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— BRRNSBGEREOABERM@EBENE —

ABDBIZETISM M (DFEER) ERRDES (TR TETLDH, AV E2—ZITIXE DB (R A (X
FETETWEWD, ZCT UTORBZTED, RBOBDAERS., R, Tz5 /b =3/ -DEE
(BZEAET 5.

Web DIETEDIZATMSIRIR B R E58% (Spherical Graphite Cast Iron) D HEBSO—HTEDBFINE
M7 ANERI)YITEHoO—RTE5(TRIMNTIZRE) .

Imaged D7 A é =ZTIL-D)yILT

ﬂ-_ Imagel EI

File Edit Image Process Analyze Plugins Window Help
Bolc|olA«@n|ala|o|s| sl s]a| ]| |»
Imaged 1.51w ( Java 1.8.0_112 (64-bit) Windows —Go)ﬁﬁf

ABENDFETLIELLEFD,

Imaged MDA=a1—"42 R D“File”—“Open” TEI&Z AL,

Ef&(% TIFF (uncompressed) . GIF, JPEG. BMP & ASCII T—42%BE. RFETES, DICOM,

FITS, PNG & PGM [IBRENTELWLD BRI EIEARE, 1=15L. BRI 7MILDAFIICBARENEEN
TWAISEEPYTRAIMN TV EBREBOSENSITHILE L (TALIR)) DR OERIZEITEVLGED

H5. TDEIHIBEITEBIFZFANEEELIZRLUE: Imaged DA=a—214 0 FDICFSYT 7ROy

TFREEBRIT7AIVERKIENTES,

(EEL.RFETIEEEORYRVEZZLSEFARYMOI7MILE TRELEALELLY)

i 2012-SGCLbmp F"’"
800x600 pixels; RGB; 1 GMB
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Image — Duplicate TE{RZEH (FTtOEEEMILEL ! /1\vOF7vT)
AV IVERITER/IMELTEL

<EXRFEE>

EEERERK (RERHRY—ILREERR)

[agel

File Edit Image Process Analyze Plugins Window Help
QO|a|o|A£[3 N AR &) 2| oofsu] 4] a| |||
Magnifying glass (or use "+" and "-" keys)

R—=LAY (AIRLIEASHDNMIED v ITZEX—LT M)

(ctrl REARLIEAS , RORKRA—IVEBN T CETHA— LAV TIRATEE)

FROREE (%) H
Koo

R—=LAv

A—LPIZEEZORZ TGN ICEEL-LMES

Space F—Z LA SEEETIARTYS |
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Image — show Info. CEEH X ZMHET S (RGB) (h5—EE)

| 2012-SGCILbmp
200x500 pixels; RGE; 1.

aMB

<ATEEBZHRTEY 5> (AIEERAEDBEENZ>TLNIE,

Analyze — Set measurements

FMRIFESRER

4 Info for 2012-SGCLbmp
File Edit Font

=N R~

Title: 2012-SGClbmp
Width: 800 pixels
Height. 600 pixels
Pixel size: 1%1 pixel

I0: -4

Coordinate origing 0,0
Bits per pixel: 32 (RGE)
Mo Threshold
Uncalibrated

Path: ChlserswwasedatDocumen
Mo Selection

(]| m

m

tSdEE20T

7| 4

(

Standard deviation
[+ Min & max gray value
[ Center of mass

[~ Bounding rectangle
[ Shape descriptors
[ Integrated density

-
< [ Areafraction

[ Limit to threshold

[~ Addto overlay

Redirect to:

Decimal places (0-9

g Display label
[ Invert Y coordinates jentific notatia

=58

v Mean gray value
™ Modal gray value
[ Centroid

[ Perimeter

I~ Fitellipse

[ Feret's diameter
[ Median

[~ Kurtosis

[ Stack position

OK | Cancel| Help|

andard deviation
v Min & max gray value
I Center of mass

I~ Bounding rectangle

I Shape descriptors
[ Integrated density
-

v Area fraction

v Limitto threshold

I~ Add to overlay

g v Display label
I Invert Y coordinates cientific notajio

=3

Iv Mean gray value
[~ Modal gray value
[ Centroid

[ Perimeter

[~ Fitellipse

[ Ferets diameter
[ Median

[~ Kurtosis

[ Stack position

Cancel | Help |

B3 Bl RIfM-3 3—28

REFEHDIZER)
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KRART—I)VEHRETH>
EREHRT S

