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1 Introduction

IR ZZ R DHE Y A 7 1m0, 2014 4F, I —nr v\ ITBIT 5 EKAQmET
B DRI 24% D3 ¥ 7 Ta VERIZE D H O T - 72 (Buropean Commission
2016)
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2015)
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Fig.1 The six traffic situa- (a) (b) (c)
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Fig.2 Recognition-primed Recognition-Primed Decision model
decision model by Klein (2008)
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2 Method
e T U —rDOHWIX, BiHEY 22—/ (Fig.2) Oj
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e N=597 ADREIZEEHEDH B, BT N=281 A (ZM=88 A, BM=183 \) N7
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= 7HELLE 15 4R - 38.5%
= ISHELLE:104%
o [BIZFFE O 1 B OEHZFRRE: 50km~200km
o [MIEHFITTHIL T, BUODEIMAX A NVERILNTHRLS (=1) | AR—T 4
TH72< (=3) . M=1.96(SD=0.61) (Pion et al., 2012)
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2.2 Procedures
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o EERIIXITHMEELM OEM T v v 7 MERE S L7z (Benmimoun et al., 2004)
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Fig.3 Attitude towards driving according to Benmimoun et al.
(2004): mean and standard error
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2.3 Data-analysis

o IR E RPD ET/VEDORIL, EOBhET 5~ Difisfk
o IR L7-1T7H) — RPD-model ®1TE) (actions)
o HE (goal) — IEHRODJAE
o WiEY 2—/LD T (expectation) — fDE K HH O TIITHE
o KERZAT — BHTS5EK (relevant cues)

o #EFY 7 =7 R (version number 3.4.1) ZfEH L7
o 1 : 73V —FHEKROO AT 4 v 7 BIFEHEH LT



o &2 :
» Bravais-Pearson O FHBERE &2 L 7=
» HEOEEDEE L TWAGE, 77 AX =g Lz
(Hatzinger et al., 2011)
o RiL3 & Hit4 : EEEE Eo Rl CRT (RESZA 7] ITX
LD BRI mH LT
3 Results

o FERL7ATENY NEROIEE ] 2RI KIFTRELMGET A0, A7 3 —
BITHERDOL B e AT v 7 BEN RIS
o ETNMXINETINEFEIZEID (Table 1)
o DHEEEOIAE | fE : 0=cl#ElR, 1=2%FH LIEICER

Table 1 Model test: a

. Model daf AIC Deviance Residual df Residual Chi? )4
comparison between the null Deviance
model and the tested model 1
for all types of intersections Null model 3 2597.4 25954 2223 2295
1 8 1462 1133 2215 1462 1132.9 0.000%3*:

p<.000 *+*_p<0.001 **. p<0.005*. p<0.01

e Henking & (2006) (ZJX % ROC (Receiver Operating Characteristics) 1%, 1E LV 4y
BOBEFEMENIEFICHWZ 2R LTS (Fig. 5)
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o BRINSNIATENNEILDOIAEZ TRIT L5 HEmT 52 &N TES (Table 2)

Table2 Summary of the logistic regression for Hypothesis 1 for
model 1 for variables predicting the order of driving

95% CI for odds ratio

B (SE) Lower Oddsratio Upper
Constant 0.575*** (0.174) 0.237 1.777 0.920
Hand gesture 0.714*** (0.143) 0.435 2.043 0.997
Acceleration —2.625*%** (0.377) —3.409 0.0.072 —-1.922
Stop 1.971*#** (0.147) 1.697 7.177 2.263
Deceleration —0.476*** (0.159) —0.794 0.621 —0.168
Maintained Speed —3.794*** (0.342) —4.516 0.0225 —3.164
Horn —1.742** (0.842) —3.540 0.175 —0.166
Headlight flasher 0.924*** (0.200) 0.0542 2.519 1.329
Direction Indica- 0.152(0.174) —-0.184 1.164 0.480

tor

McFadden-Pseudo®=0.437; observations 2224; log Likelihood
—731.241; Akaike Inf. Crit. 1480.481, ***p <0.01, **p <0.05

o BIRINTATENEHIFSNDITENE OB ZKEET 5 72, Bravais—Pearson AR
¥ EE L, G 2 136ER 35 Z &3 T& 7= (Table 3)

Table 3 Chosen and expected behaviour

chosen/expected Maintained speed Acceleration Deceleration Stop Horn  Headlight flash Direction indicator Hand gesture
Horn 0.014 0.005 0.009 0.034 0.002 0.016 0.042 0.002
Headlight flash 0.013 0.268* 0.55* 0.198 0.062* 0.218* 0.098* 0.167*
Direction indicator  0.083* 0.057* 0.039 0.012 0.06*  0.051* 0.163* 0.036*
Deceleration 0.197* 0.052* 0.051%* 0.199 0.003  0.058* 0.053* 0.142%*
Acceleration 0.073* 0.081* 0.119* 0.227 0.006 0.015 0.045* 0.068*
Maintained Speed ~ 0.2* 0.223* 0.208* 0.496 0.013 0.016 0.001 0.223*
Stop 0.267* 0.094* 0.072* 0.291 0.028  0.004 0.031 0.145%*
Hand gesture 0.174%* 0.213* 0.026 0.186 0.032  0.041 0.098 0.452*

