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Error Estimation Method of Stereo Measurement for Train Forward Monitoring Using 3DCG Modeling
Odunki Yoshino, Ryo Kageyama, Riho Maeda, Nozomi Nagamine
(Railway Technical Research Institute)

Automatic train operation would be safer if it could detect obstacles, but it takes a lot of effort to verify
various patterns in experiments. Therefore, we verified whether a virtual environment created by three-
dimensional Computer Graphics(3DCG) modeling could replace the experiment. We confirmed that there is
a certain degree of agreement between the experimental evaluation and the evaluation in the virtual
environment. From this, we estimated the stereo measurement error in the real environment from the stereo

measurement error in the virtual environment. This paper describes the outline of the evaluation method

and the results of the error estimation.
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Fig. 1. The overall view of train forward surveillance.
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Fig. 2. Actual and simulated images
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Fig. 3. Assumed distance estimation error per

resolution
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Table 1. Camera specifications.
FEAIE 7.9 um
SR 50 cm
FE R 25 mm
IR £ 16.1°
EENE] 12.1°
RFLANAS x5 (At)
R . ol, ? L] [ [} [} ﬂ
—>i = 5
5 150m i

X 4. FEEBROA A—

Fig. 4. Image of accuracy experiment
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Fig. 5. Stereo camera and acquired images
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Fig. 6. Human detection and stereo measurement

results on experimental images
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Fig. 7. Distance Estimation Error in Experiment
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Fig8. Simulation image.
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Fig. 9. Human detection and stereo measurement

results on simulated images
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Fig. 10. Comparison of distance estimation errors
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Fig. 11. Distance Estimation Error for Stereo

Cameras at Each Resolution
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Fig. 12. Theoretical value of distance estimation error

per resolution
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