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O E=H/E

ERERBEFREMERWEEN, 12E2D/3DEHMUE, ISIRSES=4S

MRS RRE, BRRTHERSESE.

7 MainWindow = o X
S
File Edit Dataset Precess Segmentation Deep learning Analyze Meshing Window Help Ij]ﬁg%ﬂn*:
Modules [T Dataset1 [STTEET | nateser -
~ Dataset Process module Reset 2 Viewers 4 Viewers D Datasett
~ Image Processing
|Dataset2

LivePreview Too...
Contrast

Binary

Smooth

Sharpen

Math

Erode

Dilate
EdgeDetect

FFT

Crop 3] S
Noise ﬁﬁ CIE
Filter I
Shadow {‘k ﬁ.ﬁ
Value replace
Resize
Skeleton
Image Calculator
~ Segmentation module
~ Traditional Segmen...

MultiThreshold

Watershed
Region Growing

SAM Assistant Seg...

K-Mean 1 :I 1101 ¢ ~N 2

BRESEEEE

DatazetInfo

~ Dataset1
Path: C:/Users/23135/Desk...
Count: 1107 images
Format: Grayscale
Bit Depth: 8-bit
Size: 1260 x 1245
Voxel Size: 1 um/px
v Dataset2
Path: C:/Users/23135/Desk...
Count: 970 images
Format: Grayscale
Bit Depth: 8-bit
Size: 12071 x 1709
Voxel Size: 1 um/px

B aL

~ Deep learning module
Training Setup
Training Monitors
Inference

[} Dataset2

Reset [ 2 Viewers 4 Viewers D

~ Analyze module
Analyze
Analyze Crack

~ @ Meshing module
Mesh Wizard

Eiﬂj&k%%t iEf-ﬁ-‘Ejt N %EszTMem 203 MB

O INRESAMRIR
NEES

AR IR E SRR ETERETRIZ A

e ) 59 193
pixiiy
EE R

Al

CPU: 0.1%

. PRPIEHEMT. (EEERY

#EEsl. REARNTRERS=:, FJIMRERFFEBENRMZOIEERIR,

File Dataset Process Segmentation Deep learning Analyze Meshing Help
File Dataset Process Segmentation

Open g Process 5AM Assistant Segmentation

Save Image Calculator

Save as Method 3

Settings... Traditional Segmentation * Help

. Image Type Convert User's Guide
Deep learning
About

Training Setup Analyze Meshing Citation
Training Monitor Analyze Mesh Wizard

Testing Analyze Crack

(Monitor 1)...
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O SiETRAERE

HIETRAERERERSIESRTEG, AFED THBIIFINRERES, HEG
LAEHEFRSRBRRREUEN LR AN M REENKRGB=EEE. FRIAHRL
BRRENEERNRIES, BEPR=HFAMNKERETEH, BTEREDSERD
[AE, HENZERENL.

Reset ‘ 2 Viewers 4 Viewers 3D X:906 Y:328 Gray:153

X:986 Y:328 Gray:153

REEHNEET

Reset 2 Viewers 4 Viewers

ZEARTF

RESHARTMZELMSUERRIANESR, ARE "4 viewers 4 Viewers
BHEAb:

Axial (XY) [551/1101] Color || Reset |[ shot | Coronal(X2) [623/1245] save all |[ color |[ Reset |[ shot
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RIRMERESROEEZSERES, ARTUSAN "BIRER. SaEsEl" 2 “RE

FIEESHERTMEER" MLEHRSELE, 155189, HAAY “Image Processing”

PRPRHGBHEEHREREE, BEREGLENERIE.

TheESREUET
(A Dataset Processing module/Image Processing/Math 345 )

Modules

~ Dataset Process module
~ Image Processing
LivePreview Toolbo
Contrast
Binary
Smooth
Sharpen
Math
Erode
Dilate
EdgeDetect
FFT
Crop
Moise
Filter
Shadow
Value replace
Resize
Skeleton
Image Calculator
~ Segmentation module
“ Traditional Segmentat
MultiThreshold
Watershed
Region Growing
K-Mean
SAM Assistant Segme
~ Deep learning module
Training Setup
Training Monitors
Inference
~ Analyze module
Analyze
Analyze Crack
~ @& Meshing module
Mesh Wizard

Modules

¥ Dataset Process module

* Image Processing
LivePreview Toolbox
Contrast
Binary
Smooth
Sharpen
e @)

W Math i

EEBIRRIETT %

IHS BiaEE
Rifaddiz g

7 Form — O *

Dataset: Datazetl a [
Method Add e v

Value: 0.00 5
“ O
Add e
HOR
Subtract E?T
Multiply Expg
Divide Square
AND Saqrt
OF
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O $REEER=

HIESEEERANPSRR—ERSHIEE. ARUSTLLREET[EREN
MESERAE, GRSEHEFENTIRLRERSR, WMIERAREDEE.

DateSet: B SetVoxel Si.. ? >
]
v |Datas&tl‘1 Rename I:l e Voxel Size (um/px):

I0Viewers - Dataset = non0oo| a
Dataset? Delete Dataset .
Dataset3 Set Voxel size Cancel
Dataset3_Math Edit Class Info “
Dataset3_Math_Smooth | | | HERT

(FREMEFERTHEXR)

mEEiEEARIREESESE “Edit Class Info  Edit Class Info g, IR
IEREHITRBIANER R MGFAEE, AFEENE R SITFIEIR,

TheESLIE T
B Edit Class Info (Grayscale Mode) ? >
Clas=s List: Grayscale Walues {D—2ER) -
Yarns | Hama: Yarns
. Gray: 128

#dd Class 6 Remove Class Add Value a] Remove Walue
Save Changes e

| W7 Add Class ? ¥ | | W7 Add Grayscale Value ?

p o4

Clazs Hame: Gray Value (0-2E5):

v @ = O
| el ]| Cance

O mxn @ xue © Emew
O s unews @ ®ExH
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O BRLESE=

RS (E R R A RS PLHESNRETARSIEEE. RAE
SIREMRENE, FHMEMXHEEE (Path) | IFHE (Count) . BEEIX
(Format) . {iiFE (Bit Depth) . Bl RJ (Size) LARIFERT (Voxel Size)
FNRBZOSH. Wi, ZEREEEFNEEERNGE: SAPELEIREPRING "X
Al (Class) " B, EREREFEHHEURRTRMHIELNSHRITNMSEERE, B
ZHIRS S SHIETIGREENSE,

DatasetInfo
v Composites_raw BIRERR
Path: C:/Users/23135/Desktop/3D4D/COriginal/... &ﬁ%)’cﬁ:%ﬁ
Count: 1101 images ZIEEV H HE K/
Format: Grayscale ®B¥ER
Bit Depth: 8-bit HLRE
Size: 1260 x 1245 HBEKERRYT

Voxel Size: 5 um/px hERT

¥ Segmentation Classes: SR s
v Matrix %%J B/c

Gray: 200

* Yarns
. Gray: 128
v cracks

Path: C:/Users/23135/Desktop/Pixartify/mainw...
Count: 5 images

O IRESHRIILLERT

BidEGZIEMEENRTEGRNKESZES T, ISHEIMNEREREREERR
ERENTE, HENFEERIBIREA.