Bravais—Pearson Correlation (N=281)
p<0.000%**, p<0.001**, p<0.005*%, p<0.01

o [t 3172k (@) ~ (¢) TPV TIE, 77 V=7 TAENFHE SN
0 X-RAERDT 7 =710 Dunn £2%% (Table 4) (3 Fk(U) =0.87 T, Dunn
(1979 12 X, FEFICEVETH D
o TFHIL., ZEH{ifE (Table5) & EHENLE (Table 6) (ZHEISiL, TNZE
NWONE TE LFEEBN TSNP TH S
o EEALE Z RV TS - Fk(U)=0.74 (Table 5)



o EPLEDIRNAFE S, Fk(U)=0.76 (Table 6)
= ZEREIEAES : Fk(U)=0.76 (Table 7)
RGEET /L ORRFE (Table 8) & [RIZF B Y OEESDIAALIZES T 5N A

o
N9 ECaR (Table 9) ZGCek 7=
o RENHZAT (cues) MNEEANEF (aims) % FHIT D &V I IRGRFER T

Table4 Fuzzy analysis for the X-intersection with three clusters
sorted in descending order

% % (Table 10)

Table 6 Fuzzy analysis for the 7-intersection without turning left
with four clusters

Signal Cluster 1 Cluster 2 Cluster 3 Signal Cluster 1 Cluster 2 Cluster 3 Cluster 4
C—Horn 1 0 0 C—Horn 1 0 0 0
C—Headlight flash 0.98 0.02 0 C—Headlight flash 0.97 0.02 0 0
C—Direction indicator 1 0 0 C—Direction indicator 0.99 0.01 0 0
C—Acceleration 1 0 0 C—Acceleration 0.93 0.05 0.01 0.01
C—Maintain speed 1 0 0 C—Maintain speed 0.69 0.23 0.05 0.02
E—Maintain speed 0.93 0.06 0.01 E—Maintain speed 0.55 0.15 0.20 0.10
E—Acceleration 0.67 0.19 0.14 E—Acceleration 1 0 0 0
E—Horn 1 0 0 E—Horn 0.93 0.05 0.01 0.01
E—Headlight flash 0.99 0 0 E—Headlight flash 0.05 0.92 0.02 0.01
E—Direction indicator 1 0 0 E—Direction indicator  0.05 0.91 0.02 0.02
C—Deceleration 0.03 0.86 0.11 C—Deceleration 0.05 0.06 0.76 0.14
E—Deceleration 0.03 0.94 0.03 E—Deceleration 0.04 0.07 0.71 0.17
E—Stop 0.35 0.54 0.11 E—Stop 0.21 0.12 0.53 0.13
C—Stop 0.02 0.10 0.89 C—Stop 0.04 0.06 0.83 0.07
C—Hand gesture 0 0.02 0.97 C—Hand gesture 0.01 0.02 0.04 0.93
E—Hand gesture 0.02 0.08 0.90 E—Hand gesture 0.01 0.02 0.03 0.94

The highest value can be assigned to the corresponding cluster

The bold-marking represents a potential transition to a next cluster

Only the going ahead position was considered without the left turr
positions. The highest value can be assigned to the corresponding
cluster

C chosen behaviour, E expected behaviour

Table5 Fuzzy analysis for the T-intersection without going ahead

The bold-marking represents a potential transition to a next cluster
C chosen behaviour, E expected behaviour

with four clusters

Signal Cluster 1 Cluster2 Cluster 3 Cluster 4
C—Horn 1 0 0 0
E—Horn 1 0 0 0
C—Direction indicator ~ 0.97 0.02 0 0
C—Acceleration 0.99 0.01 0 0
C—DMaintain speed 0.93 0.05 0.01 0.01
E—Maintain speed 0.69 0.23 0.05 0.02
E—Headlight flash 0.93 0.05 0.01 0.01
E—Stop 0.55 0.15 0.20 0.10
C—Headlight flash 0.05 0.92 0.02 0.01
E—Acceleration 0.05 0.91 0.02 0.02
E—Direction indicator 0.04 0.06 0.83 0.07
C—Deceleration 0.05 0.06 0.76 0.14
C—Stop 0.04 0.07 0.71 0.17
E—Deceleration 0.21 0.12 0.53 0.13
C—Hand gesture 0.01 0.02 0.04 0.93
E—Hand gesture 0.01 0.02 0.03 0.94

