MIsINMNNszanygnynlaglimaiinnisaemn

A COMBINATION OF CORRUGATED CARDBOARD IMAGE

USING IMAGE STITCHING TECHNIQUE

UM FITIUND

3°na|1ﬁwu§§!ﬂuéauﬁﬁwmmiﬁwmmﬁﬁngm
Bayaimnssumansumiiuna a1vdviaanssalulih
AMZIAINTTUM AN
urIINeNaanalulad NrNINAT YL
Umsfnmn 2561

d
dvansveannInaanalulags1vunasyys

v



MIsINMNNszanygnynlaglimaiinnisaemn

A FITIUND

"311211ﬁwu§1§gﬂudmﬂﬁwmmiﬁnmmuﬁé’ngm
BaanImnssumansumitomia avidadsnssuliih
AMZIANINTTUM AN
unINeNdanal Wl NrNInas YL
UmsAnm 2561

o

dvansveanriIngnaanaluladvaenasyys



a a

% J a 1
e Ineniinus mssunmnszavgninlaelfmaiinnsaenn

A Combination of Corrugated Cardboard Image Using Image Stitching

Technique
¥o — Wana AU gITIUND
CALTREL | rnssy luldh
da o N
219138M15n1n 9191356005y AnWNNYaAna, Ph.D.
Umsanmn 2561

a a d
AUTNITINMITIVINYIUNUD

UsLHuUnITUMS

NITUNII

1 Ju a o L4
(Ni}‘b"lﬂf’nﬁﬂ'i'li]'liﬂ'JU’JﬁW ¥ INY, IF.9.)

MW NITUNIT

T d a 4
(AF0mMans19150g3un3 uvauaw, PhD.)

NITUNIT

v o aov o
(@1138RATTY fAANNNYana, Ph.D.)

[ Y

a 4 a @ = = vaa a o dy
AUSIAINTIUAANT Nﬁ??ﬂﬂ?ﬁﬂlﬂﬂiﬂiﬁﬂiﬁﬁﬂﬂﬂﬁ WUT BPNAINVIUNUTRUDU

I T £ = @ v a
Lﬂuﬁauﬁuwmmiﬁﬂymmwaﬂgmlﬁﬂmmwmmmm

a -4
_____________________________________________________________ ANVANULIAINIT SUAANS

1 da 1
(Fi‘ﬁ?ﬂﬁ’lﬁﬁiﬁl'ﬁﬂﬂ?ﬂi 91904, Ph.D.)

TUN 29 1ABY QAN WA, 2561



a J

U0 INNIUNUS mssaummnszasgnynlasldinatdansaenn

¥o - wnana NN FITTUND
A1 anssulaldh
a’d‘ v Y] Ao J
21158nf5nm P136RATTe ANNNNYANa, Ph.D.
Umsdnmn 2561
[+
UNANEID

= A

o @ va Yy 9 o Y Y o w
ﬂ’l§u°]_|ﬂ§'$ﬂ1y'€]ﬂﬂﬂﬂ@juﬂﬁiﬂﬂﬂl“ﬁﬂa@Qiﬂﬂ’]‘WLl‘U‘U!ﬁui]gﬂJ"U'E]ﬁ]'l ﬂGlULiENGUEN

¥ v
A A

Y A A Y =2 A a A o Y a o Y
NADINUIIAUNI INDAAAUNUVDITS VU mmmammm‘wmﬂaawumumwu‘uuwuwm%
o = ddy A @ Ao o o I v o A ~ I
Slum‘aaummmu “lNiJ‘W‘Ll‘V]ﬂ'lﬁﬁ‘]Jﬂ'l‘W'i/]Fl]']ﬂﬂ‘VnGl“YT]lﬂJﬁuJ'lﬁﬂﬁUﬂ']Wﬂﬁgﬁﬂ'lEQﬂ‘l/q\!ﬂﬂ')'l\uiﬂ\uﬂu
~ L Y] 9 A Y [ 1 =2 9 o A [
ﬂ@ﬁﬂlu’lﬂq@‘ﬂhlllwnﬂuvl@ L‘W@Ll,ﬂﬂiyﬂ'lﬂQﬂﬂ'l')ﬂ\?@]@\‘l‘l!'lﬂ'ﬁ/‘lﬂigﬂ'l}lgﬂﬂﬂ%ﬂ?ﬂiuu@ﬁgﬂ'l‘wu'l
Vo A Vv ¥ = g
aonu e 1d lAnmiaTeuAguNINEINTZAIHENIN
a a o’dy o [ A KR 1 A = 9
ﬁﬂﬂTHWHﬁuuﬁlﬁu@@ﬁﬂﬂﬁVINﬂTi@]@ﬂTWLWi’)i'JﬂJﬂ']Wﬂﬁ%ﬂ”lHQﬂi{\luﬂ “D'\T]Jﬁgﬂ'f)‘ﬂulﬂﬂﬁﬂ

