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KEY WORD : VISION SYSTEM , IMAGE PROCESSING , OPTICAL CHARACTER
RECOGNITION (OCR)
APICHAT KOOTBUNMEE : A STUDY OF PROCESSING EFFICIENCY OF VISION
SYSTEM UNDER CONTROLLED ENVIRONMENT THESIS ADVISOR : SUJIN
WOOTTICHAIWAT , Ph.D.. 122 pp.

The research aims to search for the appropriate surrounding in visual inspection system
operation by specifying influencing factors in order to study the effectiveness of visual inspection
system under the external light control surrounding. The researcher studies related factors in order
to specify variables under the certain surrounding and implements the outcome data to create a
camera mount, which is able to adjust 3 distance-axis, and studies on installment location, visual
angle, brightness, zoom lens for 3 types of materials; metal, plastic and paper.

The results show that, 1) the inspection system. on metal material with 1.5 to 3
millimeters fonts size, the appropriate installment is upper location with-at least 200 brightness, at
45 angle, not over 105-322 millimeters height and the distance from camera to object is 182-1,222
millimeters with the limitation of least.than 200 brightness and at lower than-30 angle resulting in
adequate brightness inspection for small fonts..2) The inspection system on plastic material, the
appropriate installment lower-location with at least 200 brightness, at 45 angle, not over 105-322
millimeters height and the distance from camera-to.object is 182-1,222 millimeters with the
limitation of least than-200.or 800 brightness-and at lower than 30 angle resulting in adequate
brightness inspection for small fonts and light reflection ‘causing in ineffective inspection system
operation. 3) The inspection system on paper material with 1.5 to 3 millimeters fonts size, the
appropriate installment are both upper and lower location with at least 200 brightness, at 30 angle,
not over 105-322 millimeters height and the distance from camera to object is 182-1,222. Paper is

easily inspected materiel and least affects to the brightness.
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Color format Y800, RGB32
Dynamic range 8 bit
INTERFACE (OPTICAL)

IR cut filter yes

Sensor specification Micron MT9P031
Shutter Rolling

Format 125"
Resolution H: 2592, V:1944
Pixel size H:2.2 pm, V2.2 pm
Lens mount C/CS
INTERFACE (ELECTRICAL)

Interface USB

Supply voltage 4.51t05.5VDC

Current consumption

approx 250 mA at5 VDC

INTERFACE (MECHANICAL)

Dimensions H:36 mm, W:.36 mm, L: 25 mm
Mass 70.g
ADJUSTMENTS (MAN)

Shutter 1710000 to 30 s
Gain 0to18.dB
White balance -6 dB to-+6 dB
ADJUSTMENTS (AUTO)

Shutter 1/10000-t0-30 s
Gain 0to 18 dB
White balance -6 dB to +6 dB
ENVIRONMENTAL

Max. temperature (operation) -5°C to 45 °C

Max. temperature (storage)

-20 °Cto 60 °C

Max. humidity (operation)

20 % to 80 % non-condensing

Max. humidity (storage)

20 % to 95 % non-condensing
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Model Focal Length Camera Mount MOD without FNO Max. Sensor
f(mm) (mm) extension ring Size
SV-0814H 8 C-Mount 100 1.4-16 2/3"
SV-1214H 12 C-Mount 100 1.4-16 2/3"
SV-1614H 16 C-Mount 150 1.4-16 2/3"
SV-3514H 35 C-Mount 300 1.4-16 2/3"
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A15190 3.6 Logistic Regression
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Notes
Output Created 09-APR-2016 16:32:48
Comments
Data C:\Data.sav
Active Dataset DataSet1
Filter <none>
Input Weight <none>
Split File <none>
N-of Rows in.Working Data
648
File
User-defined missing values
Missing Value Handling Definition/of Missing
are treated as missing
LOGISTIC REGRESSION
VARIABLES Dummy
/METHOD=BSTEP(WALD)
Position Angle Lux Material
Syntax Size Lens X Y1 Y2

/PRINT=GOODFIT
/CRITERIA=PIN(0.05)
POUT(0.10) ITERATE(20)

CUT(0.5).
Processor Time 00:00:00.06
Resources
Elapsed Time 00:00:00.06
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may)amwmclummmiwwwa Iﬂﬂi]”lu')u‘ﬂﬂﬁllﬂﬁﬂ 648 %ﬂy)ﬁllﬁgﬁﬂﬁllﬂiﬂ”ILL“H“LNﬂ”I'i
9

AAAN (Position) 31 (Angle) ANNEIN (Lux) iﬁﬂﬁﬂBW ( Material) mummmmuéf'mma (Size

Y 9
Lens) izﬂ%ﬂ?ﬁﬁﬁd’ﬂﬂﬂéj’f}ﬂﬁﬂ%u\ﬂu X 33ElgﬂUTMQQm@QﬂéJ@Q%TﬂﬁTu@ﬂ@Q (Y1) ssee

Y 9
ANVUIIVDIFTUNIUIINFIUAAN (Y2)




