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Calculation of Camera Rotation Angles
for a Point to be Projected on the Image Origin

Youji FUKADA

Industrial Electronics & Systems Development Lab., Mitsubishi Electric Co.
8—1—1,\Tsukaguchi—honmachi, Amagasaki 661, Japan

In this paper, a method that calculates angles by which the camera is rotated for an attended
point to be projected on the image origin is described. It has been developed for the calibration
of a camera mounted on a mobile robot, 6 degrees of freedom recovery problem and so on. First, al-
gebraic equations derived so far are analyzed, and it is shown that they are influenced by noises.
Second, robust equations are presented using approximate image coordinates of a rotated point. This
approximation is done by assuming rotation angles are small. Last, lots of experiments are executed

in order to ensure the robustness of our calculation method.
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P2} 2028.4 | 149.2 } -6.791 | 0.0000 }0.989 | 0.0002
P3| 2023.91 46.6|-1.541 | 0.0001 |0.827 }0.0001
P4 2023.31157.2 }-4.6833 | 0.0000 |5.197 {0.0001
P11} 2036.3| 42.8 | -3.226 | 0.0000 |2.418 {0.0002
P2 {2042.7| 29.6}-6.014 | 0.0000 |1.228 }0.0002
P3]2028.8| 22.61-0.933]0.0000 [1.375 |0.0001
P412028.2| 15.6}-3.968 | 0.0000 |5.973 |0.0002
P11}2039.0| 56.0]-4.015]0.0000 {2.188 {0.0002
P2 | 2041.8 | 174.0 { ~6.253 10,0001 {1.535 |0.0000
P312025.6| 91.71-0.800 {0.0005 |1.373 |0.0001
P4} 2032.5}204.0|-3.981 {0.0003 §5.941 {0.0004
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