'
1 @ A Y

NSATIIMIgUANBUZYUNINAITB WO NIUBS NsTugaudnuzilinnuasandosnuay

9 (%} 1

isadoyai ludeandosdieismsminnuaeandotoyadiograuuugu uaz ldmaiinns
o W ' g v o, ' v ¢ Y o w a A
YFuudunungulumssumuninuadiensUsuduniavesnimpaans udnhvanesnum
ponuuy llvhmsnaaeudieTisunsy HALCON 1aznadoun1ugnaoduoisanss iun1sae
9 ~ o v J @ o Y ad
Mwmuaounszmygninioenuu Tagmahnmeaans lipmsiunszasgnynaieds
24 a4,
AWMU UNEMTINIUNTEAIHGNYN
HANINAADUAUNITNIENINATEAEGNYAYIA BC, C uaz B WUMITNUNTUD
Yy 9 2 o 9 ' "y sl & A o
amnsnsawnszagnin lagndss Taelimsnudousznineninediaios 25 Wledidua et
2y 9 a 1 v o Y =t
amd lannmaiianmsaenmuminsiaunszaedreszuunuuula wag Isunsy nfseuiion
v o a ' o Y o Y = v J I3 J
AUSIUIUNTEAEITIND AT 1D Tds 1w iy nazlinnugndes 100 1esidud
N32021199INNADIDINBINTZATY 480 HaduATE 30 Uaawas

Y v
MEAgy: ndoITuMNUUUNUN mAllansaen W MsiuTIIuNsZAIEgNYN

3



Thesis Title A Combination of Corrugated Cardboard Image Using Image

Stitching Technique

Name - Surname Miss Wanida Suwannakit
Program Electrical Engineering
Thesis Advisor Mr. Chatchai Suppitaksakul, Ph.D.
Academic Year 2018

ABSTRACT

Automatic counting the number of corrugated cardboard using line scan camera has a
limitation on the cost of the camera which is very expensive. To reduce the cost of the system, an
area scan camera is considered to be used instead of the line scan camera to capture the corrugated
cardboard image. However, the capability of the area scan camera is limited because it cannot
capture the image of the whole pile of corrugated cardboards which do not have the same height. To
solve this problem, the cardboard images need to be combined to get the picture of the whole
cardboard pile.

The thesis proposed the algorithm of image stitching technique to combine the
corrugated cardboard images. The algorithm consists of the detection feature of corner using
Foerstner method, the matching feature to find harmonious characteristics and eliminate unmatched
information by using random sample consensus (RANSAC), and the bundle adjustment feature for
image composition by refining the output image position. After that, the designed algorithm was
tested by HALCON program. The algorithm of the combination of cardboard images on the cut-off
side was also tested. Result images were used to detect the flute area to determine the number of
corrugated cardboards.

The experimental result of the photos type BC, B and C was found that the proposed
method can combine the cardboard images correctly with an overlapping of at least 25% between
images. Then, the number of corrugated cardboard on the stitched image was counted manually by
hand and automatically by the program. When the results were compared with real number of
corrugated cardboard, it was found that the accuracy was 100%. The distance of the camera from

the pile of the cardboard was 480 mm + 30 mm.

Keywords: area scan camera, image stitching technique, counting corrugated cardboard
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interface USB 3.0 FireWire Gigabit Ethernet ~ Camera Link
Properties (IEEE1394b)

Bandwidth 400 MB/s 80 MB/s 125 MB/s 680 MB/s
Cable length 3m 4.5m 100 m 10 m

CPU usage Low Low Medium Medium
Difficulty of Low Medium Low High

System Integration

Multiple cameras Excellent Excellent Good Fair
System Cost Low Medium Medium High
(Single Camera)
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2.3 INAUAMSADMW (Image Stitching Technique) [8]
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2.4.3.3 7MWY1A (Binary Image)
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3.2.1 MIATIVMINUANHULAN (Feature Detection)
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HDevelop - C:/U Doc /MVTec/HALCON-13.0/ examples/} P /X test for 2 pic 1280 960 hdev - X
Fle Edt Exete Veusizaion Procedures Operafors Suggestions Assstants Window  Help
N AL D R EEH S EBEa PPlen W E O Rk @i

