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Camera calibration method based on double neural network
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Abstract: In computer vision, camera calibration as the premise of camera measurement technology, is an
essential part. Aiming at the problem that the training accuracy of camera calibration method based on neural
network is not high enough, a camera calibration method based on double neural network was proposed. Starting
from the imaging model, it was deduced that the camera coordinate Z, was a function of the world coordinate and
the pixel coordinate. On the basis of considering Z,, the imaging model was simplified into two function relations,
and two neural networks were used for calibration, which not only differentiated the task amount of single neural
network, but also fully followed the imaging model. The experimental results show that compared with other
calibration methods based on neural network, this method improves the accuracy of camera calibration. And the
average calibration error is 0.1786 mm in the calibration range of 400 mm X300 mm, which verifies the
feasibility and effectiveness of proposed method.
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Tab.1 Influence of hidden layer node number on

experimental results

Number of hidden layer nodes errory;/mm errory;/mm
6 0.130 0.0987
8 0.164 0.148
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14 0.0647 0.0622
16 0.000210 0.000274
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20 0.000195 0.00159
22 0.000569 0.000889
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Tab.2 Error of partial calibration point

Expert output Proposed method Method in Ref. [13]

Xw/mm Yy /mm Zy/mm Xw/mm Yy /mm Zy/mm Xw/mm Yy /mm Zy /mm
30 60 3.7650 30.0132 59.9826 3.5177 29.7803 59.763 6 3.5139
30 120 18.7900 30.0824 120.103 18.8464 30.1413 119.846 18.4452
60 30 108.9200 59.9819 29.8937 108.9940 59.6575 29.9067 108.3465
90 90 108.9200 89.9033 89.9493 108.8836 90.0887 90.2409 107.9858
120 240 108.9200 119.8934 240.051 108.8500 119.7397 240.082 108.9832
150 30 108.9200 150.1060 29.8590 108.9702 149.7396 29.9120 109.1905
180 60 105.1450 179.8512 59.9526 105.0527 179.7629 59.9960 104.9458
210 180 105.1450 210.1164 179.833 105.0298 210.2637 179.878 105.3433
240 210 105.1450 240.0994 210.101 105.0015 240.2051 210.132 104.9842
330 240 108.9200 330.2025 240.035 108.9867 330.0932 240.1141 108.6544
E 0.1786 0.4378
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Fig.11 Image of 3D reconstruction
Fig.12 Distorted image
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Tab.3 Calibration error of different methods under the condition of high lens distortion
Proposed method Method in Ref. [13] BP method
Error/mm X,Z Y.Z X, Y 7 X, Y,Z
best 0.000343 0.000414 0.000370 0.000835 0.031687
avg 0.3193 0.5016 1.2126
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4 z:lnz -L/b\ structured light 3D measurement system based on quantum
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