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NMR #ZaELiRIEI

NMR TEIZABEITERCENERIRTE-1 RFHLRNSE, FREASES
EIEERWMANSER. AL KIS TIRE, FATHAMEHRERENBEERE., THESEEHT
09, AP CREEREE N,

M(t) = Sidiexp(—) Sum of decaying exponential functions
REML B HGRE SHBATENXER, M ARBARGEREURIVRHE. AIiHHE T2 365

IEHEHESE.
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Comeation 1 % | Oecay Curve X 12 Components X s
M Ay berea subolug vsewl.ney = 12 Relaxation Spectrumy/1ime
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isib Data e
+ beres_subplug view2.nme-T2 Relaxation Spectrum/frequency |Curve = »

T2 BB E S EfEAHUED Th

EHRAIE: FRINEE

BB RS E

BatEGOEIERE— N EHMOXRTER, TR kK HERKEEENIREENZEE

BRI EE DK,




HRERPEORBEHD HIUE(EIBER Weatherfold SLIRE=TR{).
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£ 2019.2 IRASFEBEKEIE Segmentation TEXEZEEGHEI. £ Segmentation
Panel &, BJLATE Image Field WIEN—sKEBEGHTHE, WNEREREGIIF YIREIEE
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Data name: sub_area_l.am

Data info: 2D Image, RGBA[4], 8-bit unsigned
Dimension: 5000 x 5000 x 1, uniform coordinates
Physical Size: 4999, 4999, 1 [pm] from 22723, 34828, 0 [pm]
Voxel Size:  1x1x1[pm]

Memory Size: 95.4 MB

Histogram: ] | ] s
0 | il 1255
0 { jl 255
Preview: ¥ ;
A

REREESE: SZEFEER

Interactive Overlay Threshold TEMAEAXIFRAFEER., AFREILXILIEE=1MER

EREEE. ERPLIE mask JRENEH, SMEENESEERERHSZT.

€ v [nteractve Overiay Threshold () ?

Data: sub_area_1.am v

Red Threshok: 0 4 el [174 =
Green Threshold: 0 d iyl (179 -
Blue Threshokl: 0 % § [113 =
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PerGeos &tk A3 |\ Color Auto Classification TE, XN T EizANSESINA
%, AR EEH TS . ERRENREIGFMEL, B— 1) I4FrREsEEaeR

GoERN 8 Ey, DHAEE, AR, K, 58, K&, Hes, HEeldexR .



WSO AT :

o ERHEIFAYRCE: *.autoclass

o LIEHHFRRIDETEEARER: *.conf

o HERENEE: *spectral

A FRINT £309 autoColorLabel.am E&IER. XME&EFIA Color Auto

Classification TEEZINS EIBG S BIUARRIBE RS,

{&F8 Color Auto Classification J$NE TR El, BHFRE Stratum

Reservoir,

COMPUTE AMBIENT OCCLUSION

FERAIERARERN KIS BRI CERITE . INEERITEDBE SN ERERER

SIREIRIR L. FTRIRIR EXCRIEES EOCREERLEREX /S ambient occlusion



SORE CTE (LE). & CT Bt BRINECERE (TE).
INGYCERIT A LAARER RSN, FSRAEGE8SFLEN, LURKREMYIRFTHAY
A, LIBGZ BTN, fla0, WiERE, FLREHEHAEETEGRRREENSIER
HSEERMRXS . XFMER T, EHER morphological operations SIRFEAIEBX .
XA HNAEFLREE SEAMBLLR/NG, SEARMNSAOENEIER; B, S8 TIFREE
HTEBR BT ERE.
Ambient occlusion TEEH{TFLIED BIRHMAIRERINBETEIUSEEBIITET,

NS B EEFEERAR. HWIsEECEXRAEARTAEE.

SRR IR ThRE D BRI RAE RS DB A



BFRE

(WNEERIR): TEVERE, ReNFTHRILAR, FENABAR., NEWERHAER Ridge

Enhancement I8R5 (%). NEWSHAGER Ridge Enhancement 855 (B5).

