Realsense d435i #R%E, imu utils, Kalibr T.E, BEMN IMU iz HE

DA435i:E H R E L FRE Imu [ x.y,z =/ N5HH) align matrix 1 bias

imu_utils: FREANLE) imu FEALIEE, https://github.com/gaowenliang/imu_utils

Kalibr T H:br e #HALII SRS AFIHLA IR S 45 € (imu + camera)

HARBIRIR:

1 ¥R5E IMU

1.1 R E T BIER VLA bias FI=ANEHIN 55 BRI e B vl LS HH
P

https://www.intel.com/content/dam/support/us/en/documents/emerging-technolo
gies/intel-realsense-technology/RealSense Depth D435i IMU Calib.pdf

1.1.1 T#%3% librealsense B 5
SDK:https://github.com/IntelRealSense/librealsense , %% pyrealsense2 %% 4, #ll

HE L FR) S B pip 22 e T P B i FH 77 UL

1.1.2 $44T python rs-imu-calibration.py,rs-imu-calibration.py X/~ X4 7E
librealsense/tools/rs-imu-calibration 3 3£ T

1.1.3 $HERE, HFFIE imu, AP BRE TR %R
https://github.com/IntelRealSense/librealsense/tree/master/tools/rs-imu-calibratio
n BN 45 RN 9.8046. 55 i I A BT, BRI XS 6 /N TRNEAT s K 4R, ik 2 7R 2
I TR] R TR 2 PR R T8 5 8, 3 80 BB TR BT ib i — L8,
b AT G PNEI VLI

Would you like to write the results to the camera? /& 5 ¥R €4 LS N IMU?
MY, RNEIRERSEREEANE IMU,

1.2 FrE BB E
1.2.1 X BEH imu_utils #33€ imu, fEZ23% imu_utils Z T, ZEJ5%%¢ ceres-solver

F code_utils, ceres-solver %%% i, Installation — Ceres Solver, & code_utils
)22 3800 FE, VE R B2 % code_utils J& N %, imu_utils

1.2.2 cd ~/catkin_ws/src git clone https://github.com/gaowenliang/code utils cd
~/catkin_ws catkin_make

2w PEIT AT A B DA AR
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e errorl
fatal error: backward.hpp:No such file or directory

itk J71: ¥ sumpixel_test.cpp H #tinclude "backward.hpp"{& 24 N#tinclude
“code_utils/backward.hpp" B ]

e error2

code_utils/backward.hpp:216:30: fatal error: elfutils/libdw.h: No such file or
directory

AT apt-get install libdw-dev 223555 N ) JZE BV AT figd ok
1.2.3 BT 3R Z % imu_utils

cd ~/catkin_ws/src git clone https://github.com/gaowenliang/imu_utils

cd ~/catkin_ws
catkin_make

1.2.4 ARG ITaaARE,, BRI KM imu 15U B bag SCAFTT 3,
1172 BRI KA imu (R, [ IS AT A5 5E 17

1.2.4.1 %5 —AFREM launch SCPF, A4 my_calibration_imu_d435i.launch, i
{71% launch SCfF, ¥4 RealsenseD43si i IE4 1 4~/

<launch> <node pkg="imu_utils" type="imu_an" name="imu_an" output="screen">
<param name="imu_topic" type="string" value="/camera/imu"/> #imu topic f}] % F
<param name="imu_name" type="string" value= "d435i"/> <param
name="data_save_path" type="string" value= "$(find imu_utils)/data/"/> <param
name="max_time_min" type="int" value= "60"/> ##5 i€ {4 <param
name="max_cluster" type="int" value= "100"/> </node> </launch>

1.2.4.2 AT N ] URARH AT imu (1415

roslaunch realsense2_camera rs_camera.launch
unite_imu_method:="linear_interpolation" roslaunch imu_utils
d435i_imu_calib.launch

£xfE~/catkin_ws/src/imu_utils/data/4= ili—
£:d435i_imu_calibration_imu_param.yam| 241 :

