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Incremental Pose Graph Segmentation Algorithm Based on Camera Orientation Change

FAN Hanqgi and WANG Shaojing
School of Information, North China University of Technology,Beijing 100144 ,China

Abstract In camera trajectory estimation,pose graph is one of the most widely used tools to reduce the cumulative error. How-
ever,the scale of the pose graph grows as the cameras move, which would render trajectory estimation impossible in the real-time
required applications like AR/ VR (augmented reality/virtual reality). To reduce the size of the pose graph optimization, this paper
proposes an algorithm that segments the trajectory of cameras incrementally by the change of orientation. The orientation changes
significantly where the trajectory is segmented by the proposed algorithm. Efficiency is improved by optimizing the cameras with
obvious orientation changes instead of the entire trajectory. In addition, the starting camera and the ending camera of the trajecto-
ry segment are utilized as references to estimate different poses for each camera within the trajectory segment, followed by the
weighted average method is used on its different poses to solve the final pose. Which not only avoids a large amount of computa-
tion of nonlinear optimization,but also reduces the influence of noise to achieve high accuracy. Experiments on EuRoC, TUM,and
KITTI datasets show that the proposed scheme reduces the size of the pose graph optimization and ensures the accuracy of trajec-
tory.

Keywords Pose graph,Camera orientation, Trajectory segmentation, Weighted average,Incremental
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with the same origin completely overlapping after two rotations
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Fig. 6 Schematic diagram of segmenting the pose graph by our

algorithm and the line fitting method on MHO5 sequence
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Table 1 Comparison of RMSE, MEAN and STD between trajectories optimized by OURS, ORBSLAM2,
Line Fitting method,SubMap method and the real trajectory
CHLA :m)
RMSE MEAN STD

7 3 OURS ORB Line Sub OURS ORB Line Sub OURS ORB Line Sub

SLAM Fiting Map SLAM Fiting Map SLAM Fiting Map
MH_05 0.0536 0.0512 0.1268 0.0676 0.0501 0.0471 0.1064 0.0571 0.0359 0.0262 0.0502 0.0402
V1_02 0.0649 0.0623 0.0816 0.0735 0.0626 0.0596 0.0773 0.0695 0.0181 0.0171 0.0261 0.0240
V1_03 0.0779 0.0721 0.1413 0.1065 0.0698 0.0634 0.1246 0.0944 0.0346 0.0341 0.0665 0.0492
V2_01 0.0600 0.0578 0.0731 0.0693 0.0563 0.0535 0.0696 0.0594 0.0227 0.0200 0.0277 0.0254
Fr2_desk 0.0390 0.0388 0.0635 0.0412 0.0328 0.0318 0.0358 0.0341 0.0231 0.0222 0.0246 0.0236
Fr3_office 0.0170 0.0163 0.0290 0.0195 0.0167 0.0154 0.0175 0.0170 0. 0062 0.0054 0.0085 0.0076
KITTI00 7.0747 6.9880 7.6619 7.3397 6.4644 6.3008 6.6814 6.6501 2.9045 2.8738 3.1740 3.0410
KITTI02 13.0960 13.0080 14. 6350 13.8740 11.4860 11.4020 12.7400 12.2510 6.4356 6.1124 7.2023 7.0432
KITTI0S 1.5433 1.5378 1.6941 1.6571 1.3367 1.3325 1.4900 1.4363 0.6352 0.6299 0.8593 0.7012
KITTI06 1.9059 1.8694 2.5676 2.3094 1.6486 1.6333 2.1069 1.9572 0.9735 0.8911 1.4676 1.2258
KITTI07 0.8285 0.8198 1.1064 0.9294 0.7637 0.7452 0.9785 0.8368 0.3412 0.3215 0.5164 0.4044
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Table 2 Comparison of the optimization scale and optimization time of OURS, ORBSLLAMZ2, Line Fitting method,SubMap method

OURS ORBSLAM Line Fitting SubMap
Jr 7 Loop_ID - - . k

KFS Time/s KFS Time/s KFS Time/s KFS Time/s
MH_05 1 181 0.0610 356 0.544 54 0.0065 118 0.033
V1_02 1 46 0.0060 71 0.030 31 0.0050 35 0. 005
V1 03 1 27 0.0030 83 0.016 31 0.0040 39 0.005
- 2 95 0.0130 129 0.035 79 0.0070 99 0.014
V2_01 1 57 0.0070 82 0.033 32 0.0030 40 0. 004
Fr2_desk 1 123 0.0160 163 0.105 81 0.0090 93 0.011
Fr3_office 1 155 0.0180 225 0.290 83 0.0110 112 0.013
1 195 0.0370 482 0.263 97 0.0120 159 0.029
2 391 0.0590 752 0.476 149 0.0290 286 0.049

KITTI00
3 441 0.0840 988 0.593 206 0.0480 316 0.063
4 586 0.1060 1380 1.313 288 0.0380 472 0.086
1 614 0.0820 1597 2.306 413 0.0520 542 0.067

KITTI02
2 637 0.1360 1663 2.539 420 0.0740 553 0.011
1 102 0.0160 348 0.177 81 0.0110 98 0.014
KITTI0S 2 225 0.0450 649 0.451 149 0.0270 216 0.039
3 236 0.0590 693 0.467 155 0.0290 228 0.043
KITTI06 1 121 0.0238 415 0.310 47 0.0100 98 0.020
KITTI07 1 105 0.0120 250 0.100 59 0.0070 83 0.009
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Fig. 7 Comparison of trajectories optimized by our algorithm, ORBSLLAMZ2, line fitting method,submap method and the real trajectory
on EuRoC, TUM and KITTTI dataset
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Fig. 8 Function graph of the rotation angles a and b with respect to time on EuRoC, TUM and KITTI datases
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