Contents

1 Introduction. . ... ....... ... ... .. .. 1
L1 MoOtivation . . . .o v e e e e e e 1
1.2 Classical Approaches. . . ........ .. .. ... 5
1.3  Document Organization . . . ... .. .. ....oueenenennen.. 7
References . ... ... ... . 8
2 Distributed Data Association. . . . ....... ... ... ... ... ... . ... 11
2.1 Introduction . .......... .. ...t 11
2.2 Problem Description . . ............ ... 13
2.2.1 Matching Between Two Cameras . .. ............... 14
2.2.2 Centralized Matching Between n Cameras . . .. ........ 14
2.2.3 Distributed Matching Between n Cameras . .. ......... 15
2.3 Propagation of Local Associations. . .. ................... 16
2.4 Algorithm Based on Trees . ... ............ .o, 19
2.5 Feature Labeling . .. ........ .. .. .. .. . 23
2.6  Algorithm Based on the Maximum Error Cut . . . . ... ........ 26
2.7 Simulations. . . ... ... 32
2.8 ClOSUIE . . o vttt e 35
References . . .. ... .. . 35
3 Distributed Localization . . . ... ........ ... ... ............. 37
3.1 Introduction . ........... ... ... 37
3.2 Problem Description .. .......... ... ... . ... . 39
3.3 Planar Localization from Noisy Measurements . . ............ 41
3.3.1 Centralized Algorithm. . ........................ 41
3.3.2 Distributed Algorithm . . .. ...................... 43

3.4 Centroid-Based Position Estimation from Noisy
Measurements. . . . ... .v it 49
3.4.1 Position Estimation Relative to an Anchor. ... ........ 50
3.4.2 Centralized Centroid-Based Position Estimation . .. ... .. 53
3.4.3 Distributed Centroid-Based Position Estimation . . ... ... 55

vii


http://dx.doi.org/10.1007/978-3-319-25886-7_1
http://dx.doi.org/10.1007/978-3-319-25886-7_1
http://dx.doi.org/10.1007/978-3-319-25886-7_1#Sec1
http://dx.doi.org/10.1007/978-3-319-25886-7_1#Sec1
http://dx.doi.org/10.1007/978-3-319-25886-7_1#Sec2
http://dx.doi.org/10.1007/978-3-319-25886-7_1#Sec2
http://dx.doi.org/10.1007/978-3-319-25886-7_1#Sec3
http://dx.doi.org/10.1007/978-3-319-25886-7_1#Sec3
http://dx.doi.org/10.1007/978-3-319-25886-7_1#Bib1
http://dx.doi.org/10.1007/978-3-319-25886-7_2
http://dx.doi.org/10.1007/978-3-319-25886-7_2
http://dx.doi.org/10.1007/978-3-319-25886-7_2#Sec1
http://dx.doi.org/10.1007/978-3-319-25886-7_2#Sec1
http://dx.doi.org/10.1007/978-3-319-25886-7_2#Sec2
http://dx.doi.org/10.1007/978-3-319-25886-7_2#Sec2
http://dx.doi.org/10.1007/978-3-319-25886-7_2#Sec3
http://dx.doi.org/10.1007/978-3-319-25886-7_2#Sec3
http://dx.doi.org/10.1007/978-3-319-25886-7_2#Sec4
http://dx.doi.org/10.1007/978-3-319-25886-7_2#Sec4
http://dx.doi.org/10.1007/978-3-319-25886-7_2#Sec4
http://dx.doi.org/10.1007/978-3-319-25886-7_2#Sec5
http://dx.doi.org/10.1007/978-3-319-25886-7_2#Sec5
http://dx.doi.org/10.1007/978-3-319-25886-7_2#Sec5
http://dx.doi.org/10.1007/978-3-319-25886-7_2#Sec6
http://dx.doi.org/10.1007/978-3-319-25886-7_2#Sec6
http://dx.doi.org/10.1007/978-3-319-25886-7_2#Sec7
http://dx.doi.org/10.1007/978-3-319-25886-7_2#Sec7
http://dx.doi.org/10.1007/978-3-319-25886-7_2#Sec8
http://dx.doi.org/10.1007/978-3-319-25886-7_2#Sec8
http://dx.doi.org/10.1007/978-3-319-25886-7_2#Sec9
http://dx.doi.org/10.1007/978-3-319-25886-7_2#Sec9
http://dx.doi.org/10.1007/978-3-319-25886-7_2#Sec10
http://dx.doi.org/10.1007/978-3-319-25886-7_2#Sec10
http://dx.doi.org/10.1007/978-3-319-25886-7_2#Sec11
http://dx.doi.org/10.1007/978-3-319-25886-7_2#Sec11
http://dx.doi.org/10.1007/978-3-319-25886-7_2#Bib1
http://dx.doi.org/10.1007/978-3-319-25886-7_3
http://dx.doi.org/10.1007/978-3-319-25886-7_3
http://dx.doi.org/10.1007/978-3-319-25886-7_3#Sec1
http://dx.doi.org/10.1007/978-3-319-25886-7_3#Sec1
http://dx.doi.org/10.1007/978-3-319-25886-7_3#Sec2
http://dx.doi.org/10.1007/978-3-319-25886-7_3#Sec2
http://dx.doi.org/10.1007/978-3-319-25886-7_3#Sec3
http://dx.doi.org/10.1007/978-3-319-25886-7_3#Sec3
http://dx.doi.org/10.1007/978-3-319-25886-7_3#Sec4
http://dx.doi.org/10.1007/978-3-319-25886-7_3#Sec4
http://dx.doi.org/10.1007/978-3-319-25886-7_3#Sec5
http://dx.doi.org/10.1007/978-3-319-25886-7_3#Sec5
http://dx.doi.org/10.1007/978-3-319-25886-7_3#Sec6
http://dx.doi.org/10.1007/978-3-319-25886-7_3#Sec6
http://dx.doi.org/10.1007/978-3-319-25886-7_3#Sec6
http://dx.doi.org/10.1007/978-3-319-25886-7_3#Sec7
http://dx.doi.org/10.1007/978-3-319-25886-7_3#Sec7
http://dx.doi.org/10.1007/978-3-319-25886-7_3#Sec8
http://dx.doi.org/10.1007/978-3-319-25886-7_3#Sec8
http://dx.doi.org/10.1007/978-3-319-25886-7_3#Sec9
http://dx.doi.org/10.1007/978-3-319-25886-7_3#Sec9

