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Research Title: Identification of Jasmine rice variety from adulterating rice varieties by

nondestructive method using image processing technique

ABSTRACT

This research was to study the model of physical properties of paddy grain for identification of
Jasmine rice variety from adulterating rice varieties by nondestructive method using image procgssing
technique The model of Khao Dawk Mali 105 both of.old (more than 6 month age) and fresh (less than
6 month age) rice were developed for identify the adulteration of Chainatl, Supanburil and
Pathumthanil by the determination of physical properties including morphology and color. The result
showed that the model developed by morphology combined with color gave a better model than only
one of the properties was used. The model of old Khao Dawk Mali 105 could indentify itself with
90.00% correctness and could identify other variety with 100% correctness where the effective
variables were integrated density and red color. The model of fresh Khao Dawk Mali 105 could
indentify itself with 83.46% correctness and could identify other variety with 100% correctness where

the effective variables were integrated density and green color.

Keywords : Rice variety classification, Jasmine rice, adulteration, non-destructive, image processing
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Images, Enhance Images, Locate Features, Measure Features, Check for Presence, Identify Parts, Communicate,

Use Additional Lﬂuﬁ’u

JUN3.6 MINFUNANAGYD9 Vinson Builder
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T15un51 Image tool Whulsunsunamsa Sudoya uasna ud'ly Sinsevidoya i deo 1iudin

¥
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1$T15un3uUnscambler lumsTimsizroz1dun 151004 Principal Component Analysis Tumisusnngu
v o 3 o
uginazogmanusnm
Principal Component Analysis (PCA)
o @ @ Y o . . : o - y '
I¥dmivaadusTiiiluga Principal Component Fadoyauazdunlsiiun o l¥uosiw Tudeya
o a o ' 3 @ ] A o 9 : . o
vndulsiauinunnzgnaenea llidludunls Imidaeziisiuauiovas Principal Component #at5nez
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asouAquANLIsUsIuliuniiganez 114 Principal  Component §27170992ARINAY  Principal

[
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4.1.1 MmmsvSuandeaTaodn 1117151051 Measurement & Automation

Taoid1 11/ Devices and Interfaces>NI-IMAQdx Devices > cam0:HITACHI-KOKUSAI KP-FD32F fag1il 4.1

& NI-IMAQdx Devices - Measurement & Automation Explorer
File Edit View Tools Help

e e

Configuration

E@ My System S0
&[5l Data Neighborhood Adnerfoce| DeSgheg .
&89 Devices il Jrerfaces %" cam0- HITACHI-KOKUSAL KP-FD32F

SRS N1-1MAQdx Devices
%6 camO : HITACHI-KOKUSAT KP-FD32F
- PX1 PXI System (Unidentified)
& ¥ serial &Parallel
= 44 Scales i
& €4 Software {

& Q Remote Systems

3Un4.1 msd W lumhailiuandes

4.1.2 11011 1111 cam0: HITACHI-KOKUSAT KP-FD32F 1i#2 aedifoyavesndosiidortriuginsel

a ¢ o {
AN IADS Aa317 4.2

Name {camU | ]
Vendor  [HITACHIKOKUSAL .
Model KP-FD32F N

Serial Number | 0x0003460601000008 |

Bus Type {FireWire 3 j

G Cameralnformationi P Acquisition Attributes] YA Camera Attributes] Bayer Color]

31N4.2 doyavesndosnls (Camera Information)
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4.1.3 vmmsdSvaindeald ldaundeanis (cm‘lumsmusﬂme«naumsﬂ‘mmmnuﬂ'hmiﬂﬁ

G

43 71 4.4 oz 17 4.5
Video Mode [640x4sonaeapackedsouo fps @ Timeout 9{5{5‘3&‘“"‘ me
PlxelFormat w m Packet Size W bytes ’\ ;‘ ;
Hegronollnterest e 7 = s s |
Left )}_’w
Top \ﬁw

. | BeOder  |Bigfrden - v |

&3 Camera Information  p- Acqursntnon Attr'butes, L‘B CameraAttribulesj . Bayer Colm]

gﬂ‘n 43 msﬂmmnaaﬂuwm (Acqulsmon Attnbutes)

E] CameraAttnbutes i
E AutoExposure
Mode Relative
Yalue 128
E Brightness
Mode Relative
Value 128
B Gain :
Mode Relative
yalue ' 128
B Gamma
Mode Relative
Value 128
B Sharpness
Mode Relative
Yalue 255
= Shutter
Mode Relative
Yalue 780
. [ Trigger
; TriggerActivation Level Low
TriggerMode Off
TriggerParameter - 0
TriggerSource Source 0
[ TriggerDelay
Mode Relative
Yalue 0
B whiteBalance
Mode OFf
LR o

w3 Camera Informatlonl | 2 Acqumtlon Attnbutes ) Camera Altnbutes l Fd Bayer Colorl

23



[ s | ]
U sualassnis [ Eoor P

| i |

v 3 .
jUn 44 mslumndesfiaziBeaiu (Camera Attributes)

X cam0 : HITACHI-KOKUSAI KP-FD32F - Measurement & Automation lxph)wr
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' @ &R g‘/ g o ~
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Save g Rewvert | |IP Snap > Grab &Hnstogram Save Image

lAcquire a single image with the current settings k.
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4
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4.4 MM IaMorphology
4.4.1 Y13 threshold %4200 1wda Tau19T15uns 1 Vision Builder fade11/ii
(1) ﬁ'ﬂﬁ‘v‘hmiOpen Image Taoldlansu Inspection Steps: Simulate Acquisition wWhliden
TamesiimaidugudadinfunzifanCycle Through Folder Image Womilanmdathaanua

'
=

v
TuTawmesiiu dagiliiaio

Simulate Acquisition Setup

Step Name

A L PR i - xS Acauisition 2 1
§1| Acquire Image: Acquires an image from the a : > l T
e | selected camera and image acquisition Path

board, [Fi\DATA-Ricelwannzd 105-1rin)
PG | Acquire Image (IEEE 1394): Acquires an E“Wams""ﬁ\“’amnu ol

image from the selected IEEE 1394 camera,

Cycle Through Folder Images
["a) Acquire Image (IEEE 1394 or GigE):
ag 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.

SR

oEE| Select Image: Selects a new image to
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3 1Un4.10 vhms Open Image TaolFanau Inspection Steps: Simulate Acquisition

(2) M3 threshold Taeldanau Inspection Steps: Threshold Image ﬁ'\igﬂﬁ4.ll Fadpain
Tilaridu Vision assistant 1azi 111w Extract color planes tton/avunmmaad i Grayscale ozl
14.12 nouTaoez 1417y Hue Plane (@0 threshold 1¥1 Manual Threshold>Dark Objects S uAR MY 120

AN 4.13

Inspection Steps: Enhance Images

Yision Assistant: Enhances image features, | 2/
filters noise, extracts colors planes, and
more,

Filter Image: Prepares an image for
processing so that you can extract only the
information you need for processing.

