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= ' Q- 3 ar a :;
MATF A Manwgluasunimmeiu-aisingtuas 31n4.7

bl save g Revert | I Snap | B Grab | [ Histogram | [l Save Image

_Acqu‘vre a single image with the current settings'

j1ln4.6 msawgil
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4.3 minsgumdatnanemimsosan
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fenaz] niAa Mmsaieaiiay 200 waa #3149 uazyaaiaiimsnisdeiinns

o ¥
luded.2 vaneunazndinsawgldnluudaznis

AL 1&‘5?29“ Image 19813 ﬂqmm Ip@@gﬂ : Simulate Acquisition
n’i’flﬂmanlvlamasn'!ﬁl@tqa\ﬁ %

Danwadattimunlu Inano S TerRegedre

ough Folder Imagekﬁt‘)ﬁ’\ﬂ'l‘i
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Inspection Steps: Acquire Images >lmisie Scquisitad Seiep

Acquire Image: Acquires an image from the ol A
selected camera and image acquisition “ . path
board. F:\DATA-Rice\umaz3 1051 (o)
Acquire Image (IEEE 1394): Acquires an AT sy S L }
image from the selected IEEE 1394 camera. -

Cyde Theoush Folder Images

-

Acquire Image (IEEE 1394 or GigE):
Acquires an image from the selected IEEE
1394 camera or Gigabit Ethernet camera.
Simulate Acquisition: Simulates the
acquisition of images by reading images
from File.

Select Image: Selects a new image to

e (]

1|65 28 8] [z

7

11]’?14. 10 1N 1350pen Tmage TaolsHarau Inspection Steps : Simulate Acquisition

{(2) 113 threshold Taal%’ﬁaﬁ%u Inspection Steps : Threshold Image ﬁiiﬂﬁ
4.11 Fedoud e Vision sssibaniny R W Bxiract cotorplanes, Mo Asun e
1Y Grayseate A 1galfia TRiram Iayaz] 3 iy Hue Plael,  \don.. threshold 1114 Manual
ThresholdDark Oljeéts FTaARTN WY 120 853 04,13

nspection Steps: Enhance Images

Vision dssistant; Enhances image festures, | &
filrers noise, extracts color§ planes; ‘end
mors.

&
@ Fitter Irage:-Prepares animage for
i
>

7Y

processng so that yowean extract onlythe /
information-you heed for processing; 4

Theeshold Image: Threshaldsan image.

v

w4

Calibrate Image: Calibrates an image to
perform measurements in real-world units,

I"' Create Region of Interest: Creates a
=Y region of interest that you can use in
subsequent steps.

a1 msdh lwilieeiihins threshold Taa14#ar4u Vision assistant
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(¥

Color Operators: Performs arithmetic and
B> | togical operations on images.

Extract Color Planes: Extracts the three
color planes (RGB, HSY, or HSL) from an
image,

Color Threshold: Applies a threshold to the
S N three planes of a color image and places the
result nto an 8-bit image.

B Nf Yisian Ribldoe 41 - Funfiowuration ol ited locmoecTimy 1% 5
% 9| Vision Assistant

fle Edt Image Colr Graywsle By Wew Took felp

@ prR e K|

Coor Opey o005 s arthmenr and
B | ogcs aperingrs onemages:

Extr ot G Py es: Barans the Usve
cokor phanes (RGE, HEV. or ML) from o
g

Cokor Theshald: Bpples & thrashold t5 the
1 teog plarits oF 3ok mags and plares the
i resull rep aniB-bie imagy.

g‘ﬂ‘?i‘4.12 m5zﬂﬁuuﬂ'mm5ﬂﬂﬁl‘ﬂﬁﬁ']u GfayscaleTﬂﬂiimif{%N Extract color planes
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Processing Functions: Grayscale Threshold Setup

frdiemt i |

brightness by applying a lookup table to an
image.

[

ST

Filters: Prepares an image for processing so |
that you can extract only the information Local Threshold: Niblack
you need from the image. Local Threshold: Background Correction
Gray Morphology: Modifies the shape of
objects in an image.

IE Lookup Table: Improves contrast and
®

|4

110}

image.

