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Continuous auditory feedback for displaying automation
status, lane deviation, and headway In a heavy truck
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Structure of presentation

1. EXperiment
2. FIrst results

3. Conclusions and future work

]
TUDelft



_ 4 | - : I
." 5
4 Y . . A ‘
: d » ! ’
b i J : - . § !
- o, - '. ) .
> - . : Y
» 1Y ‘ ;‘_ . . |
. ! p == > : N I
| : - y

M ) _ 4 : | -

vtl UNIVERSITY OF TWENTE.

UNIVERSITY OF

Southampton

]
TLU Delft

TUTI

Technische Universitat Munchen

o,

BMW
GROUP

VOLVO

% @ N

0 SN

¢ CHALMERS

B O s %

N, TN

‘_\ N =\~

- wlety
/g\"

P 7 HF hi-auto.eu 14 researchers and 15 partners
TUDelft ;

P.Bazilinskyy@tudelft.nl



http://hf-auto.eu

KUNGALY s Bl = i rm““s“‘" P BN RN N
: | BOHUS e |

! ~ -
T
- . - . -
. . ’

B RS
Mp Ml n
& W -

TR I

' AT s gL S
GLIEIALR )}(é- vy > !
- ) AN a* v
“ r (3 '
.

.

S
R 2
TN AL

i

o
Ot 2 TR 1 R

: ) - "ea..
- ’

: on road in a long haul truck
% Experlment on road = realistic noise level in cabin
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Participants

+ 25 (20 male) employees of Volvo Trucks.
+ Average age: 49.5 years.

* No prior knowledge of the offered systems.

At which age did you obtain your first license for driving a truck? On average, how often did you drive a truck in the last 12 months?

23 responses 23 responses

@ Every day

47.8% ® 4to 6 days a week

¢ 1to 3 days a week

@ Once a month to once a week

@ Less than once a month
8.7% ® Never
@ | prefer not to respond

%
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2 (8.7%) 2 (8.7%)

26
Count: 1
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Equipment

FH460: long haul truck from Volvo Trucks.

Equipped with ACC and lane departure
warning system.

In experiment: rigid body experimental
vehicle with no load.

Video recording with 2 GoPro cameras.

Audio recording with Olympus HQ
microphone.

Data logging via CAN interface.

External GPS receiver.
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Auditory feedback

- Status of ACC
- Sound similar to wind noise when ACC is ON.
- Position In the lane

+ Low pitch sound moving right when truck gets close to right edge,
moving left when truck gets close 1o left edge.

- Time headway

+ Sound similar to wind noise with increasing amplitude as truck gets
close to the vehicle in front.
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Auditory feedback on status of ACC

The continuous auditory feedback on the status of ACC that | heard is
| think that | would like to use this auditory feedback frequently. pleasant.

23 responses 23 responses

10

10 (43.5%) @ Disagree strongly
9 (39.1%) @ Disagree a little
@ Neither agree nor disagree
@ Agree alittle
5 @ Agree strongly
3 (13%)
. 1(4.3%) 0 (?%)
1 2 3 4 5
The continuous auditory feedback on the status of ACC that | heard is not The continuous auditory feedback on the status of ACC that | heard is useful.
annoying. 23 responses

23 responses

@ Disagree strongly

@ Disagree strongly
34.8% @ Disagree a little
) Neither agree nor disagree
@ Neither agree nor disagree ‘ @ Agree a little
@ Agree allittle 1.7% A @ Agree strongly

@ Disagree a little
@ Agree strongly
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Auditory feedback on position in the lane

| think that | would like to use the continuous auditory feedback on the The continuous auditory feedback on the position of the truck in the lane that
position of the truck in the lane frequently. | heard is pleasant.
23 responses 23 responses

@ Disagree strongly

@ Disagree a little

) Neither agree nor disagree
@ Agree alittle

@ Agree strongly

7 (30.4%)

5 (21.7%) 5 (21.7%)

4 (17.4%)

2 (8.7%)

The continuous auditory feedback on the position of the truck in the lane that
| heard is useful.

23 responses

The continuous auditory feedback on the position of the truck in the lane that
| heard is not annoying.

23 responses
@ Disagree strongly
@ Disagree a little
& Neither agree nor disagree
@ Agree alittle
@ Agree strongly

@ Disagree strongly

@ Disagree a little

@ Neither agree nor disagree
@ Agree a little

@ Agree strongly

30.4% v
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Auditory feedback on time headway

| think that | would like to use the continuous auditory feedback on the The continuous auditory feedback on the headway time to the vehicle in front
headway time to the vehicle in front frequently. that | heard is pleasant.
23 responses 23 responses

7 (30.4%) @ Disagree strongly

@ Disagree a little

» Neither agree nor disagree
@ Agree a little

@ Aagree strongly

6 (26.1%)

5 (21.7%)
4 (17.4%)

1 (4.3%)

The continuous auditory feedback on the headway time to the vehicle in front
that | heard is useful.

23 responses

The continuous auditory feedback on the headway time to the vehicle in front
that | heard is not annoying.

23 responses

@ Disagree strongly

@ Disagree a little

© Neither agree nor disagree
@ Agree alittle

@ Agree strongly

@ Disagree strongly

@ Disagree a little

@ Neither agree nor disagree
® Agree a little

@ Agree strongly
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Conclusions and future work

+Very mixed opinions on the offered feedback.

- Common result for auditory feedback.

+ Many participants did not like the idea of adding additional noise.
+ Feedback on position in the lane may have future applications.
- The inverted model for feedback on status of ACC may be investigated.

+Application of continuous auditory feedback on status of automation in
an autonomous truck/car may be investigated.
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Thank you for your attention.
Any questions?

'ﬁﬁiii B



mailto:P.Bazilinskyy@tudelft.nl