Histogram

43 225
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O ESAME R TR

YHARSHIEREEE “Image Processing “#=T" LivePreview Toolbox” AY,
BPRII AERFRREREFE. EAST, FURESHEESERENALEEmT
EXRESMERIR, RIETSELENRER.

"7 Form = O X

Matrix diagran Image size: 1260 x 1245

Dataset:

prssers WL IF ZX P S

Processes: Geometry

FFT: Add

left: 0 S right: o < Add

Resize height 0 $ widght 0 3 Add

Enlerged view Ratio 1 Record

| | Math:Add (50)

Smooth: Bulr(ksize=3)

Erode: (Rect, ksize=3)

Crop: (top=0, bottom=0, left=0, right=

Bk E R IEILR

location: (130, 245) Gray: 190 Allv] =X Save

Processes: |Bazic

prite &3 € g5z il

0O AREGLESE

Contrast min O - I
Add | max 255 3 ]
Binary: 128 . ] add
Inverse Eﬁﬂiﬁyﬁ
Nath: Method Add ~  Valge: 50.00 - Add
Yalue replace Gray value: O = - 1] = hdd
AR = e = R ()= e ) = R = =




D THEENR

Smooth: Method Bulr w
Eenel Size 3 - add
Sharpen: Method Unsharp Mazk w add
Noize: Method Ganssian w
mean 0.0a = stdder 0.0a - Add
Filter: Method hlean e
sigmaColor 0. 00 =igmSpace 0. 00
FilterSize 3 - add
Shadow 1 = add
Erode: Kernel shape Rect
Kernel size 3 /) E Add
Dilate: Kernel shape Fect
Kernel size 3 = Add
EdgeDetect: Method Canny
Line type: border “  Thickness: 1 = Add
Skeleton: Add
FFT: Add
Crop: Top 0 = FBottom 1] =
left: 1] = Yight: 0 = ndd
Resize height O - widght 0O = ndd

KSR

RCES: 30
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BETRE LS “Matrix diagram  Watrix diagram ” IREEISIGEIENSE
AEE, EIEREBNEXEEREMGREFNHESH, FENETEMEENRE
FE%, HREERGSIHENFREIRE T RERIESE.

| W7 Matrix ? X

W =~ ;o s W = O

Y
oo = O

—
%y}

—
[sa]

—
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ZIRREI=MEANRE, ASHFEGMRERMEERANEARSZEEE. HR
EFENEHZESHTNESTMEELASIMEENEIRMS RISERI, ZISRiE
"FRAIMERS” 2 “EFIRERE" ETERN, HiETEARTEENERNEE
N, £EERETSRSIBLENSHES TIERELEE.

5’ Form

Nain Dataset: Eaw

FREEEED

Nain Dataset:

Preview:

Operation: Add

Raw v

~ Datasetl weight: 50

e Sub Dataset: label e
REFEEEFQ

Sub Dataset: label

+ Dataset? weight: 30

Operation:

AIRE X

Add v

Substract
Divide

AN

OR

XOE
Average
_pifferencr

Datasetl weight: B0 v+ Dataset? weight:

1 R

BENE
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(ERGEDENSREERELER OpenCV HikiE, IRESHERE. HKIEHE.
RIHERRKIIERE (K-Means) MAXZHT R, AFRAUREERNHRSKE/8%5
. QIBEHTPREBMHHIIERERPEYILEHEMARERNS SE5 . L, %
RIS B IERFEIINETEE, BFREFE.

0 SEESEHER

ZEESENERPAFRM T N ESEIFE. SATRPISRMSAN o %
TR, FEBEBRERESRIZEBEERSE.

RPFTIEE “Data” THERRPEFEFELIEMEESR, MEXAR “XK" HTIBR
BRE, FRARERVNMGR(ERH. %ﬁ%%ﬂﬁ%ﬂ'—ﬁﬂﬂ?ﬂﬁ. REANAEOTS
B9 “Save Mask Sare Mask ” Bf “Save }rlay Save Dverlay ” 2, BD
Eﬁl@ﬂ:ﬂﬁﬂﬁﬁﬁ&ﬁ%ﬂﬁﬁﬁﬁlﬁﬂgiﬁﬁﬁE?Qﬁi'ﬂ'.e

5

7 Form (m] X
Data: Datasetl v
Slice Numbet:l 15

hddictese hagp:Updare (0N)
Class 1 [ |Min area: 50 X
Thresheld: 103 — 201
L I 103
High I 201
Class 2 [ Min area: 50 x
Threshold: 49 — 102
Low: I 49
High: | 02 2

Gount Flass 2 Flass |

P
0 31 62 93 124 155 186 217 o= RESET Save Mask = Save Overlay
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O 537KIL 53 EIRIR

PRI EHRRIRAF TR EIRC S £ BRINAHIENIEN. EFIRAT, AR
THEX Binksl, FRERERSHYESISEEITEMNT, mELEMEXT,
BRAEREEESHSFENFZLSYH, RRESEITESTIRSBENEERDN
BERISSBR. I, APAUEEHESHRERMT R SREBNEMNER, &
IERIRGEI T — A ELIE, BIARUSRE ELEEGRES, HENRER

MYRITESIEE, AR TR T RS RESISIE,

&7 Form

Data: Datasetl
Slice Number : I
Mamual Watershed AddClass
Painter size I ClearPaint
Class 1 - [ select X Undo
Class 2 - @ select X Ux}do
D Er
Manual Watershed
Blursize 0
Erode 0
Dilate 0
Run Auto Watershed

RESET

Save Mask  Save Overlay

Blursize FiBBEIZ

Erode ik !

