R ITENRE AR
GEGIEES
i

TAkAEH: BEREFIMV-SUAL33GC
sk CS3Rk 1/2.57 2.8mm

1BHIRE

BRTFENAIERESER, TIEEEABA500mm, AT HEEMEERZIENIIRGIER, TE
FRE2.8mmEEFEEBMFERLRFERNMNE, BiEBMEZME, HANGRUNEINTE (B
) , {BEOpenCVIREMNETFHERKNABENATE HZH AR T2 BN, M— P NERRIIEIEIERR
MEZFMSolvePNPRRRLSR , BEEMNICEIRFNSAMF N, Et—MEHINBREENRNSERZE T+
PDEEN,

B ASERUAENMN AR R T EE—MEMBf/dxFf/dyE, FAfFu0, VORI 2EEREE. &
E. XTRMEA—1M1EE, FEEEREN.

REARTEERE5ME, A NEERTEEERRIESNENFR, FRERTHER, BEhFHEE
REIERIE T EME S, MIRMAANERE, mapl, map2, AGEwhilefERHEER
initUndistortRectifyMap(tB#1%EP%, B5ZTXEFE, Mat(), #AENIXEFE, @R, CV_16SC2,
mapl, map2)., EffMat(|BEEXABMARMIT, BTFEENFESKZEGNRT, FENERE
[z FgetOptimalNewCameraMatrix() K Ei+EEL , BSSNEBREENEED T LLURFRESHEERNZ
SHRELR (TEEB500mm TFEIRE2mm) . initUndistortRectifyMap&#=3tmapl, map2



WiE, mfremap (REI, #E®K, mapl, map2, INTER_LINEAR) BT, REMFEREL. 15
mFEVSHE, ERNRE - RTERATUERAE T, ATFRERE, BESEFTEXRIT)N
BER, XTMTREE, REBRRINERESSHNELEERG L hEBEELMAILT .

BB PR IAR e T , AR BV,

ST B E R IERE RS, 1TENHSolvePNPEREEItveclE, FohlIEBYlcmosFE
FRANYIRVEERS, JAES/dx, f/dymyE, EEtvecRRZERREDTE],

Elt, BYIFENE I TIELER,

FEMAX
REZESHRE (FHAR, RIEENAR)
1. FRsbiE

EEBEHE, BEDRE, JURRBAERMEEHTESMBHT_ENL, XFFIN_ER
EENESLIeNERN, BMRLERREYFIRG, ATIERRIENSHE, FAITIEN
TIEIHRIRIER, RERERNBRIESGYIRAIERHbughiaE, BERXEEN, EFlE
EEFE,

2. ARRERTHER
EE—FAIRPERA T UTILDHIBT G
a. WEFEELbAEELL/)VF4.5 (height / width < 4.5 && width / height <4.5)
b. BESEFIATF400/VF12000pixel (area > 400 && area < 12000)
C. ZUMUAEILEAKTFS5/1FI (edge>5&&edge<9)
B E U EE M0 ER A\ vector# (T ZRTGIE, THERMN:
a. vectorrrZEHNEF T4
b. RAREBEIVNF10EZE&/\EEEFD ( max.size() < 10 * min.size() )
3. ARTRELL
a. XfvectordiCEM =AM EME/\IMER. BETEREOHE R RIERTRE R <o

AR BTN EGEFE, ZATNESHNERAAT—ERRENA, BiF, BRR&ZHN=
ATHREAR—ERREBINR, BINE, HRNEAARE—RAZEII0E, MAREEKR
FL20EU LA SHRBPRpERENFEMMARNER, RIEULER, MEUTHERS

b. RO N =AERABNAE, SAEATIIRE, MWIAALATNRAARITR.
c. MR=ZATFEEARATIIOENA, HERMRIPRNER, EERITE AR,
Elt, IPMTRRBLEIRFIEIT

4. ARARF



REIRIBIEXE, G ENASAN0S, BNHIRFHF, £L£. £ F. B AL 2. 358K, B
MREM, vectordp YA RIRRE K FEREIRE (RIgERopencvAfindContourK BV 4 S5
B) , iR vectordFA5sAH0123. 1230, 2301, 3012MFIAFIE . FiTAILUESHEIOS
N RCRfEvectorPlIF. AT AT/ NMIEGEYE, 0SASRXNNARBHNERA—E
B/, KBS ARBL LR NMNERRHBEOSASNME, BT &G miE:

a. EfR/NF200KF50 (area<200&&area>50)

b. EFINERVEERERVINF1.21Z3 EFE R ( rectangle.shape.area() < 1.2 * contour.area() )

c. BELAMBELLINTF2 (height / width <2 && width / height <2)

