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Application of Digital Twin Technology in Vehicle System Simulation Test

Ku Chensheng
Geely Automobile Group Vehicle Research Institute, Geely Holding Group, Hangzhou, Zhejiang 310052

Abstract : As the automotive industry undergoes profound transformations toward intelligence, connectivity,
electrification, and sharing, the complexity of in—vehicle systems has grown exponentially. Traditional
physical testing and classical simulation methods now face significant challenges in efficiency, cost,
coverage, and safety. Digital twin technology, as a core enabler connecting the physical and digital
worlds, has revolutionized the paradigms of in—vehicle system development, testing, and validation.
This paper systematically discusses the essence and architecture of digital twin technology, and
provides an in—depth analysis of its specific applications in in—vehicle system simulation testing. These
include vehicle—level virtual integration testing, closed—loop testing for autonomous driving perception—
decision—control, enhanced hardware—in—loop (HIL) testing for electronic control systems, predictive
maintenance and fault injection testing, as well as cloud—based collaborative testing.

Keywords : digital twin; in-vehicle systems; simulation testing; autonomous driving; hardware-in-
the-loop (HIL); virtual validation
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