Ziju@ziju-MS-7A94:~/software/calib/imu/catkin_wsS cat
src/imu_utils/data/d435i_imu_calibration_imu_param.yaml


https://link.zhihu.com/?target=https://github.com/gaowenliang/imu_utils

%YAML:1.0

type: IMU

name: d435i_imu_calibration

Gyr:
unit: " rad/s"
avg-axis:

gyr_n:4.1077629923569163e-03
gyr_w: 1.1022906135776512e-04
X-axis:

gyr_n: 2.4922772268248078e-03
gyr_w: 2.8455840527384030e-05
y-axis:

gyr_n: 6.8940750517066697e-03
gyr_w: 2.4181215767687077e-04
z-axis:

gyr_n: 2.9369366985392714e-03
gyr_w: 6.0419185869040582e-05
Acc:

unit: " m/s”2"

avg-axis:

acc_n: 2.7338232693468374e-02
acc_w: 8.4873152096528635e-04

X-axis:



acc_n: 2.1346669274695401e-02
acc_w: 6.4225369682846837e-04
y-axis:

acc_n: 2.8062624515000953e-02
acc_w: 6.3350006384460316e-04
z-axis:

acc_n: 3.2605404290708760e-02
acc_w: 1.2704408022227878e-03
Hr : Gyr:avg-axis F1 Acc:avg-axis: A& B RIS b 58 B 2 3 (3.1 H).
2 FR5E cam0 HIAS

2.1. FANLASIRE

2245 Kalibr T A

2.2 B E R

sudo apt-get install python-setuptools sudo apt-get install python-setuptools
python-rosinstall ipython libeigen3-dev libboost-all-dev doxygen sudo apt-get install
ros-kinetic-vision-opencv ros-kinetic-image-transport-plugins
ros-kinetic-cmake-modules python-software-properties
software-properties-common libpoco-dev python-matplotlib python-scipy python-git
python-pip ipython libtbb-dev libblas-dev liblapack-dev python-catkin-tools
libval-dev

2.3 FELIEZRAMMHNL

mkdir -p ~/kalibr_ws/src cd ~/kalibr_ws/src catkin_init_workspace cd .. catkin_make

2.4 T# Kalibr &, BEFBELIEZRK sre XHRT, REdhiF

catkin_make
P PER IS 5 ZER I, IXANER . i AR (] s, /RO 55 .

2.5 ZERINE, FH Kalibr 2 AR E K



ME M T #E Kalibr #rE4%: https://github.com/ethz-asl/kalibr/wiki/downloads.
A4 ACHT B ARG 2 855

2.6 5 yaml X

ARREL PR ERZ G, FEHCHME target.yaml S, a0 MRS (R E X
-7 targetCols F1 targetRows J& N i i I ECEE , RIS 1B ) AR BObs 8 B % [ nx
Fony), HT A4 AOR/NR,  FRITETH R EEEAN IE 77 TE KN 2 0.029m:

~/kalibr_ws/src/Kalibr/data$ gedit checkerboard.yaml #57 2& —4~ yaml 34,3 H
[],aprilgrid :size = 5.5cm ,spacing=1.65cm,6*6 , 4 il 40%)5 T EN, S HN K

target_type: 'aprilgrid' #gridtype tagCols: 6
#number of apriltags tagRows: 6 #number of apriltags
tagSize: 0.022 #size of apriltag, edge to edge [m]
tagSpacing: 0.3 #ratio of space between tags to tagSize
2.7 X bag &
2.7.1 J21T realsense fH#L
roslaunch realsense2_camera rs_camera.launch
WG B E A 44N color, FFAIAT throttle T H PR RGB FE AR £ 4Hz
rosrun topic_tools throttle messages /camera/color/image_raw 4.0 /color
1. HANHCOEERAORSCH, 25 H rosbag ki, ctri+c 45 AR

2. -0 NEMmARMNALT, XHEMAN camd43si:
3. rosbag record -O camd435i /color

R ISR BN A R, ST MECRE — N, (BB B A
FE5E R CAT LME AT T rviz (8 T EE VAR EIRD 5 WAERR E IR 52
71~ Detection failed ! \

2.7.2 #HAThRE

kalibr_calibrate_cameras --target ~/kalibr_ws/src/Kalibr/data/checkerboard.yaml
--bag ~/kalibr_ws/src/Kalibr/data/camd435i.bag --models pinhole-equi --topics
/color --show-extractio


https://link.zhihu.com/?target=https://github.com/ethz-asl/kalibr/wiki/downloads

H 2 i ki N 4417 : Cameras are not connected through mutual observations,
please check the dataset. Maybe adjust the approx. sync. tolerance.

SR AE Kalibr B issue KB | —MERINE, W NETAMT.