MEFRFTRNNAR, LEETEREEIRAE—, MRINAROPR, HIISEX NP SEG&IT
HRA0S AR, BERUERE—NMNAREIRGIAE, FLHHISASREESEEENN, W2

RSB0 S A RNV R EARER/ . M—TNERAMMEREZIHEI0SART . #EI0
SUEEHHIF—TARMAUT .

5. IRARIEH

RFpnpf#E iVt EMN KRGS BRI THRE MUEEEE —ERNKRBX R, RITXF
ISR RRANE SR, PRUTFRERMXIRGERAPoint2f mHITIEK, BIEESolvePnpRliEK, RIE
WRREE, <HE—MAENRFIEIE(0,0), HrimiEkiE E—mizkiEsk0.9OF MN_EAmERIE.

X(0)=(0,0)

X(t) = X(t-1) * 0.9 +X(t) * 0.1

6. pnp
iZEFISOLVEPNP_IPPE_SQUARE %, BARREATEENINFERFFHITEE, NM

MAEE SRISOLVEPNP_IPPE_SQUAREMIMEE. REZMF1I2NMEESNEBWIPPE, EEIRFIBERE
M¥ish. 12ZE, SOLVEPNP_IPPE_SQUARERELEMRE (IRE/N) o

7. IFRIE GRAIEREFIET)
17 E RIRIGFEHARBIIRIRANE R, BE2EKMRBFRRIERE, B/LRFIRIRG, FAUME
T—EHFRG, IRFIHNUOE RTINS AREHIRIRANFE R, SIS EEAZ M A
2, A EmREERE/NTFERIERE, FRUTEXONFERRNERR. tr, BT
EEMAR LN, BEHNOTHXN ARE. MERTERERE, AHEEEFTE, TNIZRE
F—miEE—F, MEASREIASIERRG, SSFBIRMSBHEBGRERNNTE, LaSEHE
FERIWESEEARES (0.1E, 0.5mm), FrLUBSMEBIERRNEERER. FE&MULE, WEIE
HE—TENRE, BUTHREH.
a. IRANHNOBFEERAERNTFA40E, FRKTF130E (angle<130&8&angle>40)
b. IRFMEEFRATF30000pixel (rectangle.shape.area>30000 )
c. MREHNIETHXERATF0.05 (quaternion.x<0.05)

d. AWEHIEREEARS E—mitEE  (quaternionNow != quaternionLater )



ULEHZHTFAEFERERENRENTELE, FMERNAIRERE, RABFEAR, 5. L8980
AR SR RER TR R ERR S =o

T A6DMEMGT (HEMNL, RIKRGBEGESMGIT)

Linemod &Ik IR FI(E

6D-of (U HITHIEIEERRZM, £{FLinemod. Linemod-Occlusion. YcbvideoEZE, HTFH
LEARRXHNE S HIEEIT K, 0YcbvideoBEHEIEES00%G, UKRIMIBEFETTFER, FErghflR
EHIERESE, RRERTRALHMLinemodESHEALIEE, Linemod2ifh
Linemod_preprocessed##Es, UTEEAIMEIEE, ImBIBEEESLUTEHIE: RGBEKG. REE
%, BEE. oEXH. BVSH. MENRERE, SoBEERSRTHIE. LB HEIEE
(XA TR, ERE)

THRPBIERsERBNEX D EIAE
—. T#iObjectDatasetToolsiEfSHEZEIFIE
T ERERS

(.-"" git clone https://gitee.com/yu-chenghuan/Linemod-Real.git
BIEHITH—HcondalfEpython=3.6

&7 conda create -n ODT python=3.6

conda activate ODT
LK
7§ sudo aptinstall build-essential cmake git pkg-config libssl-dev libgl1-mesa-glx
L#EmeshlabR =R IR
" sudo apt-get install meshlab