Graphics Window: 200000 = = Operator Window - Edit: ‘points_foerstner' in procedure 'main' at line 48 - 0 9

AP Enter Operator or Procedure | points_foerstner
al . 7\ A WAl AW 9 7 points_foerstner
" TAYAT \/
HALCON operator: Detect points of interest using the Férstner operator.
Parameter
2 Image | ImageF ~ | image
2 Simatirad | 1 ~ | number (real)
Sigmaint | 2 | number real)
- T ., et
] Advanced Paralidization Options
ok Apply Cancel e
nie om0 s wet - DI

— | @ E [ M= IR

0.613 ms /

| 5[ select_obj (Images, Image
N e the poim

wlunc | 212.649 ms
| 207.157 ms

0.833 ms
2.845 ms
0.842 ms
2.844 ms
9.842 ms
2.028 ms
- 1) * 500, Collunc 2.323 ms
- 1) * ses, Collunc 1.370 ms
irs as lines. We ci

Detect points of interest using the Férstner operator, [0] ImageT (#=1: 1280x960%1xbyte) - il s0 o0
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322 MITUPAMANHULNIN (Feature Matching)
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RANSAC (Random Sample Consensus) W1ldierdaguanyuzvoinini ligeandoeny
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pon 1 FuiuitmsdszuunilasrznianizeziigvesguanyuzNaoAAd 0N ULE)
=1 [ ) = 1 ~ [ A ) [ = 1 ~
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HDevelop - C:/UsersPubli Doc /M Tec/HALCON- 13 ples/t p /ZX test for 2 pic 1280 960.hdev - X
File Edt Execute Visualizaion Procedures Operators Suggestions Assistants Window Help

B S e D B %E%EE %W BE @ DIDIEIGD BB@ O Bkl B R

Graphics Window: 200000 Operator Window - Edit: ‘proj_match_points_ransac’ in procedure 'main' at line 50 - o “
B ANQE - Fre - Floow ~ o~ @ Enter Cperator or Procedure | proj_match_points_ransac

proj_match_points_ransac

HALCON operator: Compute a prajective fransformation matrix between twa images by finding correspondences between points,

Paramet ters
B Imaget. | ImageF | image
Image2 | mageT ~ | mage
b} Rows1. | RowlunctionsF ~ | point.x (real)
S e — - 1
| advanced paralelization Options
| T3 % Program Window - main () - Main Thread: 1164 - ohbx
| @ B RO
| elect_obj (Images, Imag eT, T) 8.801 ms
* Extract the points in both images
points_foerstner (Imager, 1, 2, 3, 200, 0.3, 'gauss’, ‘falss’, Rowdunc| 105.689 ms
', ‘false', Rowlunc:| 103.907 ms
2 ESHSEINTSMEToT (TnageF, InageT, RowlunctionsF, Collunctionsr INNSIERANEE
* Accumulate the transformation matrix.
52| Pr‘Dj tatrices = t 8.812 ms
53 Rowsl := [Rowsl,subset(RowJunc Po 0.814 ms
I~ [Colsl,! suhset((ul]un(tlunsF Pulntsl)] 8.810 ms
Rows2 := [Rows2,subset(RowJunctionsT,Points2)] ©.809 ms
Cols2 := [Cols2, 5uhsat([n1]un:t1m’\sT Points2)] 0.018 ms
5 NumMatches := [NumMatches, |Points1]] 9.807 ms
58 gen_cross_contour_xld (PointsF, RowlunctionsF + (F - 1) * 588, Collunc:  1.104 ms
59 gen_cross_contour_xld (PointsT, RowdunctionsT + (T - 1) = 509, Coldunc  1.370 ms
N coner i \Ehagagfpeafh ot e marched patnt patrs as Ines. e
&1 ® 310 contours from the 1ines <o that we ca inta the sranhirs wh N
< M
>
Compute a projective transformation matrix between two images by finding correspondences between points. [0] Tedimage (#=1: 640%2980 % 1xbyte) & - H s 4% 755, 401
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3.2.3 MITIUNN (Image Combination)
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gm)5urgaTnsaad1ams 5w wa1875 Bundle adjustment

