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Fig. |, Theory of operator reliance on antomation (arrows mdicate the
hypothesized direction of influence) (frem Riley, 1996, p. 21)

1.1. Trust
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(e.g., Catelfranchi & Falcone, 2000)
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1.2. Perceived workload
® Irony of automation
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< EEIZERWT L —% > (Hoedemaeker & Brookhuis, 1998)
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1.3. Perceived risk
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2. Method
e HIY
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2.1. Apparatus
2.1.1. The driving task simulator
® [FIAbEr/ a2l —X(SHERPA M (Fig. 2)
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Fig. 2. SHERFPA driving simulator.

2.1.2. The adaptive cruise control device
® ACCE=#—%, N FLoffic#E (Fig. 3)
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Fig. 3. The system interface position in the vehicle and the information
ndicated on it.

2.1.3. The simulation software
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Dependent and independent variables

2.3.1. The dependent variables

ACC 1=
>  ACC Off HIR oIS (—ikE, mEhEE, HEem)
ACC /AR o) 0 72 2 53k
ACC DA B — K, HfHIFR] A2 28 58 L 7= [al%
7=k
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<> 10 BepEREE
> [EH-BEFE
> AERRREM, ACC~DfEH, BIE, ACC & OfEHEMR

[. When driving with the ACC, 1 felt confident.
This was due to;

2. Trust in the ACC,

3. Self-confidence,

4, Trust in the relationship with ACC,

> AEEAR O
> 971, FE, vigilance DK T
. " Using the device has required a lot of effort”
. “Using the device has reguired a lot of attention™
. “ Using the device has decreased vigilance”
> U R 7Rk
> ACCDOVRZ, BERDOVART, RIAN—=PEIY R

. “The device i risky”
. “Using the device increases the rvisk of collision with the preceding vehicle”
o Using the device forces me to take a lot of risk™

2.3.2. The independent variable
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» High/Low-use driver
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3. Results
3.1. Categorization of the intervening variables
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Fig. 4. Clusters produced by the agglomerative hierarchical clustering of
the mtervening varables, wsing Euclidian distance as the coetficient ol
dissimilarity and the Ward method as the agerepation criterion. Ellipses
define the clusters resuliing from the automatic division

3.2. Categorization of the drivers
® BEAMED ACC fEFH=IL 72% (40.48%~94.44%)
> 40.48% L 94.44% D HROME (67.46%) % FUE(Z, high/low-use group (2% E|
< high-use (26 41), low-use (16 4)

3.3. Driving performance with ACC



3.3.1. ACC use on the motorway and on the major roads
® Tablel (ACC f#i i)
> —oE & EEHEK O 5T, high-use group O 5N A EIZ ACC 2% H

3.3.2. Cooperation with the ACC
® Tablel
> ACC DUl # 2 [nl¥%, high/low-use group CTH E/RZEIX N7
> ACC OAB—F, HRERFMZZE L7=BE0E, high-use group O 53 E EIZE
< high-use ® K7 A /3—%, ACC L DA THEHE, Wiz ik

Table 1
Means for the driving behavior with ACC, values of Mann-Whitney test, and probabilities of a Type I error (ff-value)
Drriving behavior with ACC M5.D.) Munn-Whitmey U-test (p- fvalue
value)

High-use group, n = 26 Low-use group, 1= 16
ACC overall use (%) 2141 (6.74) SHT0 (991 416 (== 0001) Rk
Llse on motorway (%) 91.E3 (3.54) 251 (101.95) J1E {0044y A6
Use on major roads (%) AL IO (T.92) 46,31 (20.73) 407 { < 0001) 05
Number of ACC deactivations FRA2 (1865 207402571 266 {13 B4
Weighted number of ACC 4H.81 (25.29) 45,45 (39.29) 233 .7 = )
deactivations
Number of modifications in 19.04 (12.23) 4.75 (3.64) ATLHD (=000 ) A0
reference speed and ume headway
Weighted number of modifications 2301 (14.04) B39 (7.16) 34T (0003 A5

in reference speed and time headway

3.4. Driver assessments of trust, perceived workload, and perceived risk
3.4.1. Assessements of trust
® Table2 (5 /)

> high/low-use group (ZA & /22T /2o T2

Tahle 2
Means for the driver trust measures, values of Mann-Whiiney tesi, and probabilities of a Type 11 error ( flvalue)

[Driver trust MOS0 Mann—Whitney [-test fl-value
{p-valug)
High-use group, » = 26 Low-use group, n = 16
Cheerall irust .96 (1,400 6,33 (1.90) 254 (.23) B4
Trust in ACC 6,98 (2.200 T16 (131 223,50 (.69) =50
Trust in cooperation 7370142 6. 74 (1.74) 249 (.20 81
Self-confidence G.4Y (2.76) G449 (2.53) 211 (.94 = .

