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A Measurement Enor Correction Algorithm of Road Image
for Traveling Vehicle's Fluctuation Using V.F. Modeling
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(Tae Hyo Kim and Kyung Ho Seo)

Abstract : In this paper, the image modelling of road's lane markings is established using view frustum(VF) model. From this
model, a measurement system of lane markings and obstacles is proposed. The system also involve the real time processing of
the 3D position coordinate and the distance data from the camera to the points on the 3D world coordinate by virtue of the
camera calibration. In order to reduce their measurement error, an useful algorithm for which analyze the geometric variations
due to traveling vehicle's fluctuation using VF model is proposed. In experiments, without correction, for instance, the 0.4° of
pitching rotation gives the error of 0.4~0.6m at the distance of 10m, but the more far distance cause exponentially the more
error. We confirmed that this algorithm can be reduced less than 0.1m of error at the same condition.

Keywords : 3D position coordinate, camera calibration, VF model, yawing error, pitching error, error correction algorithm
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1. Representation of internal parameters for camera.
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Table 1. Calibration matrix for each position of calibration sheet.
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. 139.5021 | —121.5347 | 56290.8994
29
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8% =(4.60m) 0.0 —240.6847 | 19678.6494
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Table2. Parameter extraction by the 2 calibration sheets.
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Fig. 14. Example of yawing degree variatons.
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Table3. Measurement result of yawing degree between lane
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Fig. 15. Error property for yawing degree variations.
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Table4. Error properties comparision for pitching degree variations
between view points and road plane.
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Fig. 17. Error properties of pitching degrees variations for each
calibration sheets.
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Table 5. Results of measurement distance at real distance 9.90m
(sheet : 4.6m).

_ A A A 3
wag | gAAe |RE IR AR E A
1.04 9.90 10.97 10.01
041 9.90 10.29 10.20

0 9.90 9.87 10.21
0.24 9.90 9.29 10.10
-1.08 9.90 8.73 9.96
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Fig. 18. The graph for table 5.
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Table 6. distance measurement result for calibration matrix of

10.1m. .
_ By A Ag | BY F A
A
Ax=rist A2 (10.1m) (10.1m)
1.04 9.90 11.30 9.91
0.41 9.90 10.60 10.04
0 9.90 10.09 9.98
-0.24 9.90 9.52 9.81
-1.08 9.90 8.93 9.85
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Fig. 19. The graph of table 6.
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Fig. 20. Stsandard deviations for the measurement in each calibra-
tion sheets.
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