() HDevelop - C:/Users/Public/De Tec/HALCON-13/ ol P test for 3 1280 960.hdev * - %
File Edit Execute Visuslization Procedures Operators Suggestions Assistants  Window Help

Neglfda @ &k B0 SCEBE @ bhielen BB B & Bk Bkif

[} Graphics Window: 200000 =] ~

B ANQR - B - e - &+ Y

~
Images Image TiedImage | ImageF ImageT PointsF PointsT Matches v
Control Variabl
Rows2 [737.07, 738.358, 737.967, 738.951, 739.497, 740.26, 739.699, 739.594, . *
Cols2 [156.031, 70.2526, 267.871, 262.169, 368.269, 215.696, 314.679, 528.350..
NumMatches [227, 268]
F 2
T 3

v

Al /\_Auto /\ User [\ Giobal /

) Frogram Window ~man* () - Main Thread: 3320 = o
€0 E[Emnt) "
52[gen_empty_obj (ImagesBorder) P
95(for 3 := 1 to 3 by 1
96 concat_obj (Imag , Imag , Imag: D
97|endfor
93|gen_projective mosaic (Imag , Mosaic , 2, From, To, ProjMatrices, 'def

99|threshold (MosaicImageBorder, Seams, 128, 255)

10¢|dev_clear window ()

dev_display (MosaicImage)

stop()

disp_message (WindowHandle, 'Seams between the\nimages', 'window', 12, 12, '
dev_set_color ('blue')

dev_display (Seams)

5|disp message (WindowHandle, "Click \'Run\'\nto continue’, 'window’, 55@, 12, 'blue’, 't
Z/stop()

bundle_adjust_mosaic (3, 1, From, To, ProjMatrices, Rowsl, Colsl, Rows2, Cols2, NumMatc

9l* Now “we can senerate the mosaic imase from the risid transformations

‘v
< >
1integer value: 200000 semantics: window [0] Mosaicmage (#=1: 1285x2354x3xbyte) & - $t 1347, 1874
Al T
ﬂd Y o V\l = o 1w
3N 3.8 NNATUABUNTEATHANNNNYNUININDNY
'j HDevelop - C:/Users/Public/De /Tec/HALCON-13. pl Pl test for 3 1280 960.hdev ™ - X
File FEdit Execute Visusizaton Procedures Operators Suggestions Assistants Window Help
= |
NEOEE D & YRS BE @ P Pes PR E G B Bkhif \
= = N
~
TiledImage ImageF ImageT PointsT Matches ©
Control
Rows2 [737.87, 738.358, 737.967, 738.951, 739.497, 748.26, 739.699, 739.594, .. ™
Cols2. [196.831, 7@.2526, 207.871, 262.169, 368.269, 215.696, 314.879, 528.359..
NumMatches [227, 260]
A 2
T 3
v
AL\ Auto f\ User /\ Global /
[HA | Program Window - main™ {) - Main Thread: 3320 [}

ﬁ‘%ﬂwM £

* Now, we can generate the mosaic image from the rigid transformations.
gen_bundle_adjusted_mosaic (Images, MosaicImageRigid, MosaicMatrices2D, 'default’ 'fa]
get_image size (MosaicImageRigid, Width, Height

dev_set_window_extents (-1, -1, Width / 1.5, Height / 1.5)

dev_clear_window ()

ev_display (MosaicImageRigid)

disp message (WindowHandle, 'Rigid mosaic', "window', 12, 12, 'blue’, "true')
#6|stop()

117|write_image (MosaicImageRigid, 'pg’,@, cutoff.png')
115|read_iage(Inage, ' cutoff.png")

119|get_image_size(Image, Width, Height)

120|dev_close_window()

121|dev open_window(®, @, width, Height, 'black’, WindowID)
122|dev_set_color('red")

123|dev_set_draw ('margin’)

154l o

]

>
Auitomate nenaram ston: nress Run F5) ta cantinue 1l MesaicTmaneRinid (£=1: 1782 x7307x3xhvte) &) Wl s1m181 2 117e 77

‘ljﬁ 3.9 n1wwaawmwmumwmuaauaﬂwﬂwmmﬂh Bundle adjustment
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3.3.1 MIMHUANIVALUY (Threshold)
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3.3.2 MSAATIZHUADU (BLOB Analysis)
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Re Do
]

%

=).