[ ] []
0 25 SO 75 100 125 150 175 200 225 255
Threshold: Selects ranges of pixel values in M i i
ale images.
{ Sl Threshold Range

{ : 0
i ! ‘Watershed Segmentation: Performs a Maximum 120

"’iL FFT Fiter: Applies a frequency fitter to the
¥
FY

. =L w1 Vision ASgs.... N R

[

311114.13 n13%1 threshold Tag TMIAF threshold

@3) ms5uudsnmiaol$WaA9u Processing function : Adv.Morphology A4
31/ 4.14 130N Remove small objects (oA 1da TagIAnY 151 fuazeeseen i Azl 4.15 uaz
A a oA o @ i { C; o
{@on Fill holes iMoiAndnoluiag Wiy dagili 4.16 31114.17 iWlunmiishins Threshold

Gouioouda
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Processing Functions: Binary

CIERESCIENCY

{

e

{ Basx Morphology: shapsdf &
i bnery olijects n an >
[ ] Adv. Morphciogy: Petorms g lovel

1| O1 | aperations an blobs in binary emages |

|
] Particie Filter: Removes or keeps partices
| 0 an mage & gecfied by the fiter otana
—1 Svert Sy Snage: Revesssthe deanic |5 L)1 bl | |
1 || of o anaom containeg te diferent { — = e

[~ Adv. Marstology. Perkis il |
| ©3 | averations on biots n tivary s,

5

@ aysCale popadahons | '__! s s
s = [l=a !
i]owh..: Extract 1 - e Plane | [heeshold 1 |

{

Fill holes

| Baar Mopraingy:, Modies e e
Ty chyects o b enagm:

Pretin Pl Removes 7 brerogportring
o e o e by e R e

"] et Grery Smage: Rveri the Srremr
of an mage ey e diferert
@ yscaln pouianone.

zﬂﬁ4.15 msﬁﬁ'ﬁgﬁmaﬂﬂiﬁﬂ‘l‘;f’ Remove small objects

Remove large objects
Remiove border gbjetts



33

Ady. Morphology Setup

s saaren
CIREENEIES

Processing Functions: Binary

B Morstciogy: Medfes te Pepe ot %
vy ot o0 o g

"y | Adv. Marphakgy: Performs gyl
D | oy ations on bies in binary mages

Paratn S Paver o prtin, :
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Et‘ 1 o o cortweg e $reret —~ e — - =-
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31/#4.16 nistaafinin Tudag lvidn Tao 1agA9as Fill holes
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~ et
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¥ 0 [
@) Tudinnm ey Taoldilsidn mage logging Aa1lfi 4.181a24.19

Inspection Steps: Use Additional Tools

Delay: Waits a specified number of
milliseconds, or delays for fixed time lapse
period.

Data Logging: Log inspection results to a
file on the local hard drive or to a remote
FTP server.

Y
i Image Logging: Log inspection images to
E‘I file onthe local hard drive,

Q

User Input; Allows users to input Steings; 5
numbers, \ahd true/falée fesponses froma %,
custom éabq“

4

1

% —].. Select Inspection“Chafges the-inspettion \:
+ || basedion previous resuts.
4=

~

' 4 '

O uef ™

3 i R - g g
714,19 nisifmveyenemsd 1 luudufidesns
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(5) i35 TauAanT Run State in Loop A131/11 4.20

State: Inspect

W’ele|| « o B|x| @

1;1 Run State in Loop[
@ =
|

Simulate Acquisition 1 Vision Assistant 1 Image Logging 1
1.tif

—

b

51#14.20 11m33u Tasnani Run State in Loop

4.4.2 myiamatpaiz3sw Jeuld]usunsy Imagendel, o51nems 1% T sunsudagl
»
ao 1l

(1) K775 Calibrate SEbZa M IATGEIIRIS AT TN 4.20 822002 4.23

T TADATA Rice\te sthol | som\Frum wis\ fiswim. ui

B

'g'ﬂ‘i’dM.Zl 113 Calibrate 1ao14W417%u Calibrate Spatial Measurements
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Fle ER Arcotation Rads Puglne Anslyss Promssng SOt Setngs Window  Hel

21535 | a5 el 1200 L] SO wlalile] ] D 2

Draw a line of known length

. PR
B Nanometers, L= Inches
EMicometer§ ) €\ Feet
\ Cofiimeters'— ~ (ks
| Csngmeters € Mies
‘ 2 Me{ef: 2 o N
| Nhgeed/

07 I %040

7UN4.23 msfmuanilsveszos
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) msn1iagTao14HsA¥u Find Object #331/# 4.24 1azn15%1 Threshold &4
31#4.25, 4.26uaz 4.27

y = \mu Rh‘.t\lulhnld eo

) DA TA-HiceVest hol.

41-108-01-07 11.00.21

Ob)c’Ct Ar-aly:n. *| Find Objects... Ctrl+O

a Analyze '1‘
b ’
Count Black! Nh?ce |er5 Classfication. ..

Save Points. ..