Z#pythontl GEE: REiFopencv-pythond.Ghrzs! ! )


https://gitee.com/yu-chenghuan/Linemod-Real.git

pip install numpy pypng scipy scikit-learn open3d scikit-image tqdm pykdtree opencv-
python==4.6.0.66 opencv-contrib-python==4.6.0.66 trimesh pyrealsense2 matplotlib

pyyaml plyfile

. BIESEHIE
BarucomarkerX BRI " HERSERITEN LR, EEERBIYAEN—RE, REZHMWL L, ENLFE

EXHETIEITHRMZA (R EEFMN, XHXRZBAALINEMOD, FERGoldERAIECH
YIiAR), eILUBHIZAERVIaRATIEAm50%), XIFRHERII00KERRA, MRELY, FEZTFT0
W, EEEENHMRRNAFELEARE, BRNMRERFZENAE), VAN _HEE5E), SJ®k—
Bl

/ python record2.py LINEMOD/Gold
THEES—E R BT E—mE A %A e

@ python compute_gt_poses.py LINEMOD/Gold



SAIEFregister_scene.py#{TEMIRZEE (XMAEFEAmMeshlabFod Bz, WAl
register_segmented.pyfiZ<i#{T BoiiE EZNKE4 2, BEMR—ARETLF)

,.:"' python register_scene.py LINEMOD/Gold
2% python register_segmented.py LINEMOD/Gold (3{R—£%)

FTFFLINEMOD/obj_nameX {3k ElregisteredScene.plyXf¥, FmeshlabiTFREBRXE— =
=

5H2H 17:32 A M = e i~
MeshLab 2020.03+dfsg1 - [Project_1] - 5 8

& File Edit Filters Render View Windows Iools Help EEIE

hFevceomE s D20 | 8 G@ L/ UTEREITEERQ X XX

IENER 1][z][3]|a

registeredscene.ply

N ERE BTN W)

Shading Vert | Dot Decorator | None
color vert | Mesh user-Def I
Polnt size =

apply to all visible layers

XM REER. BHRE, RREVENRS



5828 17
MeshLab 2020.03+dfsg1 - [Project_1]

5
RENDERING

MRUE (KRTRZREBEXR, GESHITER)

5H2H 17:42 @

MeshLab 2020.03+dfsg1 - [Project_1]

® e/ TaE"

HERRER, BRERIXNHEEREZRapplyit1T, FBRIASH

A M 8 e~

Project_1 (=]

registeredsce!

q D
ENERE 1)[z]|3][a

registeredscene.ply

s IS - n e

shading Vert | Dot Decorator = None
Color Vert | Mesh  User-Def Bl
Point size =

apply to all visible layers

Deleted 21708 verci

faces.

Deletad 262947 vertices,

Deleted 19,

vertices, 0 faces.

d W = v €O~

Project 1 @8

q D

IENER 1][z][3]|a

registeredscene.ply

N ERE BTN W)

Shading Vert | Dot Decorator | None
color vert | Mesh user-Def I
Polnt size =

apply to all visible layers

Deleted 6 vertices, 0 £

Deleted 191 vertices, 0 faces.

Delsted § vertices, 0



MeshLab v 5H2H 17:45 @

MeshLab 2020.03+dfsg1 - [Project_1]
o File Edit [FI[ZTH Render View Windows Tools Help
Apply filter Delete Selected Vertices

show current filter script | C (IR R . N O @ KA R

Selection Projec

Cleaning and Repairing
Create New Mesh Layer

Remeshing, Simplification and Reconstruction

Polygonal and Quad Mesh

Color Creation and Processing

Smoothing, Fairing and Deformation

Quality Measure and Computations

Normals, Curvatures and Orientation

Mesh Layer

Raster Layer Cut mesh along crease edges

Range Map Discrete Curvatures

i connectivity, useful For data
Point Set Invert Faces Orientation faces

Sampling Matrix: Freeze Current Matrix
(libfilter_meshing.so)
Texture | Matrix: Invert Current Matrix
Camera Matrix: Reset Current Matrix (k2
Matrix: Set from translation/rotation/scale regist(
Matrix: Set/Copy Transformation i
Normalize Face Normals
Normalize Vertex Normals
Per Vertex Normal Function
Re-Compute Face Normals
Re-Compute Per-Polygon Face Normals
Re-Compute Vertex Normals
Re-Orient all faces coherentely
Re-Orient vertex normals using cameras
smooths normals on a point sets
TransForm: Align to Principal Axis
Transform: Flip and/or swap axis

