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Abstract: When using Time —Of —Flight (TOF) camera to obtain depth values, corner distortion and
precision offset often occur. At present, the main methods to compensate depth errors are based on the
techniques like error look—up table or curve fitting, which has a large amount of calculation resulting in
slow compensation speed. By analyzing the depth error distribution law of TOF camera at different
distances, a real —time and high —precision error compensation method was proposed. The error
compensation model was simplifed by using the rotational symmetry of TOF depth image and the
characteristics of error distribution. The order of magnitude of the parameters was reduced, and the
accuracy and speed of compensation process were effectively improved. The proposed algorithm was

applied to Kinect v2 depth sensor for depth compensation, the flatness error within the effective distance
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dropped to 0.63 mm, the average error dropped to 0.704 0 mm, and the single frame data compensation

time was less than 90 ms. Since the algorithm compensates only based on the optical path difference, it

is suitable for all TOF principle cameras. The results of experiments show that the proposed algorithm

can quickly and effectively reduce the depth error of TOF camera, and is suitable for real—time, high—

precision three—dimensional reconstruction of large field of view.
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Fig.1 Schematic diagram of TOF measuring principle
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Fig.2 Diagram of TOF camera optical signal path
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R2ABMNEBREMEHESIN(ERRE . FHREREEZE FTEERE)
Tab.2 Analysis before and after error compensation for different positions (maximum error,

average error, standard deviation, flatness error)

Maximum error Mean error Standard deviation Flatness error
(Absolute value)/mm (Absolute value)/mm
Distance/mm
Before After Before After Before After Before After
compensation compensation compensation ~compensation compensation compensation compensation ~CcOmpensation
900 14.842 6 0.576 1 2.502 9 0.127 4 2.707 0 0.134 1 1.447 4 0.326 3
1 200 8.893 9 2.259 6 1.438 7 0.532 8 1.585 7 0.603 7 1.029 8 0.586 9
1 700 1.596 5 0.409 9 0.240 6 0.704 0 0.261 0 0.091 1 0.448 7 0.269 1
2 200 3.299 0 1.423 2 0.530 1 0.253 2 0.582 5 0.241 7 0.669 7 0.432 8
2 700 9.658 3 1.070 2 1.617 9 0.141 3 1.711 7 0.177 0 1.144. 9 0.323 2
3 200 21.062 5 2.991 4 3.112 2 0.495 3 3.450 3 0.560 7 1.611 3 0.541 2
3 700 34.798 3 2.186 6 5.711 4 0.326 7 6.379 0 0.411 4 2.214 4 0.449 9
4100 50.209 3 4.169 4 8.152 7 0.424 7 9.226 1 0.569 4 2.673 7 0.626 3
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