BINARY SMOOTHING

Binary Smoothing IhgE@EE A RE KIFAHERE K —EEFEE N7 —K—EE.

(WE-A): BMANKEE, BEREE_EE, &< 9x9 &0 Binary Smoothing [FZ7tE



SELECTIVE MORPHOLOGICAL OPERATORS

Selective Morphological Operators B8 4% &i# Opening, Closing, Dilation
# Erosion IhAEs, BIIEERIEAIEE], Selective Morphology IE4UREA, (HERERIN
FAFE3E. Selective Morphology HATEFIF FEFAMEHRALRAZIER T, AFR
EFLAIERIAGID FUR RATIR ST SR,
Selective Opening: ItLELETE(EF Selective Dilation f5X&F Selective Erosion, It75i%5
EiBA9 Opening ThREHALL A EBEEHS T YIAIF LSRR R ENNTS.
Selective Closing: ItELEFEEFT Selective Erosion [FXIZA Selective Dilation, It7/A%ES
EiEAY Closing THEEMEEL BT EBRE G T M IFLIRATL R EINTE.
Selective Erosion: ItEEEIE BERLIRA FMAMAERIL, (ERRE T WFIFLIRANAREN
B,
Selective Dilation: BXBIRIMARERMIY KER, EEREST YFEANFREN

8,

(MEZEIAR): Barnett TEEXEEBEMHBEIREERE. EiE Erosion B kernel size 1879

5, B 5 RBFEEERE. BT, REREN S, ZA 5 XBIFE SRBREHRT 3R

1EHY Selective Erosion 4MBELEEERE,




(MWEZEIA): Barnet TEaSEEREBEFREREERE., & Dilation B9 kernel size i& /9
5, @Y 5 RBEFEEERE., @Y, REBEN S, =A 5 KEFE, SR08FEHT 3R

ALY Selective Dilation SMREERE,

GRAYSCALE FILL HOLES

Grayscale Fill Holes IhREFBREIMERIRAREERA SE A FAERRISHI K.

(NERIR): [RInEIREEl, £/ Gray Hole Fill &35,

OPENING/CLOSING BY RECONSTRUCTION

Opening/Closing by Reconstruction If 8¢ 1@ i {& F§ Erosion/Dilation & fil

Morphological Reconstruction, f&iEHARIEEITTE.




(WERIG): —{EEUREFEE, Opening [589E%, Opening by Reconstruction f5E&.

REORDER LABELS

L ARCH BRI E S B RIFRERLERT, (£ Labeling tEREAREEBRIEH

J9tEE4E. (£ Reorder Labels #&RETLUBFER/DAITRS, MMIRIEREERSHIRRER]

(WNERIR) : MAEEE, Labeling itEFH4EERE, Reorder Labeling ItEFHIZRE,

PRUNING

Pruning #RHUEIT —ERIECUREE E EWRITT A E = EE PR IRITE RE— M BER

AR, XM ARBIHR— I ER LB DY,

RADIAL FREQUENCY FILTER

Radial Frequency Filter #EHREIITEEMMEFERRASEKRE, ERETEEEIED
— IR Mask iHRE. RS RE D EE T BHEE R PRI EEA RIS IRt

IFHEB NS R



BNEIELUN(E M Radial Frequency Filter FEUE

1E AN EERI AR FN{AL

PYTHON 3.5

PerGeos #f4h Python BIZS APl EOFHRZE Python3.5.2, A<EB3Z#F Python 2.7, Python
2 f1 Python 3 XEHEFE—EAXAKBFHE. EAXHTERK I :

https://docs.python.org/3.5/howto/pyporting.html.

Man Python Console |

| Welcome to Python 3.6! This is the online help utilicy.

If this is your first time using Python, you should definitely check out

the tutorial on the Internet at https://docs.python.org/3.5/tutorial/index. heml.