[Searee
Transform: Rotate Delete

Applie
| staree

TransForm: Rotate to Fit to a plane
TransForm: Scale, Normalize Delste

Applie

Transform: Translate, Center, set Origin Scares

i 8 Delete

27.3 Cross Field Creation
BO_RENDERING

Applis

BITEETEG LA Epoisson, EFEFE—IMRAZTE, ARIASE, apply



2 ®
M = e 7 & @~
- [Project_1] - 0 &

=3 @

@ X XX

poi
Saseace Reconstruction: Screened Poisson
s Cloud Movement

s on a Sphere
ize by geodesic distance from a given point
ize by geodesic distance from the selected points

din the following paper:<br>

i king in @ READ-ONLY location.<br= |
wing). Be sure you are not working in a RE bute normals for point sets

Smooths normals on a point sets
Select Visible Points

Poisson-disk Sampling

point Cloud simplification

Compute Geometric Measures
surface Reconstruction: Ball Pivoting
Ambient Occlusion

Dust Accumulation

Craters ‘C;ta]'\eration L

TP

| poisson mesh

ot (T ;‘:““ L
g1 l] i

Dot Degaraty

shading

Colar

ZEN—LEFHFHFRZENRA, FERR

MeshLab ~ 5828 S -

MeshLab 2020.03+dfsg1 - [Project_1] - s &

Project_1 EL)
b 0 registeredScene AR nw
oo Poisson mesh CHEE
File
Vertices 14786
Faces 29531
1][2][z][a 1)[z][3][a

Poisson mesh

i mn e
Shading Vert Face | None
Color Vert | Mesh User-Def
Back-Face single  Double Fancy cull

apply to all visible layers

FOV: 60
FPS: 2174
BO_RENDERING

ERERNBIN R, Hize, RREFERBIIBN



* I

Praject 1

i

el s Operation

Change Visibility of layer(s)
Change the current layer
Define New Per Face Attribute

Matrix: Invert Current Matrix

Malrix: Reset Current Matrix

Matrix; Sel from translation/rotation/scale
Matrix: Set/Copy Transformation

Move selected Faces to another layer
Move selected vertices to another layer
Rename Current Mesh

Sl Mesh Camera

' kil anks

118

r‘ﬁlwxiwmnﬁ

i Jh
i

I
i
il

AREXTHE I meshiz{THIE



ay

i:wrmlxﬁmn i
Change Visibility of layer(s)

. s b & Matrix

Flatten all or only the visible layers into | L

a single new mesh. | fAmtri

Iransformations are preserved.  Matrix

Gﬁlm‘&: g \ayers can be pphionally Klation/rotation/scale

islformation

(Libfilter layer.so ARG H
L Mmm?ﬂwmw«w@fimmM«‘-mww rewwa 10 another layed

Move selected vertices Lo another layer
Kename Current Mesh
el Mesh Camera

AL E A IRIZR R



MeshLab ~ 5H2H 22:52 ® - W R = > & il -

MeshLab 2020.03+dfsg1 - [Project_1]

- a1 8
& File Edit Filters Render View Windows Tools Help EEE
hFeceomEs D00
Project_1 (=]
B o poisson * [ (7o)
1][2][a]]s IENERE
poisson.ply
shading Vert Face | None
Color Vert | Mesh User-Def
Back-Face Single Double Fancy Cull

apply to all visible layers
Deleted 102 vertices, 167 Faces -
FOV: 60

FPS: 3704 s
BO_RENDERING : fit

BITHNERIINEE, EIREPIEERIAR—LE

MeshLab 2020.03+dfsg1 - [Prq

h H\)ﬁ ® File Edit I3 Render View Windows Tools Help
. . . Apply filter Delete Selected Vertices
D e

Ctrlap * Alpha Complex/Shape

| Build a Polyline from Selected Edges
CSG Operation
Close Holes

Show current filter script

Selection b

Cleaning and Repairing »
: g W1l Gonvex Hull
Create New Mesh Layer ‘

T Curvature flipping optimization
remeshing, Simplification and Reconstruction y .

Pot | and Quad Mesh .||/ Qut mesh along crease edges
ygona : ;
Delaunay Triangulation
Color Creation and Processing » y 9 i
hi d Def ki | 1 Generate Scalar Harmonic Field
Smoothing, Fairing and Deformation i I !