A151973.7 Case Processing Summary

54

Unweighted Cases’ N Percent
Selected Cases Included in Analysis 648 100.0
Missing Cases 0 .0
Total 648 100.0
Unselected Cases 0 .0
Total 648 100.0

A @ 1 & QY o A 9 a <
N3N 3.7 Llﬁﬂ\?ﬁ')'é]ﬁl'l\?ﬂ\?ﬁuﬂﬂi%cluﬂ'liﬂ'lu’)m D 648 UYBYA ﬂﬂlﬂu 100

wefidud uag linudoyaiidiawaia vSeidly gudluTysunsy

A15197 3.8 Dependent Variable Encoding

Original Value Internal Value
o'l 0
1 1

e~ A o o ] Ay v
AT NN 3.8 LAAANNUNVIIUBDINAANTD L‘]Juﬂﬁi%‘].!ﬂWl’JLLﬂi Tﬂﬂﬂﬂ’iuﬂclﬁ Nﬂ‘V]llﬂJ
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?HiJ1’§ﬂ’JLﬂ51$Wﬂﬂ"ll’lﬂllﬁﬂﬁﬂ’wﬁﬂlmﬂﬂl 0 uazwa‘nmmsmmﬂwmw"lmmmmﬂ 1




A15197 3.9 Variables not in the Equation

Score df Sig.

Step0  Variables  guriualumsfne | 232.714 1 .000
FLAVYUND 226.714 1 .000
AMVEAIN 215.894 1 .000
TAafAnNH 230.012 1 000
GUHMGT;}HQTH 315.005 1 .000
auFvee 119.474 1 000

X 116.135 1 .000

Y1 246914 1 .000

Y2 107.957 1 .000

Overall Statistics 394.461 9 .000

~ o @ < a 1A o A o ] = o
A1TNN 3.9 L!ﬁﬂ\?ﬂ13ﬂ1l!uﬂﬂ3llﬂilﬂu&°}5\1ﬂ’qu 4.9 AN Gl']LLﬁlJ\ﬂUﬂ?iﬁﬂB? oAU
" @ < 4 ' v o2
HUUDI AU 'Jﬁﬂﬁﬂ'HW YHIATUNIU AUFAVIY-TLYLTEHINDNADINUBUINU (X) T8

E4 Y E4
mmqwmnﬁ'mmﬂgmmm (YDLae JTYTANNIVNFUIIUIINGIUAAA (Y2)




Block 1: Method = Backward Stepwise (Wald)

$1135199 3.10 Omnibus Tests of Model Coefficients

56

Chi-square df Sig.

Step 1 Step 586.732 9 .000
Block 586.732 9 .000

Model 586.732 9 .000

Step 2° Step -.055 1 814
Block 586.677 8 .000

Model 586.677 8 .000

Step 3" Step -.498 1 481
Block 586.179 7 .000

Model 586.179 7 .000

Step 4 Step -1.346 1 246
Block 584.833 6 .000

Model 584.833 6 .000

Step 5° Step -1.591 1 207
Block 583.242 5 .000

Model 583.242 5 .000

A negative Chi-squares value indicates that the Chi-squares value has decreased from the

previous step.

A13197 3.9 LAAI51882108A 1N Block 1 1130 Method = Backward Stepwise (Wald) @4
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Y
1J50a52N9 9 A1

{ a o 2 v W a 1 (J
H; : Temannmazannsadnsed ldvunudmilsdaszediarios 1 42

adANoael Model Chi-Square = 586.732 1azf Sig = 0.000 Hudo Ufias Hy uaasd

d‘ a 9!49! v @ a ] Y v
Ii’)ﬂ"lf’f‘l/]ﬂ"l’l/\li]gﬁ"liJ"liﬂ’JLﬂi"lgﬁﬂlﬂ"Uuﬂﬂﬁﬂllﬂiﬂﬂigi’)m\‘lu@ﬁl 191

A1519% 3.11 Model Summary

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square
1 311.587" 596 794
2 311.642° 596 794
3 312.140° 595 794
4 313.486" 594 793
5 315.077" 593 791

Estimation terminated at iteration number-7 because parameter estimates changed by less than

.001.

