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Abstract In this paper, we studied projection mapping, which is being utilized as a digital canvas
beyond space and time for theme parks, mega events, and exhibition performances. Since the existing
projection technology used for fixed objects has the limitation that it is difficult to map moving objects
in terms of utilization, it is urgent to develop a technology that can track and map moving objects and
a real-time dynamic projection mapping system based on dynamically moving objects so that it can
respond to various markets such as performances, exhibitions, and theme parks. In this paper, we
propose a system that can track real-time objects in real time and eliminate the delay phenomenon by
developing hardware and performing high-speed image processing. Specifically, we develop a real-time
object image analysis and projection focusing control unit, an integrated operating system for a
real-time object tracking system, and an image processing library for projection mapping. This research
is expected to have a wide range of applications in the technology-intensive industry that utilizes
real-time vision machine-based detection technology, as well as in the industry where cutting-edge
science and technology are converged and produced.
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[Fig. 1] Dynamic Vision Sensor, Ishikawa Group Lab
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[Fig. 2] Tennis ball and arrow coordinate tracking
using 125fps vision machine camera
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[Fig. 3] Image processing block diagram
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[Fig. 4] OpenCV and YOLO algorithm, Kalman filter
application coordinate calculation
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[Fig. 5] Object distance measurement Focal distance
calculation
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[Fig. 71 2D and 3D Data Asset
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[Fig. 8] Additional development from general TOF
sensor to 3D ToF sensor
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[Fig. 9] Object modeling and 3D library
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[Fig. 12] Image Analysis and Unity UVmap Processing
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[Fig. 13] Servomotor Contorl Module processing time
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[Fig. 14] Object detection speed measurement and
image processing process
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[Fig. 15] Real-time Lander of Unity Engine
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[Fig. 171 Dynamic Projection Mapping Technology
Development Diagram
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