Threshold Image: Thresholds an image.

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

Create Region of Interest: Creates a
region of interest that you can use in
subsequent steps.,

{ ' o &7 e g
gUn4.11 s llwharaiiing threshold Tao 19Wen4u Vision assistant
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Processing Functions: Color

Color Operators: Performs arithmetic and @
logical 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
three planes of a color image and places the
result into an 8-bit image.

E logical oper ations on images.

Extract Cokor Planes: Extracts the three.
color planes (RGB, HSV, or HSL) from an

Color Threshold: Apples a threshold to the. 3
Vigons Sisistant Soap &

sli4.12 mstlagunmmdad ¥ Grayscale Tao19si%u Extract color planes
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Pracessing Functions: Grayscale = Thresho!cf Setup

Threshold

Objects
cks
ts

Threshold Type Look Fo:r

o Lookup Table: Improves contrast and Gray Objec
e brightness by applying a lookup table to an

image.

Image Source

Filters: Prepares an image for processing so
@ that you can extract only the information
you need from the image.

Gray Morphology: Modifies the shape of
objects in an image. -

Local Threshold: Niblack |
»Local Thre;l_*:gld: Background Correction sl

1orph

I FFT Filter: Applies a frequency filter to the

image.

r age ] 1 ) 1 55 b 1 1 1 1 1
0 25 50 75 100 125 150 175 200 225 255
> Threshold: Selects ranges of pixel values in e e
scale im. 2 : s
e - Threshold Range 2
. Al
Watershed Segmentation: Performs a : Maximurn !1' 120

& watershed segmentation,

RGB - 640x480

P

Wl <> [

31/14.13 M99 threshold Tav19lariu threshold

3 [ ' Y (& . . @ -
3) ¥msdFuuaann Inel#Wanau Processing function : Adv. Morphology A431/11 4.14
10N Remove small objects (oA Taqians 1w dunzensean 'l dagUii 4.15 uazidon Fill holes iiteiAnd

o < o { { 33| { o
moluSag iy dagdit 4.16 317417 umwiivhnis Threshold Suudooudy

29



34 NI Vision Assfstant

sualasonis ;

i

Fle Ed Image Color Grayscals Binary View Took Help

82245 o

CIREESCIRNEY

RGB - 640x480

i Faictons: Hinary

Basic Morphology: shapeof A
binary objects in an 3

“E,

operations on blobs in binary images.

b

lgo %g

ik

o W Vision Assistant

Fle Edt Tmage: fvmunyn

Particle Filter: Removes or keeps particles
in an image as specfied by the fiter criteria,

Invert Binary Image: Reverses the dynamic
of an image containing two dfferent
populations.

b » ¥ = 35 -~
@i |2
| ¥ Original Image Extract HSL - Hue Plane | Threshold 1

anreat T Y

| Advanced Morbhoidgy ;

{“; i s 5
& ’ Image Source AL
L § 7 i

L\ & M3
RGB - 640:360 Remove large objects

I wlels] = Remove border objects ;
: Fill holes Vf

- . ecoth
Basic Morphology: Modfies the shape of £ |
binary objects n an mage. i

Adv. Morphology: Performs high-tevel
operations on blobs in binary mages.

@ Particle Fiter: Removes or kaeps partides.

Invert Binary Image: Reverses the dynamic

In an image as speckied by the fikes orReria.

of an image contarning two dfferent
Fayscae popuUaions.

dira capese 1% &

| o v w =3 F
JUN4.15 msmidadagana laol

Bz

% Remove small objects
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sualasoniy

R~

| Remove large objects Al
| Remove border objects !
|
RGB - 6402480
Convex Hul
, - Skeleton

Bask Morphology: Mod¥ies the shape of ;
B S

#dv. Morphalogy: Performs high-level
m operations an blobs n binary images.
! Particle Fiter: Removes or keeps partides
<

r @ I an image as specfied by the fiter criteria.

1 Iwvert Binary Image: Reverses the dynamc
= U | of an image containing two dfferent
POOUAIONS.

grayscale

{ | Onginal Image Extract HSL - Hue Plane  Threshold | Remove small objects | |Fil holes |

ok e AT L

U416 msidnnoluiag Iidu TaoT9sAet Fill holes

U4t mah i lumthdreinlsurndoagiiia 2 foyausandesiily (Camera Information)jUft 4.3
mstSumndesluvudy (Acquisition Attributes)j1/#i 4.4 msU5umndeaiiazBuniiu (Camera

Attributes)31i 4.5 M13150AE (Bayer Color)g1liia.6 mamgilgulit 4.7 nsaregilurusnasg g

131748 msmogiars1amangngdiias madiegald1afesindegii4.10 ¥1msOpen Image Tno
19sr1 %4 Inspection Steps: Simulate31li4.11 msigalunihsfinans treshold Taoldilariau

Vision assistant

1412 msnfRoummidas i Grayscale Tno15iar%1 Extract color planesg1/ia. 13 ns¥h
threshold Tav144TaA91 thresholdg1lfid.14 ¥hnsUSnumsnnIneldlsiiu Processing function:

Adv. Morphologygﬂﬁzl.ls msmdaTagiana 1ao14 Remove small objectsgﬂﬁ4.16 m3auaneluy

Fan Wi Taol9Wad s Fill holes

Step Name
Vision Assistant 1

Image Processing Steps %
| Extract HSL - Hue Plane 1 -~
| Threshold 1
Remove small objects 1
| Fill holes 1
| Lookup Table 1

v

7 Orsploy Reak tmege for | [ Eck.. L oK [ Cancal
- = pericd.
Dataloggng: Log nspection resulls to a
Inspection a file on the local hard drive o to 2 remote
g P server

s Image Loggng: Log Nspection mages to
S 1! [Shg| e onthe locsl hard drive.

g

3 050

3UN4.17 1NYIn1s Threshold Souioonda
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v ' H
@) tuiinam naufluTaol$lai s tmage logging A131/7 4.18 1az4.19

Inspection Steps: Use Additional Tools

g

T & X 5 2 2 v
Display Image: Displays the current image. QI {

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 aremote
FTP server.

m Image Logging: Log inspection images to
[ =

file-on the local hard drive.

numbers, and true/false responses from a
custom dialog.

Select Inspection: Changes the inspection
L ; based on previous results,

a§ User Input:  Allows users to input strings,

¥

4 z N I T
JUn4.18 mstiuiinaw waudluTaol4ad5y Image logging

F:\DATA-Rice\testhold-oom!
0 G s o awssangd-Tod awssays-Tid- 1 \New &
i log Im s, 1N Folder:

G Sim e N T o
T FieNameP(eﬁx'meui—iw’-l

< File Format fLTIFF - Tagged Image File Format

Merge Overlay

= g =
% f.ory@fegs o 4 Logsle
& b y .2 f %

R o ieirai Imggc:uﬁty ._;5_'5-.5 ¥ compyema,n ;.,mo o .
® o { - it
g o [ ok | [ concel | [ hHep |
Li

' d al’ '
3UN4.19 manudeyananua 3lunfluiidosms
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(5) iM35uTAoAANT Run State in Loop A431/1 4.20

State: Inspect

Simulate Acquisition 1 Yision Assistant 1 Image Logaging 1
1.tif

3UN4.20 smssuTauadni Run State in Loop

: v
442 mydamanuuzglig TaoldTusunsy Image tool 0FU10Ms ¥ T1lsunsudaglae il
(1) ¥1M3 Calibrate 328z MAMANVUIAITIATUN 4.21, 422 182 4.23

imageTool

Fle Edt Amnotaion Stacks, Phig-Ins Analysis SRR

£5la) N xled3] o) Lo

Preferences...

