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A Method of Measuring 3D Position and Camera Self-Calibration Based on Results of Human Detection
Hiroaki Ando, Hironobu Fujiyoshi (Chubu University)

Abstract

A camera self-calibration method based on the results of human detection is proposed. This method extracts the

positions and heights of people in the target scene from the results of human detection and human-area segmentation,

and estimates camera parameters such as a location of camera in the world coordinate and a vanishing line in the

image coordinate. Calibrating a camera generally requires intensive work, but the proposed technique can perform

self-calibration using parameters that are automatically extracted from the target image. As a result, our method

can estimate the three-dimensional position of an object even with a camera that had not been previously calibrated.

Experimental results show that the accuracy of estimated camera parameters can be improved by using the results

of human-area segmentation.
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Fig.3. Estimation result 1(Original Sequence)
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Table 1. Estimation results of camera parameter

Segmentation

Camera parameter True value

Proposed | Conventional

Camera height yc[cm] 184.6 184.3 214.1

Camera angle 0[degree] 10.0 13.3 18.1
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04 000000000 2(CAVIAR dataset 2)
Ye = 350.05[cm], vg = 1.12,0 = 29.2[deg]
Fig.4. Estimation result 2(CAVIAR dataset 2)
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Fig.5. Estimation for 3D positions (Original Sequence)
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Fig.6. Estimation error of 3D positions(Original Sequence)
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Table 2. Average and variance of error in 3D positions

[cm]
With Segmentation | Without Segmentation
O Average | Variance | Average Variance
x-axis 5.6 14.1 9.1 76.1
z-axis 20.6 43.9 33.8 573.0
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Fig.7. Estimated results of 3D positions 1 (Original Sequence)
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Fig.8. Estimated results of 3D positions 2(CAVIAR dataset 2)
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