3.4.2. Assessments of perceived workload
® Table3 (fFFHA W D)
> low-use group ® 7, ACC fEHHIZ,
> 2L OF N EFE LU LW DM
> ARIZLOER 75:? L7z & 58k
< vigilance DMK TR AREIZKE W & 8%
> VEEAMORMERT 3THH OAFHIOWT, low use group @5 03H EIZ i ME
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Table 3

Means for the perceived workload measures, values of Mann-Whitney test, and probabilitics of a Type 11 error (J-value}

Perceived workload M (5.0 Mann-Whitney U-test fevalue
{p-vialue)
High-use group, » = 26 Low-use group, # = 16
Required effort AR 443 (16T 143 {00y 62
Reguired attention A0E {200 5450199 129 500 (0d) 31
Decrease in vigilance 3.660 {2.92) 569 02.72) 125 (03F) 47
Orverall indicator 11.02 {5.52) 1557 (4.28) 1ol (0l A3

3.4.3. Assessments of perceived risk
® Tabled (U 27 385k
» low-use group @57, ACCHEHHIZ, fHZED Y 27 NAEEIZEV & Bk
> VR AE T STHHDOEFHIZOWT, low-use group D J5 A3\ Ml Z 7~ 3 {#H 7]

Tahlc 4
Means for the perceived risk measures, values of Mann-Whitney test, and probabilities of a Type I error (#-value)

Perceived risk M5 Mann-Whitney L-test frvalue
(pvalue)
High-use group, n = 26 Low-use group, n= 14
Riskiness of ACC 39 (1.76) A% (1.84) 154.500(.17) 75
Risk of collision 2,50 (2.03) 373 (209 129 (.04) fi2
Rizk taken by using ACC 343 (1.82) 451 (2.02) 1515000, 14) 75
Creerall indicator .32 (4.47) 1223 (5.41) 14250 (.09) Rlil

3.5. Links between the variables
® Table5
> R OB
< ACCHH
e —HETOACCHEME KT A =085 U X7 GREICADOFBBEf%
o mEHER TO ACC R &AM ORI A OHEBIR MR
> EH EEEAR O
o [EMEEPAMR & ER ORI IE DA BIMR
> AEHE U R T
o BERIREHE Y 27 EBERICAOMBIBR
- [EHEEBR & U XU A IRICA OFABIBIfR
o BEMRER LY R EHOATE B IZA OB
-  ACC~DEHE ACC © U 2 7 585k A DFHBIBIfR
- EHEBIR 2R ) X 7 1A ORI
o AR & U R REAEIZA DB
- BfE&EZED Y R 7 IZHAOHBRER



Table 5
Spearman correlation matrix (N = 42)

Variuhles U an Use an Overull Trust in Trust in Selr- Beoquired  Required  Decreased  Riskiness of Risk of Risk tuken Peorecived  Porceived
molorway e sl AL cooperation eonfidence  effor allention  vigilai AL collision wirklzad  rish

A5 1
K 0% 1

I A ] 1

15 05 1 1

0 [ ] 12 12 i

i .21 I % ] ol 1

1] -2 -1 a8 "] s ) 1

1] 20 I 17 1% 15 42 i

—10 55 a1 T ~3 3 n 1
A2 A6 19 a8 ™ " 3 g 51 1

i =2 —Ad = -3 -2 34 43 1 K] 1

1] —a -1 -3 -6 . ] 7 ; 51 A1 &7 1
2t NE] L3l = A1 X1} A A3 An o ] k-3 K3 1

Values in bold are significantly different from 0 with @ significance level alpha = 05

4. Discussion
o (5H, EEAMOWRE, Y A7#i#kE ACC M & ORIz >V TRE!
® ACC M (high/low-use K7 A /X—® i)
» ACCHEH LEMEITBE & DR
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> ACC /] & R O & OB
< low-use R7 A "—%, ACCHEHFIZHmWEEARN, K&72 Vigilance K T % 75k
o lowruse FT A N—IEEAMITT LT XV BURICEIS
— Vigilance EHIZ VB2 EEERZ, ACCEMR LV L RIA v ZITH
> ACCEH &V A7 385k & o B
% low-use K74 /3N—%, ACC EAHICHEZED Y X7 % & < ik
«  ANLHREREE Choro/o, hoEB TIEZENBNLN- T2
> BEHE Y R 7RI OB
s EHEZRDDLZLICLST, RB#BSh2 VA7 %K TFIED
(Lewis & Weigert, 1985)
— —HE L7RR
® Riley (1996) D7 L /=X (Fig. 1)
> HEb AT AMERIXEHEITAE & B
> EEAMEILY A7 OFFRITEN & 3BT, BIE & B
® Fig. 5%, ARIOERTRINT ACCHEH, FH, 1EEAMOR, U A7 §iko B
> ACCHHIIEH 71T ARG &R L
> U RZRHE AE L OBEITMR I
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