Only the left turn position was considered without the going ahead
position. The highest value can be assigned to the corresponding

cluster

The bold-marking represents a potential transition to a next cluster

C chosen behaviour, E expected behaviour



Table 7 Fuzzy analysis for the

X Signal Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5

equal narrow passage with 5

clusters C—Horn 1 0 0 0 0
C—Headlight flash 0.99 0 0 0 0
C—Direction indicator 0.99 0 0 0 0
C- Acceleration 0.71 0.06 0.12 0.05 0.05
C—Maintain speed 0.78 0.02 0.14 0.02 0.03
E—Maintain speed 1 0 0 0 0
E—Acceleration 0.83 0.02 0.11 0.02 0.02
E—Horn 0.01 0.88 0.02 0.05 0.03
E—Headlight flash 0.04 0.86 0.03 0.03 0.04
E—Direction indicator 0.06 0.01 0.90 0.01 0.01
C—Deceleration 0.15 0.05 0.56 0.13 0.11
E—Deceleration 0.04 0.05 0.81 0.05 0.04
E—Stop 0.01 0.03 0.03 0.89 0.04
C—Stop 0.01 0.04 0.04 0.84 0.06
C—Hand gesture 0.02 0.03 0.04 0.05 0.87
E—Hand gesture 0.01 0.03 0.03 0.04 0.88

Sorted in descending order. The highest value can be assigned to the corresponding cluster
The bold-marking represents a potential transition to a next cluster

C chosen behaviour, E expected behaviour

Table 8 Comparison between the null model and the tested model for all intersections for the dependent variable (dv) order of driving

Model daf AIC Deviance Residual df Residual deviance Chi P
Null model 3 2597.4 2595.4 2223 25954
1 4 2291.6 2281.6 2219 2281.6 314 0.000%**

p<0.000%+*. p<0.001**. p<0.005*. p<0.01

Table 10 Predictors of the logistic regression model 1 for hypothesis

. .. 3 for predicting the order of driving
Table 9 Descriptive statistics

95% CI for odds ratio
Rank of driving/situation (@) (%) () (%) (© (%) (@) (%)

B (SE) Lower Odds ratio Upper
i Lo el mn mn | TME 0.101 (0.085) —0.065 1.106  0.268
Second or later 92.01 82.61 87.77 50.72

X-intersection (a) 2.353**% (0.238)  1.908 10.520 2.845

T-intersection (b) 1.458*** (0.125) 1.215 4.296 1.704

Equal narrow pas-  1.904*** (0.204) 1.517 6.711 2.319
sage (c)

Priority to the right —0.072 (0.147) -0.360 0.930 0.216
I (f)

McFadden=0.121; observations 2224; log likelihood —1140.818;
Akaike Inf. Crit. 2291.635, ***p <0.01, **p <0.05

Percentage for driving first or later for all tested situations

Fig.6 Mean-Bar plot with the Confidence of driving
standard deviation for confi-
dence of driving for the differ-
ent intersection types. Likert-
scale from 1 to 7 6

X-Intersection T-intersection Equal narrow passage  non-equal narrow passage



e ANOVA THERAEHR (dv) BEEOE T 228284 4 7 OZERIZE T 51k
LA IR T H 2 & TE S (Fig. 6)

4 Discussion

o EFEHDLOMEUIITNTHER SN
e fEL1 : TE) (actions) | & THHAY (aims) | OOV EZET /ML HD
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o Al a=br—Ta GEENKRPMTHLIGEICOR, K LTH I TH
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o FOWMAMNIRITYH, AR XN TEIE L A E R L TWD
o ZOXHRRMTIE, HENERY AT AN TEMELR S TREMEN S D
o 4 : RERZAT (cue) IZXFT 5iEEED HIF (mental stimulation) 23V
b L ERTAREMERD D
o WULOBHEIBHETIZHON T, IR T 2 EFEEIME T2




o HxDRERDELDEREMAEDED L, WER (offensive) 7215 7513
WL AOBERFIAFE O TS LI (defensive) 725712 ) 7 LTWHZ
ERHABLNCR D (WL ELRDTHD)

o WEH (offensive) RITENDOEMZR~IAEHT : 777 a OEH, N
O EEMERE . e Ras O e &

o BHHIRY (defensive) 1TENZ RIIE 5 : Bk, ik, Y= AF¥y—, ~v R
T A DR

e Implicit 2 =2 =" —3 3 ME5IL, explicit 2 I 2 =7 — 3 M55 L0 HLHR
ThorZenranl Bl 77279 D)

o EXLTEELZHEMT DD explicit V7 FNEFHATHZIENTED

o LRI, HENERICIDHEMATA X U ANRMFOEREZRT I ENTED

BICDHRFES D

5 Conclusion

o WE 22— NDEADNX—=V%TANTHIENTE
o AUHNVIal—arEERT DO DMRKIZR D TV
o 1TENEL HAEL OBEMZHMT HZ LN TED
o HIRLTATEN L MOERFHAEOHHFINDITHNLEEL, FROITHZENT
x5
o WHFHRIZRIICIS T B BEWIZREE T A X 2 ZAD T2 Okt EOHELT R  (FEt
LIz TV FZoRER S D H D)
o WP EMTOHNITHHITLE, HEVE IR EEMITEEL LD 75
%7
o Implicit/TENL, EITEIRT D E VS E m%{ﬁzé@ IR TETH D
o 2FEHUMIGEEST 2 M A2 s 2 5 121X, Implicit {78 & explicit { TEI D[]
TREL TS
o WABMWTIZ, BMAEFD 1 ABPIRHRES XD X OICH AR L RET
%
o RDOAT v, Wt BUTT T o EMIORELZFEEHT &L THD



