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Line Matching in Three-Dimensional Reconstruction
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Abstract: A line matching method based on Line Segment Detector (LSD) algorithm was proposed to resolve
holes possibly in traditional three-dimensional (3D) reconstruction by characteristic point matching. Firstly, we
used Unmanned Aerial Vehicle to take pictures of campus buildings and ensured that there were overlaps in
neighboring pictures. Secondly, we selected the highest similarity scores to obtain the neighboring picture sets
and matched only between neighboring pictures. Then, LSD algorithm was used to extract the line segments in
the pictures. Finally, the 3D segment model was reconstructed by using two-dimensional segment matching
based on epipolar constraint. Three important parameters, fixed threshold 7 , number of the nearest neighbors
M and matched specific segment in neighbors K were used in the model. A parameter evaluation was made in
four different picture sets. The experiment results showed that the reconstructing rate and model accuracy were
highest when 7 was less than 0.5, M was 10 and K was 10.
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Fig. 1 Schematic diagram of LSD algorithm:
(a)image, (b)lever-line field, (¢)line support regions,

(d)aligned points
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Fig. 2 Matched image of two-dimensional line segments
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Tab. 1 Time and line numbers of 3D reconstruction under different 7
7=0.1 7=0.25 7=0.5 7 =0.75 7=0.9
Bl Seds wbil BB whEl RBCE, mbi O KRB mEm KRB IR/ LRBUEU/
min % min % min % min % min %
WIT & 4515 22 2534 21 2524 17 1741 19 2397 16 908
WIT (55 ik 21 1737 24 1745 16 945 18 1613 16 273
WIT 45t 39 1042 42 1046 29 5035 37 9 642 24 1499
PHOTOSCAN
. 5693 20.6 5678 17 4793 20 5603 16 33 54
AL S

B3 ARBE FWITEHE=ZFEZERZERFM: (2)0.1,(b)0.25,(c)0.5,(d)0.75,(e)0.9
Fig. 3 Effects of different 7 on 3D reconstruction of library of WIT: (a)0.1,(b)0.25,(¢)0.5,(d)0.75,(e)0.9
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Tab.2 Time and line numbers of 3D reconstruction of library of WIT at different M, K

K=1 K=5 K=10 K=20

BfIE] /min - ZRBEEL / 4 BFIA] /min - ZRBOHL /4% BFE /min - ZRBEEL /% BFEL/min ZRBEER /S5
5 4 204 5 552 6 721 6 925
10 6 894 9 2083 7 2524 11 2856
20 13 1276 14 1925 21 2259 33 2614
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Fig. 4  Effects of different M, K of 3D reconstruction on

(a)time, (b) line numbers
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