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1. Projection mapping

0. Overview of projection mapping

Projection mapping refers to representing a virtual image that is actually present through image projection using a projector in a specific space. In this standard, a virtual image expressed through projection mapping is used as an interface for interacting with a user. This interface can deliver a message to the user, or it can be used as an interface for interaction.

0. Necessity of interface mapping guidelines using projectors
[image: ]Figure 1 Real-sized image used for projection mapping


Figure 1 shows a real-sized image represented to interact with the user for projection mapping.
The projector can reduce or enlarge the required image to the actual size by adjusting the keystone. Figure 2 shows a case where the image area is reduced by adjusting the projector's keystone.
When the keystone adjustment of the project occurs, all coordinate values set to interact with the user are changed. 

[image: ]
Figure 2 Reduced size image by keystone adjustment on projector
For example, even if the user presses the existing 'start' position value for 'start', no reaction occurs because the 'start' position coordinate value in Figure 1 and the 'start' position coordinate value in Figure 2 are different.
In order to prevent malfunctions caused by mismatch of coordinates, a method is required to provide an absolute value so that coordinate values for each interaction image can be fixed even if the keystone of the projector is adjusted.

[image: ]
Figure 3 Interface image that maintains absolute value even when the projector's keystone is adjusted

Unlike in Figure 2, Figure 3 shows that the size of the interaction image is fixed so that the coordinate values can be maintained even if the projector's keystone is changed.
If the function of maintaining the coordinates is possible, the system can provide a constant interaction interface according to the user's height or various body sizes.













1. Workspace Settings

1. Basic Settings

[image: ]
Figure 4 Area allocation for basic settings

In order to fix the size of the interaction image so that the coordinate values can be maintained even if the keystone of the projector is changed, the size and position of area 3 in Figure 4 must be fixed.

1. The following shows the conditions necessary to fix the size and position of area 3.
1. The width of area 2 and area 3 are the same.
1. The height of area 2 maintains the ratio of the height of area 2 and area 1.
1. The height of area 4 is the total height minus the height of area 1.
1. The width of area 4 is the rest of the area 2 or 3 minus the width.
1. Measure the resolution area ratio in the minimum keystone area of the projector.
1. Based on the measured value, the ratio of the resolution area in the different keystone areas of the projector can be measured and compared to set as shown in Figure 4.


1. Expected results of application of technology

[image: ]
Figure 5 Projection screen with technology

Figure 5 shows the case where the keystone area of the projector is applied to the maximum. When the keystone area of the projector increases, the center of area 3 also changes.

1. The following shows the process of changing the center of area 3 when the keystone area of the projector increases.
1. By applying the technology, it was marked at the absolute position, and area 3 was moved up on the screen.
1. The height of areas 1 and 2 is also adjusted by the set ratio.
1. When the keystone area of the projector is maximum, the size of area 3 must be reduced to maintain a fixed size.
1. If the size of area 3 is reduced, you can see all of it, and area 2 is also reduced by the width of area 3.
1. As the width of No. 2 and No. 3 decreases, the No. 4 area increases, and the No. 1 area decreases, and the No. 4 area increases.

1.  Application of the system

2. Application result

Systems with standard technology can provide an interface that allows users to interact in the same sized area at all times, regardless of the size of the projector's keystone area.
The system can always provide the same size and coordinates to the parts where coordinates need to be maintained, and other UI areas can be flexibly changed according to keystones, thereby providing a natural interface to the user.
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