—_

]

%

=).

o

U AunUandog

g

2
2%
=).
w

5% 13.395 cm. 40N
10 % 12.69 cm. 40N
15% 11.985 cm. 49N
20 % 11.28 cm. 4 NN
21 % 11.139 cm. 4 NN
22 % 10.998 cm. 4 NIN
23 % 10.857 cm. 5NN
24 % 10.716 cm. 5NN
25 % 10.575 cm. 50N
30 % 9.87 cm. 5NN

35 % 9.165 cm. 59N

S N N N N R I -
A N N N N T R I

40 % 8.46 cm. 59N

D N N N N T - T

) HDevelop - C:/Users/Public/Do /Tec/HALCON-13. pl P test for 2 pic 1280 960 new.hdev *
Fle Edit Execute Visualization Procedures Operators Suggestions Assistants  Window Help

NS D B UEM S BB @ PP e B @ O Bk Bk if
VAN Y TS T e

Operator Window -Edit: ‘read _image' in procedure ‘main’ at line

Rre - w0 - & - kg

Enter Operator or Procedure | read image

read_image———————————————
HALCON operator: Read an image with different fle formats.

-

Parameters — —
=
8 imege [ Inage
12}

) FieName | mosaic/B140030_' 41802

| 5/ fiename.rezd (string)

|| Advanced Paralilization Options ———————
) Program Window - main™ () - Main Thread: 2832

& % =8 man (:10)

Help

- O

=BT -

1%9/gen_bundle sted_mosaic (Images, MosaicImageRigid, MosaicMatric
169 ]gen_bundle_ ted_mosaic (Images, MosaicImageRigid, MosaicMatri
110|get_image_size {MosaicImageRigid, Width, Height)
1 _window_extents (-1, -1, Width / 1.5, Height / 1.5)

w ()

117|read_image(Image, 'cutoff.png')
11% get_image_size(Image, Width, Height)
115|dev_close_windon()

126|dev_open_window(@, @, Width, Height, 'black’, WindowID)

121|de
122|dev_set_draw ('margin’)

<
Automatic program stop; press Run (FS) to continue [0] MosaicimageRigid (#=1: 1285x1628x3xbyte) &) -

window’, 12, 12, 'blue

es2D, 'di l
| 338.174 ms
8.026 ms
56.218 ms
124.172 ms
Y, 'tru 64.126 ms
2.888 ms

\
v

>
B 1 ez, 75

v
9

a ! v A A& A o P,
ETJ‘VI 4.3 ﬂ'liﬂ’é)ﬂ'l‘l"lﬂﬂ‘la’t]uﬂigﬂ'l‘hlQﬂ‘l{‘\!ﬂﬂ)’uﬂ BC ANUNFoUN 25 11lo5iua
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9

Re Do
]
%
=).
—_
]
%
=).
o
2
2%
=).
w

U AunUandog

g

5% 13.395 cm. 30N
10 % 12.69 cm. 30N
15% 11.985 cm. 30N
20 % 11.28 cm. 30N
21 % 11.139 cm. 30N
22 % 10.998 cm. 30N
23 % 10.857 cm. 30N
24 % 10.716 cm. 30N
25 % 10.575 cm. 30N
30 % 9.87 cm. 30N

35 % 9.165 cm. 30N

S N N N N R I -
A N N N N T R I
D N N N N T - T

40 % 8.46 cm. 3NN

) HDevelop - C:/Users/Public/Do Tec/HALCON-13.0/exampl P test for 2 pic 1280 960 new.hdley - X
Fie Edt Exeate Viusizaon Procedures Operalors Suggestins Assstants Window Help

NP D& AEBMSeBE @ hken PB E O &R LBRS

(I Wndow: D000 Pl NI JIFL T wra Operator Window - Edit: ead_image' in procecure main at ne 9 - o "

e - 00% - - k. @ fenter Operator or Procedure | read_image

read image—————
HALCON operator: Read an image with different file formats.

| Parameters S - -
|

& mage | mage ~] image

B FieName [ mosaic/c1_+1802° | [EZ| flename.read (string)

|w| Advanced Paralielization Options ——

) Program Window - main* () - Main Thread: 2832 - 0
Ew e[ Emny B % -
1|dev_updat 13.422 ms »
2|dev_close_window() 3.200 ms
3|dev_open_window (, ®, 648, 438, 'white', WindowHandle) | 218.716 ms
2| de ('green’) 69.091 ms
5(se ont (WwindowHandle, 14, 'mone', "true', 'false') 49.356 ms
6|gen_empty_cbj (Images) 9.033 ms
7 r 3 :=1to2by1 9.227 ms
read_image (Image, 'mosaic/B148@3@_'+1%'82') | 361.082 ms
:®  concat_obj (Images, Image, Images)
dev_display (Image) ©.048 ms
disp_message (WindowHandle, 'Image’+J$'d", ‘window’, 12, 12, 'blue’, '~ 13.671 ms
13 wait_seconds (1) 9.3085 ms
14|endfor s

disp_continue message (WindowHandle, 'blue’, 'true')