Dilate ik (< 2

Fun fute Watershed
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O KgAK SRR

RigE RS EHERERFIRNEEHEMELLRNISEEBEAR. EXIRLIERD,
APESSASSHEIEEHEMZERB SR, BEEEXBIFRELSERMTAE,

BARTLEESE “Add Class  AddClass " gy, EREdRIRRE
“Add point add peint ” EERERBFIERZOLMEADGINF =, FHREE

MRERNSBSIFE, FHAERESTMEERFRE (4EEN8EE) . MITHRIER.

RERASLMFRARSRINERT K, HBEMESKSFXREFIRENMESLATRE
FRELENE. SEREREMNFNFEESIBBRRIGETIRE, ARG
EiEF, BInfF gt SERKENaERELEEIRFS.

RESET Save Mask  Save Overlay

clas: 1 [l % 4connectivity (43%i8) : (XELT
Threshold: 20 5 Min Area: B0 = Eﬁﬁ\Eﬁrﬂ%ﬁ*ﬁflﬁﬁi

4 conmectivity | Add point Undo Foint 8 connectivity (Sﬁﬁ) . @é.xq-
8 conmectivity ﬁg&j‘j—rﬁji rﬂﬁﬂ/\jl\ﬁﬁ*rﬁ
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O BRRSENRR

RRFEMER (K-Means) =i 7HE—IRERENRR, SINTEFRELEER
(GLCM) HMISHESURIHERRENE, SHBFERSRNSSHEHEmIT.

BREANEGRE, SREMHNASIERERERKKLEFNE (KE)  HREEX
ERREBERESFHEELERME. MTHER, TUEISEHEMSHISIZEIR
SRENMEZEIXEE. ARRER=HFIFIRXZ=ENTZMBUUZEDE, FIRIR
EEEAETFREIERENEHFRREZE, RRERIMFESIEREHAEHESE
E. FRMABRGEFSTHRE, RRBUEBHN—BREXSBERNELSEHE
&, HERENSHUEEFICEREREIMDLZMOGTESRESE, MTAREREHRE

| ®7 Form = a X

Slice Number : [ 113
Run K-fean
U o
K
Iter
Eps
KMean:
RESET Save Mask Save Overlay
GLCM e
GLCM v
Structure tenzor
K 2 = R TREERE
lter 1] =
Eps 0.00 =
Means= L%
KMeans e Meanshi £t ﬁ%giiglgﬁ&
DESCAN
m
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O SAMEHEN S EIHRR

SAMXKIRBHAN R ERIRFERIS TSAM (Segment Anything Model) fiGE
HAER, (FIETHAFRZENIRREIE, ARRERALENIEARGES, BIRIEMR
SZXEFEXEESE. AR, ARPAERFIBEGHERNBENEFSHEDMRM, ZiR
RigiE T BEFTCP/IPIHYFERN BB MEIRELER, XISSLIRHESIEEEHE
L8, RE, FRIPBBIFTIER—EBFINMSHASEREXNFHRIIENSE,
VOC&COCO%EII!E’FZI':E’FET&E*. HHETRRESFIF6E.

Dataset:  Datasetl Slice Number : 1 $ Mark mode () Auto £i1l closes contours [ magnifying glass

@ Pen mode @ Allow Pen overlay
0ad Model

SAM ViT-B (Base) ~ CPU  + Pen size: 15 [[) Auto-snapping

Current Tool: Yarn (ID: 1) Tmage Loaded (Manual Mode) Pos: (759, 611) | Gray: 146

(0 COCO 2017
Instance Segmentation via single JSON.

Semantic Segmentation Management

ory Name  ID

Yarn 1

Add Category (Unified)

TheESRHET

Dataset: Datasetl -~ G

Semantic Segmentation Management

O zmEEgEnKEs
Category Hame In e Xﬂ'?’éﬁﬁﬁ'ﬁf%
Yarn 1 e iz

Hame 0
#dd Categzory (Unified) 6
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O SAMS#ED o ENELR
DIRE IR
> EEE
Mark mode B buto £i11 closes contours

B ramifring zlass °
B Fen m-:u:lea H Mlow Fen overlar 50 e .
- b

Fen size: 159 ] ﬁnutlgpping

Aute fill clozes contours Mlow Pen overlay

| @ anEzm
| © nEREM®
6

RRBEPEER/N

QO o
Auto—snapping & B BEREARINEE

IIiiiIlIIIIIIIIIiIIIr) o

®E, B—REEFXTEFEH

> BRI

SA Model Do 7 Success X P
ade evloa
@ Load Hndel Mark mode

o Model Loaded Successfully!

SAM ViT-E (Base)
] 4 [ ] Pen mode
SAM ViT-L (Large CUD&: O

@ nmeEmsavan @ crusicPug © muum
O mmmEHY © mzEmER

AR E R T RR
ERERBRXE, A
BIBRERRE; HE
BYI\BRXI
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> iiEthEh

cpolar s B e - LnsEEr  Q [ o» ]

cpolartkm=: AF—1as
HiWebit R ZEARM

AR89, UTUSARESESELR, SELEART. BAN
RRALAT. ME. HEEHERXGERES, BRCHRERE,

T BiE 2B ThEERT,
AP ® T #Hcpolarf ff

EBDRE LWL

Remote server ,ﬁfﬁi&]\iﬂ:ﬁzﬁ}%ﬁﬁ

B Remote Collaboration - 9 Images Ready to Distiibute

Fublizher (Task Server) 0 E%ﬁﬁ*iﬁgﬁﬁuﬁ A *ui‘jj Iﬂ/ﬁ\hﬁ ’
Hohim A £E > 1000

Listen Port: i =
heocezs Token: B4666
© mE#TFcpolar web
Cpolar Web
rv BBEEE - Cpolar x 4+ — a x
& [ @ localhost:9200/#/tunnels/create < = Sl © 3

=1 Dashboard / FEEEE

BEER:  tunnel-1 a

M tep e
el goso G

WOXR: O FEHIEHTCPIO EETCPEO e ﬁ&tcpfﬂw

CIRERIE
RERERR

K:  ChinaTop

tR#EListen porti& &bk

O

SIEEE
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O SAMEHEN S EIHRR

hEE IR
> iEtEhEn
Remote server "ﬁfﬁﬁf}\iﬁﬁfj}%ﬁﬁ

B Remote Collaboration - 9 Images Ready to Distribute 7 >

Publisher (Task Server) Executor (Client) °
Lizten Port: Hill = Server Address: e =, http:/xx cpolar. top
hocess Token: B46E5 hccess Token:

Category Definitions (From SAN): Labeler Fame: Enter wouwr name

D Name

1 Yarn

Total Groups: 3 o

Labeler As=zigmment:

Worker #1: Hame a N

Fange: 1 > to 1

Worker #2: Hame

Fange: 1 + to 1 =
Worker #3: Hame
Range: 1 = to 1 =

0 0. ¢
Stop Server  Merge Remote Resnlts LRSI LIS A Fatch Task fl Submit Hesult
3 (s ]

EFEHE, EFREARE EFERm, HEIFTIRARE

X EHEIHTIRA K E
EFREADPEXNNES, WMihdhERFRNNITIRER
EFREANREDBES

TR AR S X R i O A5 S5, HohigO4ER:
17.tcp.cpolar.top:xxxx, Zix M A& £ A FEcpolarfhik B AYiw O

ERBIFTAR N T2 P 4 i 8 1
BITIR AR R ESS
BIFTARA SERATIR B 14 THR S R
ESRENGHITIRGR
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7 DeepLearning

I Dataset Verify

Training Setting

Dataset: tempDataset

Labelset: ;empnataset_labels

Data:

/

= [m] X
| Training Confirm
G ~  Load Dataset
a ~ Load Labels
Label:
Show Color Name Opacity
1 MASTER 0 |5
2 0 [Gray=2] 0 5
3@ 1 [Gray=3] 50 |5
48 2 [Gray=0] 50 |5
5 0 3Gray=1 50 3
1=
KIE R HmE
Dataset Info: E b
Dataset:
* Image Type: Grayscale
® Data Type: Unsigned int8
® Size: 1120 x 1440
* Data Num: 28
* Memory usage: 43.1 MB
Label Info (Image 1/28):
o Label Type: Grayscale
o Ui que. Pixels: 4./ 4 Classes
* Size: 1120 x 1440
* Memory: 1575 KB
0 /2T
VLoad existing settingr VTraining Setting >

/

7 Select Color

Bazic colors

EEEEEENC
EEEEEENC]
A
EEEEENNC]
I
EEEEECC]

Fick Secreen Color

Custom colors

I
...

Add to Custom Colors

¥ X
. ‘4
Hue: 0O s Eed: 255 o

Sat: 256 5

=] =]
Green: 0 5
755 &+ Blue: 0 %

: #££0000

Cancel

—

O muxEs

© maymirEE

© wEmExmEe

O mEzswEeEREEERL
O s EHIKRE (TH)
O A IHBERT
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i Deepleamning

Datazet Verify Training Setting

Training Confirm

Preset

Task type: Semantic I
Hetwork: ConvHelt-FAHet—Sez ~ Use Pretrained Weights

Deseription: ConvNeXt backbone with PAWNet neck for semantic segmentation, modern CHN design

Hum classes: 49

Training iterator: 10+~ Epoch

Validation iterator: 1 v Epoch

Batch size: 4

Input =ize: 512 ~ @ Crop O Resize

Learning rate: le—d

NESERE

Backbone

Weck

Head

Lozz

Training Strategy

DataPreprocess

AN
BT REEE.

FHRIRHR
RIS IESKS)
R ST

Task type: Semantic

Hetwork: ConvHelt—FiFet—Sez

Model Setup
~ Network Structure
¥ Backbone: ConvNeXt
drop_path_rate = 0
pretrained = true
use_grn = false
variant = Base
> Neck: PANet
» Head: UperNetHead
* Loss

* Loss: CrossEntropyloss

NESHRER

class_weight = None
ignore_index = -1
loss_weight = 1
> Loss: Focalloss
~ Training-Strategy
v Global
cuda = true

[0]

grad_accum = 1

cuda_device =

iterator = epoch
rand_seed = 42
train_num = 10

val_num =1
|n +al A

FnZiRtRREFEEENLS, il

~ B Vse Pretrained '|'|'e1ght5 Instance

Remove

¢ Datasst Verify T N

B SRETRIHRE R 5i)lgR

]
e Sem:a.ntlc w

Cemantlc

ﬁﬁﬁﬁu“ ?ﬂi Tetection

Desoription: ConvNeXt backbonme with FANet neck for semantic segmentation, modern CHE design

EANEE
~ | Epoch YIZREEEX
v Epoch BG{FSAE
#E K

w @ Crop () Resize

49

Hum classes:

Training iterator: |10
Validation iterator: 1

Batch =size: 4

WMARST (54
| 4
Learning rate: le—d M::!\ $

a1z

Input size:

C onvHekt—FAlet—Sez

]] e epLa]:-‘.l'S +
DeepLlab¥3i-ResNet
EfficientNet-BiFPH-Seg
FCH-ResHet
HEH=t-ICE
OCEHet—ResHet
PEPHet—ResHet
FEPHet—Styvle
PVT-PANet—SezFormer

—=

SAE

BWERATOGNEET, TUMBAERBEES EREGFONE, §
RATEHFIKEINEREY S, HFEZRAREHTUNEE.
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IR SR R
BEXiER
BE YRR RS REIESEYY, ZISAPY) Backbone, Neck, Head, Loss %
IERIHITSRENBERHESREERR, — A ESMELZARSEFIRES

NEZMRGERE, IBEAP
BRFRBEEGHRAREIES
XS E{E

Cro vLoss
BCEW1thLogitsLoss
SmoothLlLoss
MAELo=s

MEELoss

Ticeloss
FooalLoss
BoundaryLoss
TverskyLoss
ComboLoss

Backbone I:FM%EEE
s o o
ResHet = Vizion Transformer - -
SwinTranzformer
Farameters RacHelkt
, ConvHelt
freh: 101 -+ [ Pretrained M%%’_‘E}E%*@ EfficientHeat
EfficientHetV2
Output stride: 16 - ?ﬁﬂjﬁ'& MobileHetV3
RezHet
Farameters frozen stages: 0 )E%Bﬁﬁﬁ%&
Zero init residual: D Tilation Conor: H f"EI‘E—J% ,E{
BZ0¥IiRL \
Neck BV E _ 5
' g ASPP
FEN P28 38 3% PANet v .
EiFFH
EFF
Farameters Z;IEIE@M%X‘TJ&?E*E?@%& DHead
Ho parameters HASFEN
SEFPH
ICHetNack
FEPHeck
Head  SLFHERMLEECE
Head type: Semantic %%Bgsﬂ o
: Instance SegmentationHead -
Head: SEgﬂEnt&tlﬂn}[E&d R A T T — R —
MEEE FCHHead
Deepl ab¥apluzHead
UperHetHead
RetinaHead
CenterHetHead
Loss MERIIZE
Loss branch: slobal
Loss: CrozsEntropyloss CrossEntropyLoss ~ - i
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TrainingStratezy  {J||ZRKHK
Global Training Control € JHilIZRFEH
Random zeed: -1 FEAIFPF
Cuda: @ Cuda device: [0]  $EFFFTI)IZRAICUDAIRF
Training iterator: @ Epoch () Iteration jJ|ZRIERIRE
Training epoch/iteration 20 I 4k /e
Validation epoch/iteration 2 ISUFEE K /3%
Grad batches acoumulate: 1 HERIHIRE 8 SA