Find Objects

~Selct T Miifiogs ——
¢ Manual ‘
" Automalic
" None [image is dleady thesl'\dded]

51/#14.25 71391 Threshold tWav13ag @emiluuY Manual
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s EErmai- dsonen-108-01-0711.00.20. -

Uasthold-eomiFewm uhfswmah- {\Ssxmai-108 01-07 11,00

Ihreshold

71/#14.27 M3 Threshold a3 9@y
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(3) MimsAns i ing Asgilng.28uaz 4.29

£ \Udil. Rn(.e\.m fn d m:mé
F \EI.I Ta Rsu:\lcsxh.ld W‘L"

Ctr‘H-B— tOB 01 0? 11 00

Crl+-A

Ctr+N

I Pixel
CountBaCKfWthe IXERS:e Classification. ..

Save Points...

71l 28 ding 124 Tng a0 a0 Anatyre

He e arcition Rals Ag¥s Ml Seoes Sott, Sefiog

t}EJ&!ﬁ@AgﬁML@MMJJE TJ

L]
Objeer. Atea~ |7 Peritheter |, Majof Axis*]
Meadn 2107 24.74 —
Sid. Dev. | 1.00 0.00 |
i . ol 2107 2874

zﬂ‘m 29 miﬂmﬂﬂ"w'mmasvaumsuﬂ suvziiufinua 131y Results
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4.5 35mmsiama Iasl¥lusunsu Vision Builder

4.5.1 7511391 White balance

(1) MM Intensity ¥ouHUYIMIAIT M 1asldTilsunsy Vision Builder
Ferohlil

- 111713 Open Image Tae14H 7% Inspection Steps : Simulate Acquisition 197111)
ﬁsﬂ'[vlama{ﬁﬁm'ﬁtﬁuzﬂmﬂ"z’un:nﬁeﬂcycle Through Folder Imageti@msilaninuriud
wnasgavun iy Tlamed i daguf 4.10
- nsnfaeunmidadn iy Grayscale #sdpudhlFiWaddy Vision assistantrazidh Ty
Extract color planes 1B Red Plane N 4.1, 4.12 waz4.13 aminmsnldounmida
$12 Wy Grayscale Sou3e0laT¥01 Red Plane, Green Plagg@s Blue Plane #a31)i14.30

N/ 2

0 = ‘Yeson Asse A ]

\

s

sigt ik
e
g4 — &

’ S
Q-Rd s :
v / \ 7 _|g_
// / 4 ,/ \ LN ) \5 \\
| L o) | o
A Y

pBI
5

f

E e »

o
3U74.30] At W 2 3BUIA) Y84 Red Plane, Green
9 ) & @
Planail P (1
881{,1«3 -~
% L\ W
ﬁu 0 Léi\ Bidfouiunn Color Plane
« Y

Tan 19 ar 91 Match Pagte

& a ¥ o [ Y . 4‘ = & 1 2 o £ L83 14
enansiiluenansianulidmiumsldauienisfinwving ldeygynlnhluldussleviiunism

lidnsdilagiiadu Snriavnuiilvanulasilont wagdednadadadivesenarsynasaninisunluly




Find Creular Edge: Locates a crcdar edge 2
in a region of interest.

Match Pattern: Locates grayscale features
p@ {patterns) in the entire image or a region of
4 interest,

i“IJTM 31 DAL ROL (Regibn of Inferest) Tﬁu'!i’t'ﬁmw Match Pattern
£3am lmmsny o i TiNaa R sl YL Measuke Intensity 1aziaon

Match Pattgfa/l AT ROT 138 64} Rvama

Inspection Stéps: Measuse Faatujes /- Measuse futeusity Seirp:

. f‘"‘“ﬁ

mwp-. v

T Measure Cohrﬁ mnesthacaa-ufa
8 egion of intarest i the RGB, H'SLC}E
| % [¥a*h?, or xvZ.Colar spacey
: Chunk Pixels: Determings thepercentage of
3 ptx&n asegon of intérest that hays &
40 gve:’fuf:mty ranage.
Caliper: Measures the distahée-soparating

- Geomelty: Camputes giofetrical features
+2+ | based on péints Yagated iTth&imags.

- | ) (coa )

-~ @ 1 X ' ¥ & @ .
'§,‘1J‘Y]4.32 N1373AA Intensity ‘UmlLNWUHiHﬂS?uIﬂﬂ%fﬁdﬂ‘ﬂu Measure Intensity

’

ar t 4. @ & o o = 24
- fudindminsYaldnanua TaoldWansu Data Logging @331/ 4.33 Fadas

-

191119 Measurements Logged eoLanal Average Intensity L2 Log All Measurement ﬁ&sﬂ'ﬁ

¥

434 MimsidenuduuazdsvendeamstiufinAiAverage  Intensity tHUBIATT A1 1Y

Destination ﬁdg 19 4.35
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Inspection Steps: Use Additional Tools

F

Display Image: Displays the current image. @l

R

PTRRE b - e T

Delay: Waits a specified number of
M,addmfuﬁxedﬁmlwn

Q| @

J| file on the local hard drive or to aremote
FTP server.