: g . . | Iso Parametrization Build Atlased Mesh
EE—————— | Iso Parametrization Remeshing
Normals, Curvatures and Orientation » il ;

h ,‘ |so Parametrization transfer between meshes
Mesh Layer | :

Ra tesz v |1so Parametrization: Main

ster Layer

R M: \ Marching Cubes (APSS)
an

Poi gtesﬁ 4 . Marching Cubes (RIMLS)
oin gy

i I Planar flipping optimization

samplin

T tp ; ‘ Points Cloud Movement
exture ,

c Refine User-Defined
Camera

Remeshing: Isotropic Explicit Remeshing
select Crease Edges ‘
simplfication; Edge Gollapse, fior Marching Cube
simplification: Clustering Decimation ‘
simplification: Quadric Edge Collapse De
simplification: Quadric Edge W‘%



ers Render
FeCen

View Windows Tools Help

® e/ Fak’

Close Holes
Close holes smaller than a given threshold
Max size to be closed 3000
Close holes with selected faces
V! Select the newly created Faces
v| Prevent creation of selfintersecting Faces
Default

Help

Close Apply

FOV: 60

582

MeshLab 2020.03+dfsg1 - [Project_1]

® e s TR EN

3
_RENDERING

&7, 1IBEIE T HERIEIEUHE

Project_1

5] poisson *

1)(2]|3]|a

poisson.ply

=l ) ]

Shading Vert Face  None

Color Vert | Mesh User-Def

Back-Face

Deletad

0;

vertices, 167 £

Deletad 480

13 vertices, 816 faces
i - L2l
Project_1
5] polsson *
1)(2]|3]|a 1/|2(|3
poisson.ply
a ] 7 |®

Shading Vert Face  None

Color Vert  Mesh User-Def

Back-Face single  Double Fancy cull

apply to all visible layers

Deleted 480 vertices, 1106

Delatsd 373 vertices,

816 facss.

Closed 1 holes and added 21

Single Double Fancy Cull

apply to all visible layers



MeshLab ~

EFHITH, MEURE—MERNEN AZHERRET,

FOV: 60
FPS: 4545
BO_RENDERING

Choose Saving Options for: "poisson’

Vert Texture Name

Flags
v Color
V' Quality

v Normal

Additional Parameters

Binary encoding

e All

None

Mesh: poisson.ply
Verfices: 13,831

Project_1

o

1)(2]|3]|a

poisson.ply

Shading

Cancel color

Back-Face

poisson

?[o
Vert Face | None
| Vert | Mesh  User-Def

Single Double Fancy Cull

apply to all visible layers




PEMEIRE, IEBFIENA REN R EE B F M AkregisteredScene.ply, EIEIT{E=a]

1§ python create_label_files.py LINEMOD/Gold
EMMaskFEXH, BEREFWEEMOVREARE, BT

@ python inspectMasks.py LINEMOD/Gold



& File Edit Filters Render Vie

D@ o2

| 8% 2@ /U FTEREITEERO XXX

Project_1

i = NEMOD/Gold
Masked

| 8/858 [00:00<?, ?
| 8/858 [00:03<?, ?

LINEMOD y:
ne 353, in <module>

- — fine)
e —] % ne 178, in full_registration
ath, target_id, downsample = True)
i o ne 293, in load_pcd
€ ample(voxel_size = voxel_size)
jectDatasetTools$ python create_label_files.py
1)[2][3][4

I | 1145/1145 [00:32<00:00, 34.931it/s]
ectDatasetTools$ python inspectMasks.py LINEMO

stasetTools$ python inspectMasks.py LINEMO
Back-Face Single Double Fancy Cull

(x=446, y=3) ~ R:48 G:45 B:49
apply to all visible layers

g

FlitAlE, HRIBEETENTIEMBITSEFST, (BREME, ObjectDatasetToolsiHisEMEIHIESRE
NBRABRE, BT T2 B Sk LB

“% pip install matplotlib numpy pyyaml plyfile

=. BURSEMNEELLE

Escripts)XHE BB R.py X EFIZILINEMOD/Gold XX 3£, BITHIALEM (I, helE X
fF, REXnpyXHHHIERY, 1BISFE

@ python gt_file.py



(e tinywolf@tinywolf: ~/3#4/ObjectDatasetTools/LINEMOD/Gold O
\ CEEIEEN S 263K

len[-43.312B2926399857, -75.57167067010899, 586.4160789253292]
[ -0.09614850337986616, -0.5790987286561491, 0.8095678648307676, -0.8734197772136