Calibrate Spatial Measirements...
Save Spatial Calibration. ..
Load Spatial Calibration, .,

Calibrate Density...
Load Density Calibration. ..
Ramoyve Dengite Calibe atibr
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How Long Is The Line?
Length: |5 ‘ e -

 Nanometsis
{if Miﬁoﬁele‘isﬁ
| Milimeters 0 - O Yards :
¢ Centimetats * - € Mies— (" Piels
= Metels‘é‘-:_f e S
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JUN4.23 mammuamitovesszoy

() imsmIag Taoldariau Find Object f1g1il 4.24 agms9h Threshold dagiliia.2s,
4.26 uaz 4.27
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image Tool

Processing  Script

Points Ctrl+P
Count and Tag... Ctr+T
Histogram... Ctrl+5

Line Profile. .. Ctrl+L

Distance... Ctr+D
Area... Ctrl+A
Ctrl+N

Find Ohbjects... calHO
Analyze
Classification. ..
Save Points...

Major Axis *.

Find Objects

- Select Thiesholding Method

[+ Manual |
" Automatic § - ,‘_‘___JCancel
" None (image is already thresholded) :

= 0 A @ A =]
3U#4.25 M3 Threshold iNeN130g 1@0AULVY Manual

35



| svalasems

%
: Perimeter Major Axis.
Threshold ; : ; \ ' s

[x=334y=2v=0

& G- x

AP
SRS
g

- : o fiad
Area Major Axis * ¢

Image Tool

x=334y=2 v=0

51#14.27 M3%1 Threshold 13 vy
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(3) MMIANTIZHING #3311 4.28 LAz 4.29

9 Y

imageTool
Flo E& Amoaton BTl

=58 Processing  Script
2nlal N 2 =

Settings Window Help

Points Ctr+P
Count and Tag... Ctrl+T
Histogram. .. Ctrl+5

Line Profile. .. Chri+L

Distance... Ctrl+D
Area... Ctrl+A
Angle... CtrH+N

Ohject Analysis

Find Objects... Ctrl+O

White Pi
Count BlackjwWhite Pixels Classification. .

Save Points...

* ImageTool

Perimeter
2474
0,00
24.74

x=507 y=3v=0 |

o a Jd o 3 a @
JUN4.29 mavh sz daquasaau Tusunsueziiufinna 131y Results

4.5 35mmadama Tael¥11sunsu Vision Builder
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4.5.1 351151 White balance

(1) ¥R Intensity Youruv11103511 Tao19 1151053 Vision Builder §adi0 1)

-11Ms Open Image Tﬂﬂﬁ[%’ﬂﬂf{%'u Inspection Steps: Simulate Acquisition wWh'liden
Tvlama%’ﬁmnmﬁugﬂnm'l%'uaznﬁenCycle Through Folder Image nﬁiav‘hmsni‘lﬂmwmiuﬁm'smmim
wanualu Tamediu g1l 4.10
-ﬁmjml?;uumwmﬁﬂffniﬁsflu Grayscale #ad0ad lURWaAH1  Vision assistant nazda11/1u Extract
color planes 1d0n Red Plane Aow Asglila.1l, 412002413 nmivhnmsGounmmdatin 1

Grayscale Fou¥eouds vod Red Plane, Green Plane (1aZBlue Plane ﬁ’\igﬂﬁ4.30

Vision Assistant 1

Image Processing Steps
Extract RGB - Red Plane 1

| tract R - reenPane 1 A Extract RGB - Blue Plane |

5‘1]1’]4 30 ﬂ1wwmmsLﬂauumwmaﬂmﬂmﬂu Grayscale liUU‘JﬂUtlﬁ’J U89 Red Plane Green Plane 11aigBlue

Plane

4 ' e H y
- Mimsiaeniiuil ROI (Region of Interest) [38ANUMMTIDUTINA Color Plane Tas1darsa,

Match Pattern ﬁdgﬂﬁ 431

«| Find Circular Edge: Locates a circular edge
| in a region of interest,

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

, =
‘5'1]“/!4 31 m3ideniiudi ROI (Reglon oflnterest) Tﬂa‘l‘nﬂan%u Match Pattern
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Af1  Intensity YOWHUY1INIATIIUTA0TFTIAFY Measure Intensity itazidon Match

‘-’e

P o !
ui rol 1uds Asgalii 4.32

=

Pattern 1 17 M UA

Inspection Steps: Measure features Measure Intensity Setup

IH] SR |

Measure Colors: Measures the color of a
region of interest in the RGB, HSL, CIE
L*a*b*, or XYZ Color space.

Count Pixels: Determines the percentage of e B
| pixels in a region of interest that have a [ Reposition Regicn of Interest
«w. given intensity range. Reference Cocrdinate System

Caliper: Measures the distance separating
M object edges. :

. Geometry: Computes geometrical features
=+ | based on points located in the image.

l( Cancel J
i e et = Nl W

51]714 32 ﬂ’li’Jﬂﬂ‘IIntensny ‘umuwwnmmismTﬂal‘nﬂqnw Measure Inten51ty

o

' v ' i v '
- duiinmiiinmsdaldvianue Taeleandu Data Logging #3310 433 dadead i
Measurements Logged RIGEREE Average Intensity lifigLog All Measurement ﬁ'ﬁﬂﬁ 4.34 ymsidenuily

llﬁ“’ﬁﬂ‘ﬁ‘i)ﬂﬂﬂﬁﬂﬁ ‘l.l'LlVlﬂFﬂAverage Intensxty uwummgmﬂmﬂu Destmatxon GNTIJ‘YI 4.35

Dtsplay Image: Dnsp!ays the current image.

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

Data Logging: Log inspection results to a

=
‘E}H file on the local hard drive o to & remote
=
e
o

FTP server.

Image Logging: Log inspection images to
file on the local hard drive.

User Input: Allows users to input strings,
numbers, and trueffalse responses from a

custom dialog.