1‘ Image Logging: Log inspection images to
(™

| Data Logging: Log inspection results to a
[ I

file on the local hard drive. |

? User Input: Allows users to input strings, %]
numbers, and trueffalse responses froma =
custom dialog.

Select Inspection: Changes the inspaction

> -
it sﬁuﬁe\NWﬁfu gging
\\\\j§ i
7 ~
> b
: 1§ ‘-_IYH{T f,g
Yic
G
A .
Fl : i&@gﬂﬂll Average Intgnsity EN&I ts Logged
Yaynant

& a ¥ o [ £%4 - = & 1 2 o £ L83 14
enansiluenansianulidmsunisidnuienis@nwiinnuy ldeusnlviluldusslevdaiunisen

lidnsdilagiiadu Snviavnuiilvanulasilont wagdednadadadivesenarsynasaninisunluly
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Flle Name Prefix

[-liurm‘ih-ﬁ 1

@ Single Data Log Fie
O Mukiple Data Log Fles !
StartaNewlogFleEvery ~ 1| & dayls) v

=

[ Overwrie any file(s) created prior to this inspection before logging data

1153 A9 14 Destination

FY & A
A1 Favz 1aa1n

¥B 2 1dm

o v 1A d 9 [ I ~
- MNIIAAAUDIUAAUT ﬁEﬂTﬂﬂﬂ‘lﬁl Measure Colors LaZiaon Constant

A o ° P A o - L. | 1 o =
ITHDNTHHARTHHUIVIADINTITIA lﬂﬂﬂﬂ'li']ﬂﬂ1ﬂl‘ﬁuﬂ1 R, G ungB ﬂﬂz'l_l'ﬂ 4.36

& a ¥ o L v d' = & 1 2 o £ L83 14
enansiiluenansianulidmiumsldnuienisfinwving ldeygymlnhluldussleviaunism

lidnsdilagiiadu Snviavnuiilvanulasilont wagdednadadadivesenarsynasaninisunluly
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Inspection Steps: Measure Features Measure Colors Setup

|

s = _ _ _ - — =)
! ocate Featires| Measures the intensity | 2/
l i ‘est in the image.
CIE L*a*b*
Measure Colors: Measures the color of a CIE XvZ
l. region of interest in the RGB, HSL, CIE
L*a*b*, or XYZ Color space. ¥n 1.000000 2
Count Pixels: Determines the percentage of Zn 1.088754 4
- pixels in a region of interest that have a
frarrtenlyoge it 0 SO 100 1S0 200 255
Caliper: Measures the distance separating A it
i "‘1’ object edges. Average Std. Dev.
Red 215.9 83 |V
. Geometry: Computes geometr;d features Green 237.8 13.6 N
s+ | based on points located in the image. TBiue 243.2 208 o

Step Status

=" I

— & 1o 4 ¥ 5 yor N
317 4365 Jamauamidadyy TaplsdanduMeasure Colors

s o i - 74 = 23 4 K
Afunnamnin dIeianaia- e IaWan ¥ Data Logging Fadsudnlui
Measurements Logged iﬁmﬁaﬂﬁ‘l taﬂﬂﬁ’l Red" Averagd.-Green) Average (LA \Blue Average m

i v k i .
misideniiinse iinadam pvaAR WiDestinationndg i 457

%Named
et ogane

il > &
| Weastremedts sefacton |/ Tyd 1)
L o [ Match {3 Postbon (Preel)
W T mMatch [y Bogttion(Prxel)
A\ St 1)k (sopite)
N\ otch [1 hscore
W8 step #3; Measure Calos {
| b [ atep Status
J v Red Avo
| l_p Green fvg
I, Bloe AviY
[~ Red StdDev
[T GreeadDey
[T Bive StdDey
[~ Red Mn
( I GreenMin
' [ Biue Mn
I~ Red Max

© toumaremts ’ e
| Cancel I

) 1/14.37 M3s1@enai Red Average, Green Average 116 Blue Average 14 Measurements Logged
o [ a a _ v a’r a
- inssuTaenani Run State in Loop 1AsuMNNM dagilii 4.20
- ' 4 ° o o
(2) iila14A1 R, G uazB vouwAad1iuNguiy Scaling Factor vz 1ailu R, G

uazB v5auazii hid e 1, S wazl
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4.6 MINATISHANUIANA 19VBUNEGAT