There is no interactive help available. To get more information regarding
Thermo Fisher Scientific products API, please read the User's Guide.
»»>

LA 2 Python HhRAHI—LE(25
® 5 Matplotlib 1 PyQt &&
® OpenCV 8REHIALEEF

® THUERBIFESZMHIZ Python 3/15(J New Deployment Manager (EDM)


https://docs.python.org/3.5/howto/pyporting.html
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RIRAFIE SRR A RO BT T BB ERA SRR,

| Tools Propertes 8

@ 4 (Arithmetic

4Input A: berea_subplug_view.am >
Input B: berea_subplug_view.labels ~
Input C: NO SOURCE %
Result Type: @ input A () regular
Options: ignore errors

(2]

4Result Channels: |like input A v
Expression: A*B

e

BG4 I8 Ihieiass

NON-LOCAL MEANS FILTER

Non-Local Means Filter ##R#E T GPU Adaptive Manifold &=, {FEMHBERKIZF,

JUEE 3D (. MATH GPU HEUiKIBRTLAER.

@ 4+ [NomioelNensFRe (2]
Data: berea_subplug viewam -
Mode: |GPU Adaptive Manifold ~
Interpretation: Q@ 3D XY planes

Spatial Standard Deviati... 4
Intensity Standard Devi... 0.05

Search Window [px]: 10
Local Neighborhood [px]: 3
CUDA Device:

| Quadro M1200 [1D; 0] [Mem: 4096 MB] ~

ADAPTIVE THRESHOLDING

Adaptive Thresholding #EtRINEEIESR, IAEATLABIERE B &N K E K 158 ERY



HEX_THER. MBIRY Adaptive Thresholding ##HRE# @& /9 Feature Adaptive

Thresholding.

(NERIR): REHIEE, ERSEERRNER, FRBNRERENER

GAUSSIAN FILTER

Gaussian Filter @iZfFEREEEAY Finite Impulse Response (FIR) JEHFELAK Infinite
Impulse Response (IIR) BYGIEEEZE, KIERZANN, FFFFTRNEBAKEUE 7 EHRL IR

&,

SET NUMBER OF THREADS USED BY VISILOG

BB (Visilog) [FRZSSEEE. KIEERIE Preference XFiEIEAY Performance

IREPIRE. MBIRIRAR, X MNERREERTEGIEINIFERR,

General I Units [ Performance i
U
Maximum allowed number of threads for a compute module: Auto *

FILTER SANDBOX

Filter Sandbox T Ei@iI#H) GPU Adaptive Manifold #z{ KX X#REFH T Non-Local

Mean Filter B9%8ER, JCEEE 3D &=,



R T SNSRI URITESTORE, TLUSTRRIERAIS RS IR EERNAEEKE G, M

MieEEIGILISRIRTIENER, 858 7 SRFRIIE,

B3 Tools Properties ‘ =3 " a ”ﬂ
¢ 4§  [FilterSandbox " (@ & 2] (®)
Data: lberea_subpiug_view.am 7"1

Slice Number:  [«|[ — [»]111 )

Colormap: 9676 A | 12347 | Editw|

4 Preview: ON
Preview Type: @ Data | | Interactive Thresholding
Histograms: OFF

4Filter: |Non-Local Means |
Mode: |GPU Adaptive Manifold |
Interpretation: ( ) 3D @ XY Planes

Spatial Stand... 5

Intensity Sta... 0.2

Search Windo... 10

Local Neighb... 3

CUDA Device: [Quadro M1200 [ID: 0] [Mem: 4096 MB] '\

Compute: l Apply ‘

R A ZBIRTFHIZ A Filter Sandbox RYRFEIN B AJLATERThiRAINEL, {BMKIBRTHIE
WRAS M, FENNEIBI B RRIRIEER. BRLIBEFREREAFRA G, AT