Select Inspection: Changes the inspection
based on previous results.,

' v 3
31914.33 mstuiinam naudly Tae1¥Wan 1 Data logging
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" [ Match [1].X Position (Pixel)
I~ Match [1].Y Position (Pixel)
I Match [1].Angle (degrees)
I~ Match[1].Score

o o
)

8§ o

19

L Ve T G ARSI UES R
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’ Y
31U4.35 madenudlunazAsyendesmsiiuiinniw

U195 31U FV12 11 Destination

ee

- M35 Taen@nil Run State in Loop ﬁa;ﬂﬁmo 11agIm35uLooplnal Taon/auy Plane
1111 Green Plane 110Blue Plane AmaA1

@) iife 18 Intensity VOUHLYIIIATFINVBAAE Plane 117 Favz 1dA iy R, G uayB
udadenmimnniiga dvualdifiu M Whdniunms R, 6 uogs sz 18 MR, M/G 11azM/B Faiifie
Scaling Factor #1151 Red Plan , Green Plane 11a¥Blue Plane 7118101

(3) o4 R, G uazB vouwdndn thanfunguiy Scaling Factor 02180 R, G 1asB
93900011

4.5.2 msiama 1aol51Usunsy Vision Builder

v
(1) MM R, G uazB vouuanta Tao14 115105 Vision Builder S350 111
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- 111150pen Image Taolandau Inspection Steps: Simulate Acquisitionlﬂ?ﬂﬂt?mﬂiﬂamﬂ;

{ o < i < [ 22
nhmstnugdnm13uaziiencycle Through Folder Imagetioriimsitlanmmaatiimanualu Inawmesiy

195100 4.10

V¥

° ” 1 3 ) § o
-msiamdveananiny  TaoldWansu Measure Colors 11AZIABA Constant OAIHUA

Aunusidesnsia donmsiamdium R, G uazB Avgilii 436

inspection Steps: Measure Features Measure Coloss Setup

::,! ocate Featu'es] Measures the intensity |-
‘est in the image.

Measure Colors: Measures the color of a
E region of interest in the RGB, HSL, CIE
L*a*b*, or XYZ Color space.

~E=| Count Pixels: Determines the percentage of
| pixels in a region of interest that have a
given intensity range.
Caliper: Measures the distance separating
"M' object edges. b

~ Geometry: Computes geometrical features
s+ | based on points located in the image.

BN o

e ¥ g u" o Md % : .;;, ; Bk
JUN 4.36 m3damadveuudats Taol9aA9u Measure Colors

@ VAo o 1 L) = 4
- tuiinaiviimsia lanaviva Taoldlandu Data Logging aa@oat 11N Measurements

A

¥ J 1 o g’ 4
Logged IWoIA0NA11A00A1 Red Average, Green Average 1A% Blue Average ymMitdenuiluiazaayen

v @ L2 @ ] o ~

A09N15UUNNA1 11 Destination ﬂ\ig‘ﬂ‘l’l 4.37
sepame .~ BN T o U3
Data Logging 1 i

i
b

s

Measurements Logged ' De;thabon 0

Measurements Selection %
[ Match [1].X Position (Pixel)
-7 Match [1].Y Position (Pixel)
[ Match [1].Angle (degrees)

I Match [1].Score
= Step #3: Measure Colors 1
I Step Status
.|V Red Avg
|V Green Avg
i [V Blue Avg
+ I~ Red Std Dev
+ |~ Green Std Dev
[ Blue Std Dev
{” Red Min
~{™ Green Min
F
I~ Red Max
I Green Max > Reset

(%) Log All Measurements E

) Log Measurements Only When Inspection Status Fails Carcel

al

3ﬂﬁ4.37 M3180nA1 Red Average, Green Average 10 Blue Average 11 Measurements Logged
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'fﬁafm‘sms ‘ ’ !

3 1114.37 M31donA1 Red Average, Green Average LI0Z Blue Average 11 Measurements Logged
- 1mM335uTAgnani Run State in Loop 1HAsUNNMN Aagilii 4.20
4 J . =3 ° @ = a3 a
(2) e 14M R, G uazB veawdnt111h gy Scaling Factor A9z 1815 R, G 1agB 134

wazih ldfama 1, S uasl

a é ' s vV
4.6 MINATTLHANUUANAIVRANAANI
‘a J 9 o ) '
19 T1sunsuUnscambler Tun1531A3121%92 191011004 Principal Component Analysis lumsusnnqu

) ' ]
WUTY TJ 4 Wu‘ﬁﬂﬂ”lﬂﬂ'lilﬂUiﬂBT 2 ﬂﬂll ﬂ'ﬂ namnmm g ﬂt]SJ‘lsl‘TJ‘IHN

1 mSvandunlsIWidluga Principal Component Fadouanazaanlsiiug o 1¥uosin Tudoya

Vv

@ a o 1 < o 1R A o Y . . o
nnaulsiauiumnzgamenen lidhuaausInidaeziisiuauiooas Principal Component Aa15n9
~ { o y . . o A g‘; [ & .
asounguaNuulTlsuldinnnganez i lé Principal  Component #271@0992AIRINAY  Principal
Component A1INIZATOUAGUANIMY T IUNMFoey

a ' ° [ ° o g
4.6.1 ﬂ'li!ﬂiUUﬂTﬂHﬂﬂﬂNﬂWﬂTiﬂ]’lﬂﬂ U'l“ﬁlf)llf’lwu‘E VIIMDUULATIUIY SOOmaﬂumsmmumam

V¥

q

] ao S A o ’ . s ° < @ . &
Tavmiadraveungasian 800 wamiu 2 3a Feya calibration set $112U 540 WAA U yA Validation set

o g 4 g v o A 3 L
T119u 260 e Tagaenninyadeyniios 40 waailuga calibration set AdUTUTAZ 20 WAAYA Validation

set 931/ 4.38

| s v e B B, VY 7 SR Pt IR PORSIRENETN b aana kil
Permeter Ma}orAstnor Axis Ebngauon RoundnessFeret Dlan'CompactmInt Dens
. 23.88. ,9.86i AX293 406, 043 498 0.51 2450805
23,93 10.32 2.48 4.16 043 502 0.49° 2490585
24.27. 10.06 2.53 3.98 0.43  5.09 0.51° 2557140

23341008 257 393 046 . 502 05 248755
2365 998 | 244 409 045 502 0.5 2480330
249 | 1027 . 266 387 045 . 532  0.52 2795565
25.03  10.47. 2.3 455 039 495 047 2417910
2333 9% 23 . 43 043 484 0.49 2318460
24.59 104 257 . 4.05 043 511 0.49 2583915
2326 991 248 4 D44 492 05 2392155

218 928 234 39 046 472 051 2198100
2393 1046 235 433 D42 495 049 2418930
2522 10.83 2.44 4.45 0.41 513 0.47 2597175
253 - 10.74 253 425 042 519 0.48 2662455

2375 1009 225 4,48 04 479 0.47 2268225
209 932 234 3.98 044 466 0.5 2146845
23.44 986 252 391 043 4.92 0.5 2389860
24.03 9.84 2.66 3.7 0.44 5.1 0.52 2565555
2542 10.38 2.39 4.34 0.39 5.05 0.49 2521440
237 10.09 2.57 3.93 0.45 5.05 0.5 2516850
2481 1036 2.57 4.04 0.42 5.14 0.5 2607120