1¥T1/5un53Unscambler7.01 TumsinirzHaz 14uuu$1a94 Principal Component Analysis
Tumsuonnguiuidn 4 Wugnegmsituine 2 ngu Ae nqudraim uazaguinni
e o A o = 4
1¥dmTvaadunls¥iduga Principal Component Hidoyauazdunlsiiinn wieliues
1 9 @ a e ' o 1 & A o 3
119 Tudeyanindanls@uimnunezgnatenea lifluduals Tnigeiiswouissas
i . @ 3 = - o QL.
Principal ~ Component  @2usnvzasaunquaNuulssaulduiniganagia 14 principal
" ¥ .
Component AINHBVAININNY Principal Component A213NzATBUAQUAITNIMADDY
4.6.1 mawisudeyanawiimativie hdeyaiuidmenuzasuiu soomaaun

° ] =3 = - - o
ﬂ%"ld!ﬂ_l‘lﬁ]"lﬂﬂﬂ Iﬂﬂllﬂﬂ%’nﬂﬂﬂu 00 11 ﬁﬂlﬂu 2 ¥A NDYA calibration set 1T1UIU 540

ar ° 3 J = < " .
wiaa M ¥a Validalio"' . gatByaNaz 40 mamﬂuﬁga calibration
YA Val

set AaUNUNAL

1 NG,

o Cden
P IR

4.6.2111%A calibration set Tiladauundiaedlas1d 1150033 Unscrambler7.01

& a ¥ o [ £%4 - = & 1 2 o £ L83 14
wnanstiluenansianulidmsunisidnuienis@nwiinnuy ldeusnlviluldusslevdaiunisen

lidnsdilagiiadu Snviavnuiilvanulasilont wagdednadadadivesenarsynasaninisunluly
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4.7 msaauudaiasy

47.1 fmuavaveansialaomdn 119 File>New>Initial Matrix Size 198 Number of

Sample (H111§112ULAA 1AZNumber of Variable 1iuuaudunls §agilii 4.39

% _The Unscrambler - [DATA1]
. File Edt View Plot Modify Task Resulls Window Help

D|=|d| 4‘|“J éllh]_Jll*_?l *B*fﬂ

1 2 3 4 5 6 7 a 9 10

1 m m M M M M mM m m
* 2l m m m M M M M m m m
* 3| m M m TmM™m,_ m m m m
iy 44 mTh m m m Meyiem m m
- 5 |

. &

* *-Z_—l

b 8

-~ 5. >

5 Aa mowm S o, ' D, mioe e ym

34039 Au0iR Y0 e 1

4.9.2 copy Toyaud TG Microsoftexeel 1Y A))5iRall Ungerambler7.01 Taona

il P
paste>Overwritexistingda>OK AdgiH 4.40

4 The Unscrambler - [DATA1]

Yo

JPenmeter [\MajorAwig AlisTFtnnggtmﬂ [Rnunnness Gumpadnejs‘,[Compadness] Int Dens
NSV S -l 28— | : =
1.100! 134800 238808 9 8600 gy 4508e+06

1

2| 11000 19ag00n239300 ) 0200 \b mmm-mdsunzaawmmnm [ AR
= _|3] 11000 20330Bn2F2%g0  ToUSDN 'The gxceecagata wl not be imported. 5571e+06
; a| 11000 197600 293400 00300 , 4875e+06
SO | ! still want b the ?
: s | 11000 138000 236500 ““=agga0 jsgos e o b 40036406
: 8| 11000 222300 249000 102700 B 7356+06

Yes No

: 7| 11000 192300 250300 104700 4179e+06

43100 0.4300 48400 04900  23185e+06
10 40500 04300 51100 043900  2.5839e+06

Jo 40000 0.4400 4.9200 05000 2.3922e+06
" Insert as 10 new cokamnns
 Insert as 561 new rows Cancel ‘
& Dverwite exsting data Heip ,

S_llﬁ4.40 copy i’fﬂqammﬁuﬁi’nmn Microsoft excel 11171 11511053 Unscrambler7.01
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4.7.3 M3 save Yoy TaudonFile>Save As>idoniinsuiiudoya dag1ii 4.41

# The Unscrambler - [DATA]

HBECRWMMTMMWM

Dlesli] x&mmgmlﬂﬂm_u_nJfglgtﬂd.}lef}?:

Object | Area |Perimeter| Major Axis | Minor Axis | Eiongation | Roundness | Compaciness | Ci I—ormadness IntDens
1 2 3 4 5 3 7 8 1 9" 10
. 1] 11 194300 238800 9.8600 24300 4.0600 04300 49800 05100 2.4508e+06
= 2| 1.1000 1938000 239300 10.3200 24800 41600 04300 5.0200 04900  24906e+06
= 3| 1.1000 203300 24.2700 10.0600 25300 39800 0.4300 5.0900 05100 25571e+06
- 4| 11000 197800 23.3400 10.090 Se+06
* S| 11000 198000 236500 998 ave A Je+06
= €| 1.1000 222300 24.9000 1027 i - ks Ge+06
- 7] 11000 192300 250300 10470 SR [@imuin &l & =lE |
= 8| 11000 184300 233300 9.9204 [Name TType [ Creator | Modfied I e+08
. 9| 11000 205500 245900 104009 [ msunmiviing File Foldes 10/2/255116.38 9e+06
= | 11000 190200 23.2600 9310 2e+06
* 41| 11000 17.4800 21.8000 9.280 1e+06
= 2| 11000 192300 239300 1016 fae-06
2 3| 1.1000 206500 252200 10830 2e+06
- 1| 11000 21.1700 253000 10.740! Ga+06
= #5| 11000 180400 237500 10.090! 2e+086
* % | 11000 17.0700 220800 9. — Be+06
- 7| 11000 19.0000 23.4400 [:SLJ 9e+06
=[] 11000 204000 24 Ban] Saveastee jADaa v Carcel | l6iov08
= | 11000 200500 10.38 4e+08
* 20| 11000 200 7000 10 \ M 9e+06
—% ﬁ

N
474 A ﬁmmuw r( I E\
I4

>PCA>S le>Define >New
>All >0

. \ )

/ s
ﬁcf’7
419

- : N
T‘f” | vai SN hf e

%z

S

é s
6“ ‘; !

=

1 (Vaid @ a:\ \:Q e

4 o o 4 4 . a
31N4.42 madmuaiiuauwaa (Sample) fezmimsinTz

] d‘ Y o [ v = = & 1 2 o v L% 1%
wnansiiluenarsnanulidmsumsldnuientsfinwwinuu leygalnhlulduselesimunism
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HaMINABY
5.1 HANINAARY

A15197 5.1 MsAauoniugina Taslfuuusians morphology uBaWLRHIVIABANZAI0S 1

@M1ma10501 val, Foum A, gssuys i, Unusiiing)

%Classification

Y1IABNULA105 % aai)il Unusiil 3
an An A n Qn Hol gn | AA
P e (hil \\7‘ ﬂ : )/ ™MuR 1 (fmua
~f-anaon “Wufwn Wudvn
| et 05} — \:3 n?"i —.; [ = ApAuZA
“-—.—,‘41" 7/ \\\ -~ T‘ - )
All #5 2 S ' \3 63.38 | 31.62
Arca perimeter |/ §7.46 5 1 | . 62.67 | 37.33
Int.dens D AL” . NP
. f‘(\ FEY
All MU0D3 Area, P Elonga e t& fnte Density, Major
< -

Axis Length, Mihdr Axis L&
r

<

-
13190 5.2 N13AA 11 L
(@vnuzaiosin nlvm 1,
& .
[- 9
AN “Mm
gn WA 0
P et ildn | dmusdle | Wl | dnuadue | Wilsdn | dmuadu
YnRen in¥naen | ynaen Wnviasn | ¥naen #1vnmon
uzi105) nzA105) uza105) uzA105) uzA105) ud105)
All 7240 | 27.60 | 16.07 | 8393 100 0 78.28 | 21.72 65.53 | 344
Area,perimeter | 87.46 12.54 | 16.07 | 83.93 99.52 | 0.48 76.73 | 23.27 66.43 | 33.5°
Int.dens

All M3Bda Area, Perimeter, Roundness, Elongation, Ferret Diameter, Compactness, Integrated Density, Major
Axis Length, Minor Axis Length, Red, Green, Blue, Hue, Saturation, Intensity
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A15190 5.3 Mananoniugai Taolfuuudiass colorvasiuidumaenuzalosim (v

ABNULZAL05A1 val, Foumun, qussaaim, Unusiiim)

%Classification
Y1IADNULA105 Forum ANITUIYS Unusiil 3
f HA n AR fn AR fn HA an | Aa
1 9 g 9 ]
P - Mhilvin | ciwmuadle | LWil¥dn | @dwuade | ilsin | Goadu
yrmen | Srwoaen | wmaen | dvnaeen | women | dnvnaen
uzd 105) uzd105) uzd105) uzii10s) uzd10s) uza105)
All 80.65 19.35 | 25.03 74.97 55.71 44.29 33.33 66.67 | 42.28 | 57.72
Red,Green,Blue, | 84.23 15.77 18.36 —&Lﬁ—ﬂuj. 48.45 27.74 72.26 | 37.71 | 62.29
4 /_ -\
Intensity y e Be
All nmuﬁa Area, Peri ou@ * ﬁ/g@w tness, Integrated Density, Major
Axis Length, Minor Length; Red, 3ue; Hue; t sity
— ). 7/ .§ P~ T—
a - . ~ - v v
AN 5.4 M ¢ 0 I 1 SRRk Rlo]
~
ABNUZA105 ?
PR
ue
. 2 - s
s 59
Parameter pui) Qn HA
1 il u (hilsd (ittadiu
1 ¥ 1 el V1 Q nann
a 105 a 1 &» uzl0s)
All 83.87 1 il.m 60.83 60.00 | 47.61 | 52.39
Q.
Red,Green,Blue, 88.17 11.8 4 aﬁﬁb 1']@1‘3 35.24 64.76 | 43.96 | 56.04
Intensity

