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sudo apt install ros-melodic-rtabmap ros-melodic-rtabmap-ros
sudo apt remove ros-melodic-rtabmap ros-melodic-rtabmap-ros

#%%£g20
sudo apt install ros-melodic-libg2o

#EBIER#BREIgen3.2.10, FHRRRAKETAIEIgen3.4.4
HNRRBERNRFEHEigenfNETLIBEIX—1F

sudo mv -f /usr/include/eigen3 /usr/include/eigen3.bak-3.2.10
sudo mv -f /usr/include/Eigen /usr/include/Eigen.bak-3.2.10
sudo mv -f /usr/include/eigen3.default.bak /usr/include/eigen3
#EREEN

sudo cp -rf /usr/include/eigen3/Eigen /usr/include/

sudo cp -rf /usr/include/eigen3 /usr/local/include/

sudo cp -rf /usr/include/Eigen /usr/local/include/
#REGTSAMIRRS

git clone https://github.com/borglab/gtsam.git

HRIEERE

cd gtsam

mkdir buid

cd build

#HREGTSAMAERRAAEIgen, MAEEHHIEigen, HLHER
GTSAM _USE SYSTEM EIGENS#iZEHON

cmake -DGTSAM_USE_SYSTEM _EIGEN=ON ..

sudo make install

#LAE(KEIBoost
sudo apt-get install libboost-all-dev

#L K Rfeigen3
sudo apt-get install libeigen3-dev

#L2aE(Kiflibnabo

cd ~/

git clone git://github.com/ethz-asl/libnabo.git
cd libnabo

SRC_DIR=$PWD

BUILD DIR=${SRC_DIR}/build

mkdir -p ${BUILD DIR} && cd ${BUILD DIR}
cmake -DCMAKE BUILD TYPE=RelWithDeblInfo ${SRC_DIR}
make

make test

sudo make install

#Z24libpointmatcher

cd ~/

git clone git://github.com/ethz-asl/libpointmatcher.git

cd libpointmatcher

SRC_DIR=${PWD}

BUILD DIR=${SRC_DIR}/build

mkdir -p ${BUILD DIR} && cd ${BUILD DIR}

cmake -D CMAKE_BUILD_TYPE=RelWithDeblInfo ${SRC DIR}
make

sudo make install

BETE: www

.Xiithoo.com



(M=RASLAMS R : O SELE)

10.1 RTABMAPE&E %

B RTABMAPEIBSHT
B RTABMAP;ERGfRSE

B RTABMAPZESIEIT

32/61

SKAE & UMV Rk

@%&rtabmapiz/LVE:

H10E:

@%Ertabmap rosIhaEel:

ESLAMZR St

#(;Fijzrtabmapflet,\}ii)ﬁﬁg

c ~

git clone https://github.com/introlab/rtabmap.git rtabmap
#J#aZ 537 melodic

cd rtabmap

git checkout melodic-devel
HRIETEE

cd build

cmake ..

make

sudo make install

* IR EREigenAYhR AN

#5 L EmEFAIrtabmapizOEFELEEIROS TE=SER
cd ~/rtabmap/build

cmake -DCMAKE_INSTALL PREFIX=~/catkin_ws/devel ..
make

sudo make install

# T #rtabmap_rosIHAEELERD

cd ~/catkin_ws/src

git clone https://github.com/introlab/rtabmap_ros.git
rtabmap_ros

#1255 melodic

cd rtabmap_ros

git checkout melodic-devel

HRIEETE

cd ~/catkin_ws

catkin_make -

DCATKIN_WHITELIST PACKAGES="rtabmap_ros"
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B RTABMAPEIBSHT

B RTABMAP;RISAFIE RTABMAPEILIZ!T:
= s—— #SEEE
- RTABMAPR_Z_E‘_EE{T roslaunch rtabmap_ros demo_robot mapping.launch
HEREURS
rosbag play --clock demo_mapping.bag
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B RTABMAPRIESHT

B RTABMAPERfRIE

)IZ

B RTABMAPZESIEIT

RTABMAPIESIE!T:
L2 A LRBBECRIERES, RS launchEi B,
REBEIERELAN AiZlaunchBtEfYrtabmapFFiaEE.

