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WU Xianwen
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Abstract: As a novel surveying and mapping technology, oblique photography has been widely used in various
fields, and its 3D reconstruction is composed of five key technical processes, namely image feature point
extraction and matching, aerial triangulation, dense point cloud matching, triangulation network construction
and texture mapping. Among them, aerial triangulation is the most important, if it is not successful, it will lead
to the failure of three —dimensional reconstruction. In this paper, the relevant factors which affected fracture,
overlap stratification, bending, water boundary stratification of aerial triangulation result were analyzed,
furthermore, several optimization methods for aerial triangulation result of oblique photography were proposed,
which are validated by using Context Capture software in practical production projects. The result shows that the
proposed air triangulation optimization method can improve the efficiency of 3D reconstruction, and it can be
used for reference to the optimization of aerial triangulation in oblique photography.
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Fig.1 Fracture diagram of aerial triangulation result
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Fig.2 Diagram of fracture after optimization
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Table 1 Data processing status after manually joining connection points when fracture appeared in aerial triangulation

result
w4 JCAARR X/m FRAARR Yim AR Z/m FIEG 4L \E&L% PRSI fm
2 Ipixels

User Tie Point 1 560 255.5939 2 490 302.946 106.376 177 6 16 0.75 0.016 68
User Tie Point 2 559 901.0291 2 490 462.486 102.823 022 3 19 0.59 0.013 78
User Tie Point 3 559 745.320 7 2 490 446.399 103.441 816 4 15 0.83 0.014 86
User Tie Point 4 560 244.454 7 2 490 325.686 106.367 190 3 18 0.83 0.014 73
User Tie Point 5 559 905.763 3 2 490 433.226 102.704 720 0 16 0.71 0.018 53
User Tie Point 6 559 867.005 0 2 490 865.058 102.589 355 0 15 0.83 0.016 06
User Tie Point 7 559 977.394 2 2 490 724.810 105.935 633 4 15 0.78 0.014 02
User Tie Point 8 560 027.284 6 2 490 659.769 104.752 575 6 15 0.84 0.015 74
User Tie Point 9 559 895.594 5 2 490 691.228 106.078 377 7 15 1.16 0.017 44
User Tie Point 10 560 181.122 1 2 490 630.734 107.4497979 16 0.54 0.007 19
User Tie Point 11 560 352.968 4 2 490 342.665 106.803 780 4 19 0.63 0.012 51
User Tie Point 12 560 248.798 3 2 490 462.979 107.559 985 6 15 0.83 0.0137
User Tie Point 13 560 064.457 3 2 490 415.502 105.775 201 0 15 0.89 0.015 33
User Tie Point 14 560 120.233 7 2490 511.103 106.103 306 6 14 0.67 0.011 94
User Tie Point 15 559 837.216 2 2 490 628.154 104.649 873 7 15 0.82 0.013 18
User Tie Point 16 559 820.859 3 2 490 416.240 102.802 627 0 15 0.58 0.009 11
User Tie Point 17 560 077.292 1 2 490 261.089 99.291 557 7 13 0.71 0.020 29
User Tie Point 18 560 181.000 6 2 490 405.861 106.3334618 15 0.64 0.02165

EiRE 0.77 0.015 21

SR E 0.78 0.014 86

*x2
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Table 2 Data processing status after manually joining connection points when overlap stratification appeared in aerial

triangulation result

%

¥4 JLAAPR X/m FRAARR Yim SEE ZIm FRtEG e PR BRI 2 /m
R Ipixels
User Tie Point 1 560 672206 7 249 023 4.886 109.920 565 2 15 0.87 0.015 17
User Tie Point 2 560 578.200 8 249 041 7.134 106.674 647 4 16 1.04 0.015 92
User Tie Point 3 560 711.961 4 249 030 7.657 110.460 421 5 16 1.13 0.019 21
User Tie Point 4 560 717.128 6 249 036 7.676 112378 057 5 15 0.65 0.013 85
User Tie Point 5 560 729.847 7 249 050 4.539 111.594 496 3 15 1.05 0.014 95
User Tie Point 6 560 601.083 9 249 048 0.155 107.914 195 0 15 0.47 0.014 94
User Tie Point 7 560 708.651 4 249 047 8.138 109.533 741 3 17 0.86 0.013 42
User Tie Point 8 560 625.053 4 249 033 6.249 106.869 153 0 15 0.9 0.011 97
User Tie Point 9 560 599.876 3 249 044 9.589 108311 598 9 15 1.08 0.015 63
User Tie Point 10 560 544.472 1 249 044 3.689 109.027 930 0 17 0.88 0.015 22
User Tie Point 11 560 624.566 8 249 041 1.227 108.816 102 6 15 0.84 0.021 51
User Tie Point 12 560 655.421 5 249 034 5.645 108.767 225 3 15 0.98 0.014 81

(BT
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User Tie Point 13 560 603.690 2 249 037 3.445 106.071 535 8 15 0.86 0.016 53
User Tie Point 14 560 664.502 8 249 042 6.702 108.408 312 6 15 12 0.020 51
User Tie Point 15 560 726.4819 249 043 3.407 112.383 863 3 16 0.63 0.013 47
ERRE 0.92 0.016 02
SRz 0.88 0.015 17
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Fig.3 Diagram of overlap stratification of aerial triangulation result
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Fig.4 Diagram of overlap stratification after optimization
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Fig.5 Diagram of aerial triangulation result bending
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Fig.6 Diagram of bending after optimization
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Table 3 Data processing status after manually joining connection points when bending appeared in aerial triangulation