1.887 ms "y,

i Automatic program stop; press Run (F5) to continue [0] MosaicimageRigid (#=1: 1284x1638x3xbyte) &) - N 34343 t:saw,s;
d' [ 9 a ~ ,3 Ay o I 14
ETJ‘VI 4.4 ﬂﬁﬂ’é)ﬂ'l‘l"lﬂWua’E]uﬂigﬂTHQﬂ‘l{‘\!ﬂ%uﬂ C NMWUNTOUNY 25 1o 1Fud
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Re Do

U AunUandog

g

IUIUNN

NAFDUNTADNIN

a
o
=)
—_
a
o
=).
[\S)
a
2%
=).
w

5% 13.395 cm.

10 % 12.69 cm.
15% 11.985 cm.
20 % 11.28 cm.
21 % 11.139 cm.
22 % 10.998 cm.
23 % 10.857 cm.
24 % 10.716 cm.
25 % 10.575 cm.
30 % 9.87 cm.
35% 9.165 cm.

40 % 8.46 cm.

20 M
20N
20 M
29N
29N
29N
29N
29N
29N
2 9N
29N

2 9N

S N N N N R I -
A N N N N T R I
D N N N N T - T

HDevelop - C:/Users/Public/Docy /MVTec/HALCON-13.

P/
Fie Edit Execute Visuslization Procedures Operators Suggestions Assistants Window Help

Nl DG UEDH S BE @ PPen PR E © Bk Bkif
o )

Graphics Window: 200000

@ AGAX- Bin - B - &-

<

Automatic program stop; press Run (F5) to continue

kg

/ZX test for 2 pic 1280 960 new.hdev * - X

Operator Window - Edit: ‘read_image'in procedure 'main' at line 9 - O

Enter Operator or Frocedure | read_image

read image—
HALCON operator: Read an image with different file formats.

Parameters —
12
& mage | mage ~] image
B

B FieName [ mosaic/c1_+1802° | [EZ| flename.read (string)

|w| Advanced Paralielization Options ——

S | = [
L rmewecmetwemesan - DB
lews[@mca B % 8-

Cancel Help

1]dev_updat 6.275 ms ¢
2|dev_close, dow() 1.186 ms
| 3|dev_open_window (8, 8, 648, 488, 'white', WindowHandle) | 72.202 ms
2| de ('green’) 22.913 ms
5(se ont (WwindowHandle, 14, 'mone', "true', 'false') 18.592 ms
i 6|gen_empty_cbj (Images) 9.025 ms
7 r 3 :=1to2by1 9.871 ms

| 116.601 ms
2.821 ms

read_image (Image, 'mosaic/C138@38_'+35'02')
concat_obj (Images, Image, Images)

dev_display (Image) 4.841 ms
disp_message (WindowHandle, 'Image'+J3'd’, 'window', 12, 12, 'blue’, '~ __4.396 ms
wait_secon ds (1) s
endfor -

isp_continue message (WindowHandle, ‘blue’, 'true') 8.821 ms

\

>

[0] MosaicimageRigid (#=1: 1288x1643x3xbyte) &) - W s24242  $3s0,0m

v

¥

d' 1 9 a AR Ay o I 14
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HDevelop - C:/U Doc /MVTec/HALCON-13.0/exemp P /ZX test for 31280 960.hdey * - X
Fle Edt Execute Visuslization Procedues Operalors Suggestions Assistants Window Help
Nl EEE B B %E%ﬂa%@@lﬂ(a P[Plﬁlﬁﬂ PP E e ﬁilﬂ.[lh.hi:l‘

Graphics Window: 200000 = Operator Window - Ecit: 'get_image_size' in procedure 'main atine 90 = B8

B AGQAR - B - Fo - &+ 2 B == o e [

<] moge

y B width | widtn | extent.x (nteger)

Height | Height | extent.y (nteger)