23.04 9.93 2.57 3.86 0.47 5.05 0.51 2517360
24.22 10.23 2.39 4.28 0.42 4.98 0.49 2454120

25.38 10.72 2.61 4.1 0.43 5.27 0.49 2744820
24.1 10.12 2.35 4.31 0.41 4.91 0.49 2382210
25.83 11.05 2.44 4.54 0.4 5.2 0.47 2675460
23.86 10.11 2.4 4.21 0.42 4.94 0.49 2413830
22.97 QA4 A

A wnncalcsompuliamivale £9) 40 T

'i‘]_h’l 4.38 memwauamasﬂsmuamn

4.6.2 1197 calibration set lla$19uunsianslasld1y)sinsy Unscrambler

ad v °
4.7 I5MIAINUVUDIABY
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- H 1 i T H
swalasonis N ‘ L {

4.7.1 MYUAYIAYEIA131 18191 117 File>New>Initial Matrix Size 1ag Number of Sample 15

° I~ . <] o o [ -

11U9UaA tagNumber of Variable 1Wuiuandus Asgii 4.39
6 The U rambler - [DATA1] - e '
) i Edt View Flot Wodfy Task Resuks  Window Help

Dlslal 5 [%e] ala] g 2hel| @l xls] 6

*
‘1| 2|3 |a|5|6|7|8]9]|10
* 1 m m-m m m m m m m
* 2 m m m m m mmmm m Select Paste Method
* 3 m m m m m m m m m| .
= " Insert as 10 new
4 m m m m m m m m mf{
* 5
* 6 itial Matrix Size
* o
* 8
’ 3 Number of Samples: {560
*
10 Number of V ariables: |10
* 1 .
* 12
b B m m m m m m m m m m

7UN4.39 MnuavIAYDRIT 1

o J § - '
4.7.2 copy sﬁ'aymmwuﬁnmn Microsoft excel 1171 11/5un 334 Unscrambler Taana paste>Overwrite

existing data>OK ﬁ'ﬂg N 4.40

& The Unscrambler - [DATA1]
E File Edit View Plot‘;fy;ﬁsk’

Dc{&| | , uw |

Area |Perimeter| Major Axis | Minor Axis | Eiongation |Roundness Compactne—s? Compactness IntDens

188 28 el I8 T Is (LR ARG [§ T | Py Tl
» 1] 1.1000] 19.4800 23.8800 8.8600 2.4300 4.0600 0.4300 4.9800 05100  2.4508e+06
bl 2| 1.1000 19.8000 23.9300 10.3200 2.4800 4.1600 0.4300 5.0200 0.4900  2.4906e+06
= 3| 1.1000 20.3300 242700 10.0600 25300 3.9800 0.4300 5.0900 0.5100  25571e+06
* 4| 11000 19.7800 23.3400 10,0900 25700 3.9300 0.4600 5.0200 0.5000  2.4875e+06
* 5| 11000 198000 236500 9.9800 2.4400 4.0900 0.4500 5.0200 0.5000  2.4903e+06
i 6| 1.1000 222300 24.9000 10.2700 2.6600 3.8700 0.4500 5.3200 0.5200 2.7956e+06
* 7 | 1.1000 18.2300 25.0300 10.4700 2.3000 45500 0.3900 4.9500 0.4700  2.4179e+06
* 8| 1.1000 18.4300 23.3300 9.9200 2.3000 4.3100 0.4300 4.8400 0.4900  2.3185e+06
% 9| 1.1000 205500 24.5900 10.4000 2.5700 4.0500 0.4300 5.1100 0.4800 2583%e+06
* 10| 1.1000 19.0200 23.2600 9.9100 2.4800 4.0000 0.4400 4.8200 0.5000 2.3922e+06

The Unscrambler

The source data exceeds the Edtor bounds with 1 row.
The exceeding data will not be imported,

Do you still want to perform the import?

[ra] mw |

M L & ( "
3114.40 copy o1V IUFT1291A Microsoft excel 117111511051 Unscrambler

£l
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A 3 9 o P
4.7.3 M3 save Toya TavidoNFile>Save As>1honfiNazinutoya Aagali 4.41

I__l&}_l .!M ﬂ_jzﬂ@j’.@} 2] Al Bl el
Area IPerImeter Ma]orAxIs Minor Axis | Eiongation [Roundness
Sl ¥ 4 s [ e P T E
1.100 194900' 23.8800 9.8600 2.4300 4.0600 0.4300 4.9800 05100 2.4508e+06
11000 18.8000 23.9300 10.3200 2.4800 41600 0.4300 §.0200 0.4900  2.4306e+06
11000 20.3300 24.2700 10.0600 2.5300 3.9800 0.4300 5.0900 0.5100 255718*08
11000 19.7800 23.3400 o A0 :

11000 19.8000 23.6500
11000 222300 24.9000
11000 18.2300 25.0300
11000 18.4300 23.3300
11000 205500 24.5900 E File Folder 10/2/2551 16:38
11000 19.0200 23.2600 [

11000 17.4800 21.8000
19.2300 23.9300
11000 20.6500 25.2200
11000 21.1700 25.3000
1.1000 18.0400 23.7500
11000 17.0700 22.0900
11000 19.0000 23.4400
11000 20.4000 24.0300
11000 20.0500 25.4200
11000 200100 23.7000

Con'pactnessl IntDens

Bla|s|3]a|a|2(a8[R|2]|3|e|=|~]|a|alafu]n]<]
g
o

g1 4.41 M5 save Youa

4.7.4 MMUATINILLAR (Sample) N1 T3ATIZH 18 Task>PCA>Sample>Define >New >All >OK #

JUin 4.42

New Sample Set

{<New Set 1>

SetIntervat [Valid range 1- 560)
{1560

{ o
ﬂﬁ4 42 msmﬁuﬂmmumaﬂ (Sample) VIi]Zﬂ'lﬂ’]‘J’Jlﬂi'l”ﬂ
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| sualaseniy

4.7.5 Mmuadls (Variable) 11113313124 108 Variable > Define > New > Al > OK A331/ii 4.43

Pn ne x;‘ al um;-a mmi A mlﬁcs

s.,.,,:,, Vanauuj

Variable Set:
}A.s Variabes

Define.. )

O __j

KeépoudCaqu

Showsetsof e [VarableSets =l

Namz; Data type: Size:

New Variable Set

Name:

Data ty:a

[<New Set 1>

Se: Intervat. N;dlangﬂ -10)

J'Nun‘S Jectra

%N

™~

{210

&

=

o]

-

He_ 14 :

Intuaehm and square efects: ..