reset -

Data Loader ﬁﬁjﬂ ﬁ%ﬁ'

Batch size: 4 HEEL

Hum workers: 0 T {E#FEEL
Shuffle: B3

Fin memory: || $TURNTE
Drop last: %;f—%ﬁ

reset -
Optimizer {{L2E
Optimizer method: Adem v {R{LEEJSE
Learning rate: Ge 5 ZASJE
Weight decay le§ INEFER
Momentum: 0.9 Betas: [0.9,0.99] Eps: le&
reset =

LE Scheduler %‘é;}%i}ﬁ}%ﬁ%

CozinehnnealinglR
LE method: FPolvLlE v 3E [CosinelR
4 LRﬁ/ﬁ OneCyeleLlE
Step size: 5§ 2B Step zamma: 0.1 FFMEAF

Folw power: Z glﬁﬁ%
ek (8B RASTAE

Warmup epoch/iterations: 2 W armup learniné rate: le—d Warmup polw power: 2

AR AR MAmEIE

reset -
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O REFIEIR
INRESSTUE T

DataPreprocess ﬁﬁﬁﬂ:}i
Category: %%u Method: ﬁiﬁ

Affine RandomAffine

Crop&Pad RandomVerticalFlip

Color RandomHorizontalFlip

Distort RandomRotation

Utils

4
Bk SA
Replace -
Parameters

Degrees: 15 ﬁfE
Translate: [0.1,001] SF*%

Seale: [0.9,1.1] 48HL

Shear: 0 B

Interpolation: Bilinear JH{E -
Fill: 0 EHZE

FF%4 Backbone, Neck, Head, Loss Rill&EIgH#H{TIRER, =& “Training
confirm [ Training Confirm }] " jggEE NGISEARIR
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i Deeplearning — (m] 4
Dataset Verify Training Setting Training Confirm
Tack name:
DATASET IKFO
Output Fath:
Python Interpreter: System: C:/Users/23135/Desktop/Finartify/Python/python. ene ~ Refresh Add Image Type : RGE
R L Data Type . nintd
¥alidation setting: Resolution © 1260 % 1245
9.0 Sample Count 8
Save training datazet: @ Wemory Usage [ S—
Save validation results: [
Validation Mode: @ Training dataset () Extra dataset HETWORK STRUCTURE
Datazet split: Random percentage
Validation dataset percentage: 20 % L0sS FURCTIONS

Hetwork pilot run: ) )
(Ho less functions configwed)

Input size: [1,3, 1245, 12801

Outprint depth: 3 Mode: @ Eral O Train TRATNING STRATEGY

Cut program Fun

DATA PREFROCESS

Layer (type:depth-idx) Output Shape Param #

(No data preprocessing configured)

¢ Training Setting Submit

Task name: Output Path:

Python Interpreter: System: C:/Uzers/ v Refresh Add

Y¥alidation setting: a

Save tralning dataset: Hﬁﬁi}“%ﬁﬁ%

Save validation results: H ﬁﬁ%ﬁ%%
IR (JIZEIEE/MIMNUER)

Validation Mode: u Training dataset f::l Extra dataset

Datazet =plit: Random percentage - %ﬁﬁﬁﬂﬁﬁﬁ Fandom
Ra.ndnmailwnsd

: ! - > Intervy index
Validation dataset percentage: 20 IIFEB" S % |Speci fy index

Validation Mode: () Traininz datazet € Extra dataset

Datazet: | V| Load Dataset

FIMNBUER SN
LabelSet: » | Load Labels

Hetwork pilot runm: e

Input size: [1,3 1245 1260] FGART
Dutprint depth: 3 iﬁﬁ%’ﬁfg Mode: n Eral O Train

O mEseE © wmEmn®E © &EpythontkiEs
O xiiE O mmzrgE
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[ Visible Netrics

([ Chart Settings

¥

I Grid: 11

T Grid: 9
() Show Minor Grid

Show Data Points

Line Width: 2 px

= R TR

| D

©.649638%}, "train_loss":0.649638,"1r" :Ae=@5, "timestamp”:"00:13:43"}

Epoch: Ing: I 4/4 { dlpha:

{"type":"progress","epoch":"47/50", "stage":

0338}, "train_loss":0.620338, "1r":7e-006,
rpe":"progress","epoch":"48/50", "stage":
0.625714}, "train_loss" :0.625714, "Lr" : 5e-06,

"train","losses":{"loss_seg":0.620338,"total":
"timestamp”:"@0:13:54"}

"train","losses":{"loss_seg"

"timestamp”:"00:14:09"}
{"type":"progress”,"epoch":"49/58"% , "stage": "train","losses": {"loss_seg"
0.608138}, "train_loss":0.608138,"1r":3e-06, "timestamp":"00:14:20"}
{"type":"progress”,"epoch”:"5@f50", “stage":"train","losses": {"loss_seg"

0.604393}, "train_loss" :0.604393,"1r":0.0, "timestamp":"0@:14:32"}

:09.625714, "total":
:0.608138, "total":

:0.684393, "total":

{"type":"progress","epoch":"508/50", "stage":"val","losses":{"val_loss":8.596315},"val_loss":

9.596315,"1r":0.0, "timestamp":"0@:14:52"}

{"type":"checkpoint” ,®path"”:"D:\\BaiduNetdiskDownload\\testdir\\test\\20260609 221811\
\test_last.pth","is_best":false,"timestamp”:"00:15:01"}
{"type":"status","message”:"Training complete!"”,"timestamp”:"08:15:01"}