AU Ml bRt F105F: HIESLAMESE

<launch>
<group ns="rtabmap">
<!I-- Use RGBD synchronization -->
<!I-- Here is a general example using a standalone nodelet,
but it is recommended to attach this nodelet to nodelet manager of the camera to avoid topic serialization -->
<node pkg="nodelet" type="nodelet" name="rgbd sync" args="standalone rtabmap _ros/rgbd sync" output="screen">
<remap from="rgb/image" to="/camera/rgb/image rect color"/>
<remap from="depth/image" to="/camera/depth registered/image raw"/>
<remap from="rgb/camera_info" to="/camera/rgb/camera_info"/>
<remap from="rgbd image" to="rgbd image"/> <!-- output -->
<!-- Should be true for not synchronized camera topics (e.g., false for kinectv2, zed, realsense, true for xtion, kinect360)-->
<param name="approx_sync" value="true"/>
</node>
<node name="rtabmap" pkg="rtabmap ros" type="rtabmap" output="screen" args="--delete_db_on start">
<param name="frame_id" type="string" value="base_link"/>
<param name="subscribe_depth" type="bool" value="false"/>
<param name="subscribe rgbd" type="bool" value="true"/>
<param name="subscribe scan" type="bool" value="true"/>

<remap from="odom" to="/base_controller/odom"/>
<remap from="scan" to="/base _scan"/>
<remap from="rgbd image" to="rgbd image"/>

<param name="queue size" type="int" value="10"/>

<!-- RTAB-Map's parameters -->

<param name="RGBD/NeighborLinkRefining" type="string" value="true"/>
<param name="RGBD/ProximityBySpace" type="string" value="true"/>
<param name="RGBD/AngularUpdate" type="string" value="0.01"/>

<param name="RGBD/LinearUpdate” type="string" value="0.01"/>
<param name="RGBD/OptimizeFromGraphEnd" type="string" value="false"/>
<param name="Grid/FromDepth" type="string" value="false"/> <!-- occupancy grid from lidar -->
<param name="Reg/Force3DoF" type="string" value="true"/>
<param name="Reg/Strategy" type="string" value="1"/> <!-- 1=ICP -->
<!-- ICP parameters -->
<param name="lcp/VoxelSize" type="string" value="0.05"/>
<param name="lcp/MaxCorrespondenceDistance" type="string" value="0.1"/>
</node>
</group>
</launch>
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10.2 VINSE ik
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10.2 VINSE &

SLAM N 4 F EIMU?

XFVI-SLAM:

n BRNBEETHEENBY S SLAMR SRS TN LR S
HWIEEIRTERAIXGG, BRI E B AHRIFER
ST RAESHE. (EREABE AR NN, JEEA
RASEFITiEN, BXERTEARIE, MTE=4=RT
fEROITESLAME GG, R EE SRRV ER TR
MAHES., MESRE (TEESEIEE) SHHEERE

(Fbangts. X=. #HEFZR) HNKESLAMER ETTETLE.

B RAIMUBTRE, JToRER T RX LT IR EFZ,
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10.2 VINSE &

SLAM N 4 F EIMU?

XFVI-SLAM:

B AERECCSLAMIEZMTSLAM, BT ERERER, (ERkes
WERBE. FNHBENFERRE], ESREINS NELE
ERRZER.

B RABIMURTRE, FRER T R ERF RN EIRE.
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SLAMANMH 4 F EIMU?

|’.a oll, pith, vaw |

: + = AHRS (acc, gvro, mag)
|. ace, gyro, mag|

XFVI-SLAM:
|| Z:%Z%lgﬁlﬁs LAMEZ%?‘WJ%SLAM, EE?{?@%%%*$’—?—\ 'f'g@%g {Oriaﬂtario alroll, pitch, .l'fﬂ-i-‘:}_'L: .
| position( x, ¥, 2) | J (in n)
WERBE., ENHEHERAZAIRE, EERENNS TNERE : :
|oriantﬁtio n(roll, pit r-f'-:_._'l'm'*":'| o
i | position( x, 1, 2) | = fusion(imu + camera)
| | E%E’Bﬂiﬁﬁ'ﬁ‘é\ ,%ﬁlf,s LAM%Q}ETE{;%E,HEEEJ}JEML\/{J)E%% ._|'-0rientario a{roll, p,-;'rh-_,_'l'cm-':}-[.__ e P e
-|,_p05'rtion{: % ¥, 2) | = Jusionlimi iar)
EETREAHIRIG, R RS TR e 1 |
- | orientatio n(roll, pitch, vaw) I T
ETMREENEEE. EREAEETHEAE 6N, JtbHEER ST __|" = Fusin(i £ GPS)
BRARGTITEN, RREBHETBTE MFESEST 2 NPT NN
2 : : [otientatio n(roll, pitch,yen)| | odom+ |
IEROMIBESLAMSRY:, Rt S R R R RN positon( x,,) J = camera+ |

NEBHES. MESREE) (TEEEEIERE) SHHEERE
(Fbangts. X=. #HEFZR) HNKESLAMER ETTETLE.