All Hmﬂﬁﬂ Area, Perimeter, Roundness, Elongation, Ferret Diameter, Compactness, Integrated Density, Major

Axis Length, Minor Axis Length, Red, Green, Blue, Hue, Saturation, Intensity
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1519955 manauoaugina Tasldus$iass morphologyficoloryaawufiunenuza

10511 (Y1 1aenuzd 1051m, Foumun, gwssyi i, nusiiinn)

%(Classification
V1IABNUZA105 Foum 1 qussys 1 Unusiil 1 a5l
Qn AR an WA an A Qn WA n | WA
P o (hilvwn | cimuavn | hilssn | dwueen | (ildsen | @dmuaen
Avnuzi Aonuzd aonuzd Aonuzi annusd ABnuzd
105) 105) 105) 105) 105) 105}
All 80.38 19.62 | 100.00 0.00 100.00 0.00 100.00 0.00 98.08 | 1.92
Area,Perimeter —
Int.dens,Red,Green | 84. 62 15, .00 ! /W X 100.00 0.00 98.50 | 1.50
\
Blue,Intensity \\\ /Z - \
— Z — T
Int.dens,Red,Green —— S -\ =0 & —
. R\ T Z \\\5 v 7|
Blue,Intensity ~T76; 000, \} bl =100, 000 | 98.57 | 143
L4 N -
Int.dens,Red,Green &mf 1924 : N 0000 | | 0.00 | 98.83 | 117
\ N,
L~
)
Int.dens,Red Afﬁ@ 00 | 99.02 | 0.98
11181 1) o
B; =

All 37804 ﬁrim t
Axis Length, M1 onﬁ,\u 2 lue,dHu ti
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&"2? NAY/
S AN
“Pagnant
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A1513115.6 M3nausniug i laslFuuniiasamorphologyiiicoloryp 3§11 1IABNNZA 105

Tl (yaenuzd 105Tnal, Foumi v, grssany 1 v, tnumiiin )

%Classification
V1IABNVEAL105 Fouml anssangil Unusiiil a5l
gn WA Qn HA gn ) qn Ha an | He
P — (hitswn (RMuAY N (Wilvn (fimuavn (Bilvwn [GLITCVTY
- Aonuza - AonULA . annuza
ADnNuTa Aonusa ADNuTa
105) 105) 105)
105) 105) 105)
All 73.85 | 26.15 | 100.00 | 0.00 | 10000 | 0.00 | 100.00 | 0.00 | 97.44 | 2.5¢
Area,Perimeter / —
Int.dens,Red,Green \ /W \ 100.00 | 000 | 97.82 | 2.1¢
\ r
Blue,Intensity § // / //":___’:...— \
Int.dens,Red,Green b — ?'7/ \\\5 :.. T —.:_
- 7/ Q U~ =
Blue,Intensity 2] & : =, 100 0.00 97.93 | 2.07
’ [ 4 I'4 N 3 -
Int.dens,Green e ' NE2TIN o
Intensity 1§ ) 10900 10000 | | 0.00 | 9820 | 1.80
€nsi A : A a .
. - G K
Int.dens,Green 3 .00 }00 98.38 | 1.62
All M3001 agerimt, d ted Density, Major
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359-369.

maTuTagwsz mﬂmimaﬂszm. v

e 3 i Q b
9. S.Majumdar and D.S. Jayass Q:&‘*ﬂlﬁ‘l}%e calGrdins Using Machine
Vision: II. Color Models. American Societ gricultural Engineer. 43(6) : 1677-
1680.

