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Automatic generation of three dimensional colored point
clouds based on multi-view image matching
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Abstract; With the aim to reconstruct three dimensional virtual scenes, a new algorithm for automati-
cally generating three dimensional colored point clouds from aerial images is proposed in this paper.
The algorithm adopts a new multi-view image probability relaxation global matching strategy based on
fusion of object space and image space information to synthetically utilize multi-image information to
improve matching reliability. Then, according to multi-view image matching results, multi-image
bundle adjustment is used to compute the three dimensional coordinates of matching points. Finally, a
statistical test on correctness of adjustment model is adopted to quantitatively measure the accuracy of
computed three dimensional coordinates. The proposed algorithm is applied to actual aerial images.

The experimental results on a statistical test indicate that matching reliability is above 90% , which
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means that the proposed algorithm has higher robustness and precision. Through proposed method,

all planar pixels in the overlapping region of multi-view image are transformed to three dimensional

points, and three dimensional colored point clouds with full digital format is automatically generated

to represent geographic scenes. It can well satisfy the requirements of quick reconstruction of three di-

mensional geographic scenes with large scopes.

Key words: multi-view image matching; probability relaxation; bundle adjustment; statistical test;

three dimensional colored point cloud
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Precision test results of proposed approach for

Tab. 1

control points (mm)

M4 AX AY ANZ ox oy oz

33054137 7 14.7 171.5 7.7 7.7 34.8
33054038 0.7 2.1 45 6.7 15.5 29.6

32054013 10.9 —0.2 0.1 10.1 17.5 43.2

3305408 —3.4 —100.5 145.2 4.7 15.0 20.9
3305401 —4.5 15.5 —8.6 13.8 37.5 61.1
3406108 —12.2 —1.3 —0.9 10.3 19.1 46.0
980547 —7.3 —18.9 12.4 9.4 21.0 42.0
33060134 7.7 —0.5 132.4 16.1 16.1 73.3

3206002 14.4 —61.6 220.8 2.0 3.3 9.1
3306008 —49.9 272.7 —425.3 7.9 23.4 34.6
330602 —3.6 0.1 —0.4 10.3 26.7 46.6
3406708 —7.2 29.7 13.3 9.1 20.4 41.4

Xt EBE 10.7  43.2  97.9 9.0 18.6 40.2
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Experimental aerial images and 3D colored point clouds generated by proposed approach
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(b)Distribution of unreliable points in point (c)Distribution of unreliable points in
clouds generated by matching point clouds generated by proposed
strategy of reference [21] matching strategy
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Fig. 4 Results of unreliable point distribution in 3D point clouds generated by different image matching methods
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