EEROER, EINERRERTIARE 3D 1830, 7EfThRAH 3D EMEERIR,

Elifoth: FNSETH

FERET MEASURES

Length3d, Width3d, Breadth 3d LA Thickness3d i&id Ferret ERAT LS HERRY
HIKE. fEIRRAS, BAIGEEHXEMASA, MEARAIINT 6 NMUESE, XESHIR

BTG HE N AR AR,



® length3dinputX, Length3dinputY, Length3dinputZ 2 Length3D jh_EAI—"Nig
AR,
® Length3dOutputX, Length3dOutputY, Length3dOutputZ 2 Length3D 3 LAY

BN,

Length3d (¥%), Breadth3d (£%), Thickness3d (£I)

INTENSITYCOUNT

IntensityCount

@ on| B LIRS -
=

Input label image Input intensity image IntensityCount result

IntensityCount AJLATELH— label & TS MM RRRERAEE. XPINEER

ERFITE— mask PIRCRAVEE.

THICKNESS ORIENTATION PHI-THICKNESS ORIENTATION THETA

Thickness 3D BE2HIAE ¢/6 (0, +90) #75|A.



NEIGHBOR COUNT

FR9ITEINEE NeighborCount RI45H AT label LA MAEIE., HINREEITE— 68T
PRUERI S ERRERE. WIIREE =M EFIRE:
® Cut-off distance Unit ZHSEBEIRZEGR (0) BR=ESBML (1), BMEN O,
® Cut-off distance #&HI2471 label MHEAYEZSTEE, FKIMES 5
® Minimal Overlap EHIBLASERTRWIRRNR/NESERE. BAMERN 0, TEERD

ERHREERAT 0 MARIIFTEYIEE N B IEHER.

NeighbarCount MeighborCount NeighborCount
1 q 1 2 1 1
2 2 2 3 F 2
3 23 33 2
4 3 4 5 4 4
5 3 35 4 5 1
3 2 6 2 6 1
7 &l T 4 T 1
8 18 178 0
Input label image NeighborCount results with NeighborCount results with NeighborCount results with
default parameters (distance distance = 10 pixels, overlap distance = 10 pixels, overlap
=5 pixels, overlap = 0%) =0% =5%
(2 Label Measures Attributes E
[ cooccurrence | Feret | Feret3p | Breadth 3 fist n | Quantile Neighbor Count
Cut-off distance unit: Spatial units @ Pixels
Cut-off distance: 5 :

Minimum overlap (%): 0

oK Cancel

I ESIEIEEIR B LA Fi LI EE

RECIPE FROM MULTIPLE OUTPUTS

FIRASHFE—NECTSKBRESANS MRS, BIIETUE— DN TERPBAZSN A

BERIR N AVERIRE B — A RIS S SR, NMERERS MR ERIER TR IR



73i%.

© 4 (umrecpe 2]
‘ Data: [porespace.labels.measure b2 ]
‘ Data 2: [porespace.labelsz.measure v]
\ Data 3: (NO SOURCE v

RECIPE INSIDE A RECIPE

E-EESRNHFELITERES, FELRISSPEE—EANATAS—HHESTT
B, Recipe Inside a Recipe JIREERF R LAE—MEC/TSREBHRBIRA— M KB F AR

—/\1E]
75

i 4 (RecpePlayer

(2]

Input (master): [berea_suhplug_view.am v]
Recipe: rrea Pore Space - Recipe One.hxrecipe
Recipe Options: Open

RECIPE DOCUMENTATION

FEBCTS SREREIR T, Frig T — MAEC T AR ERAITNEE, SATEECTT SRR Edit Recipe

%, BIEHiZE.

B Edit Recipe M

Recipe Name

Porosity and Connected Porosity]
Documentation

This recipe computes the porosity and the Z-connected porosity of a given pore space

| oK [ Cancel



& /LA EERS IR IBFNFRLIEE

HETEROGENEITY LOGS

FhRAIEINT Heterogeneity Log TH, T EAIFIABANNIREEREEET ERSH

SR, HEAHETEENX.

