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Abstract : When a camera installed on a vehicle is used, estimation of the camera pose including tilt, roll, and pan
angle with respect to the world coordinate system is important to associate camera coordinates with world coordinates.
Previous approaches using huge calibration patterns have the disadvantage that the calibration patterns are costly to
make and install. And, previous approaches exploiting multiple vanishing points detected in a single image are not
suitable for automotive applications as a scene where multiple vanishing points can be captured by a front camera is
hard to find in our daily environment. This paper proposes a camera pose estimation method. It collects multiple images
of lane markings while changing the horizontal angle with respect to the markings. One vanishing point, the cross point
of the left and right lane marking, is detected in each image, and vanishing line is estimated based on the detected
vanishing points. Finally, camera pose is estimated from the vanishing line. The proposed method is based on the fact
that planar motion does not change the vanishing line of the plane and the normal vector of the plane can be estimated
by the vanishing line. Experiments with large and small tilt and roll angle show that the proposed method outputs
accurate estimation results respectively. It is verified by checking the lane markings are up right in the bird’s eye view
image when the pan angle is compensated.

Key words : Camera calibration(Z}H 2} 2] B 2| o] A), Pose estimation(E= F=74), Lane detection(XH1 4 &),
Vanishing point(2~4 ), Vanishing line(4>4 A1)
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Fig. 1 Calibration pattern-based extrinsic parameter estimation
needs a huge calibration pattern and wide flat plane
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Fig. 4 Vanishing line is detected by fitting detected vanishing
points (blue dot) into a line (red line)
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Fig. 5 Bird’s eye view image using the estimation result (a)
When tilt and roll angle are compensated (b) When
tilt, roll, and pan angle are compensated. Up right lane
markings show that the estimated pose is correct and

accurate
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Fig. 7 Bird’s eye view image of the second test set when tilt,
roll, and pan angle are compensated
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