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» ICP (Iterative Closest Point) - PJ. Besl| et al. (1992)

> 2D-NDT (Normal Distributions Transform) - P. Biber et al. (2003)

» 3D-NDT - E. Takeuchi et al. (2006) , M. Magnusson et al. (2007)
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Borrmann, D., Elseberg, J., Lingemann, K., Niichter, 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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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
(#824D) PCDTI 7 AL ZFd+AFH. points_map hEWO(C/\TUwE 1

points_map_loader

# .PCD v0.7 - Point Cloud Data file format
VERSION 0.7 —
PCD (Pomt Cloud Data) JA—wW b | DELES xyzreb
TYPEFFFF :
PRI . WIDTH 299939 (el =8
- &*%Uﬂﬁﬁjiﬂﬂ_\— ~ HEIGHT 1
VIEWPOINT 0001000
Eidl il
XYZZZ, XYZRGBZZ (XYZ+@) 1 POINTS 299939 ]
Y I = DATA ascii -
XYZIEL (XYZ+55958/) | etc. -92770.922 -16333.243 109.088 2.3509886¢-38
-92771.492 -16331.994 108.753 1.2471689¢-38
= ASCll / Binary OD27&%H -92771.805 -16332.02 108.843 6.0849158¢-39 | | F—4
. Sx3,3 VESS -92772.094 -16332.278 109.014 6.1893938e-39 UFIRA > N
Binary (& ASCII K DRI - AL H D ER -92772.375 -16332.604 109.211 1.9345711e-38 ( )

-92772.727 -16332.418 109.229 9.120906e-39
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points_map_loade
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PCDZT 7L : 1TD@DPCDIE100mx100m

arealists.txt
filename, min_x,y,z,
max_x,y,z

arealists 77 -1JL : PCDI 71L& &
xyzPEARDE/IME - SRAKAE

BEMBEDRERFR3Z00X — LB X3)DPCDZE/\ T Uw 1

current_pose :
ndt_matchingt>current_poseN 518 5N 2 BEAIE
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‘ Voxel Grid_Filter
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‘ nmealtfpose
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’ nmea2tfpose

*NMEA (National Marine Electronics Association) A —<wW
v i5. 12E - BE. AMIRE. G2 fFEIDEHNDHD

$GPGGA, 052953.000, 3538.9921, N, 13924.1102, E, 1, 8, 1.12, 133.6, M, 39.3, M, , * 51
&= EE B2

$GPGSA, A, 3, 25, 12, 14, 22, 18, 09, 27, 15,,,, ., 1.44,1.12,0.91 * 09
AIIA FREIZID
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NDT MATCHING
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NDT_MATCHING

N F I REREF DIRE
- AFTIRYFIIE BEOR\W Y FUIOMMMIEESZ BT LT, INRF COREAEERS

I ENVEIEE
—BF2 R > TIGDIALE - BEDESNS. RORFT DT Y FIDAIE - BE =GRS
9B & TR

t-1 t t+1
previous_pose current_pose predict_pose
offset = current_pose- = current_pose+offset
previous_pose
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| &% pcL &

PCL - pointcloudUbrary
ndt_matching FMDEE(C (& PCL DEIEZEF

« 2RTT / ARTTHREHUBDI=ODA—T N —ARSAT5Y, W—)LEF
« ROS &R 178
« BRA TR EHIB DEE X YR — b

RS fIE&HE RENIE

5l : ndt_matching.cpp (—2B)

#include <pcl/registration/ndt.h>

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

ndt.setInputSouce (filtered scan ptr); [/ AFv2FT—HDFHEHAH
ndt.align (output cloud, init guess) // JYVF>IEE
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Ndt_matching 5
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Ndt_matching
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® AutowareDAEIETE S AT I
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- MMS (Mobile Mapping System) (C&k DA
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