>>> Process finished with code @

»>»>» Cleaned up temp data: D:/BaiduNetdiskDownload/testdir/test/20260609_ 221811/

=2 —
ol HEIERIH BT
A b — 'A.| —
YISRHE R B R
B train_loss mnloll
1.51 0. 885
1.39 \\ v 0. 621
1,27 \ /’ - 0,558
§ 1.14 0. 481
. / 2
o102 0.427
@ 0,50 / 0.362 "
5o -~ .
0. 77— )L‘ LN 0,237
“"Wm
0.85 < Aeeprtgag 0- 233
0.52 0.188
105 10 15 20 25 B0 35 40 45 50
Epoch

temp_train_data .}"I’% ﬂ#\j{fé. =]

LAl

™ ¥izible Metries

[J train_loss
[(J1r
[Jval_loss
D nlol

O

(]

RE B TEE

BhEE R4 B X

REE Mg LER

Stop training

Open output folder

2

— Chart Settings

11

Pt TR B REL

e}{ Grid:
¥ Grid:

9

B show

[ Show Miner Grid

TR B TEER

Data Foints

Line Width: 2 px e

1% B 8097 dh 2R tR 40 =
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> HEIEEIR

® | Inference Panel

HIFLERE THE

Dataset Input

() Use existing dataset
— Select dataset ——
o Import folder

D:/BaidulietdiskDownload/testdir/dl/inages

ThEESLH R R

D Include subfolders
Found 2 images

Eodel Settings

Config (JSOW) :

D:/BaidulietdiskDownlead/testdir/test/20260609_221811/20260609_221811_config. json

Weights (PTH) :

D:/BaidulietdiskDownlead/testdir/test/20260609_221811/test_epochi0. pth

© Training confiz (built-in) ) Build script (external)
Build script:
Python:

Conda env: C:/Users/peas9/anaconda3/envs/inageseg/python. exe

~

Sewantic Segmentation | Head: UperWNetHead [ Classes: 4

lefresk  4dd

Inference Hode

© Full inage

O 5liding window
Window: B12
Overlap: 64

Merge:  Average

Output Settings

Output Directory:
0 Uzar s /B335 inference_results

B save mrayscale mask
B save colormap
Inage Format: PHG

[ utput zs video

Format: NP4 FPS: 30 =

- [m] X

Class Legend
Show Color Class Opacity
All Classes  100% %
. Background ... 100% |>
B st 100% |3
B csse.. 100% |3
B class3.. 100% |3

EKHEEHE

B : Bz

Run to Files

Stop

Progress

Completed successfully (2 images)
Time: 00:11
Speed: 0.17 img/s

Log

[23:59:34] [Metadodel] Neck: FeatureSpec[(C=256, S=4), (C=256, 58), (C=256,
5-16), (C=256, 5=32)]

[23:59:34] [MetaMooel] Task: semantic | targets-False
S g g

] Completed: gray_ees.png E =

] completed: gray eis.png - | = R4

[23:59:36] Inference completed successfully

SABES

REHRIREE

HERENIRE

WHRE
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> HEHBIRIR

Dataset Input

O Use exizting dataszet

o Import folder Tatazetl

— Select datazet — — Select dataset — o

Browse folder. ..

[] Include subfolders

Ho images selected %ﬁﬁg?x{#%

" RIMEHEEATR, EFELNBRENBREREZESNIIMNPLREE

NHodel Settings

Confiz (TS0H):

Zelect config j=zom. .. iﬁﬁi}ll?ﬁiﬂﬂ'{ljsoniﬁ:

Weight= (PTH):

Select model pth. . ﬁ#i}“ﬁ&¥ﬂl‘] pthiﬁ:

O Training confiz (built-in) () Build seript (external)
Build seript:
Fython:

Bundled: C:/Users/23135/ Applata/Local Frograms/Fixarti fv/prthon/python. exe

ERERTERR
Nodel Settings

Weights (PTH):

Select model. pth. .. ﬂﬁy“%ﬁ¥ﬂ'\] Dthi{tl:

Refresh Add

() Training config (built—in) @ Build seript {external)

Humber of clazzes:

2 REXFIBE

Build seript:

Select build pw. .. iﬁ'&&él\gg pyY{L"‘_

Futhon:
Bundled: C:/Users/23138/Applata/Local /Frograms/Pixarti fy/prthon/pyrthon. exe -

TR

Refresh Add

© mrRERRIR, HENEIKRERE B
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> HEIEEIR

Inference Hode

0O Full image é@?&iﬂ (_*ﬁwﬁmﬁgﬁfﬁﬁﬁfi)
O sliding windov A puRTE (R VEBITEE, EERATIISNZIRYNEESE)

Windew: BIZ =
Overlap: &4 =
Marze: Average

© wnEREER

Output Settings

Output Directory: gﬁ%iﬁjﬂ:‘l i{q:%

C:/Users 23135,/ Tesktop,/ 3040 testtzet 0260611 104035 infer results

B save mrayseale mask
2:|: -,
E Save colormap ,n%ﬁﬁlﬁlﬁ
Image Format: FPHG w
[] Output as video

Format: MFP4 FFS: 30

4k

O zzmu




P> hEENA

O S EIER SRR

FERERBRIRAIEN S R S EERETRENEE DT SEIFRHER. AT
ZIFZXRIRBIRERS R F /KA ERT, FEEETEBS R ERINBIRN
R, B, KE. FRAFXENAEE, ARE7ENREHRESFEMNZEY
gé. SENENSHNTERINE MEFE. HREF) . MERM—EEELAR
INELSE (CSVRIBSEIGIIY) ke,

INEESCILE R
DateSet:
|

v |Dataset
| a;;r Dataset] Rename Dataset - \
D IEEWEFS_ Eamd Delete Dataset c E}\ﬁ‘*}ﬁiﬂﬁu ;_%E&:}E%

ataset BB K AHTRE

Dataset3 Set Voxel size
Dataset3_Math Edit Class Info
Dataset3 Math Smooth | | |

> IBRASIER
. {,/ —

Dataset: DatasetS_Processed ﬁﬁ%iﬁ# ~ Original ~ Matrix Yran

Mask Info:

Analysis
EDERM...

