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A real-time plane detection method for projection based Augmented Reality (AR) system in an

unknown environment. The plane detection method automatically detects multiple planes based on the

proposed constrained sampling strategy in RAndom SAmpleing Concensus (RANSAC). In addition,

when the multiple planes are detected, the importance for contents is measured by the score functions

based on the properties of planes such as size, color, and position.
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The 3D points in each device have different

positions in each local coordinate system.

Therefore, data from each sensor is necessary to

be transformed into a common coordinate

system. In our system, the relative position of the

RGBD camera and projector is computed by using

corner points on a checkerboard.

We attempted to use the RANSAC for plane detection.

However, its computation complexity was very high in order to

obtain sufficient results as it has high probability of selecting

points on a different plane. Thus, we modify the sampling

methods strategy of the RANSAC with two constraints

based on the Gestalt grouping as follows:

• C-(1) Points in local areas have a high possibility to be on

the same plane.

• C-(2) Points within an object have similar color values.

When the contents are projected on the planes directly,

perspective distortion occurs from the viewpoint of the

user. First, to correct this orientation difference, we first

place virtual cameras in front of Π (a). Then, the point

cloud of the plane is projected into the virtual camera.

So, we can obtain an image of the front view (c) from

the depth map (b). A rectangular area of maximum

size is selected from the front view image.

When the multiple planes are detected, we consider the

properties of planes such as width/height ratio, color, and

area in a 3D space. We define three different score

functions to consider each property, and the objective

function is defined to select a plane from Π .

𝑆𝑎, 𝑆𝑐, and 𝑆𝑟 represent score values considering size,

color and ratio of the projection area

Experiments

The experiments were conducted using a 2.40 GHz CPU, 8 GB memory. The image resolution was

640×480. To verify the proposed method, we compare the proposed method with the RANSAC method.

Since no standard dataset is available that depth map and labels of planes at the same time, we manually

generate ground truth data of 7 difference scenes to measure the quantitative precision.

Conclusion

• Propose a real-time plane detection and selection method for a projector-camera AR system in an unknown environment.

• Significant improvement in terms of speed (about 260 times faster than the RANSAC) while retaining precision (about 90.5%) similar to that of RANSAC.

• Simple structure and is easy to install, making it easily applicable in practical life.

π𝑎, π𝑐, and π𝑟 are the area, mean color, and width/height

ratio of a plane π. In addition, Ψ𝑟 is the projection ratio of

a projector. Larger score value represents a better plane

for projection for all score functions.
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