) "595, 0.4391643692560847, 0. 2104104311766573, -0.4773817739187925, -0.68686193608
t( 66801, -0.548021279409303]
_1o[39, 341, 91, 295]

_IEFIRENE 275K
L [-43.27212496466995, -75.2321696861018, 586.5046872935094]
[-0.09328196525792782, -0.571586727194447, 0.8152221166323907, -0.87536916479508
14, 0.4371950756580893, 0.2063717304920382, -0.4743704369766436, -0.694369555147
303, -0.5411317856189282]
[40, 341, 91, 297]
t “IEFiEEN 285K

[ -43.87850259740611, -74.60392229217214, 587.1850487420068]

" [-0.09446988091736228, -0.5625849941142816, 0.8213242757869125, -0.8784384511084
J B53, 0.4352997758182157, 0.197129380683080595, -0.4684243046785525, -0.702860083554
] ?655, -0.5353190088315274]

[[42 341, 91, 287]
Eﬁﬁﬂﬁw%

range(-

BT R BRI, MASIBRE R R B A 8RR F 0013, pngiX R E F &R,
FEEEIPGEI R ¥ png

“% python png_rename.py

AREETinfoXXBFERZA, BZaiicSiBinfo.pyEMENANSNEECH, JLIESrErealsense
WA L EEFIintrinsics.jsonX 4

) . python info.py

REBITERNCEIZ, SN X HEBEEI TR IZERNM S ARIREELINEMOD/Gold XX £ 1%
El—0yfLinemod_preprocessedBIX 43k, mF#E, {RaFHEImodels. segnet_results. data
=N, XERKINT

@ python re-format.py
MEMERE—T M, BfTtrain_test_txt.pyBIas4EmillgR. Mk txt >

9§ python train_test_txt.py



= E—IBRIEEX K, BXF— TSR] AN

— Linemod_preprocessed

depth
gt.yml
info.yml
mask
rgb
test.txt
train.txt
models
t:: models_info.yml
obj_01.ply
segnet_results
L 01_label

BlenderProcE 2 EURESIES %

BIFZ RN HEIEIRE R LUERMMEIEE, HIEMIBRGT#HITIRE, XBiEMABlenderfEATIELA,
ZBlender A& ¥ B EBlenderProci RS R ABVIERT MILIZET, FHeILIRD £ R EE U NRIRIERE
BHERYMAMIZE, B TFRELI51%8, BEAERMN_AF A,

—. T#BlenderprociRi3H A EIF IS
TEURRS

git clone https://gitee.com/yu-chenghuan/Linemod-Render.git

AR UTPEBE—EBLEmZEREDbop_toolkit, ZEHLLZEDbop_toolkitdi B LN, EEIIRE
IR BEEBAREN, BREBITRBRIRE, BERESHE, REEMA! !

AR EFEF, F7Abop_toolkitFLEH 4 T & AT AER K,
SIEHITH—1python3.8891F1E, HNE R TBbop_toolkit>X 43k, i&1T:

sudo apt-get update
sudo apt-get upgrade


https://gitee.com/yu-chenghuan/Linemod-Render.git

pip install --upgrade pip setuptools

pip install -r requirments.txt -e
bop_toolkitZZ#4Ff5, Lblenderproc, Zif—,
@ pip install blenderproc

&, #HABlenderProcX {43

“Z pipinstall -e.

. BURSESIE
HANBOPWiLhttps://bop.felk.cvut.cz/datasets/, THIRE, THEBEENIH AT, HMB

E:D

D | B “E=TeRsfiEes -5 x| @ BOP Banchmorkfor 60 Object X | 4=

G O htips//bopdelkcvut.cz/d

A

=]
=

R 1

&8

BOP: Benchmark for 6D Object Pose Es

HOME CHALLENGES DATASETS LEADERBOARDS SUBMITRESULTS Sign in

al

Datasets

The datasets include 3D abject models and training/test RGB-D images annotated with ground-truth 6D object poses, 2D bounding boxes and 2D binary masks. The 3D abject
models were created manually or using KinectFusion-tike systems for 3D reconstruction. Training images were either captured by an RGB-D/Gray-D sensor or obtained by rendering
the 3D object models. Al test images are real. Intrinsic camera parameters are available.