38/61 IMUSERLS R4 TE: www.xiihoo.com



(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE B108: EfttSLAMESE

10.2 VINSE &
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FRRE
B VINSRESHT HUERLS
VINS K FHEZE
B VINS]RIBfRIEE

B VINSZESIET

Acal — Tacc .Sacc .(‘A_Bacc )’ 552%@[@5@%2?&:
a1 [vome ] s 0 o] ([4] [B

A.‘chl — Tacc 1 T‘ZCC ® O S;cc O A _ B;CC

X y

A:al ]‘YZZ:CC ]‘;‘E‘I;CC 1 O S:CC AZ B:CC

mini (”g”2 —||T*° o §°° o (A— B™) 2)_

n=1

IMEREHRE
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IMURSFRE
B EHENNSIRE
IMUS 2 BEHIMSIRE

W =T 0 §9° o (W — B¥™ ), HRHFEHIEA:
W\.cal 1 T\:%yl'o T\iyl'o Sf,yl'o 0 O W nyro

X

cal e oVT g g
W:1 — ]-;g\ylo 1 ]-;zylo ° 0 S_yro O ° W _ B;yro

y y

VV: cal T':, iyro 71: f%yro 1 0 0 S ;gyro VV: B ;gyro

ug,k = RK4nlT =™ o §2™ O(I’Vl _Bgyrov)’ u,, ,;H\:':Pi —123,...

PERR(NIRE

* XTFIMURSIRERIBERHE, BRIEHEA4.1.3THRE

F108: HIiBSLAMAR S

M =T o (M~ B™),'S RSB

cal m2a m2a m2a mag
M; ™ Ty, Ty M | |B

X X

1 2. 23 23 3
M ;a — ]’:2 l';'l a Tzl‘}z'l a T;; a ° M _ B mag

y y

M ;:al T3 1;1221 713 1:-1)1221 ]v} 1;12:1 M__ B.;nag

N 2

minz (A“'] . (T ™ o (M -B™ ))_ Q)

n=1
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IMURSHRE
FRAE EEENNSIRE
B VINSRIESHT HIERLS IMUS 2 BEHIMSIRE
VINS K FHEZE

B VINS]RIBfRIEE

B VINSZESIET

=X -(1+kr’ +kp* +kg®)+2p XY + p, - (r* +2X7°)
istort = Y-(1+k1r2 +k2r4 +k3r6)+2szY+p1 (7 +2Y2)

:L-X +c

distort X
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FRRE
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VINS R SiHELE
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B VINSZESIET

=g AI

cam W,C

T, (k)

W,C

L, ()

w,C

et T

a(k)=F

imu

w(k)=F

imu

(a(t—d))
((t—d))

BEIINSITE
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WU T ARt

IMURSHRE
EREHASIRE
IMUS B B18HIMEFRE

(k) - pm )

* FRliERASSINSRIX B

u= FL&I]] (TW,C (k) b pm )’
a(k) = Emu (a(t - d))’

w(k)=F, (o-4d)),

BEIMSIRE

F108: HIiBSLAMAR S

SCHE BERF(E
eu (k’ In) =u- E)al}l (]-'W,C (k) b p’” )

e,(k)=a(k)-F, (at-d))

1

e (k)y=wlk)-F,_ (0o(t—d))

1

arg min Z (e, +e, +e,)
Feam> Fina > Te > d

ELINSIRE
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e N
B VINSEERSH HIERLS N
VINSRGEHELE Vi
B VINSFRBRRIE

B VINSZESIET

ssffHfls ssTRIEH

it

ELlEiE]

IMU%Li2E
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X=x+Key P={I,—KeH)»P
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e N ET (SRS TR RABE R RN

m VINSEESH HiERS VINS-Mono B VINSERETHAMEIEA TS EAtE
VINS R GiHELE VINS-Mobile

B VINS/RRS/EISE VINS-Fusion

R o Ak 3

B VINSZESIET Ik

B NFRAL IR
B AR
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B VINSERESHT

B VINS/EISHRIE

/<IMU_TOPIC>

. : feature_tracker/feature
vins estimator

4/}

/feature tracker/restart

/pose_graph/match points

B VINSZESIET

feature tracker <IMAGE_TOPIC=

fvins_estimator/imu_propagate
/vins_estimator/odometry
<IMAGE_TOPIC=>
pose graph /vins_estimator/keyframe_pose
Vins_estimator/extrinsic
vins_estimator/kevyirame point