10. UTHSCA. 2002. Image Tool Version3.0. [Online]. Availble :
http://ddsdx.uthscsa.edu/dig/download.html.
1. @nSlyn oeasziv. 2550. m3Weullsunsua 8 Digital Image Processing @38

Visual Basic. N : auaudaasuma lulag (Ine-anl

] d' Y o [ £ = = ) 1 Y o v 4 Y 1%
enansiiluenansianulidmsumsldnuienisfinyving ldeygymlnhluldussleviaunism

lidnsdilagiiadu Snviavnuiilvanulasilont wagdednadadadivesenarsynasaninisunluly



& - Y o v v = = Y 1 Y o v & v v
wenansiluenansianulidmsunisidnuienisnyivingu leygnlviiluldusslomismunism

Lidnsallansdu Bnneihudlvdaudasileon uagdesdsdadaivesenarsynasminisiiluly



65

MARUIN .1

Dimensions ¥9INAa94 Hitachi KP-FD32F
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MAHUIN 1.2

Specifications Y94nAD3 Hitachi (MW 31 KP-FD32F)

Specifications of KP-FD140F /F 140F /FD32F /F32F /F83F are showing.

KP-FD140F/F140F |  KP-FD32F/F32F KP-F83F
1)  Imaging device 1/2-inch interline CCD 1/3-inch interline CCD
Total pixels 1434 (H) x 1050 (V} 692(H) x 504{V) 1079(H) x 789%(V)
Effective pixels 1392 (H} x 1024 (V) 656(H) x 492(V) 1034(H) x 779V}
Pixel size 4650 m (H) x 465 ¢ m (V) 99 pm(H) x99y m (V) 465 mH) x 4654 m (V)
Color filter RGB primary color mosaic filters (FD140/FD32F)

2)  Scanning system Progressive scan
3)  Synchronization Internal / external (auto selection)

4)  Video signal output

Interface IEEE1394.b (FireWire800)
Protocol [EEE 1394 -based Digital Camera Specification Version 1.31 compliant
Transfer rate 800 / 400 / 200Mbps
Image format R _YUV42:2 / RAWB / RAW16 for FD140F /FD32F
ONO 16 for all model
Image size H) x 10240V} T9ad92(V) 1024{H) x 768{V)
1280(H) ) / 640(H) BOO(H) x 600(V)
) ‘ / // /// 640(H) x 4B0(V)
‘$ s é ; /
Y AR
A= T5fpe 1 %10 = ~60fps 1654 % 292) 30fps (1024 x 768)
- : : : LKP-F /F140F /F83F
of (R 3 4 Gain Max) D140F /F 140F /F83F
7 to, B) ‘

8)  Electrig shut e A nual{ 0 s a,10 second

9)  External/trigger shutter |
/ Al { 1)‘
et o 5)

‘ t § ERL ab) re\tri frofiginalintet! Hardware trigger)
10) Power supply < L] o or3 L[Rpprox, 3.2W (DC+12V)
11) White halanee? | 7 140F FDa2r), = i |

[12)  Gami 1IN F ~ 11
13) Mas %‘C t mas N & ¥
14) Saturati y ustable ) I 4
15) Sharpngs sCJ A =l 1]

16) Brightn - | Ady; l l
17) Time sta e 7
18) Cycle time c FFON & 4

[19} Daisy chain € i 3 are ¢ ot e frame rate become half.
20) Lens mount n ange-—b. U t)

21) Power supply +8V to +30V (Mia El ble)

22) _Ambient temperat v N% .

Operatin A S +50 80%RH
‘ No@ u&ﬂaﬂﬁﬁjsl to use at 0°C to +40°C (104F)}
ble performance
Storage o +60°C /20 to 90%RH
23) Vibration endurance 68.56m/s* (10 to 200Hz 30 minutes each on XYZ axes)
*Please do not add the strong vibration over long time

24) Shock endurance 490.3m/s* (vertical, horizontal, once each faze)

25) Dimensions 44(W) x 44(H) x 54D)mm {not including lens)

26) Mass Approx 130g (not including lens)

27) Standard composition Camera, CD-ROM {Operation manual. Dniver. SDK) Compaosition

& < a ¥ o [ £%4 - = & 1 2 o v L83 14
wenanstiluenansianulidmsunisidnuienis@nwiingy ldeusnlvilulddsslevdaiunisen

lidnsdilagiiadu Snviavnuiilvanulasilont wagdednadadadivesenarsynasaninisunluly



67

MANUIN N3

alpveiadiimes (FLUKE 79)

Finke 70720 Serles I 7073 21775 23/7TT 26/713

pev Maximum Veltage: 1000V
Basig’Accuracy: 0.3%
MaximuniResotution®0.1 mVY
ACV Maximuin Yoltage:-000V
Basi¢ Aceuraey:-1:5%
Maximum Resolution: 0.1mV
DC & AC currentMaximum Amps: 10A continuous
Maximum Resolution: 0.001 mA
Resistance Max Resistance: 40 MQ2
Basic Accuracy: 0.4%
Maximum Resolution: 0.01$2

Capacitance  0.01 nF -9,999 p
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