The datasets are provided in the BOP format. The BOP toolkit expets all datasets to be stored in the same folder, each dataset in a subfolder named with the base name of the
dataset (e.q."Im’,"Imo’, "tless”). The example below shows how to downlead and unpack one of the datasets (LM) from bash (names of archives with the other datasets can be seen
in the download links below):

export SRC=https://bop.felk.cvut. cz/media/data/bop_datasets
uget $SRC/1m base.zip
wget $SRC/1m models.zip
wget $SRC/1m test all.zip
wget $SRC/1m_train_pbr.zip

Base archive with dataset info, camera parameters, etc.

30 object models.

ALl test images (" bopl3” for a subset used in the BOP Challenge 2019/2829).
PBR training images (rendered with BlenderProcdBOP).

4w

Im_base.zip
Im models.zip -d In

Contains folder "lm".
Unpacks to "1m".
Unpacks to "1m".
Unpacks to "1m".

4 W A

MegaPose training dataset for Tasks 4-6 provided for the BOP Challenge 2023,

LM (Linemod)

Hinterstoisser et al.: Model based training, detectfon and pose estimation of texture-less 3d objects in heavily cluttered scenes, ACCY
2012, project website, license: (CBY 4.0,

15 texture-less household objects with discriminative color, shape and size. Each object is associated with a test image set showing
one annotated object instance with significant clutter but only mild acclusion.

Base archive Object models PBR-BlenderProc4BOP training images  PBR-MSR training images
Synt. training images of isolated objects  All testimages  BOP19-23 test images

LM-0 (Linemod-Occluded)
Brachmann et al.. Learning 6d object pose estimation using 3d object coordinates, ECCV 2014, project website, license: (C BY-SA4.0.

Provides additional ground-truth annotations for all modeled objects in one of the test sets from LM.This introduces challenging test
cases with various levels of occlusion. Note the PBR-BlenderProc4BOP training images are the same as for LM,
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BRI m.. DDl B 854 %

2023/8/31

ETHNEREME, Bmodels)XHFEBEIMXHEHFZERT, modelsXFHHImodels_info.json
Fobj_xxx.ply#R &g H SRR IR, ImXHFEENcamera.jsonEiEk B SHVAENIAERE, & 84F
E—TF, EFRZHEHRMRIT.

N

=
E
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BERN
1

riE— X FEbackgrounds—outputs, £


https://bop.felk.cvut.cz/datasets/

& blenderproc download cc_textures ./backgrounds

X—FT2THIFNZWNGE, §— I XHEE2—MHENEE, 2 TF/LEN, DTARE0NAEATT
BT, BREEARZICrl+ cFi1T, FAREERHNIBEERFIIK. THTRE, #HAN
BlenderProcX 4 ¥#isfT

]]I blenderproc run examples/datasets/bop_challenge/main_lm_upright.py ..
./backgrounds ./output --num_scenes=20

IR A IBEFBITR T modelsSXHFRAIIM H R R B R

REMEEKNEFRF, BINE—ITER4EEENIRSEES. MNMRMRREESHIREYANIEEIZEERHIZM
¥, FRIEXMELERN ERHBERZ D, HIERT num_scenes (BB RER) BIEMEBIK
TR EforBIFARER, MEIRIE, 30ZAVNEHDAERE 7202 F4AE R, MAREHEESER,

ERHRBIEEMEXFN, ARNKESEUESIEAIL
AXE, FENMEHFELENTET, BETRERALIE

=. HUBESEMAEL R
# N\bop_toolkitX £ FiziT

@ python scripts/calc_gt_masks.py
python scripts/calc_gt_info.py
python scripts/calc_gt_coco.py



1 EARRBERYERUTES, EMAFRSRE
2 p={

3

4 'dataset': 'lm',

5

6

7 'dataset_split': 'train',

8

g

10 'dataset_split_type': 'pbr',

11

12

13 'datasets_path': '<path to your datasets>',(AImXHEFMME)
14 }

=MERFRIETRRE, BT

® python gt.py
python info.py

ULERNMMBEEERENmain R EEIEEXHIRE, FRELITH,

L Linemod_preprocessed

data
L 01

depth
gt.yml
info.yml
mask
rgb
test.txt
train.txt
models
t:: models_info.yml
obj_01.ply
segnet_results
L 01_label

mask_visibFl@segnet_resultstViBIEE, &RENERXMEAMIELHIES, ImBBEEFTHNEREE
pngi&=, MBIUBCRLAR S4B BB — LA R TI R 3R 44 /R Ml

Linemod#iBEHIER L



U ENBT HMHImMEBIBESIENSZ, PRRELHIER=EREMMEN SRS A, fBlenderProc
ERBIEEN A E. 8—NAEENRIG. SUEEFESE S EYERERER.

