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Table 1

Twelve scenarios completed by all participants, showing TTCs and false alarm rates (i.e. number of pedestrians who did not step into the road but were
nevertheless highlighted by the PCDS).

Urgency Level TTC (when warning presented) Audio Only (4 scenarios) Combined (Audio + HUD) (4 scenarios) No Warning (4 scenarios)

L1 2.0-s 20% (1 in 5) 20% (1 in 5) 20% (1 in 5)
L2 3.0-s 40% (2 in 5) 40% (2 in 5) 40% (2 in 5)
L3 4.0-s 60% (3 in 5) 60% (3 in 5) 60% (3 in 5)

L4 5.0-s 80% (4 in 5) 80% (4 in 5) 80% (4 in 5)
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e 11ERFETEE (0= [notatall] »»10= [completely] )

(1)Overall, how much do you trust the system? ({5 %2 Trust)

(2)How confident are you that the system will be able to cope with all situations
in the future? (1 A Confidence)

(3)How annoying was the system? (X84> L & Annoyance)

(4)How likely would you be to use the system 1f it was available 1n your own
car? (22 £ L & Desirability)

(5)To what extent can the system*s behaviour be predicted from moment to
moment? (T8 R] BE4 Predictability)
(6)To what extent can you count on the system to do its job? (K1 4 Reliance)

(7)To what extent will the system‘s actions have a harmful or injurious
outcome? (1 X 7 Risk)
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Table 3
Drivers’ acceptance, reported by subjective ratings, showing means (standard error of the means, corrected for within-subject variability) in each experimental

condition.

Modality (HMI) Urgency Trust Confidence Annoyance Desirability Predictability Reliance Risk

Audio L1 5.7 (0.42) 5.6 (0.42) 45 (0.43) 5.1 (0.47) 6.0 (0.39) 6.4 (0.38) 5.4 (047)
Audio + HUD L1 6.6 (0.42) 6.3 (0.42) 47 (0.43) 5.8 (0.48) 6.1 (0.39) 6.5 (0.38) 5.1 (0.47)
Audio L2 6.6 (0.42) 6.4 (0.43) 49 (0.43) 5.8 (0.48) 6.7 (0.39) 7.2 (0.38) 5.3 (0.47)
Audio + HUD L2 7.1 (042) 6.9 (0.42) 45 (043) 6.0 (0.48) 6.8 (0.39) 7.5 (0.38) 46 (047)
Audio L3 7.0 (0.42) 6.6 (0.42) 45 (0.43) 5.8 (0.47) 6.6 (0.39) 7.3 (0.38) 4.6 (047)
Audio + HUD L3 6.9 (0.42) 6.9 (0.42) 45 (043) 5.9 (0.47) 7.2 (0.39) 7.4 (0.38) 4.6 (0.47)
Audio L4 6.4 (0.42) 6.3 (0.42) 45 (0.43) 5.8 (0.48) 6.6 (0.39) 6.8 (0.38) 47 (0.47)
Audio + HUD L4 6.7 (0.42) 6.5 (0.42) 5.0 (0.43) 5.8 (0.48) 6.7 (0.39) 7.2 (0.38) 4.7 (0.47)
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Table 4
Main and interaction effects of the urgency and modality of PCDS on driver subjective ratings (*p < 0.05, **p < 0.01, ***p < 0.001).
Effect Trust Confidence Annoyance Desirability Predictability Reliance Risk
Urgency F(3, 137.1) F(3, 69.0) F(3, 67.9) F(3, 137.1) F(3, 68.1) F(3, 68.8) F(3, 67.8)
=5111* =4.148"" =0.660 =2.843" =6.021*** =5.534** =3.623"*
Modality F(1, 22.7) F(1, 23.0) F(1, 22.9) F(1, 23.0) F(1, 22.9) F(1, 22.9) F(1, 21.9)
=2.586 =4.590* =0.082 =1.036 =0.471 =0.932 =1.069
Urgency * Modality F(3, 137.1) F(3, 69.0) F(3, 68.6) F(3, 137.1) F(3, 68.5) F(3, 68.8) F(3,69.2) =
=1.868 =0.535 =1.703 =1.308 =1.115 =0.389 0.961
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Fig. 2. Drivers’ subjective ratings by urgency and modality, where 0 = ‘not at all’ and 10 = ‘completely’, with 95% confidence intervals.



Table 5

experimental condition.
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Driving performance measures, reported by surrogate safety metrics - means (standard error of the means, corrected for within-subject variability) in each

Modality (HMI) Urgency TTC (s) @ Gaze on Pedestrian TTC (s) @ Foot off Accelerator