3N 4.43 mammuadnnls (Variable)

4.7.6 IWsunswzadrauuusiaealavdn Tusia iow’ vihmsna view dagili 4.44

PCA Progress

£ N Detatable DA
~ PC Wan_ XvVaﬁddianm W

0 1.97e+07 —

0 1.72e-02
0 6.92e-03
0

0

1.01e-03

BWND O

[9] V alidation Segmerlt 161 of 560 Iteration: 6

A o . o3 I~ a g U @
4.7.7 1WoMMIna view dzuaaoanuuilunimIavscores plontunmssziiundoyainznguiu

A 1A 5 q ' v JY a A 1 . ' W A ' °
130 11 i Outlier (1 19ug¥1917A0n123) 30l X-loading plot vonIdYs Tnuifinadeuuusiasa

1 @ a @ o 1 4 3 a3 5 9 1w JdY a
1NeoANAY Influence plot 1HudIvendsdredianiuua lifuivzdiu outier (Lildugsnvaenusd

105) 3317 4.45
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] < I T 1
| shalasenis | , |

08— Sp—— s BT

Mijor Aes
02—

vo—'_m": : — ;ct

02 04 06 08 - 10

PG 06 PC_ 08

T T T T T P — T T T
0 0005 0010 0015 0020 0025 0030 PC00 PC_02 PC_04
RESULT, PC. 1,1 |RESULTY, Vatiable: ¢ Totai vz 5%

For Help, press Fl

U 445 nsmsdsedimiugdnunenueaios

9

o o w = { : o o = { M
4.7.8 iIMsMarkaavveunaaniuud vz MnisadsuvusiasaianainiScore Iaoclick

H16>Edit>Mark>One by One A131/41 4.46

gud P20 L[, (o Scores <
] LT, N BN A : ;
2= » |
3 0 A\ 492 E
1_'3 394..3412..4,: ,,,,,,,,,,
E Y
— . 287
3 : 324 :
E Wes s 308 .
3 116 : Outliers Only
-4 3 .1.044. TesE SaffinieSadn
= . : .y it Evenly Dtstnbuted Samples Only...
g : . : i With Rectangle
dQ el s eeman s anlg s s e s s e s s s el e d
LI, S S i S i P —
-600000  -400000  -200000 0 Unmark Al

31U 4.46 M3MarkdrdvveaAanTuu Idunezsih lims adaunsiassianain

Y o w 3 { { o ° a
4.7.9 Buduadvveundaaniuul iy insadsuuusiassianain 1o Task>Recalculate

without Mark T51n3uazsiimssudaluia uazyhmssavedoyavosnsml dsgalii 4.47
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sualasonts

Principal Component Analysis

Nunbaulﬁmpdﬁompormx l 3
[V CenterData

I~ Add Start Noise

™ Issue Wamnings Warning Limits...

@ o o

4.47 Sudumduve undaaninua Iz ldmsadanuusiaesfianaia

=h.

31

4.7.10 msdszdniugnunaeniza1os Al 4.48

8§ The Unscrambler - [RISUL 12|
X Flo Edt Vew it Tesk Reaks Window m

%

g
DiLJLEL?J_L@]_J _j__ﬁ.j__lﬁ_l!r"'i G’N«f i
J— : Reeor 2 " 8§
Rergneter
2
05 —
=t
04—
03
02—
]
23 (}gp FeC1
T T T T % T T T T T Ny — -
-600000___-400000__ -200000 [ 200000 400000 600000 600000 [ 92 04 08 (1] 1.0
RESULT2, X-exak 1 00% 0% = 911  {RESULTZ %-expl 100%0%
20 PeeSrince o { e WY N ) ST Tod - PP L4 SSRiepd V gy
. ) //-
£ %
- uaf® 2
15— el . Ot  SA. Nl . [| % 2 /
Z:fssl : 3 2 yid
| /
10+ 50 + s
05— an 5,
/
- a0
0~ 87 L 0
Leverage FCs.
T v T T P T T T T ¥ -
0 0,005 0010 0015 0020 0025 0.030 PC_00 PC_0Y PC_02 PC_03
RESULTZ,PC 1,1 RESULT2, Variable, ¢ 70wl vTotal L

= a o o a @ @ %
31 4.48 nalsziiiuinginvInenuZA105Md19INAR outlier

4.8 Mg

4.8.111919919A0NUA1059A Validation set 260 3I1AUTIIUTFOUIN 800 1WAA gWITaIF 800
witn uazumil 800 wda nanuasanihy 2660 1o Taol#11sunsy Unserambler

4.8.2 amTuneuAIA 2.1-2.3

4.8.3 MUUATIUIUAIO (Sample) ‘fi%zﬁwmsﬁm1UTask>Classify> Sample> Define > New >All

>0K A331" 4.49
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% sualasonts l

Name: -

[NewSetny B
- Setinterval [Vaiid range 1-2799) i
12793 . Select..
A &l
Py
[~ Special intervals - -
| 'Use vectos selection in the cunently active Editor;

517 4.4

Y

4.8.4 MyuAA3 (X-variables) N9311M13911110 1Ay X-variables >Define >New >All >0K A131)

4.50

|<New Set 1>

Set Interval: [ledrange ¥ 10)

i |20

| Classification i

Variable Set:

Samples X—\rariable-!

{<New Set 1>

Add Model... | Fremave todel |

Number of PCs to Use E;E

37 4.50 N1simMuAAILS (X-variables)

48

I3 ° =3 i °
9 MIMUUATILINLAA (Sample) Nz yIMsiug




| o
f sualasenis [

4.8.5 1NUUVUT1009M9211¥ 11010 Add Model >1701 File > Select > OK > Classification Progress

< o @ wa o {
nagyiedn Iuiia udina View asgilii 4.51

- AR

Look in

| | Name | Type | Creator | Modified |
5 D hommali new cal (all... 11D File GU 9/2/255116:10
GU ~ 8/2/255121:21

File name: lhomma.ﬁhok_l‘ Egl [ﬂlﬁ_D
| Models of type: I,u " o

I™ Mine only |

Irionnatjgﬁéi T

-

P Xmahlu‘
Result |~ vmﬂs* Eand P w -~
Directc e b Ty S
Czeatu! i '<New$et1>' $1 (91__:1_ Defne.. ‘ L
Date: e Fhdf e

il

Cal:.bz. - = esatan e
Vandan P Corteed Mo 1o & d

. R A e T T e o

Data table DATAI hommai old 2799

The caiwlahon completed successfully

5 e 100°% Complete

T L T

I SR S T

ﬂ"?l 4.51 msmwummumamﬂq’ﬂumsmuw

4.8.6 hdoyavinmsvinne lsnmluExcel Tag adnyafiSample >Edit >Copy > (ilaT1sunsu

Excel >Paste 31/ 4.52 vziilumamsvinne
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| sialasonrs

c; TbP Uns cr’mbler - LREQULTH ; o
@fw Edit-« Vi le- w««nasWWm low

‘Sampl  ER S i -

- ! » Cut

. g ’ i o

= GoTo » Clear -
- * Options.. -1
= o Insert Draw Item ri
¥ Delete iem

¥ ¥ Item Properties...