Comment this code on line 201 of
src/Kalibr/aslam_offline_calibration/kalibr/python/kalibr_calibrate_cameras to
solve your problem:

if not graph.isGraphConnected(): obsdb.printTable() print "Cameras are not
connected through mutual observations, please check the dataset. Maybe adjust the
approx. sync. tolerance." graph.plotGraph() sys.exit(-1) 12345

£ kalibr_calibrate_cameras SCAFH I BA_EJUATIERSE (python fA#EEE)E T /&
17T, 1530 yaml U2 ALK — S S 505 B, X bR 2 FARPL I 2800~ CRp
yaml SR HINE) , KK S5

camO: cam_overlaps: [] camera_model: pinhole distortion_coeffs:
[0.3569710914237566, 1.9053508914873958, -11.81782871637401,
20.693085847996446] distortion_model: equidistant intrinsics: [612.7191756727211,
614.9337597592461, 318.51127717080993, 238.7278753633164] resolution: [640,
480] rostopic: /color

RTIREMLER

Kalibr 55 Intel D435i #HAL L $5 1% 2= AR kN ik, 37072 0.163 A1 0.138, F4
FENZE T o

Realsense d435i DXzl 223 DL K kalibr A imu utils #5 %E [Ubuntu 16 LTSTIX MG 1 1Y
i Ja A —Le LA ) @A g e I, BREEED], KREFEINFTLUES, B
G BRI

3 FHHLFT IMU (B EARSE
3.1 48’5 camchain.yaml fl IMU.yam| 3C{§

# intrinsics 1 distortion_coeffs & it s ARNI A 2R & T AL S8, A
camchain.yaml Y &1

camO: camera_model: pinhole intrinsics: [612.7191756727211, 614.9337597592461,
318.51127717080993, 238.7278753633164] distortion_model: equidistant
distortion_coeffs: [0.3569710914237566, 1.9053508914873958,


https://link.zhihu.com/?target=https://github.com/ethz-asl/kalibr/issues/332
https://link.zhihu.com/?target=https://blog.csdn.net/qq_36170626/article/details/102998942
https://link.zhihu.com/?target=https://blog.csdn.net/weixin_44350238/article/details/102672744

-11.81782871637401, 20.693085847996446] T_cam_imu:#2:56, j5 LAk -
[0.01779318, 0.99967549,-0.01822936, 0.07008565] - [-0.9998017, 0.01795239,
0.00860714,-0.01771023] - [0.00893160, 0.01807260, 0.99979678, 0.00399246] -
[0.0, 0.0, 0.0, 1.0] timeshift_cam_imu: -8.121e-05 rostopic: /color resolution: [640,
480]

985 imu.yaml SO K 1.2 A AE % 1T,d435i_imu_calibration_imu_param.yaml ({4
HH 1) B ATL U 2 AR RS % DLtk

rostopic: /imu update_rate: 200.0 #Hz accelerometer_noise_density:
2.7338232693468374e-021 #continous accelerometer_random_walk:
8.4873152096528635e-04 gyroscope_noise_density: 4.1077629923569163e-03
#continous gyroscope_random_walk: 1.1022906135776512e-04

3.2 FAENHNLED L
3.3 RAFEEABHNR
2% Kalibr #57€ Intel D435i AHNLD R BAFIN AR E 1P R —FE, AL AR pliab

FRPEAN1E R throttle B FUSSTR [RAK N 20HZ, imu AR E N 200Hz, I KA
TR R

rosrun topic_tools throttle messages /camera/color/image_raw 20.0 /color
roslaunch realsense2_camera rs_camera.launch
unite_imu_method:="linear_interpolation"

3.4 3 rosbag
rosbag record -O camimu /color /imu
3.5 RS BFEN A K, i L&A

kalibr_calibrate_imu_camera --target
~/kalibr_ws/src/Kalibr/data/checkerboard.yaml| --cam
~/kalibr_ws/src/Kalibr/data/camchain.yaml --imu
~/kalibr_ws/src/Kalibr/data/imu.yaml --bag ~/kalibr_ws/src/Kalibr/data/camimu.bag
--show-extraction

error:

OverflowError: bad numeric conversion: positive overflow

fEGRINE: imu FEAET ), BT I —


https://link.zhihu.com/?target=https://blog.csdn.net/qq_36170626/article/details/102998942%233IMU_250
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