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* Driving style: driving
characteristics related to
judgement and decisions In
specific situations [1]

 Autonomous vehicle (AV) driving
style can impact [2,3]

* TJrust
 Acceptance
 Motion Sickness
* QOverall experience
 Mimicking driving style may not
be best option [4]

Homophily: tendency to be
attracted to a style similar to own

 Level of aggression can impact
homophily [5]
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Can we optimize driving style

to fit preference of end-user?
\_ /

Objectives

1. Formulate framework, MAVERIC,
to personalize driving style &
modulate aggression

. Show MAVERIC can objectively
and subjectively mimic and
modulate style

. Investigate factors modulating
homophily
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. Decisions related to of participant

« Velocity * Learn personalized embedding

* Following distance * Learn to predict controller
 Lane changes parameters

e * Following distance
Participants . Velocity

 Lane change

* Training participants

. 30 from TRI * Low level controllers execute

. Testing participants personalized decisions

. 24 from TRI and * Participants experience four AV

general population conditions
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(a) Mean velocity. (b) Mean headway time.
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(d) Mean number of lane changes (e) Time headway merge back

AR .. : :
Mimic produces similar, Aggressive more aggressive
and Cautious more cautious driving styles

"

~

/

[3] Xu Sun, Jingpeng Li, Pinyan Tang, Siyuan Zhou, Xiangjun Peng, Hao Nan Li, and Qingfeng Wang. Exploring personalised autonomous vehicles
to influence user trust. Cognitive Computation, 12(6):1170-1186, Nov 2020
[4] Chandrayee Basu, Qian Yang, David Hungerman, Mukesh Sinahal, and Anca D. Dragan. Do you want your autonomous car to drive like you? In
2017 12t ACM/IEEE International Conference on Human-Robot Interaction, pages 417-425, 2017.
[5] Nidzamuddin Md. Yusof, Juffrizal Karjanto, Jacques Terken, Frank Delbressine, Muhammad Zahir Hassan, and Matthias Rauterberg. The

e
|  High-Level Control : | Style :
| Parameters | | Predictor |
| 2ev)  jlev) el |
I ft lt < | | S(p) I
[ T t t 1 | T I
I LSTM, Linear+Relu | I i |
[ T } ( | Linear
Xl an | | '
S G Y [ S —
i »

Style predictor subnetwork

enables u
gradient

S to determine
of aggression

* Light traffic * Collect data related to driving style
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Mimic — utilize learned personalized
embedding to mimic style

Aggressive - shift embedding in
positive aggressive gradient to
produce more aggressive driving

Cautious — shift embedding in
negative aggressive gradient to
produce less aggressive driving

Perpendicular — shift embedding in
plane of aggression

What factors modulate homophily? Contributions

Conscientious
p=-—"71p<.001

Conscientious

p=.457p <.03

Velocity

Competence

Perceived
Similarity
p=.27,p<.001

Discomfort

High-

Driving

1. Formulate MAVERIC, a
framework to personalize
driving style and
modulate aggressiveness

. Demonstrate that
MAVERIC can match end-
user’s driving style (p <
.001), produce more

e aggressive (p <.001), and
p=49,p < .02 more cautious (p <.001)

behavior

3. Find that personality (p <

~ .001), perceived similarity

" Personality, high-velocity driving (0 <.001), and high-
Style, and perce|Ved S|m||ar|ty |mpaCt velocity driving style (p =
_ effect of homophily

y .0031) impact homophily.
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