* - ERTE ERERY

" " ! mﬂ[k e k.
- -

- -

- -

-

-

-

- -

-

‘v

“

UM 452 wamaviune
3 = A (] o ° & w ¥ o d’
4.8.7 msuldouinsesnio*lusample  dudaavitaziiinisSuday simiviimsnlasy
I ¥
in30ere*lu Joyatia (hommali old cal) Tngvhmsadanaguieyananuauding Replace >Find What

{@0n* > Replace With 1800 1> Replace All SOK 3171 4.53

B haimitoivis Sl B rok

1 1
b 1
3
4
E
] §
: 7
: E
_ 9
ETE T
21
B
FtE 13
48 i
B 1
7 1§
RN
TR
% 1 1
A 1
2 2 1

d’ ' b o
U 4.s3mdnavlums e
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| svalasans R i

4.8.8 M3y Microsoft Excel @30619m3muiaid17v1709nu2a 105 51194 260 wia
Lynmsiusmauduay mvinaaadn i Correct

241191191 260 — Correct ¥21TUF1UIY False

341191194 100*(280 — Correct ) /260 921V UTIUIUY% False

4111571494 100 - % False 921T1U5119U% Correct

s.afuiinaluaise dagia 4.54

~1 'FALSE __FALSE _correct

20 - [ aE mes

¥ owet 1 P L G

|15 O RV, naswsasusiny i S @ N | Vg
DY, DM g _wag” 4(CN E e
| ?,
1L RNANCE, (¢ { _
1 2 : v b N 4
> d AT
8 | N\ YSa_ R\ Vs
289 287 N uinan®t: A
290 | 288 1
291 289 1
292 | 290 1 ]
293 291 1 r
294 | 292 1

3UM 4.54 mamsmuand 111902105

@ ] ° o o <
4.8.9 Gl'JE)U'Nﬂ']iﬂ’lu'Jm‘l’l’TJl%l'l‘lfUu'Wll 1UIU 800 LA
o @ o @ =] v a
LM IUUNUIUAAY DV ILAAIN ulu Correct (HUH®)

o o v oa 33| ° @
24711194 800 — Correct (DHA) 21T UT 14U Correct (1HDYN)
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% sualasents [ ; [ : [ I

3.1115119U 100*(800 — Correct (UFA))/800 321V UTIUIUY% Correct (1091 L 1581991900002
105)

441879 100 - % Correct (11101 Lt v 100u2A105) vzidluinaus Faise (ihnneiuilu
117912002 A105)

Y o d = Y w Y - 3 A v 9 v Y w
5.111'qu1115'1qwssmusl uazmnwummﬂ‘v]umu1vzmmmmuaunu‘unwum%waum1

6.uufinHaluas1a Az 4.55

22 coreat - o630 2078 7S
1120

1121 ~

1IN\ ¥

1123:".

1124 \\ Vg N

135, NNJ%o_ |+

1126 NG 94

1127 i

1128

1129

P ° Y o
31U 4.55 wamsmuiuFeum
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UNN 5
Han15398

- A [y v JY y [ v Y Iy t 9/ a
A1 1N 5.1 ﬂ']iﬂﬂ!LﬂﬂwuE‘U'l'liﬂﬂl%wﬂ‘lm']a@\i morphology UDINWUTUIIVIIADNULD105 11 (V1IV1IUSH

3

105187 val, FoN1M, gWITaE LA, Unusina) .

%Classification
IMABNNLDL05 | Foumi qNITUIT1 Unusilil 59
gn | #Hn 2n WA 2n iA gn e gn | An
Parameter . (bilsdn | (Fmua (Bilddn | @Emun (hil#d1 | (wua
Ynen Whidnva | amnen ihidwnn | amaen Whudum
wyd105) appush uH105) Aonush uEA105) RLOHED)
105) 105) 105)
All . 78.85 [21.15 |[25.00 | 75.00 100.00 | 0.00 76.67 | 23.33 63.38 | 31.62
Area, 87.46 | 12.54 1-20.00 | 80.00 100.00 | 0.00 59.76 | 40.24 62.67 | 37.33
perimeter,
Int.dens

All gD Area, Perimeter, Roundness, Elongation, Ferret Diameter, Compactness, Integrated Density, Major Axis Length, Minor Axis

Length, Red, Green, Blue, Hue, Saturation, Intensity

{ [ o o ° v o a ] a
M3199 5.2 MmIfaueniuginaTaldunu$1aes morphology vasinid1avmnenuzaiosini (1iviiusd

1051w val, FornIna, gwssas g, Unusiilng)

%Classification
U1INBNULH105 Foum1 qWITUYT1 Unusiiil 33
gn A 20 AR gn HA gn He 90 | Hn
Parameter (Wlsdm | Gmuadu | (Wisdn | Gwuadu | Bilsdn | dwusiy
wmen $rwmaen | vaen d1vmen | veen $1rvaon
uy105) uga105) uz8105) ug105) nzi105) u8105)
All 72.40 27.60 16.07 83.93 100 0 78.28 | 21.72 65.53 | 3447

Area,perimeter | 87.46 | 12.54 |16.07 | 83.93 99.52 | 0.48 76.73 | 23.27 66.43 | 33.57

Int.dens

All Mgt 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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i swalavents ’ i i ’ i 1 [ ;

{ o w o o o a 1 ‘ a
m3199 5.3 msdaueniugialaeldunusines colorvasiuiivanenusdiosim (v aenuzdios

|
) o ’ s = | }
11 val, Foumin, gussaTm, Unusitiin) |

%Classification
UYIABNULA105 Foum qNIIUY3 Uil 59
9n He gn He 9n e gn Ha | gn | HA
Parameter ’ Childdn | dmumdiy | Qlsdn | Gouade | CBitsdn | et
. Y1INBN ‘if'l'lftl.'l'elﬂﬂﬂ UNAenN ‘1717%11ﬂﬂﬂ 1NN ﬂ]?ﬂ])ﬂﬁﬂ
u2A105) 1£8105) wed105) 2z3105) 1i£8105) uz8105)
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 81.64 51.55 48.45 27.74 7226 | 37711 62.29
Intensity

All H31899 Area, Perimeter, Roundness, Elongation, Ferret Diameter, Compactness, Integrated Density, Major Axis Length, Minor Axis

- Length, Red, Green, Blue, Hue, Saturation, Intensity

4 a w. o o o & a 1 a
3197 5.4 MaAaueniugi laalduuuiiastcolorvasriugiavnaenuzalos Tuid (fveenuzdios

Tnal val, FoumInd, gussaysIng, dyusiiiln)

%Classification
Y1IABNULD105 Foum qNITUI Uil 3
. Parameter 20 He n Hip n Hel an Hp gn | e

TR} o 9 o Qo o d
(Lilddn | @muadu | Wl | @muadly | ilsdn | @muathe
AN drvneen | vnnen $1unmen 417000 d1vneen

124105) 1E5105) 228105) n28105) Ve 105) 223105)

All 83.87 | 16.13 | 51.61 48.39 39.17 60.83 40.00 60.00 | 47.61 | 52.39

Red, Green, Blue, | 88.17 | 11.83 | 46.84 53.16 35.12 64.88 35.24 64.76 | 43.96 | 56.04

