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Realtime Implementation Method for Perspective
Distortion Correction
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ABSTRACT

¥

When the planar area is captured by the depth camera, the shape of the plane in the captured image
has perspective projection distortion according to the position of the camera. We can correct the distorted
image by the depth information in the plane in the captured area. Previous depth information based
perspective distortion correction methods fail to satisfy the real-time property due to a large amount

of computation. In this paper, we propose the method of applying the conversion table selectively by

measuring the motion of the plane and performing the correction process by parallel processing for

correcting perspective projection distortion. By appling the proposed method, the system for correcting
perspective projection distortion correct the distorted image, whose resolution is 640x480, as 22.52ms
per frame, so the proposed system satisfies the real-time property.

Key words: Perspective Projection Distortion Correction, Depth image, Parallel Processing, Real-time

System.
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Fig. 1. Perspective projection distortion of touch area,
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Fig. 2. Projection of captured plane on image plane,
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Fig. 3. Correction of perspective projection distortion,
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Table 1, Processing time of correcting perspective pro—
jection distortion

| Capturing depth image ‘

| Calculating %, 8 ‘

I

Is plane has
movement?

| Calculation of rotation matrix Obtaining correction coordinates
1 from conversion table

Obtaining correction coordinates
through rotation matrix

|

Putting correction coordinates
into conversion table

Fig. 4. Flowchart of real—time correcting perspective
projection distortion using conversion table,

Table 2. Example of conversion table

Coordinate before Coordinate after
correction correction
0, 0) -
O, 1 -
0, 2) -
(353, 210) (512, 103)
(353, 211) (511, 104)
(353, 212) (510, 105)

Processing time per frame (ms)
320%240 640x480
Obtaining .rotatmg 0.10 0.39
matrix
Correction by 64.16 252,09
rotating matrix
Total 64.26 252.48
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Fig. 5. Processing by pixels for correcting distortion:
(a) Serial processing and (b) Parallel processing.
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Fig. 6. Parallel processing by thread pools for correcting perspective projcetion distortion,



Fig. 7. Devices for simulation,

Table 3, Processing time of correcting perspective pro—
jection distortion using conversion table

640x480

320%240

Processing time per

frame (ms) 7 32.16
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Table 4, Processing time of parallel processing accord—
ing to thread scheduling

Processing time

Thread scheduling per frame (ms)

Uniform for all threads 161.21

proportion to size 145.75

Table 5, Processing time of correcting perspective pro—
jection distortion using proposed methods

Method Processing time
per frame (ms)
Conventional 252.48
Using conversion table only 32.16
Using parallel processing only 141.21
Using conver519n table & 9959
parallel processing
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Fig. 8. Processing time of correcting perspective projection distortion by parallel processing.
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