ELINESSEERE—REERBANIE, MALTR. XBEFNEREREMIIZEKL, FIEN
BElARS. BMENR T HIELE, NENSEMTENSNE, UMEII%GE. MiXERNEE
9%, EREENBBELN, EEHITHNERTLEIR.

MERMIEER TS THEZEE, MEMZERT K, G REBERER,

FRLL, FIERELSES, KNG, BAT R 55200040 AL HER IR S LB I HITI
%, UERERTR. RERKI0MIE THZRERNELHIEERIT2000048B R, UR4SIMHET
BlenderProc/EZ##E300004BE Fr, MR —ENEIRE, #HITME)I%. ELFRMIXAER T REH
MR (BiAANEfficientPose, phi=0MEZFEREER) .

i

FEENMIEENE, BeENNEHIELR

6D-of (& (k1T E & %R

# N\ paperswithcodeushttps://paperswithcode.com, ¥¥%#Edataset, #HiALineMOD, ®IUE
AR ZIERAIMBIEERARLEENEZE, MERLOBIBERE EZNRINETTHIRF. BR2KrgbH{THIE
1, BrgbdiERY, 1RIEESHFTERIZERIT,


https://paperswithcode.com/

D ObjectF X | Q linemod - {22 % | LineMOD Benchmark (6D Pose £ X | fwi Machi ing Datasets | P X | 4+

h B A Ms ¢ 0= a 3 & - (b

Browse Stal :-of-the-Art [
" LineMOD (6D Pose Estimation using RGE] D t t
o i dlasSEEs
. LineMOD (4D Pose Estimation using RGBD) 8458 madhineSearring détasets, o
" LineMOD (D Pose Estimation)
‘Synth Objects to-LINEMOD (Domain Adaptation) o
i i w
[\ Share your dataset with the ML community!
i
12 dataset results for Im x
Im Q
- LM Email Address Leakage
Are Large Pre-Trained Language Models Leaking Your Personal Information? We analyze
whether Pre-Trained Language Models (PLMs) are prone to leaking personal informa-...
1 PAPER » NO BENCHMARKS YET
Filter by Modality BabyLM
Texts i BabyLM is a dataset for sma.ll scale Ianguage modeling, human language acquisition, Q o
low-resource NLP, and cognitive modeling. j r“\
RGB-D 1 3 PAPERS « NO BENCHMARKS YET i s Wyomes
bl E
Speech 1 Nen Bl
catbAbl LM-mode (concatenated-bAbl) e
3D 2 ...catbAbl models can be trained in two different ways: language modelling mode (LM-
Ad meshes @ mode) or question-answering mode (QA-mode). In LM-mode, the catbAbl medels are...
1 PAPER » 2 BENCHMARKS
TemporalWiki
Filter by Task ..The benchmark hence allows researchers to periodically track an LM's ability to retain
i previous knowledge and acquire updated/new knowledge at each point in time.
Question Answering 3 1 PAPER » NO BENCHMARKS YET &%
Language Modelling 2 _ _ . OpinionQA (il
6D Pose Estirfiation B OpinionQA is a dataset for evaluating the alignment of LM opinions with those of 60 US a
using RGBD - demographic groups over topics ranging from abortion to automation.
Continual Learning % 4 PAPERS « NO BENCHMARKS YET bl

§ 4|, SOLIDWORKS Pr Y T 553 , E&png - BE T o=

BTN A ZE2/D=Hams— ™ NaREEN, FrLUERANEEEETRGBH
Efficientpose. EfficientposeB AL ELEZ1E, ReadmeX G SR E ¥4, BETFkerasZets,
HEEE, MBINGEHEHEIEE AT, BIEREERE, BEHIEILE. 5 Freeze-Backbone
£, XHTHR2020FEMEE, MREEERESE, REAREMNENBIEURH A EZHEES,

D, MRVMEDRYF, AIUREREBNNIGE, EREHFETRGBDIFALLIIPVNetE
F, ZHNRERE, TR UEGITHERERR,

U LEER2023FFEmEIEMNENSEARER, BiFHARRR, 1
YU 99 12 4: SR AR

RAEE
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