Intensity

All 11899 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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ANTINNS.S ﬂ']iﬂﬂLLUﬂW‘Hﬁﬂl'l’liﬂﬂﬂhﬂl.ij‘l]"l]’lﬁﬂﬂ morphologyﬂDcc‘)lor‘llﬂx‘iwuig‘lﬂ?slﬂ?ﬂ?)ﬂNZﬁlOS!ﬂ’I (417

ADANLA 105401, FHUMLIAI, gHITAY3 1A, Ynusiiiun)

%Classification |
Y1INBANLA105 Foum 1 qNITNY3 1 Unusii 1 agl
gn | Aa 0 iin 9n e g0 i Qn | A
Pafame;[er ildvm | e | ilsvn | @wueem il | @Emuarmn
ABNNEE . ADnANSE ponued | aenuzd AonuEH fonuzd
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 | 15.38 | 100.00 0.00 - | 100.00 0.00 100.00 0.00 98.50 | 1.50

Blue,Intensity

Int.dens,Red,Green
Blue,Intensity 85.38 14.62 | 100.00 0.00 100.00 0.00 100.00 0.00 98.57 | 1.43

Int.dens,Red,Green | 88.08 | 11.92 | 100.00 0.00 100.00 | 0.00 100.00 0.00 98.83 | 1.17

Int.dens, Red 90.00 | 10.00 | 100.00 0.00 100.00 0.00 100.00 0.00 99.02 | 0.98

All e 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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apnuza 105, Fowmilny, gnussayStlng, ﬂnumﬁl“lmj)'l

%Classification
UIABNNEA105 Foumi QYRR IER Unus1ii agl
gn” | Aa | gn Ha gn Ha gn. Ain gn | An
Parameter (itdwra | T (g | ST g, | G
- AvANE] - APNUSA . LRI D)
ADPUST ADNUSY aADNULQA
105) 105) 105) -
105) 105) : A 105)
11 73.85 26.15 | 100.00 0.00 100.00 0.00 100.00 0.00 97.44 | 2.56
rea,Perimeter

t.dens,Red,Green | 77.69 22.31 | 100.00 0.00 100.00 0.00 100.00 0.00 97.82 | 2.18

ue,Intensity

t.dens,Red,Green

ue,Intensity 78.85 21.15 | 100.00 0.00 100.00 0.00 100.00 0.00 97.93 | 2.07
t.dens,Green

-ensity 81.54 18.46 | 100.00 0.00 100.00 0.00 100.00 0.00 98.20 | 1.80
t.dens, Green 83.46 16.54 | 100.00 0.00 100.00 0.00 100.00 0.00 98.38 | 1.62

All 1aneda 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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HANUIN N.2

. . Y . . [
Specifications U9INA0Y Hitachi (1R W1231 KP-FD32F)
Specifications of KP-FD140F/F140F /FD32F/F32F/F83F are showing

KP-FD140F/F140F l KP-FD32F/F32F KP-F83F
1) Imaging device 1/2~inch interline CCD 1/3-inch interline CCD
Totaf pixels . 1434 (H) x 1050 (V) 892(H) x 504{\) 1079(H) x 78%(V)
Effective pixels 1382 {H) x 1024 (V) 656{H) x 492(V) 1034{H) x 779(V)
Pixel size 4.65 st m (H) x 4.65 1t m (V) 99 um{H) x 9.9 4 m (V) 4.65 tm (H) x 4.65 4 m {V)
Color filter RGB primary color mosaic filters (FD'140/FD32F)
2) __ Sganning system Progressive scan
3)  Synchronization Internal / external {auto selection)
d)  Video sigral output
Interface IEEE1394.b (FireWire800)
Protocol IEEE1394-based Digital Camera Specification Version 1.31 compliant
Transfer rate 800 7 400 / 200Mbps
Image format RGB24 / RGB48 / YUV4:2:2 / RAWS / RAW16 for FD140F /FD32F
KMONOB / MONO186 for all model
Image size 1360(H} x 1024(V} 656(H) x 492(V) 1024(H) x 768(V)
1280(H} x 950(\V) 840(H) x 430{V) 800(H) x 600(V)
1024{H) x 768(\V) 640(H) x 480(V}
BOOLH) x 600(V)
§40{H) x 430(\)
Frame rate 15fps {1360 x 1024) 60fps {656 x 492) 30fps (1024 x 768)
5)  Standard sepsitivity 2000ix F5.6 ;: KP-FD32F/F32F, 2000lx F8 ; KP-FD140F /F140F /F83F
6)  Minimum illumination 10Ix {F1.4 Gain Max) : KP-FD32F/F32F, 5ix (F1.4 Gain Max} : KP-FD140F /F 140F /F83F
7)) Gain Auto / Manual (0dB to 18dB)
8)  Electric shutter Auto {AES} / Manua! (VARIABLE) 1/100,000 second to 10 second
9)  External trigaer shutter
Mode Fixed shutter (Mode(). One trigger (ModsT)
Reset control {Moda14), VD Sync {Mode15)
Input Via IEEE1394 cable (Software trigger ) Our company original method {Hardware trigger)
10) Power supply Approx. 4.1W (DC+12V) I Approx. 3.5W {(DC+12V) Approx. 3.2/ (DC+12V)
11) White balance ATW / MANUAL / One-Push (FD140F/FD32F) )
12} Gamma OFFLUT
13} Masking OFF / ON (6 color independent masking)
14)  Saturation Adjustable (FD140F/FD32F)
15} Sharpness Adiustable
16} Brightness Adiustable
17} Time stamp OFF/ON
18) Cycle imer sync OFF/ON
18) Daisy chain Possible. Even if there is no repeater. If two are connected, the frame rate become half.
20) Lens mount C mount (Flange—back adiustment)
21} Power supply DCHEY to +30V (Via IEEE1394 cable)
22)  Ambient temperature
Operating -10°C to +50°C, 30 to 80%RH
Note: If opcrated continuously, be sure to use at 0°C to +40°C (104F}
for long term stable performance.
Storage -20°C to +60°C / 20 to B0%RH
23) Vibration endurance 68.56m/s” (10 to 200Hz 30 minutes cach on XYZ axes)
- *Please do not add the strong vibration over long time.
24) Shock endurance 480.3m/s® (vertical, horizontal, once each faze)
255 Dinensions 44003 x 447H) x 54{D¥nm {not including lens}
26) Mass Approx, 130g (not including lens)
27) Standard compesition Camera, CO-RCM {Operation manual, Driver, SDK),Composition
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DCV

7073

2115 23/7X

Maximum Voltage: 1000V

Basic Accuracy: 0.3%

ACV

DC & AC

Resistance

Capacitance

Maximum Resolution: 0.1 mV
Maximum Voltage: 1000V

Basic Accuracy: 1.5%

Maximum Resolution: 0.1mV
currentMaximum Amps: 10A continuous
Maximum Resolution: 0.001 mA

Max Resistance: 40 MQ

Basic Accuracy: 0.4%

Maximum Resolution: 0.0IQ

0.01 nF -9,999 n
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