N ¥ Advanced Paralieization Options

o o — o bl

N7 erogramwindon - man® 0 -Man Thread: 6384 _ omm

E{@¢@ﬂm(; B %

cImage, 2, From, To, ProjMatrices, 'default’, 'fals,

(Images, Mos.
mage, Wi dth e ight)
s (-1, -1, width / 1.5, Height / 1.5)

ra 8
@

, 12, 12, "blu

ojective mosaic “true')
Click \"Run\"\nto con ‘window', He ght /1.5 - s@,

(Image, Width, Height)

st (ImageBlank, 'byte', width, Height)

1 (Rectangle, @, @, Height - 1, Width - 1)
Rectangle, ImageBlank, ImageBorder, 255, 'margin’)

=1

::::: t_obj (ImagesBorder, ImageBorder, ImagesBorder)

< " - ).
Return the size of an image. [0] Mosaicimage (£=1: 4787x5812x 1xhyts) &l 32 1275, 21

J

ﬂﬁ 4.6 ﬂ"li@]@ﬂ”l‘Wﬂ"l‘L!aﬂuﬂiwﬂ1yaﬂ7\|ﬂ%uﬂ BC mmwaummmﬂu 20 nJ’erm;m

83



Ms519h 4.9 Nl lumsnszuiumssiunwdasunszabgnynaiemainnisaonIn

Fl [l
mﬁu‘ﬁ AMNNIEAMBFUA BC NINNTEANHYUR C NMNNITLAHYUA B

9 [}
FOUNU

U NANFEMN NUIR NANEeNW WY AR

5% 4 AN 13.42 311N 3 NN 8.57 3N 20 8.02 U0
10 % 4 PN 14.08 211N 3NN 8.91 7N 20 823U
15 % 4 PN 14.23 311N 3NN 9.31 3N 20 10.97 3
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22 % 4 PN 15.59 31N 3N 103399 20w 11.94 3N
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24 % 50N 16.39 31N 30N 108190 20 12.06 2N
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1 < o
sEnInUdNUNTEAY (Working Distance)

Working Distance  vuaitufifousiy snunszatsgnilnluiuideust
(mm) lupuy (mm)  pszapyia BC  nszapyia C AszAbwiia B

200 mm. 14.25 mm. Timwsemla  lawnsemld  ldansemld
210 mm. 15 mm. 1 UHU+100UB 4 1KY 7 UHU
280 mm. 20.25 mm. 3 UHY 5 UHU 8 LW
300 mm. 21.75 mm. 3 UHU+190UB 6 LHU 8 LIWU
330 mm. 24 mm. 3 UHU+1a0UC 6 LHU 8 LW
380 mm. 27.75 mm. 4 LY 7 UHU 10 LY
400 mm. 29.25 mm. 4 UHU+1a9UB 7 WU 10 LAY
430 mm. 31.50 mm. 4 UHU+1aDUC 7 AU 11 LHY
450 mm. 33 mm. 5 UEU 8 LW 11 1Ay
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200 mm. 4.275 cm. Fuan 1l - - -
210 mm. 4.5 cm. 11 9N X X X
280 mm. 6.075 cm. 8NN X X X
300 mm. 6.525 cm. 8 NN X X X
330 mm. 7.2 cm. 7 HIN X X X
380 mm. 8.325 cm. 6 NN X X X
400 mm. 8.775 cm. 6 NN X X X
430 mm. 9.45 cm. 6 NN v 4 v
450 mm. 9.9 cm. 50N v v v
480 mm. 10.575 cm. 5 1M v 4 v
500 mm. 11.025 cm. 5 1M v 4 v
550 mm. 12.15 cm., 4 M v 4 v
580 mm. 12.825 cm. 40 v 4 v
600 mm. 13.275 cm. 49 v 4 v
630 mm. 13.95 em. 40 4 4 v
680 mm. 15.15 cm. 300 4 4 v
750 mm. 16.725 cm. 30 v 4 v
780 mm. 17.4 cm. 3 M X X X
880 mm. 19.65 cm. 30N X X X
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480 mm. 10.575 cm. 300 v v v
500 mm. 11.025 em. 300 v v v
550 mm. 12.15 cm. 300 v v v
580 mm. 12.825 em. 30 v v v
600 mm. 13.275 em. 300 v v v
630 mm. 13.95 cm. 300 v v v
680 mm. 15.15 cm. 30N X X X
750 mm. 16.725 cm. 30N X X X
780 mm. 17.4 cm. 390 X X X
880 mm. 19.65 cm. 30N X X X
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480 mm. 10.575 cm. 2 A v v v
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Working Distance

Working 52HTMIDOUAIHUIVDINADY (cm.)

