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Background

Automated driving have the 
potential to increase road safety, 

as they can react faster than 
human drivers and are not 
subject to human errors. 

* World Health Organization. (2018). Global status report on road safety 2018. 



Background

Despite the potential benefits, there is no large scale deployment of
autonomous cars (ACs) yet.

Existing literature has highlighted that the acceptance of the AC 
will increase if it drives in a human-like manner.

A variety of algorithms concern:
Human-like driving trajectories
Human-like decision-making at intersections
Human-like car following
Human-like braking behaviour
Human-like ‘crawling forward’ at pedestrian crossings
Human-like ‘peeking’ when approaching road junctions
Human-like cost function
Human-like driving policies in collision avoidance and merging
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Teaching ACs about human-like driving from the 
algorithmic perspective



Background

Despite the potential benefits, there is no large scale deployment of
autonomous cars (ACs) yet.

Existing literature has highlighted that the acceptance of the AC 
will increase if it drives in a human-like manner.

Human factors studies:
Drivers 
Pedestrians outside of the AC
Passengers inside the AC
Driving simulator or virtual environment or online survey
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Validating algorithms of ACs from the perspective of 
human factors studies

However, literature presents no human-subject 
research focusing on passengers in a natural 

environment that examines whether the AC should 
behave in a human-like manner.
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How to offer naturalistic experiences from a
passenger’s seat perspective to measure the

people’s acceptance of ACs?
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The Turing test of automated driving
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Results of the Turing test
Confusion matrix of three stages for the results in the Turing test
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How do human passengers choose in the 
Turing test of automated driving?
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How do human passengers choose?

or
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First-order mentalizing
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𝐵 = 𝑓(𝑃, 𝐸)
Kurt Lewin, (1936)
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How do human passengers choose?

(1)

A. Participant data
Post-stage:

Response

Safety and 
comfort

DES-IV

Other feelings

B. Signal detection theory

Signal strengthStimuli: Human driver 
and AI driver

Or

Unlikely (1) / somewhat likely (2) / very likely (3)
to be driven by the AI driver
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C. Affective variability
D. Transformation较强烈快乐
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⼀点也没有恐惧 Fear (1/4)

⼀点也没有紧张
Tension (1/4)

较强烈满意
Satisfaction (3/4)

过红绿灯时停车较急促。
The car stopped more 
quickly at traffic lights.
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: Post-stage vector …
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Results of the computational models
Comparison on the Outer Loop Cross Validation of Nested LOOCV with Baselines
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Correlations between choice of preference and affective variability
Comparison of the Spearman’s rank correlation score between

the gold labels and the magnitude of affective variability
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Ordinal logistic regression analysis of model simulations
Comparison of the proportion of choices between model simulations (blue) and 

empirically observed choices (red)
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Ordinal logistic regression analysis of model simulations
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Summary
We conduct a Turing test of automated driving based on 69
passengers’ feedback in a real scenario, and test results show
that SAE Level 4 ACs could pass the Turing test with accuracy
no more than 50%.

On this basis, we propose a model combining SDT with AV
(transformed by PLMs) to predict the passenger’s choice
behaviour in the Turing test. This is, to the best of our
knowledge, the first computational model which provides a
mechanistic understanding underlying passengers’ mentalizing
process.

Extensive experimental results and further analysis show that
the the greater AV that passengers have, the more likely they
identify the driver as the AI algorithm. These findings suggest
that future automated driving should improve the affective
stability of passengers.
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Thanks for your attendance!