result
v FLAAFR X/m FRAAFR Y/m =2 Z/m PTG L \F&% PR PGEIR 2 Im
B Ipixels
User_Tie_Point_1 560 618.688 0 249 102 3.45 100.986 430 4 15 0.79 0.021 32
User_Tie_Point_2 560 644.018 3 249 093 0.878 108.469 395 7 15 0.86 0.022 27
User_Tie_Point_3 560 670.671 8 249 101 1.590 101.218 578 5 15 1.3 0.022 01
User_Tie_Point_ 4 560 575.463 0 249 106 7.342 103.071 400 8 15 0.97 0.020 06
User_Tie_Point_ 5 560 694.000 1 249 090 7.891 109.268 283 3 15 1 0.021 59
User_Tie_Point 6 560 658.098 1 249 091 0.552 108.247 771 9 15 1.19 0.027 17
User_Tie_Point_7 560 349.911 2 249 114 5.785 105.473 736 2 15 0.93 0.016 64
User_Tie_Point_8 560 473.622 6 249 100 7.177 107.428 736 3 15 1.13 0.017 59
User_Tie_Point_9 560 752.886 3 249 101 8.147 105.953 021 1 15 0.94 0.020 72
User_Tie_Point_10 560 467.276 8 249 104 7.271 107.628 179 9 15 1.84 0.023 12
User_Tie_Point_11 560 362.366 5 249 107 9.115 118.202 114 9 15 0.94 0.021 49
User_Tie_Point_12 560 321.403 4 249 113 1.000 120.162 763 7 15 1.42 0.023 25
User_Tie_Point_13 560 720.918 1 249 101 3.268 103.601 781 9 15 1.08 0.047 92
User_Tie_Point_14 560 637.351 3 249 108 0.101 109.4013990 15 0.96 0.022 85

(FeT %)
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W JEAAFR X/m FRAAPR Vim 2 Z/m PR 5L ﬂﬁ&% PRI 2 im
BRZE Ipixels
User_Tie_Point_17  560384.5090 249 104 1.706 117.886 342 2 15 0.86 0.016 46
User_Tie_Point_18 560 587.117 6 249 104 1.73 100.987 698 4 15 1.23 0.027 77
User_Tie_Point_19 560 715.693 0 249 103 5.385 103.230 827 3 15 0.93 0.016 04
User_Tie_Point_20 560 703.263 7 249 086 2.117 120.0320294 15 0.73 0.016 44
User_Tie_Point_16 560 466.834 2 249 098 7.272 111.232 677 0 15 0.68 0.014 69
iRz 1.06 0.022 79
SHERE 0.96 0.021 49
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Fig.7 Diagram of intersection at the intersection of water boundary of aerial triangulation result
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Fig.8 Diagram of optimization result at the intersection of water boundary
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Table 4 Data processing status after manually joining connection points when stratification appeared at water boundary in

aerial triangulation result

v A6AAHR X/m ZRAAPR Y/m EFE Z/m FrEG £ \E&L% PR AR 2 /m
7 Ipixels

User_Tie_Point_I 558 155.652 3 248 372 3.929 178.425 803 15 0.85 0.036 69
User_Tie_Point_3 558 256.786 9 248 373 9.244 176.982 510 6 15 1.07 0.029 71
User_Tie_Point_2 558 258.028 1 248 359 8.749 169.577 145 0 15 0.59 0.023 9
User_Tie_Point_4 558 083.350 4 248 324 7.399 191.759 031 6 15 0.67 0.023 67
User_Tie_Point_5 557 727.63 248 263 3.767 229.190 503 5 15 0.73 0.019 44
User_Tie_Point_6 557 621.779 4 248 292 3.898 203.583 555 9 15 0.83 0.026 7
User_Tie_Point_7 558 066.204 9 248 343 8.619 174.107 217 0 15 0.72 0.035 9
User_Tie_Point_8 558 241.540 6 248 351 4.489 169.319 623 6 15 0.71 0.025 64
User_Tie_Point_9 557 810.9732 248 310 1.121 194.679 360 4 15 0.72 0.017 68
User_Tie_Point_10 557 753.838 9 248 281 1.508 208.838 647 7 15 0.8 0.017 07
User_Tie_Point_11 557 846.640 3 248 283 5.316 223.642 681 4 15 1.23 0.032 54
User_Tie_Point_12 557 927.298 3 248 323 0.484 189.931 499 0 15 0.59 0.034 95
User_Tie_Point_13 557 968.010 9 248 310 7.253 206.864 196 9 15 0.72 0.035 39
User_Tie_Point_14 557 729.274 248 303 8.084 197.035 542 3 15 0.86 0.018 51
User_Tie_Point_15 557 561.194 3 248 285 0.964 218211 016 8 15 0.74 0.029 81
User_Tie_Point_16 558 086.968 7 248 324 4.616 191.325 219 3 15 0.71 0.032 51
User_Tie_Point_17 557 716.865 3 2482739.974 214.328 040 6 15 0.6 0.017 41
User_Tie_Point_18 557 933.207 3 248 318 6.711 191.218 131 6 15 0.81 0.029 15
User_Tie_Point_19  558018.2578 248 340 3.458 178.435 460 2 15 0.66 0.023 23
User_Tie_Point_20  557889.1783 248 280 0.834 236.6407255 15 1.03 0.018 7
User_Tie_Point_21 557 676.710 2 248 294 2.897 203.014 978 1 15 0.96 0.034 32
User_Tie_Point_22 558 028.182 4 248 314 2.497 203.597 078 6 15 1.28 0.034 47
User_Tie_Point_23 557 932.201 248 339 2.409 190.558 993 7 15 0.64 0.040 97
User_Tie_Point_24 558 059.375 5 248 355 1.388 183.6036615 15 1.35 0.039 38
User_Tie_Point_25 558 074.702 3 248 350 1.486 174.659 983 6 15 0.66 0.026 75

EiRE 0.85 0.0291

SHERE 0.73 0.029 15
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