Distance

(mm) 5% N10% N15% N20% N25% N30% N35% N40%

200 5.415 5.13 4.845 4.56 4.275 3.99 3.705 3.42
210 5.7 54 5.1 4.8 4.5 4.2 3.9 3.6

280 7.695 7.29 6.885 6.48 6.075 5.67 5.265 4.86
300 8.265 7.83 7.395 6.96 6.525 6.09 5.655 5.22
330 9.12 8.64 8.16 7.68 7.2 6.72 6.24 5.76
380 10.545 9.99 9.435 8.88 8.325 7.77 7.215 6.66
400 11.115  10.53 9.945 9.36 8.775 8.19 7.605 7.02
430 11.97 11.34 10.71 10.08 9.45 8.82 8.19 7.56
450 12.54 11.88 11.22 10.56 9.9 9.24 8.58 7.92
480 13.395  12.69 11.985 11.28 10.575 9.87 9.165 8.46
500 13.965  13.23 12.495 11.76 11.025 10.29 9.555 8.82
550 15.39 14.58 13.77 12.96 12.15 11.34 10.53 9.72
580 16.245  15.39 14.535 13.68 12.825 11.97 11.115 10.26
600 16.825  15.93 15.045 14.16 13.275 12.39 11.505 10.62
630 17.67 16.74 15.81 14.88 13.95 13.02 12.09 11.16
680 19.19 18.18 17.17 16.16 15.15 14.14 13.13 12.12

750 21.185  20.07 18.955 17.84 16.725 15.61 14.495 13.38
780 22.04 20.88 19.72 18.56 17.4 16.24 15.08 13.92

880 24.89 23.58 22.27 20.96 19.65 18.34 17.03 15.72
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Working nageUABNINAMNL AT UTIAI
Distance

(mm) 5% 10 % 15 % 20 % 25 % 30 % 35 % 40 %
200 mm. - - - - - - - -
210 mm. X X X X X X X X
280 mm. X X X X X X X X
300 mm. X X X X X v v v
330 mm. X X X X X v v v
380 mm. X X X X X v v v
400 mm. X X X X X v v v
430 mm. X X X X v v v v
450 mm. X X X X v v v v
480 mm. X X X X v v v v
500 mm. X X X v v v v v
550 mm. X X X v v v 4 v
580 mm. X X X v v v 4 v
600 mm. X X X X v 4 4 v
630 mm. X X X X v v 4 v
680 mm. X X X X v v 4 v
750 mm. X X X X v v 4 v
780 mm. X X X X X v 4 v
880 mm. X X X X X v v v
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Working nadeUADNINAMNL AT UTA
Distance

(mm) 5% 10 % 15 % 20 % 25 % 30 % 35% 40 %
200 mm. - - - - - - - -
210 mm. X X X X X X X X
280 mm. X X X X X X X X
300 mm. X X X X v v v v
330 mm. X X X X v v v v
380 mm. X X X X v v v v
400 mm. X X X X v v v v
430 mm. X X X X v v v v
450 mm. X X X X v v v v
480 mm. X X X X v v v v
500 mm. X X X X v v 4 v
550 mm. X X X X v v v v
580 mm. X X X X v 4 v v
600 mm. X X X X v 4 v v
630 mm. X X X X 4 v v v
680 mm. X X X X X 4 v v
750 mm. X X X X X v v v
780 mm. X X X X X v v v
880 mm. X X X X X v v v
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Distance

(mm) 5% 10 % 15 % 20 % 25 % 30 % 35 % 40 %
200 mm. - - - - - - - -
210 mm. X X X X X X X X
280 mm. X X X X X X X X
300 mm. X X X X X X X X
330 mm. X X X X X v v v
380 mm. X X X X v v v v
400 mm. X X X X v v v v
430 mm. X X X X v v v v
450 mm. X X X X v v v v
480 mm. X X X X v v v v
500 mm. X X X X 4 v v v
550 mm. X X X X v v 4 v
580 mm. X X X X 4 v 4 v
600 mm. X X X X v v 4 v
630 mm. X X X X v v 4 v
680 mm. X X X X X v 4 v
750 mm. - : : - ; - - -
780 mm. - - 2 - . - - -
880 mm. - - = - : - -
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