File Edit Image Process Analyze Plugins Window Help
OjO|z|o| 4N AR 0| 2| pfsu] 1] 8] #]2] |>
Magnifying glass (or use "+" and "-" keys)

+ty
++,

File Ed'rl Image Process Analyze Plugins Window Help
o) ol < | [A]a[0] 2] ofsul s 8] ]| |

*Straight®, segmented or freehand lines, or arrows (right click to switch)

% —-—c
(140 L1 “

=¢ : 0.10 mm}

o
TiERE (BT (BE)HISE L shift ZHLAND) BES(RIREENCE(EANLH)FSYT T H)

Analyze — Set Scale



BESEMHEIZN 45 HEIFRER HFRPRER B3 FHEB Bf-3 528

mm

Distance in pixels; B Distance in pixels: 128
Known dista « Known distance:  0.10
Pixel aspectratio: 1.0 Pixel aspect ratio: 1.0
Unit uﬂen Unit of length: w0l
Click to Remove Scale | Click to Remove Scale
[~ Global [ Global
Scale: =no scale= Scale: 1280 pixels/mm
OK | Cancel | Helpl 0K | Cancel | Helpl

Known Distance 0.00 —0.1
Unit of Length pixel > mm

.
<PYikE — BIEDMRIZTEBIIRELZD T, ~HERBLUNDEC A TR T >
'd' E1{gEZX—LT T3

| Image) =)
File Edit Image Process Analyze Plugins Window Help

++

++

OJO)c|o] &[N AR &) 2] o) 4| 0] 2| ]| >

Magnifying glass (or use "+" and "-" keys)

rrapm
=& :0.10 mm)

s
File Edit Image Process Analyze Plugins Window
S z|o| LN Ao o] 2] o

*Rectarﬂe*, rounded rect or rotated rect (right click to switch)

Help
s 4] &) 2|2 |»

++y
++_

O (Rectangular) THE T EZAFER (R —IL/N—%&45}) L Image — Crop (FJUkE) LTHL



BESEMHEIZN 45 HEIFRER HFRPRER B3 2B Bf-3 6128

0), B-bit, 420K
» -

Bl
(Image — show Info. CE{EH X2 5 (RGB—grayscale LUT))
" 0 oo | ny

File Edit Font File Edit Font

| »

Title: 2012-5GCl.hmp

Width: 0.62 mm (796)

Height 0.42 mrm (340)
Resolution: 1280 pixels per mm
Pixgl size: 0.00:0.00 mm

Title: 2012-5GC1bmp
Width: 800 pixels
Height. 600 pixels
Pixel size: 141 pixel
I0: -4

= I0: -4 E
Coordinate origin: 0.0 Coordinate origin: 0,0
Bits per pixel: 32 (RGHE) Bits per pixel: 8 (grayscale LUT)
Mo Threshold Display range: 0-285
Uncalibrated Ma Threshald
Path: ChJserswiasedanDocumentsd @ 3H2012y Uncalibrated
Mo Selection Path: ChUserswasedatDocumentsdE=32017
T Mo Selection B
[ m | < i | ¢

(TTOERIFHR) (RERIER)
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420K

AMaTRELTHELS
File — SaveAs — Tiff “sample-1.tif” CRT{F (sample-1 [F:#E LT R E, IFEITLTELLY)
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— JahLFEBLSOEBERAE ! —

<AAAAADEBFEEDINTEHFEDERFDER1: >

Image — Adjust — Threshold

P

¢ Threshold =5 =N
<« [ b o
r {ia b 183
Default * Red -

[T Dark background [~ Stack histogram

ﬁutul ﬁ.pplyl Resetl Setl

——

0.62x0.42 mm (796x540); 8-bit; 420K
- 4

(Auto HLTHhDB) — Apply EIT
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o sample-1.tif
0.62x0.42 mm (796x540); B-bit {inverting LUT); 420K

|?Hﬁ|

Analyze — Analyze Particles

e

¢ Analyze Particles

Size (mmng}: N-Infinitw

[ Pixel units

Circularity,  0-00-1.00

Shows_ Overlay Masks -

Display resOX

[ Include haoles
[ Record starts
[ In situ Show

Iv Clearresults
v Summarize
Add to Manage

[ Exclude on edges

] | Canu:el| Help|

EYHAY OKZH#HY

B3 2l hIf-3 9—28
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File Edit Font

sample-1.tif 313 010765 0.00021 41.03271 255

(DN D N |

(Summary Ol (KEITRLEER) (kF&=Tt AE LT 1)