© § - ———— 2][®

r

] Data: (CoreSample_CT_7494-00-7497-00,cropped ¥ |

LHINMETSHA—NA, FH1E Core Profile TYBZHER. BITWNIHILZHIRARES

WRTHTE ORISR,

> ® Conbampie €174 50 1801 00 copped .a "
Cortiampe 100 1001 40 heterogenemyiogs B &
M & ebcesng R
b
? o
M 10
%
= -
ol
() .
o ( $
- I A Trves # e
=] i i om [_cown_| [_owen
. 5. i ==
q
& "

[+

Outa names  Corcangte CTI04 00 107 00 oines

»»»»»»»




LIRER FRINEE

TEXTURE SUPERVISED CLASSIFICATION

LESEIMETHRERTFE IR B, A i EIR, Bi—RIINEPHEEYRD R, FAMNERRFIBHIT:

o IHFREE

o %
o EigrEl

XE— N ARERREEHSGEEENEGSEI TR, IRNATHHAESRIMETES
AR HEIEGS B TIERT. fUan, BEEGT, AR ER TS SHEFRT

AUFERIELER. BT SORFHERID K77 508 B B0 EIR B R RIE 4.

Labels : training regions

(user defined)
oA AN
training texture image Object containing :

+ selected measures
+ centers of classes

Input Image: B_bit_ningartfact |

Traiming Image: training- image 2

Feature Type: | Directional cooccurrence Selact All

¥| Rotation invariant cooccurrence
| First order statistics
Histogram statistics

Deselect Al
Radiis: 3
Texton Shape: Cube v
Texton Sire: 2

Feature Rejection (... 12.5



EEBRIEEZAY micro-CT E|_LEA Texture Supervised Classification S E|FLFNEHL, B
%15 H Royal Dutch Shell (S. Berg, N. Saxena, M. Schaik, C. Pradhan, Generation of
Ground Truth Images to Validate Micro-CT Image Processing Pjpelines, The Leading

Edge 37(6), 412-420, 2018.)

BMERS

PerGeos 2019.2 IHE(ERFA:
® Microsoft Windows 7/8/10 (64-bit)
® Linux x86 64 (64-bit). Supported 64-bit architecture is Intel64/AMD64

architecture. Supported Linux distribution is Red Hat Enterprise Linux 7.

PerGeos X4 XPand t=EREVZITRE:
® Microsoft Visual Studio 2013 (VC12) Update 4 on Windows

® gcc 4.8.x on Red Hat Enterprise Linux 7



SRR

Absolute Permeability AA-20848
Lattice Boltzmann

Arithmetic AA-17900
DICOM loader AA-20586
Licensing AA-12987
MRC AA-9986
AA-9979
Non-Local Means Filter AA-19985
AA-20713

Pore Network Model View = AA-14663

REK AA-20853

FNFEEREOTENERENL,

Label Mapping Pores port is now correctly displayed when trying

to map binaryfiles.

Arithmetic tool now takes into account the transformationapplied
to the input.

The scaling option of the DICOM loader is now correctlyrestored

when reloading a saved project that includes some DICOM data.

The documentation has been improved to explain how to mix

floating and node-locked licenses.

Convert to LDA option would generate erroneous data when

loading some large MRC files. This has beenfixed.

Read As External Data option is now supported to read large MRC

files.

On machines with multiple GPUs, the Non-Local Means Filters
module would list all available CUDA devices, but thecomputation

would always run on the first listed GPU, no matter the device

The Non-Local Means Filter parameters interpretation hasbeen
modified from 2019.1 version. See for

parameters conversion.

When trying to display a small Pore Network Model’s data,
visualization issues could occur when moving the camera. Thishas
been fixed.

REK reader has been fixed to support 32-bit REKfiles.

UEBEERMAIANRER. ERERSTUIREETR

WAL, 1B L BB = support@colchispetro.com B¢ B 1ZBX & &3 11+86 (010) 6786 3233,

+86 18910285233,



