COBPEMEHHBIM TEXHOJIOTHSM U MaTEPUAIIOM SIBIIIECTCS BBITOJHUMBIM. Ha nanHbIil MO-
MEHT IIPOEKT HAXOAUTCS Ha CTAJAUH IPOESKTUPOBAHUS U Pa3pabOTKU TEXHOJIOTUH U3TO0-
TOBJIEHUS TPAHCIIOPTHOT'O CPEJCTBA.

OCHOBHBIMM KOHKYPEHTHBIMH MMPEUMYLIECTBAMU MTPOEKTAa MOKHO Ha3BaTh Clie-
AYIOLIHE:

1) pa3paboTka sBIsI€TCS NHHOBALIMOHHOW B JAHHOM PETHUOHE;

2) TpaHCHOPTHOE CPEICTBO OYIET MMETh TEXHHYECKOE 3PEHHE, YTO MO3BOJIUT
YMEHBUIUTH PUCKH IPH IKCIUTyaTal1u;

3) npotiecchl BHEIPEHUSI U SKCILTyaTallUU SIBJSIFOTCS IOCTATOYHO JICLIEBBIMU; CH-
cTema Oe3omacHa U y100Ha B MCIOJIb30BaHUU.

B panbHeleM Takxke IIaHUPYETCs IPOBEICHAE aHAIN3a AKTYAJIbHOCTH BHEIpe-
HUS IPOEKTa B JIPyTUe yUpEXKJIEHUs, y KOTOPBIX €CTh HEOOXOAUMOCTh PEIICHUS MIPO-
0J1eMBbl IEPEIBUKEHUS; IOUCK UCTOYHUKOB (PMHAHCUPOBAHMS ITPOEKTA, a TAKIKE BHE/I-
penne «TCII01-18» B TecTOBOM pexuME.

BHenpeHnue TpaHCHOPTHOTO CPEACTBA BO3MOYKHO HE TOJBKO HA TEPPUTOPHH
Tsinghua University, Ho 1 B IpyTrux y4pexIeHUsX, T BpeMsl, 3aTpaunBacMoe Ha Tie-
PEOBWIKEHUE, U MOTOK JIIOJEH TAaKKE BBICOK. A B pe3yJIbTaTe peaju3aluy IMPOeKTa
«TCIIO1-18» 6ynet He TOABKO yBeauueHa 3(PPEKTUBHOCTH MOCTPOCHUS TIpoIlecca pa-
00TbI, HO M YCTPAHEHBI PAa3JIMYHbIE PUCKH, CBSI3AHHBIE C TIEPE/IBUIKEHUEM.

CnucoK HCNo0JIb30BAHHBIX HCTOYHHKOB
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24.09.2023.
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Annotation. In a highly automated vehicle, the driver can transfer the vehicle
control to the autonomous driving system, and can be engaged in non-driving activities,
such as reading or watching a video, but in emergency situations, the driver should take
over control. In this case, the driver may not be able to perform the driving task safely.
Currently, this problem is addressed based on monitoring of the driver functional state
and issuing a take-over request, however, due to its complex interdisciplinary nature,
it has not yet been finally solved. The aim of this paper was to propose a new concept
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of evaluating the vehicle driver's readiness to take over control based on taking into
account the driver's individual characteristics. The proposed concept can be used as a
framework to develop a research project aimed to mitigate safety risks during the tran-
sition from automated to manual driving.

1. Introduction.

Currently, there is a trend of increasing the level of driving automation towards
self-driving vehicles [1]. Evidence of this is reflected in the standard, SAE J 3016,
developed by the Society of Automotive Engineers (SAE International) [2], which de-
fines the levels of driving automation from 0 (no driving automation) to 5 (full driving
automation). In a highly automated vehicle (HAV), the driver can transfer the vehicle
control to the autonomous driving system (ADS), and can be engaged in non-driving
activities, such as reading or watching a video, but in emergency situations, the driver
should take over control. In this case, the driver may not be able to perform the driving
task safely because of lack of situation awareness (SA) and sudden changes in work-
load [3]. Currently, this problem is addressed based on monitoring of the driver func-
tional state (DFS) and issuing a take-over request, however, due to its complex inter-
disciplinary nature, it has not yet been finally solved. The aim of the paper is to propose
a new concept of evaluating the vehicle driver's readiness to take over control based on
taking into account the driver's individual characteristics (DIC).

2. Concept.

The proposed concept involves an estimation of the DFS based on video and EDA
data during automated driving, an estimation of the DIC during manual driving, and
taking into account DIC during transition of control. This concept is illustrated in the
diagram (fig. 1) and can serve as a framework for developing a research project aimed
to mitigate safety risks during the transition from automated to manual driving. The
main tasks to be undertaken in the implementation of such a project are:

— development of a new approach to determining the driver's readiness to take
over control of a HAV based on an assessment of the DFS by using EDA and video
data obtained during automated driving (advantages of using the EDA indicators for
this purpose can be seen from [4]), and on taking into account the DIC;

— development of a new approach to determining the indicators of DIC by using
the driver, vehicle and environmental states data obtained during manual driving;

— development of an experimental methodology for obtaining a new knowledge
about the regularities and features of the relationship of indicators of EDA, DIC, SA
and DFS in different road situations and their impact on driver readiness to take over
control of a HAV;

— carrying out experimental studies of the process of taking over vehicle control
by the driver on the basis of the developed methodology using a simulator;

— analyzing and summarizing of the results of experimental studies.
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Figure 1 — Take over control system general structure (HDS — human driving system)

The main result of the project will be a method of monitoring the driver's readiness
to take over control of a HAV that allows to improve road safety during the transition
from automated to manual driving.
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