E=N ol =53

Cavelavea Jwean [oin [ Jovea | :

sample-1.tif  0.00002
sample-14f 1831E-6

sample-1.tif 0.00002

sample-1.4f  0.00002

sample-1.4f  1.221E-6

sample-11if 9.766E-6

sample-1.4f  1.221E-6
sample-1.tif 1.831E-6
sample-1tif 0.00019
sample-1.tif 0.00002
sample-1.4f  6.104E-7

DZEFTLTEFERRENEGL,
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[~ Pixel units

Circularity:  0.00-1.00

Show:  Owerlay Masks =

[ Display results [7 Exclude on edges
¥ Clearresults [” Include holes

v Summarize [ Record starts

[~ Addto Manager [ In situ Show

QK | Cancell Helpl

-3l UTDOIIBEEN TG, (SEIDIEETIL results DRFDBHEILZLY, ) DTINoJ

Save 513 measurements?

(T Mo | Cancel |
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o sample-1.tif

0.62x0.42 mm (796x540); 8-hit (inverting LLIT); 420K

===

-

P

L]

W '_ ﬂ
}"’fh..-.

‘n
| .\,\.b

[

;.#l'

..v“

; Y, g '-f".'
> B
4 “J'-.‘ L |
£ 1 ., E: 5 2
p
’ '
- aflils

P oo s
File Edit Font

Slice \Count |Total Area |Average Size |%Area  |Mean | -
sample-146f 513 010765  0.00021 41.03271 255
sample-14f 40 010386  0.00260 39.98868 265

1 )

(L

m

BUREZZATHELTHD,
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b

) 0.0001FInfinity

[ Pixel units
Circularity:  0.00-1.00

Show:  Overlay Masks =

[~ Displayresults [ Exclude on edges
¥ Clear results [ Include holes

¥ Summarize [ Record starts

[~ Addto Manager [ In situ Show

ok | cancel | Heip |

Size(mm~"2) % 0.0001—Infinity IZZELTOK ##7,

File Edit Font

sample-1.tif 513 0.10765 0.00021 41.03271 255
sample-1.tif 1 0.07033 0.07033 2680672 255
sample-1.tif 40 0.10386 0.00260 39.58868 255

t 1 )
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TR DEREZEATELT

==

Analyze Particles T Circularity Z 0.60-1.00 [CEELTHET

Analyze Particles ==

Size (Mm"2); 0.0001-Infinity

[ Pixel unj
Circularitk_ 0-60-1.00

Show:  Owerlay Masks

I Display results [ Exclude on edges
Iv Clearresults [ Include haoles
v Summarize [ Record starts

| Addto Manager | In situ Show

] | Canu:el| Help|

(BEIT)

| sample1.6f [ -E ]

0.62x0.42 mm (796x540); 8-bit (inverting LUT); 420K
b
"Q X AN
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< Summary EI@
File Edit Font

slice |Count |Taotal Area [average Size [%Area  [Mean | 4
sample-16f 513 0.10765  0.00021 4103271 255
sample-1.4if 1 007033  0.07033 26.80672 255
sample-1tf 40 0.10386  0.00260 39.58868 255
sample-16f 20 002220  0.00111 546245 255 _
14 1} b

FEFEHDHREEEATET

Analyze Particles T Circularity Z 0.40-1.00 [CEELTHET

i =

¢ Analyze Particles ==

Size (Mm"2); 0.0001-Infinity

[ Pixel units

Circularity
Show:  Owerlay Masks

I Display results [ Exclude on edges
Iv Clear results [ Include holes

Iv Summarize [ Record stars

| Addto Manager | In situ Show

] | Canu:el| Help|
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¢ sample-1.tif [ -E ]

