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• 10 - 15% People with special needs

• Mobility impairments 

• Private car - mobility and independence

• Overload from driving task

• ATT for improved comfort -> ACC
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· Decrease load and improve comfort?

· Does ACC influence driving behaviour?

· ACC and car following situations?

· Drivers opinion of ACC?

· Type of adaptation and ACC?
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Mixed design 
within subject one factor ACC/No ACC
between subject one factor Single/Dual Lever 

1010Without

ACC

1010With

ACC

Dual lever 
system
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FOR ACCELERATING AND BRAKING

Single Lever Dual Lever
System System
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68 %- ( &76
20 experienced drivers with lower limb disorders (wheelchair users)

22,20023,00021,400Yearly driven 
distance (km)

9.79.69.9Licence for 
adapted cars 
(yrs)

39.841.937.6 Age (yrs)

Both Groups
(n = 20)

Dual lever 
drivers
(n = 10)

Single lever 
drivers
(n = 10)
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· 100 km interurban road, daylight conditions

· Speed limit 70 – 90 km/h

· Cross-roads with traffic lights

· Car following situations

· Oncoming traffic

· Unexpected events (visual stimuli) 
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Transportekonomi

Trafikanters mobilitet och säkerhet
Samspel människa fordon 
transportsystem
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·Speed

·Lateral position

·Time headway & TTC

·Reaction time

·NASA – RTLX

·Questionnaires
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7RWDO�URXWH
0 HDQ�VSHHG�OHYHO
With ACC 88.6 km/h
Without ACC 89.1 km/h
No difference between single/dual 
systems

0 HDQ�ODWHUDO�SRVLWLRQ
Single lever 1.50 m
Dual lever 1.63 m
No effect of ACC
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) UHH�IORZ �GULYLQJ
Mean speed level (km/h)

95.895.2%RWK

96.397.695.0: LWKRXW�$ &&

94.794.195.4: LWK�$ &&

%RWK' XDO�OHYHU�
V\ VWHP

6LQJOH�OHYHU�
V\ VWHP

Mean lateral position (m)

1.641.50%RWK

1.551.631.48: LWKRXW�$ &&

1.581.641.52: LWK�$ &&

%RWK' XDO�OHYHU�
V\ VWHP

6LQJOH�OHYHU�
V\ VWHP
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�K

Single lever system

Dual lever system

Both

Mean variations in lateral position (m)

0.210.27%RWK

0.230.210.24: LWKRXW�
$ &&

0.250.210.29: LWK�$ &&

%RWK' XDO�
OHYHU�
V\ VWHP

6LQJOH�
OHYHU�
V\ VWHP

) UHH�IORZ �GULYLQJ

With ACC Without ACC
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$ two-way ANOVA performed on mean speed level, variation in speed, 
lateral position, and variation in lateral position for free flow driving

0.001312.121.36Hand 
control

Variatio
n in lat. 
position

0.02805.241.36Hand 
control

Lateral 
position

0.01456.591.36ACCSpeed 
variation

S)GI6RXUFH) DFWRU
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14 Car following situations

Mean time headway 
1 R�$ && � �� �V
$ && � �� �V

Variation in time headway
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Mental demand
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6SHHG�YDULDWLRQ
Difference between ACC and No ACC condition
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Subjective ratings of 
speed and distance 
keeping performance 
and effort both groups 
(n = 20)

Speed control

Speed effort
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Subjective 
ratings of 
aspects of 
ACC

P XFK�ZRUVH��� �
P XFK�EHWWHU��� �

0.776.5ACC better than own 
CC?

QRW�DW�DOO��� �
YHU\ �P XFK��� �

0.456.9Wanting ACC?

QRW�DW�DOO��� �
FRP SOHWHO\ �� � �

0.696.5Trusting ACC?

YHU\ �GLIILFXOW��� �
YHU\ �HDV\ �� � �

0.596.7Learning to use ACC?

YHU\ �QHJDWLYH��� �
YHU\ �SRVLWLYH��� �

0.956.5ACC contribution to 
comfort?

YHU\ �QHJDWLYH��� �
YHU\ �SRVLWLYH��� �

0.756.7General opinion of 
ACC?

UDWLQJ�VFDOHVVGP HDQ$ VSHFW
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Effects of ACC

Speed level 0
Speed variation ß
Lateral position 0
Var. of lat. pos. 0
Reaction time 0
Mean headway ß
Min headway ß
Var. in headway ß
TTC Ý
Workload ß
Speed & distance control Ý
Drivers’  opinion ++
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• ACC reduced workload and increased comfort

• ACC support more important for long distance driving

• ACC improved speed + distance control

• ACC well accepted, wanted and trusted

• ACC reduced headway

• ACC did not influence speed level, lane keeping, and reaction time

• ACC driving did not influence workload, comfort, and driving   
behaviour differently with respect to type of hand control used


