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Abstract: Unprotected turns account for efficiency loss

and even accidents for autonomous vehicles at
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intersections. Exploring the consistency direction and
evolution process of human driver intentions in this
scenario can expedite the achievement of mutual intention
consistency between autonomous and human-driven
vehicles, thereby enhancing safety and efficiency. This
paper aims to explore the orientation of intention
consistency and evolution of human driver intentions in
unprotected left-turns to accelerate the mutual intention
consistency between autonomous and human-driven
vehicles. First, based on the XXJH dataset from the
Xianxiajian Intersection in Shanghai, China, and the inD
dataset from Germany, empirical trajectories of
unprotected left-turn scenarios were extracted. Then,
based on the principle of empathy, an indicator named
cooperative acceleration was proposed to represent real-
time intent inclination. The relationship between
cooperative acceleration, time to conflict point (7), and
unilaterally expected consistency direction was modeled
using support vector machines. Furthermore, to explore
the bilateral expected consistency orientation and its
variation process, the aforementioned functions were
mapped onto a coordinate space composed of the time to
conflict point for left-turning vehicle and the opposite
straight-going vehicles (i. e., T, and T.). An analysis
method called time-domain-based decision diagram was
proposed. By mining the evolution process of human
driver intentions in empirical data, the conflicting region
of expected intentions (referred to as the “dilemma zone”
in left-turn scenarios) was identified. In the inD dataset,
the dilemma zone was located above the line T.— T,
while in the XXJH dataset, the overall distribution of the
expected conflict zone was near this line. It indicated from
the perspective of intent decision and evolution that
straight-going traffic had higher priority in the inD
dataset, while in the XXJH dataset, both left-turn and

opposing straight-going traffic considered their priority to
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be roughly equal. The confidence time domain for
consistency were mined, i.e., the interaction state was in
an area where the time to conflicting point was less than
2s and the convergence ratio was on average above 95%.
Finally,

recognition and consistency evolution as a priori

this paper treated the results of intention

knowledge to the interaction strategy of autonomous
vehicles and discussed the intended cooperative decision

and planning.

Keywords: autonomous vehicles; mixed traffic flow

environments; conflicting interaction; intention

consistency; time-domain-based decision diagram
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1 BARMENGIZHERE—1EEE
Fig. 1 Intentional consistency issue caused by limit-

ed priority
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Fig. 5 Change of interaction states in the two datasets
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