Analyze Batch Images T =] —
) NEIH YRR
Slice: 1 - to 970
Count
Type: Area v Class:  Matrix ~
Value: 000 - to 500000 =
Slice: 1 = ) 10 = OK « 1 S * |
—— Statistics Filter Results - - .
Clazs: Matrix
E‘;"Pﬁﬂ? 000 Size: 1201 x 1708
ilue Range: U -0 > Total Pixels: 2.05251e+06
Stice Range: 1- 10 ﬁﬁﬁ*ﬁ Matrix: 105481406 px ( 51.39%)
Total Count: 0 Yran: 997699 px ( 48.61% )
ﬂ Unclassified: 0 px ( 0.00% )

Statistic parameters

A f

Slice: 1 - to 970
Statistic Statistic Overall
| —
Interval statistics: ZH. ’ﬁ’*ﬁ 2 % ﬁ%] [Xiiiﬁ S
Type: Area v
Interval: 2 ~ OK k
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Mask Info
Asnalysis AR
[ Analyze Current Image |

Analyze Batch Images
Skice: 1 : o 970 :

[87 Contour Statistics - Slice 1

| Type: HistograGf Faram: Ares
|

Frequency
o & @m o@
- - £ ©a

=
Y

=

8838 20901 32064

Export #ll to CSV  Export Current Claszs e

Resolution (um,.-'rpixel): 4. 8519 [:] Use Real Units Unit: pizels
ID Area (um2] Length (um)
Select Class: Yran v Class: ¥rag | Count: 36 | Total: 37 | Slice: 1
) ) . 1 1 219340.81 812.05
ID  Area(px) Length (p: dth (px) Perimeter (px) Angle Circularity AR
1 1 883750 900 99.00 41866 9559 0634 1686 |2 2 29021240 75227
2 2 11693.00 .00 115.00 43076 7548 0792 1313 3 3 34199792 866.85
K NA
| 3 3 1377950 174.00 125.00 489.14 94.00 0724 1.392 4 4 38366958 767.21
I N
4 4 1545850 154.00 16600 51240 4516 0740, ° 0928 |5 5 433666.65 772.19
‘ 5 5 19487.50 155.00 202.00 598.11 40.87 ,0.685 0.767
«
Bins: 10
7N o

= Uédate Chart| Export Chart

Histogram of Area - Yran

i — | 1 e —
45028 57091 69155 &1218 83281 105345 17408 129472
Area (px)
Close

RBezolution (um/pizel):

4 95149

B Uze Feal Units Unit: um (4. 9519 um/pz)

Type:

Line Chart
Seatter Flot
Fie Chart

EIERIERE

a FERLARTERGRER, EAPBRRAAETEIMMTERULARTRT

Faram: |Area ~
Bins: 10 + |Update Chart
Length
Width & N
Perimeter e ﬁgimzlﬁj
Orientation
Circularity

fAspect Ratin

O zEswEE

[Expu:-rt A1l ta ES‘.I'] Export Current Class

O zErExm




P> hEENA

O SEERPITIER
e IR =
Count TR DA
Type:  Length e“ Class: 31&9" — __ [ — Statistics Filter Results -

Vahae:

Class: Matrix
Property: Length

Total Count: 10

Value Rangs: 0 - 3000
Slice Range: 1 - 10

Area

— :ma 0 m
5000.00 v' |
Shce: 1 2 mam :

Statizticz Filter Results ——

Class: Matnx
Property: Length

OF | Width Value Range: 0 - 5000
= Pojzziﬂ | Stice Range: 1- 10
. . Total Count: 10
Circularity
Aspect Ratio

hd

O zEsvwRE

© mEsvxs

O #ESHRE

© wrmixnE, Bopmrast
7 B A R IR

Original

Matrx  Yran

Size: 1201 x 1709

Total Pixelz: 2.03231e+06

Matrim: 1.05481e+06 pr ( 51.39%)
Yran: 997699 px ( 48.61% )
Unclassified: 0 px ( 0.00%)

RARETRAFTES
EAREBERN, T
TN B IR EREEL]
AR i Y ER
HHTKN R

-
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Statistic parameters 5 5
P BB TX i8]
Slice 1 - to 10 -
Statistic Statistic Orverall

Interval statistics:

Type: Area BESTEE
Interval: 5000 v oK
B EREKE

W Porosity Statistics - Range 1 to 10

7

KUY A S EBBATEER O

X

| Resolution (um/pixel): 1.0000 [J Use Real Units Current Unit: pizels
Seleot Class: Matrix ~ Class: Matrix | Slices: 10 | Range: 1-10
Property Slice 1 Slice 2 Slice 3 Slice 4 Slice 5 Slice 6 Slice 7 Slice & Slice 9 Slice 10
I 1 Image Area (pixels) 2052509 2052509 2052509 2052509 2052509 :2052509 2052509 2052509 2052509 2052509
2 Total Class Area (pixels) 2049600.00 2049600.00 2049600.00 2049600.00 2049600.{:.?0 2_049600.00 2049600.00 2049600.00 2049600.00 2049600.00
3 Region Number 1 1 1 1 1 \ “_I 1 1 1 1
4 Region % 99.86 99.86 99.86 99.86 99.867 7 99.86 99.86 99.86 99.86 99.86
5 Max Region Area (pixels) 2049600.00 2049600.00 2049600.00 2049600.00'2049_6_00.00 2049600.00 2049600.00 2049600.00 2049600.00 2049600.00
6 Avg Region Area (pixels) 2049600.00 2049600.00 2049600.00 EUA%UUDUFZ(;-%UU.UU 2049600.00 2049600.00 2049600.00 2049600.00 2049600.00
7 Max Perimeter (pixels)  5816.00 5816.00 5816.00 5816._00_‘—5816‘00 5816.00 5816.00 5816.00 5816.00 5816.00
8 Avg Perimeter (pixels)  5816.00 5816.00 5816.00 5816.00 5816.00 5816.00 5816.00 5816.00 5816.00 5816.00
9 Avg Form Factor 0.761 0.761 0.761 0.761 0.761 0.761 0.761 0.761 0.761 0.761
10 Max Length (pixels) 1201.00 1201.00 1201.00 1201.00 1201.00 1201.00 1201.00 1201.00 1201.00 1201.00
11 Avg Length (pixels) 1201.00 1201.00 1201.00 1201.00 1201.00 1201.00 1201.00 1201.00 1201.00 1201.00
12 Max Width (pixels) 1709.00 1709.00 1709.00 1709.00 1709.00 1709.00 1709.00 1709.00 1709.00 1709.00
13 Avg Width (pixels) 1709.00 1709.00 1709.00 1709.00 1709.00 1709.00 1709.00 1709.00 1709.00 1709.00
{
Export Al to CSV  Export Current Class Close
®7 Incremental Statistics - Range 1 to 10 ? ><.