'vins_estimator/relo_relative_pose

46/61 VINSHI3MROSTI A

/vins_estimator/imu_propagate
/wins_estimator/path
/wins_estimator /relocalization_path
vins_estimator/cdometry
/vins_estimator./point_cloud
‘wins_estimator/lustory cloud
/vins_estimator/key poses
vins_estimator/camera_poss
/wins_estitnator/camera pose visual
/wins_estimator kevframe pose
vins_estimator/keyframe point

/Vins_estimator/extrinsic

estimator; relo_relative _po-»e

/feature_tracker/ feature
/feature tracker/feature img
/feature_tracker/restart
/pose_graph/match_image
/pose_graph/camera pose visual
/pose_graph’kev_odometrys
/pose_graph/mo_loop path
/pose_graph/match_points
/pose_graph/pose graph path
/pose_graph'base_path
/pose_graph/'pose_graph
/pose_graph/path_1
/pose_graph/path 2
/pose_graph/path 3

HizO

F10E: HBSLAME S

VINSHICRBAEE Bis, BANEER3MNEIZAYROS T sk
S, B 1MROSTRAZEETIEEEIREIE.

m feature tracker
STRNNEGH THRAHRIAERIER:, AR EEEIRFIER
RmHE
B vins estimator
FRBANIMUR EGRHEESIETEVIOERET, RRKBVIOER
HRmHERTEM
B pose graph
FEREGREUMNEGE, AEES M EEREFENEER
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1 0 . 2 V I N S % ;ﬁ ‘ fr_tracker%nﬁ‘\ﬂ%ﬁﬁiﬁﬁ

B VINSRIESH
m VINS/RRBEE

B VINSZESIET

i

> loadVocabulary()

1. loadPoseGraph() | -

imu_forward_callback()
vio_callback()
image_callback()
pose_callback()
extrinsic_callback()
point_callback()
relo_relative_pose_callback()

initialStructure()

solveOdometry()
> addKeyFrame(

> savePoseGraph()

> new_sequence()

vins_estimatorT5 s FEiRAE

pose_graphT A RIRE
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B ZXENIE, ABEEAETGmapping. Cartographer, LOAM. ORB-SLAM2. LSD-SLAM. SVO. RTABMAPFIVINSIX8FISLAME
ERIRISIEZE. FARILXLESLAMKIBERA LS AL, —RBEFH, B—FHESH.
m VINSEIEDSHT m £, FESLAMAIRZOBEHIEE—MOEZS, AEHROSEOENZNLAFEFER, ttaGmapping, Cartographer,
ORB-SLAMZ2. LSD-SLAM., RTABMAP,
B VINS/RRDfFIE e e A S L A ot e et e A A
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OTHAIKHR :
#LZHEROSREZE
sudo apt-get install ros-melodic-cv-bridge ros-melodic-tf ros-melodic-
m V| NS}/?&E%\*H— message-filters ros-melodic-image-transport
#Z22ECeres-sloverflU{KEfIR
m V| Nsi}ﬁﬁgﬁéﬁ sudo apt-get install cmake

sudo apt-get install libgoogle-glog-dev libgflags-dev
sudo apt-get install libatlas-base-dev
=3 Se=— sudo apt-get install libeigen3-dev
Vi NSR_Z%EE{T sudo apt-get install libsuitesparse-dev
#T % Ceres-sloverj&ig
git clone https://github.com/ceres-solver/ceres-solver.git
#iELEECeres-slover
cd ceres-solver
mkdir build && cd build
cmake ..
make
make test
sudo make install

OYRIFIRAT

#TREVINS-MonojEig

cd ~/catkin_ws/src

git clone https://github.com/HKUST-Aerial-Robotics/VINS-Mono.git
#471EVINS-Mono

cd ..

catkin_make

49/61 BETEH: www.xiihoo.com



(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE

10.2 VINSE &

VINSBZI=1T:
m VINSEEESH =
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N YR [ h vi timat A h
u VINSIEﬁEJ%fF ;:'E ;o)::;;rcicz vins_estimator euroc.launc
roslaunch vins_estimator vins_rviz.launch
23 s—y— HERERSE
Vi NSR_Z—EF%E{T rosbag play MH_01_easy.bag

D% vins_rviz_conflg.rdzs - AViz
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