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Review of Driving Adaptability of Intelligent Vehicles to
As-built Roadway Infrastructures
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Abstract: To summarize the driving adaptability of intelligent vehicles to as-built roadway
infrastructures, i. e. , the readiness of as-built roadway infrastructures for intelligent vehicles,
the definition of disconnected intelligent vehicles and the classification of driving automation
levels were clarified. On this basis, the differences in human versus (vs.) machine functions

between varied levels were analyzed. Then, those differences in human vs. machine functions

:2021-10-25

: (51878163); (KYCX18 0152);
(2020Y19-1(1))

(1985, s , . , E-mail: yb@seu. edu. cn,

* : (19935, s ,E-mail; sywangseuer@seu. edu. cn,



206 2022

associated with roadway design elements were explored from three layers: perception layer,
perception-planning layer, and planning-control layer. By summarizing studies on the interaction
mechanism between intelligent vehicles and road geometric elements, pavement performance, and
other road-related elements (e. g., road markings), related work was reviewed from the
perspective of road engineering and other road-related elements, followed by the proposed
limitations and future work. Results show that compared with the human-driven traditional
vehicle, the ‘Automated Driving System-dedicated’ vehicle enhances the adaptability to as-built
roads with the most potential, followed by the vehicle equipped with active safety systems, while
the driver assistance and partial/conditional driving automation are inadequate in adaptability.
The main problems of existing studies include: It is difficult to summarize and calibrate those
functional differences between varied levels and their required design values for road design
parameters; Testing road scenarios are mostly in ideal conditions. The considered automation
levels are limited. Experiments are limited in the scale and considered samples; The interaction
mechanisms between intelligent vehicles and road geometric elements, pavement performance,
and road signs & markings condition or other road-related elements were studied insufficiently.
Researchers lack approaches to obtain data on the driving characteristics of intelligent vehicles
corresponding to different driving scenarios. Therefore, it is suggested that; The information-
sharing of critical parameters of human vs. machine functional differences associated with
roadway design elements should be emphasized and promoted; Combining realistic and interactive
road scenarios, high-precision physical perception sensor models, vehicle dynamics models, and
microscopic traffic flow models, and utilizing technologies of the automatic generation of virtual
test scenarios, and search and generalization of corner-case scenarios to conduct virtual
simulations for intelligent vehicles to break through the depth and breadth of research in this
field. Explore the characteristic indexes and evaluation criteria of driving adaptability of different
levels intelligent vehicles to roads. and then evaluate and predict that adaptability under
complicated road scenarios and adverse roadway conditions more accurately and effectively.
Keywords: traffic engineering; intelligent vehicle; review; driving adaptability to roadway infra-
structures; driving automation level; road geometry; road pavement
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Table 1 Roles of Vehicle Users in Different Driving Automation Levels
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Fig.2 Differences in Executive Components of Vehicle Users at Primary Functional Layers
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