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Software tools for manual 3D projection mapping have been widely used in theme parks and exhibitions. However,
no research has been conducted on detailed utilization methods and usability of those tools yet. This study organizes
the entire process of manual 3D projection mapping step by step and analyzes the problems that occurred at each
step to identify potential improvements of 3D projection mapping tools. First, we introduce the process, which
includes: two methods for creating virtual-physical object pairs to construct a virtual environment that is identical to
the real-world target of the 3D projection mapping, the production of video textures for special effects, and mapping
methods that use semi-automatic projector calibration. In addition, through experiments comparing and analyzing two
widely used tools under various conditions for 3D mapping, we identified the technical limitations, performance
differences between tools, and issues that impede usability. Finally, we suggest improvements and future research
directions to enhance the usability of the 3D projection mapping technology.
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Figure 2: Production steps for 3D projection
mapping content
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Figure 3: Image creation process for 3D projection
mapping: (a) specified seams, (b) unwrapped UV
map, (c) created visual effect image, and (d)
texture mapping.
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(b)

Figure 4: Generation of 3D-2D point pairs in
Madmapper: (a) calibration mode view and (b) selected 2D
points from the projector view.

(a) (b)

Figure 5: Generation of 3D-2D point pairs in
TouchDesigner: (a) main window of CamSchnappr and (b)
selected 2D points from the projector view.
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Figure 6: A masking example in Madmapper
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Table 1. Results of two tools in 3D scanning setup
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6.

ol ol X <A

Al
Al

AFNES HoEr)
TouchDesigner 5+ 7}4]

6.1 3D ~7|de B8
A=)
=
3D 2714 e Bal UAY EQL 74

3}

23}

2 e 44

3 >
Wde AP Ao B Aot 3D &
LIDAR 447t S48 i0S A4 A7
Kiri Engine App< AFE3Fch a4 2B A

20cm®] A A3k o).

o

a

A-g8

T H ol of 2

[e]
A=

Table 2. Results obtained with the different number
of correspondences in 3D scanning setup
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