Matrix Yran

Range Count Percentage
1 0.00- 500000 0 0.00%
2 5000.00 - 10000.00 0 0.00%
3 10000.00 - 15000.00 0 0.00%
4 15000.00 - 20000.00 0 0.00%
5 20000.00 - 25000.00 0 0.00%
6  25000.00 - 30000.00 0 0.00%
7 30000.00 - 35000.00 0 0.00% Ry S S
8  35000.00 - 40000.00 0 0.00% ﬁﬁfg;ﬁﬁ-‘ku?}z IEj ’ %
9  40000.00 - 45000.00 0 0.00% .l‘-l-ﬁ l Iﬂj W ﬁﬁﬁﬂ’\] &E
10 45000.00 - 50000.00 0 0.00%
11 50000.00 - 55000.00 0 0.00% ‘
12 55000.00 - 60000.00 0 0.00%
13 60000.00 - 65000.00 0 0.00%
14 65000.00 - 70000.00 0 0.00%
15 70000.00 - 75000.00 0 0.00%
16 75000.00 - 80000.00 0 0.00%
A AAAD AR oCann A A Anno

Export #11 to CS¥| Export Current Class

Close
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B Analyze Crack

= 1 = = Tmage Size, : 1201 x 1709
— Total Pigzls; 2032509
(] IR BRI
[Glotal Coverage] (% of Image)
Cracks and Yarns Total Classified: 6.23 % (127739 px)
Mlabrix Crack - 3.18 % (63243 px)
Analyze Current Image Y] 5 94T ¥arn Crack :3.05 % (62546 pm)
Solid Reference : 48.61 %% (997600 px)
Analyze Batch Images 25 Y] 94
| - [Dhsiribution] (¥ of Classifisd Area)
Slice: 1 Y = Matrix Crack : 51.06 %
1 s R Yarn Crack - 48.94%

Fractal Dimention Statistic

= O

Cracks: Datasetd ?ﬁﬁﬁ*&% R Yarn: Dataseth X\T;\I\E\ﬁﬁ%

(=T +1n)

ﬁﬁ?é‘&%{é}éi‘l‘ [Reference Analyziz] (Clazs / Solid Reference) ﬂ

| 87 Fractal Dimension Statistics ? pad

Slice Index Target Pixels Total Pixels Fractal Dimension |
1 27789 2052509 0.80898
2 2 123843 2052509 0.80682
3 3 130158 2052509 0.81024
4 4 128476 2052509 0.80935
5 5 131606 2052509 0.81100
6 B 130066 2052509 0.81019
77 126850 2052509 0.80847
a 8 127167 2052509 0.80864
9 9 124711 2052509 0.80730
10 10 126880 2052509 0.80849
11 11 128672 2052509 0.80945
12 12 119980 2052509 0.80464
13 13 123232 2052509 0.80648
14 14 125848 2052509 0.80792
15 15 134138 2052509 0.81231
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S A FARIRSZ 15 A P RIS — EE (G DT B FRIRTHZ RN =4 NUTER
B, SIVT=HMRERESH, RARESBMZNARTIRSERNEEES.
XEEEEaTEERE=HFAPHKEERITURSERIE, AREFEXETEN
ElS RS AR SRR AR T Bt S &S,

B ' Form

Input Label: Datasetl Processed o

Mesh views:

— O X

PREEERE (P4 A B3 Bz
RIREE, BIEFREXL)

Global Parameters:
a Fast Meshing
Solid

[] Optimize Mesh
Voxel

Density Quality

SRIE

edge size 3 facet_distance

facet size 6 facet_angle

cell size 6 cell radius_edge ratio

Generate

25.0

3.0

(] Cohesive

oL E O

Minimum Limits

edge min_size 0.3

facet min size 1

cell min size 1
Cancel
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Global Parameters:

ThEE LI R R

Quality Preset: Cusztom d B [loyd Optimize
Vaxel Selid
Voxel =zize:
x v z Metrie
1 1 1 mm ~ [ Coineidental G
Downsampling:
x v T
1 1 1

Global Farameters:

Ouality Preset:

EE MRS,
ZELINGIE 2 4

B Lloyd Optimize

Veoxel Selid
a Density Qualitw
edga_zize 1 facet_diztance 0.5
facet_=ize 2 facet_angle i)
cell _=ize 4 cell radius_edze_ratio 1.5
Generate
Ten=1twr Quali tyw Minimum Limits
edze_=ize 5 facet_di=ztance 3 edze_min_=ize 4
facet_=ize g8 facet_angle 45 facet_min_size =]
cell _=ize 10 cell radius edze ratio ] cell min_=ize ]
Density Huali tw Minimam Limits
edge_size 3 facat distance 1 ol e an 2
facet_=ize [ facet_angle 30 facet_min_size 3
cell =ize ] cell radius_edge ratiao z cell min_zize 5
Density Guali tw Minimam Limits
edge_=ize 1 facet_distance [ edze_min_size 1
facet_=ize z facet_angle 25 facet_min_size 1.5
cell size 4 cell radius_edge ratio 1.5 ol e Sian 3

BRERBEERRT (MARNEALEREAN)
RE TREFER (B/)VEEGEIET, A% A EEK)

BRI =M R T AR

E] Cohezive

[] cohesive

Minimum Limits

edge_min_size 1

1.5

facet_min_size

cell min_size

Cancel
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10Vohame

AAEE R

[ sontmuers - ot

0 Whame

RERRK

o x | 1 beepteaming -
| city iniag Satting Cont
Luddutoat ||| et [rre—"
L Load Labals S . Network Stucture
i Voresrk Coanbal-HiberSag < @ s Frowvained idhts Lo
= Trsining Strategy

Opacky o Comm ot fEF 5 560 SR TS0 Dsta Preproces

50 o

50 o

0 :

s

50

Buchbane

o

i

TrainingStratens
Batareprosens

Matrices:19.71%
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-
.
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®
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Weft:38.43%

Warp:41.73%
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— Deepleami B
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Lead Dataset  Freset
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ls@ W 3660 50
il
-4
Buckbens
Sk
ot
7
Trainingser
Buratragrase
o~ Training Confirn
~ g 4

Weftyarns Braiding yarns Axial yarns Pores

Matrix



THANKS