0.62x0.42 mm (796x540); 8-bit (inverting LUT); 420K
- w ; ‘ﬁ v : ; i T
L]

r - : n
) 1 Y
att

&

Summary iﬂ@
File Edit Font
Slice \Count |Total Area |Average Size |%Area  |Mean | -
sample-1tif 513 010765  0.00021 4103271 255
sample-1.tif 1 007033  0.07033 26.80672 245
sample-1tif 40 010386  0.00260 39.58868 245
sample-1tif 20 002220  0.00111 846245 255 |
sample- 1 tif 002684  0.00107 1023148 255 |

- p
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Image — Overlay — Flatten

¢ sample-2.tif =

796x540 pixels; RGB; 1.6MB
. -

774 IL% sample-2.tif ELTEFHLWNDAU R TRRSN D,

File — Open — sample-1.tif (sample-3.tif EL TRHMND)

¢ sample-3.tf (= EER =

0.6240.42 mim (7985403, 8-bit 420K
L0 RE SE M 202

sample-2.tif
796x540 pirels; RGB; 1.6MB
~--

[ ]

sample-3.tif sample-2.tif

Process — Image Calculator
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[ moge caotor (&3 |

Image1: sample-2.tif =

Operation: 0OR -

Image2:  sample-24f «

¥ Create new window
[~ 32-bit (float) result

(Imagel & Image2 IZHTIEHIERITTEE)

Results of sample-2.tif ELTEFHT=6LLNDAV R TRREND,

sample-2.tif (Overlay—Flatten LT=E[{&) (LHIBRL TLLY,
S3TENTNSLDEHKERE ! !

sample-1.tif Z7 7747 (BERZER)IZT D
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L sample-1.tif =N
0.62x0.42 mm (796x540); B-hit (inverting LUT); 420K
- ¢ rw ’ y . N
- '
“

Image] == @

File Edit Image Process Analyze Plbgins Window Help
Qoje|o|l4|HNAR O 2| s o]4]a] | |

Magnifying glass (or use "+" and "-" keys )

Dev
-

sample-1.tif (300%)
0.62x0.42 mm (796x540); 8-bit (inverting LUT); 420K
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Imagel == @
Filg” Edit [mage Process Analyze Plugins Window Help

Qol& o ~<|4 ||\ A|a @] 2] else|g]4]a] | |»]

Freemand selections

Dev
-

sample-1.tif (300%) =8OR x| sample-1.tf (300%) = el =
0.62x0.42 mm (796x540); 8-bit (inverting LUT); 420K 0.62x0.42 mm (796x540); 8-bit (inverting LUT); 420K

Edit — Clear

S EILESGA

¢ sample-1.tif |- II_EI_I
0.62x0.42 mm (796x540); 8-bit (inverting LUT); 420K




B ST B ISR

sample-1.tif (300%)

= E=R S

0.62x0.42 mm (796x540); 8-bit (inverting LUT); 420K

4F HWIFRER MRNFRER

183 BigE RIM-3 21—28

sample-1.tif (300%)
0.62x0.42 mim (796x540); 8-bit (inverting LUT); 420K

{E=5 EoN ===

sample-1.tif (300%)
0.6240.42 mm (796X540); B-bit (Inverting LUT); 420K

= eR =

sample-1.if (300%)
0.62%0.42 rim (796x540); B-bit (inverting LUT); 420K
=

= =

BIRAEEL-ZIZ Edit — Clear

B4k

sample-L.tif (300%)

[E=RE=R(==<=|

0.62x0.42 mm (796x540); B-bit (inverting LUT); 420K

sample-1.4f (300%)
0,620.42 mm (T96x540); B-hit (inverting LUT); 420K
I
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somple-1.6F (300%) [E=SE=R =) sample-1.tif (300%) felo =]

0.62%0.42 mm (796x540); B-bit (inverting LUT); 420K

0.620.42 mim (796x540); 8-bit (inverting LUTY; 420K
-

BIRMNAETEL-ZIZ Edit — Clear

o sample-1.6f | ':'_”__E'_|@
0.62x0.42 mm (796x540); 8-hit (inverting LUT); 420K
- -

BMBRE File—SaveAs — Tiff “sample-4.tif” TRE

BIRGEZMAIRLI=L\D T, Edit — Selection — Select All
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£5— ERITEE

Size (mm"2)

Circularity:

Show:

¥ Summarize

¢ Analyze Particles

[ Pixel units
0.40-1.00

Owerlay Masks -

[ Display results

Iv Clear results

[ Addto Manager

OK | Cancel| Help|

™ Exclude on edges
I Include holes

" Record starts

I In situ Show

=l

(BRELZDFEF)

