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Solution of plenty of marks in photogrammetry by bundle adjustment
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Abstract : How to calculate a plenty of marks in close range industrial photogrammetry was discussed. The op-
timization method of bundle adjustment was proposed when the number of marks was large. Firstly, the appli-
cation of the elimination point by point in adjustment calculation was analyzed. The accuracy of adjustment op-
timization was improved by introducing 10 camera intrinsic parameters of lens distortion. Then, the random
function was used to select many marks in the space for bundle adjustment. After several times of partial ad-
justment optimization, the result could be very close to the level of global adjustment optimization. This way of
adjustment not only overcomes the difficulty on out of memory and calculation interrupt in traditional calcula-
tion, but also has a high computation speed. Finally, two experiments with 1 360 and 896 marks were per-
formed and the results show that reprojection errors are 0. 076 and 0. 107 1 after reconstruction respectively. It
indicates that the method has a great accuracy and can be used in the actual measurement.
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Tab.1 Reprojection errors of images

BRIy ghhaad ARt R IRE
1 58 766 0.101 8
2 59 762 0.064 5
3 69 927 0.080 5
4 72 970 0.068 4
5 64 918 0.052 6
6 67 933 0.074 9
7 69 952 0.072 0
8 69 890 0.064 8
9 78 1014 0.071 8
10 84 1156 0.072 1
11 77 1 031 0.077 8
12 91 1290 0.074 6
13 77 1 003 0.067 9
14 80 1 044 0.104 3
15 83 1161 0.092 2
16 86 1197 0.073 4
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