{ a Jd o 1 o w 1 1 o
A1519% 3.11 ﬁﬁNﬁ'g’ﬂNﬁﬂﬁ’JLﬂﬁWﬁﬂ’J!m‘Uﬂ1 RAIONTADN ﬁ’f) manuuua luns

' ] ¢ 9 . <
Wﬂ']ﬂﬁﬂl/ﬁ%@ﬂ']ﬂj'lyl%auu Tﬂﬂﬁﬂj'lilﬁ'lﬂ -2 Loglikelihood UJUﬂ'ﬁVlﬂﬁ’fJUﬂj']iJlﬂjJ']gﬁiJ

V94 Model (Goodnessof fit) HUAB 315.077 A1 Cox & Snell R-Square BN 0.593 auMsh

9 1 1 1 W 1 =4 a o %
ﬁ'ﬁ%‘i%uﬁﬂW R Square (N111-0.791 HU1YAITNIN ﬁﬂJﬂﬁﬁﬁ'ﬁJﬁi‘lﬂ‘ﬁﬂﬁJﬂ’NﬂquL!f]Jﬁ"llfN@’J

uilsauldnedosas 79.1%

#15199 3.12 Hosmer and Lemeshow Test

Step Chi-square df Sig.
1 8.468 8 .389
2 9.754 8 283
3 14.477 8 .070
4 22.635 8 .004
5 13.505 8 .096
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- < a ¢ & g g A A
AT NN 3.12 Lﬂumi’;mawwwa Hosmer and Lemeshow Test GIN!JJL!ﬂN‘V] 2 1HBN91N

Y v
AT99 1 WUIA1 Constant HA1 sig WINNT1 0.05 LRI 1iAI50A1 Constantog IUaUMTALIL

= 1Y) 1Y) a L4 ~ g’/ A 1A 1 = Y I ~
i]\iﬂaﬂhlﬂﬂﬁﬂﬂ”liﬂlﬂi”lgﬁﬁuﬂ"lii’)ﬂﬂi\‘liﬂﬁlmi’)ﬂ]luw“’l]"litll"lﬂ"l Constant i]\illﬂlﬂuﬂﬁﬁ‘ﬂ 3.12

#1319 3.13 Classification Table’

Predicted
Observed
Percentage Correct
0.00 1.00

) 0.00 75 49 60.5

4
Step 1 1.00 27 497 94.8
Overall Percentage 88.3
) 0.00 75 49 60.5

14
Step 2 1.00 28 496 94.7
Overall Percentage 88.1
) 0.00 73 51 58.9

14
Step 3 1.00 26 498 95.0
Overall Percentage 88.1
) 0.00 78 46 62.9

4
Step 4 1.00 24 500 95.4
Overall Percentage 89.2
) 0.00 78 46 62.9

4
Step 5 1.00 27 497 94.8
Overall Percentage 88.7

a. The cut value is

.500
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A15197 3.14 Variables in the Equation

J 3 14 o Y A
UUAD 94.8% L‘ﬂi’)il"]fuﬁﬁll"ll@\iﬂ”linJ”IﬂiiugﬂG]’f]\iﬂﬂ 88.7%

B S.E. Wald df Sig. Exp(B)

gwryalumsanu| 581 292 3.963 1 047 1.787
FLAVYNUDY 506 350 2.089 1 148 1.658

ANUAIN 125 177 497 1 481 1.133

Yeradny 528 181 8.491 1 004 1.696
Step 1° VR 3.084 415 55.332 1 .000 21.837

audveny -1.339 363 13.582 1 .000 262

X -.003 .003 1.422 1 233 997

Y1 -011 .009 1.715 1 190 989

Y2 .000 001 055 1 814 1.000
gumdslunsane| 581 292 3.962 1 047 1.787
FLAUYNUDY 435 180 5.865 1 015 1.545

ANWAIN 125 177 496 1 481 1.133

) TeraAny 528 181 8.490 1 004 1.696

Step 2 v

VUIATUIY 3.089 415 55.504 1 .000 21.956

udveny -1.334 362 13.551 1 .000 263

X -.004 002 2.813 1 094 996

Y1 -010 .008 1.782 1 182 990
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A15197 3.14 Variables in the Equation (719)

B S.E. Wald df Sig. Exp(B)
awrialumsanu| 580 291 3.956 1 047 1.785
FLAVYNUDY 435 180 5.856 1 016 1.544
TagAn 527 181 8.477 1 004 1.694
Step 3" VAU 3.084 414 55.457 1 .000 21.853
audveny -1.331 362 13.524 1 .000 264
X -.004 002 2.810 1 094 996
Y1 -.009 007 1.371 1 242 991
gwrvalumsnu | 442 266 2.768 1 096 1.556
TZAUYUNDY 366 169 4.681 1 031 1.441
a Yeradny 458 170 7.229 1 007 1.581
Step 4 2
VUIAFUIU 2.804 316 78.692 1 .000 16.506
audveny -1.607 284 31.990 1 .000 201
X -.002 002 1.571 1 210 998
auvuelumsdnm| 559 250 4.998 1 025 1.748
TTAUYUNO 424 163 6.752 1 .009 1.527
Step 5° JaqAnun 516 165 9.820 1 002 1.675
VAU 2.605 259 | 101.327 1 .000 13.527
audveny -1.883 188 | 100.185 1 .000 152

a. Variable(s) entered on step 1: ﬁmmiﬂumsﬁﬂm, 339%1@31@@, mmmfn, ’S}ﬁ@ﬁﬂ‘m, YUIA

2 7
FUNUY, LUavey, X, Y1, Y2.
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