1 sample-4.tif

0.62x0.42 mm (796x540); 8-hit (ir
- -

verting LUTY; 420K

,il — T : 3 L X

OFR FBHESNGWZE, Edhd I AIRRGE) ERZRYIRY)

¢ Summary E\@
File Edit Font

Slice (Count |Total Area |Average Size |%Area  [Me -
sample-1tf 513 010765  0.00021 4103271 25¢
sample-1 tif 1 007033  0.07033 2680672 25¢
sample-1tf 40 010386  0.00260 3958868 25¢
sample-14f 20 002220  0.00111 846245  25¢
sample-16f 25 002684  0.00107 1023148 25"
sample-4 tif 003086  0.00110 1176205 25¢

.

1

1B 2fEB BIf-83 23—28
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o sample-4.tif

0.62x0.42 mm (796x540); 8-hit {inverting LUT); 420K
- =

=1 e =5

grﬁ ‘ y . .l‘:'

183 BigE RIM-3 24—28

Image]

File Edit Image Process Analyze Plugins Window Help
++4
++

O ||| 4 [N |A]a | @] 2] vofsu] g]a| 2] 2] |»

*Oval®, elliptical or brush selections (right click to switch)

Stk

[E= BER )

.+ sample-4.tif
0.62x0.42 mm (796x540); 8-bit (inverting LUT); 420K
- =

Edit — Clear (KBODERITEHEATOELA, BETERRSA TS LEIEBRShTLNS)

BIREGEZMARLI=LVD T, Edit — Selection — Select All
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¢ Analyze Particles (==

Size (mm*2):
[ Pixel units

Circularity:  0.40-1.00

Show:  COverlay Masks -

I Display results ™ Exclude on edges
[v Clear results [ Include holes

v Summarize [ Record starts

[~ Addto Manager [ In situ Show

Ok | Cancel| Help|

FMRIFSRER

| sample-4.tif =N EER |
0.62%0.42 mm (T96x540); B-bit (inverting LUT); 420K
- = . N1

r A

P

£ Summary E\@
File Edit Font

slice |Count |Total Area |Average Size |%Area  |me -
sample-1.tf 513 0.10765  0.00021 4103271 25¢
sample-1.tif 1 0.07033 007033 2680672 25
sample-1.tf 40  0.10386  0.00260 3958868 25
sample-1.6f 20 002220  0.00111 B.46245 25
sample-1.tf 25 002684  0.00107 1023148 255"
sample-4.tf 28  0.03086  0.00110 1176205 25¢
sample-4 tif 0.03074 000114 1171599 25¢

ZHhBLVMERATE | | (FhBLIMEREEAL?)

1B 2fEB BIf-83 25—28
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<??OEEEROIIETEFEDEHEDZER2: >
SETRYH->TUV=EE, Summary (FTRXTEHLT OK

5212 File— SaveAs — Tiff “sample-1.tif" CREFEL THL -
“sample-1.tif” ZRA<

File — Open sample-1.tif

Image — Adjust — Threshold
ERDBLRRINTWNDEIADFLEDLIIRTA T —F R T H(EET=aT7 )L EBLTEL, £
DELTEDEDRFETNGELKIID)

Default ~ Red - Default ~ Red -

[ Dark background [~ Stack histogram [~ Dark background [~ Stack histogram

fhuto] Apply | Reset| set| Auto | Apply | Reset| set
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; 1 sample-1.6F E@

0.62x0.42 mm (796x540); 8-hit; 42

Apply &91)v%9

[ 4 sample-1.tif EI@

0.62x0.42 mm (796x540); B-hit {inverting LUT); 420k
i ) 4 '

Analyze — Measure



BRSEEBIZN 45 HWRISFRE MPNPRER B3 2WE Bf-3 28—28

¢ Results = e 5=
File Edit Font Results
Label larea [ean |Min |[Max{%Area | -
1 sample-1ff 008942 255 255 255 3408198
o <:ﬁx%bt£<!!
AELTH! ! ‘
<FELDH>
ChoDERM D
BRARRenEK D
(DERRBMOH. TOEMHEE,
(2) 75/ MRS DEREE
(3) 18—/ MBS DEIEFE
hhd,

X B! AREFEOESEIEFH 100%I2451ET THD !



