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[Abstract]

Development of Human-Computer
Interaction System in Smart Space Using
Digital Twin

Junmyeong Kim

School of Electrical Engineering,
The Graduate School,

University of Ulsan

Supervised by Prof. Kanghyun Jo

Recently, there has been an increasing interest and research in smart
homes, with experiments taking place in various locations beyond just
regular homes. Human-Computer Interaction (HCI), a key technology in
constructing smart homes, is also being researched from various angles.
This study raises issues regarding the methods commonly used in
implementing HCI and proposes a solution to these problems by building
HCI through digital twins and artificial intelligence models. Real-world
spaces were measured to create a digital twin environment based on the
collected data. Subsequently, 2D joint coordinates of a person were
estimated using three cameras, and 3D joint coordinates were set using
these joint coordinates to represent the three-dimensional state of a person
within the digital twin, generating interactions through posture. Following
this sequence, an HCI system was established, and experiments on
interaction with five interactive objects were conducted in a simulation
environment to demonstrate the effectiveness of the proposed system.
Ultimately, when measuring interactions using three cameras, an accuracy

of 82.7% was achieved.
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zt. = a'/resolution * SensorSize (1)

yi, =y'/resolution x SensorSize  (2)
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