viii Contents
3.5 Simulations. . .. ... 58
3.6 ClOSUIE . .ot v et e e e 62
References . . ... ... .. . 62

4 Map Merging. . . . ... ... . 65
4.1 Introduction . ... ....... ... .. 65
4.2 Problem Description . ........... ... ... .. .. ... 69
4.3 Dynamic Map Merging Algorithm. . .. ........ ... ... ..... 71
4.4 Properties of the Dynamic Map Merging Algorithm. . . ... ... .. 75
4.5 Simulations. . . ... ... 83
4.6 ClIOSUIE . . .ottt et e e e e e e 85
References . .. ... . 85

5 Real Experiments. . ... ... ... ... .. ... ... .. .. ... 89
5.1 Data Association with Visual Data . .. ......... ... ... .... 89
5.2 Map Merging with Visual Data. . . ...................... 92
5.3 Data Association, Localization, and Map Merging

with RGB-D. ... ... 97
54 CloSUTE . ..o i it e 105
References . . .. ... ... 105

6 Conclusions . . . ... ... ... .. 107

Appendix A: Averaging Algorithms and Metropolis Weights. . . . ... .. 109

Appendix B: Auxiliary Results for Distributed Localization . ... ... .. 111


http://dx.doi.org/10.1007/978-3-319-25886-7_3#Sec10
http://dx.doi.org/10.1007/978-3-319-25886-7_3#Sec10
http://dx.doi.org/10.1007/978-3-319-25886-7_3#Sec11
http://dx.doi.org/10.1007/978-3-319-25886-7_3#Sec11
http://dx.doi.org/10.1007/978-3-319-25886-7_3#Bib1
http://dx.doi.org/10.1007/978-3-319-25886-7_4
http://dx.doi.org/10.1007/978-3-319-25886-7_4
http://dx.doi.org/10.1007/978-3-319-25886-7_4#Sec1
http://dx.doi.org/10.1007/978-3-319-25886-7_4#Sec1
http://dx.doi.org/10.1007/978-3-319-25886-7_4#Sec2
http://dx.doi.org/10.1007/978-3-319-25886-7_4#Sec2
http://dx.doi.org/10.1007/978-3-319-25886-7_4#Sec3
http://dx.doi.org/10.1007/978-3-319-25886-7_4#Sec3
http://dx.doi.org/10.1007/978-3-319-25886-7_4#Sec4
http://dx.doi.org/10.1007/978-3-319-25886-7_4#Sec4
http://dx.doi.org/10.1007/978-3-319-25886-7_4#Sec5
http://dx.doi.org/10.1007/978-3-319-25886-7_4#Sec5
http://dx.doi.org/10.1007/978-3-319-25886-7_4#Sec6
http://dx.doi.org/10.1007/978-3-319-25886-7_4#Sec6
http://dx.doi.org/10.1007/978-3-319-25886-7_4#Bib1
http://dx.doi.org/10.1007/978-3-319-25886-7_5
http://dx.doi.org/10.1007/978-3-319-25886-7_5
http://dx.doi.org/10.1007/978-3-319-25886-7_5#Sec1
http://dx.doi.org/10.1007/978-3-319-25886-7_5#Sec1
http://dx.doi.org/10.1007/978-3-319-25886-7_5#Sec2
http://dx.doi.org/10.1007/978-3-319-25886-7_5#Sec2
http://dx.doi.org/10.1007/978-3-319-25886-7_5#Sec3
http://dx.doi.org/10.1007/978-3-319-25886-7_5#Sec3
http://dx.doi.org/10.1007/978-3-319-25886-7_5#Sec3
http://dx.doi.org/10.1007/978-3-319-25886-7_5#Sec4
http://dx.doi.org/10.1007/978-3-319-25886-7_5#Sec4
http://dx.doi.org/10.1007/978-3-319-25886-7_5#Bib1
http://dx.doi.org/10.1007/978-3-319-25886-7_6
http://dx.doi.org/10.1007/978-3-319-25886-7_6

2 Springer
http://www.springer.com/978-3-319-25884-3

Parallel and Distributed Map Merging and Localization
Algorithms, Tools and Strategies for Robotic Networks
Aragues, R, Sagues, C.; Mezouar, Y.

2015, VN, 116 p. 34 illus., Softcover

ISBN: 978-3-319-25884-3



	Contents

