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A Nonlinear Approach for Determining Camera Intrinsic Parameters
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Abstract This paper introduces a nonlinear approach for determining the camera intrinsic parameters. Firstly, by the
image of a single rectangle in space, we obtain the images of two circular points which contains a parameter r, where r is
the ratio of the length of two adjacent sides of the rectangle; and then establish some nonlinear constraints on the intrinsic

par and the p

r via the obtained images of the circular points. By turning the problem of solving the

nonlinear equations into an optimization problem, the camera intrinsic parameters are determined. Experimental result
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shows that the approach has a high accuracy.
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Tab.1 The average of experimental results based

on vary noise

Lk S L fo s ) %
0.0 1200.0000 900.0000 0.2000 1.0000 2.0000
0.2 1197.2407 897.8178 0.1226 1.4392 1.6243
0.4 1203.2518 902.3291 0.3099 0.5296 2.2511
0.6 1187.8014 891.1203 -0.1811 3.0348 0.5889
0.8 1184.2435 888.4200 -0.1521 3.5225 0.9550
1.0 1191.2509 893.0873 0.6324 0.6586 1.0614

1.2 1168.3321 876.3896 0.0611 3.7065 -1.5611
1.4 1191.7036 892.8709 1.2544 -2.3775 0.6365
1.6 1181.7148 885.7858 0.8517 2.4134 1.4449
1.8 1188.4503 890.4462 1.4875 0.8316 2.4101
2.0 1153.8536 865.1873 0.6681 5.6287 -0.9824
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3.2 AXE®RXE

EALERZED, REVAR R TN EE
BERHTFEHER BEER(EEREVENSEMLE
B—18) , 2 Fimo

X RITE, WS BUERR

1138.7934 3.7919 314.1924
K= 0 1134.3854 327.7606
0 0 1
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Fig.1 Curves of absolute errors with noise increasing by comparing the experimental results and theoretical results

(a) HEER] (b) HKER (c) HEARN
B2 AFASEKIBRTHIEER

Fig.2 Three real images
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