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Borrmann, D., Elseberg, J,, Lingemann, K., Nuchter, A, & Hertzberg, J. (2008).
Globally consistent 3D mapping with scan matching. Robotics and Autonomous Systems, 56(2), 130-142.
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LIDAR LIDAR — Light Detection and Ranging
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Velodyne Velodyne Velodyne Hokuyo
HDL-64e HDL-32e VLP-16 3D-URG
A TE BE ~120m ~70m ~100m ~50m
IKEREF A 360° 210°
BEREFA 26.8° 41.3° 30° 40°
(+2°~-24.33°) (+10.67°~-30.67°) (+15°~-15°) (+35°~-59)
AIE 1,333,000 700,000 300,000 10,360
TRA > 2R IRA > /R IRA > /R RA > N/ IRA > /R
A $80,000 $30,000 $8000 $5,000
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Takeuchi Eijiro, and Takashi Tsubouchi.

"A 3-D scan matching using improved 3-D normal distributions transform for mobile robotic mapping.” Intelligent Robots and
Systems, 2006 IEEE/RSJ International Conference on. IEEE, 2006.
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Points_Map_Loader

(#8E4D) PCDI 7 A )L Z&FRAHIAFH. points_map hEWVT(CI\TUw g

points_map_loader

# .PCD v0.7 - Point Cloud Data file format
VERSION 0.7 —
PCD (Point Cloud Data) A —<w I~ | [ELDS v zred
TYPEFFFF -
- PCLOEBET A —T WV ~ COUNT1111 - NS . N \
WIDTH 299939 Fek. T —5ERE)
£ M2 2
- yffitiﬂ;:‘:t%b‘/‘l‘\— ~ HEIGHT 1
- - VIEWPOINT 0001000
XYZEY, XYZRGBE! (XYZ+£8) , POINTS 299939 -
F T = DATA ascii
XYZIEL (XYZ+[R5358%) | etc. -92770.922 -16333.243 109.088 2.3509886¢-38
w -92771.492 -16331.994 108.753 1.2471689¢-38
H kK .
- ASCII / Binary (D21&%8 -92771.805 -16332.02 108.843 6.0849158¢-39 F—4
. T Ve -92772.094 -16332.278 109.014 6.1893938¢-39 UTFIRA > ~
Binary (& ASCII K DRTF - SedHAH N SR -92772.375 -16332.604 109.211 1.9345711e-38 ( )

-92772.727 -16332.418 109.229 9.120906e-39
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*NMEA (National Marine Electronics Association) A —<XW &
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$GPGGA, 052953.000, 3538.9921, N, 13924.1102, E, 1, 8, 1.12, 133.6, M, 39.3, M, , * 51
T I B2

$GPGSA, A, 3, 25, 12, 14, 22, 18, 09, 27, 15,,,,,1.44,1.12,0.91 * 09
ANIF FHEEZID
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NDT_MATCHING
XY F U IRREEDIRE
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t-1 t t+1
previous_pose current_pose predict_pose
offset = current_pose- = current_pose+offset
previous_pose
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PCL — pointcloudlibrary

ndt_matching FMD3EZ(C (S PCL DEEZEF

« 2IRTT / ARTTREHVIBDI=ODA—T >V — XI55, W—)LEf
« ROS &R 78
« FRAQ TR BB O EEZ HR—

REULIE

5l : ndt_matching.cpp (—2B)

#include <pcl/registration/ndt.h>

static pcl::NormalDistributionsTransform<pcl::PointXYZ, pcl::PointXYZ> ndt;
ndt.setInputTarget (map ptr); // HRF—5DFHHMHAH

ndt.setInputSouce (filtered scan ptr); [/ AFv>FT—HFDsFdH+AH
ndt.align (output cloud, init guess) // 7‘)9:/0:.1'%
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Ndt_matching ¥4
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- MMS (Mobile Mapping System) (C&DETEI
- IR > bISD R /ADASHEE]

> LIDAR

»>NDTRAF v >NV FT/ICPRFv Y F T
- ICP(EHH DT —HFE, XAFv>DFT—FE2IMIFI DN, NDTIERF > DT —FEDH (KT

> J — RIERK
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