is irregular. France 1 seems to correlate highly with PET and 
with TTC as well. 
Austria and England correlate primarily with PET and not with TTC. 
Austria, however, has a positive correlation with PET, while for England 
we find a negative correlation between the severity scaling and the PET 
value. The Finnish and VSA teams correlate highest with TTC, but the 
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Swedish scores correlate less with TTC then was expected. 
In general we can say that for each team the relation to the common 
severity score of the PRINCALS analysis is much stronger than the 
relation to a combination of the minimal TTC and PET values. If there is 
a relation, then the scaling is not clear in many cases. Further more, 
for no team was the correlation with the best combination higher than 
.41, and no component loading on the PRINCALS dimension was lower than 
.50. 
In a final analysis of the Malmi:5-data with a new developed 
computerprogramme OVERALS the teamscores are directly related to the 
objective characteristics. This analysis is not reported in the Malmb 
report. Refer to Verdegaal 1986 for an extensive description of the 
technique and results. OVERALS is a generalisation of canonical 
correlation analysis. It rescales categorical variables in two or more 
sets such, that group representations are as homegeneas as possible. In 
this case.there are eight groups, consisting of just one variable (the 
teamscores for each team) and one group consisting of all objective 
variables. The difference with canonical analysis is, that not the best 
representative team but the best average of the teams will be related to 
the objective data. 
Table 8 shows the component loadings of the variables. 

VARIABLES 	COMPONENT LOAD. 

AUSTRIA 	.60 
CANADA 	.62 
GERMANY 	.57 
FRANCE 	.64 
ENGLAND 	.72 
SNEDEN 	.53 
FINLAND 	.74 
USA 	.67 

CONFLICT TYPE 	.40 
MANOEUVRE TYPE 	.33 
SPEED 1 	-.21 
SPEED 2 	.03 
DECELERATION 1 	-.14 
DECELERATICN 2 	-.30 
MIN. DISTANCE 	-.60 
TTC DISTANCE 	-.75 
TTC 	-.54 
PET 	-.41 

Table 8.  Component loadings of OVERALS-analysis for selected set of Malmb 
conflicts. 

It follows that the PRINCALS-loadings from table 4 are similar to the -
OVERALS loadings for the teams. Also the CANALS-loadings for the 
objective characteristics are very similar to the OVERALS-loadings. The 
only significant difference is the high PET-value. 
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This result suggests that the dimension that is common to the team-scores 
as such is also the dimension that describes the relation of the 
team-scores and the objective data best. Whether this dimension also 
gives the best indication for danger needs to be investigated further by 
means of validation studies. The results of the Malma-study are at least 
promising. 
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