TTC (s) @ Foot on Brake

Headway (m) @ Car Stopped

None L1 1.59 (0.12) 1.42 (0.02) 1.05 (0.04) 18.44 (1.56)
Audio L1 1.43 (0.11) 1.46 (0.02) 1.11 (0.04) 20.49 (1.67)
Audio + HUD L1 1.39 (0.09) 1.47 (0.02) 1.12 (0.04) 21.03 (1.71)
None L2 2.31 (0.14) 2.26 (0.02) 1.56 (0.05) 37.41 (3.08)
Audio L2 2.44 (0.14) 2.37 (0.03) 1.73 (0.05) 4439 (3.61)
Audio + HUD L2 2.36 (0.13) 2.42 (0.03) 1.71 (0.05) 43.65 (3.55)
None L3 2.84 (0.17) 3.05 (0.03) 1.87 (0.06) 41.57 (3.47)
Audio L3 3.23 (0.19) 3.28 (0.03) 2.22 (0.07) 57.48 (4.68)
Audio + HUD L3 3.07 (0.16) 3.33 (0.04) 2.22 (0.07) 54.10 (4.40)
None L4 3.12 (0.18) 3.42 (0.04) 2.28 (0.07) 42.50 (3.50)
Audio L4 3.44 (0.19) 4.23 (0.05) 2.85 (0.09) 64.69 (5.41)
Audio + HUD L4 3.74 (0.20) 4.33 (0.05) 3.14 (0.10) 64.20 (5.29)
Table 6

Main and interaction effects of the urgency and modality of PCDS on surrogate safety metrics (*p < 0.1, *p <0.05, **p < 0.01, ***p < 0.001).

Effect TTC (s) @ Gaze on Ped. TTC (s) @ Foot off Acc. TTC (s) @ Foot on Brake Headway (m) @ Car Stopped
Urgency F(3, 44.6) = 89.94*** F(3, 67.4)=5037.10*** F(3, 67.6) = 427.09*** F(3,45.8)=117.97***
Modality F(2, 36.9)=0.50 F(2, 44.1)=103.84*** F(2, 45.8) = 41.73*** F(2, 44.1)=15.12***
Urgency*Modality F(6, 82.3)=1.73 F(6, 132.8) = 33.03*** F(6, 135.8)=5.79*** F(6, 106.4) = 2.00*
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Fig. 3. TTC @ Foot off Accelerator by urgency and modality, with 95% confidence intervals. (*p < 0.05, **p < 0.01, ***p < 0.001).

Table 7

Significant post-hoc tests for TTC @ Foot off Accelerator between warning types
(WO = None, W1 = Audio, W2 = Audio + HUD).

Contrast Urgency Statistics

wO - w2 L1 t(168.9) = —2.55, p = 0.031
wo - wi L2 t(163.6) = —3.63, p = 0.001
wo - w2 L2 t(163.6) = —5.34, p < 0.001
w0 - wl L3 t(166.2) = —5.50, p < 0.001
w0 - w2 L3 t(166.2) = —6.77, p < 0.001
wo - wi L4 t(165.1)= —15.92, p < 0.001
wO - w2 L4 t(166.9)= —17.78, p < 0.001
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Fig. 4. TTC @ Foot on Brake by urgency and modality, with 95% confidence intervals. (*p < 0.05,

Table 8

Urgency

Significant post-hoc tests for TTC @ Foot on Brake between warning
types (WO = None, W1 = Audio, W2 = Audio + HUD).

Contrast Urgency Statistics

w0 - wl L2 t(173.7) = -3.02, p = 0.008
w0 - w2 L2 t(173.7) = -2.70, p = 0.021
wo - wl L3 t(175.6) = —4.83, p < 0.001
woO - w2 L3 t(175.6) = —4.83, p <0.001
w0 - wl L4 t(173.9)= —6.19, p <0.001
w0 - w2 L4 t(176.8) = —8.93, p <0.001
wl - w2 L4 t(178.9)= —2.65, p = 0.024

HMI

[] wo: None

B w1: Audio

B w2: Audio + HUD

**p <0.01, ***p < 0.001).
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Table 9

Significant post-hoc tests for Headway @ Car Stopped (WO = None,

L2

L3
Urgency

W1 = Audio, W2 = Audio + HUD) (*p < 0.1).

Contrast

HMI |/ Urgency

Statistics

L1-L2
L1-L3
L1-L4
L1-L2
L1-L3
L1-14
L2-L3
12-14
L1-L2
L1-L3
L1-14
L2-L3
12-14
woO - wl
w0 - w2
wo - wl
w0 - w2

w0
w0
w0
wl
wil
wil
wil
wl
w2
w2
w2
w2
w2
L3

L3

L4

L4

t(181.8)= —7.79, p < 0.001
t(184.7) = —8.84, p < 0.001
t(181.2) = —-9.19, p < 0.001
t(170.4) = —8.92, p < 0.001
t(170.4) = —11.90, p < 0.001
t(175.3) = —12.95, p < 0.001
t(170.4) = —2.98, p=0.017
t(175.3) = —4.24, p < 0.001
t(170.4) = —8.43, p < 0.001
t(170.4) = —10.91, p < 0.001
t(173.1) = —12.74, p < 0.001
t(170.4) = —2.48, p = 0.067"
t(173.1) = —4.40, p < 0.001
t(142.1) = —3.76, p = 0.001
t(142.1) = —3.06, p = 0.007
t(140.6) = —4.84, p < 0.001
t(143.3) = —4.79, p < 0.001

L4

HMI

[] wo: None
[ w1: Audio
B w2: Audio + HUD

*p <0.001).
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