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Abstract

This work presents a software tool called VisBuilder for conveniently creating and
developing computer vision applications. This software is composed of basic image processing
components for rapid prototype of computer vision system. C language is used in development to
achieve sufficient speed for extending image processing component. The visual GUI with drag-n-
drop style is deployed for customizing components in the software environment. Each
component’s properties can be adjusted without any coding. This software tool is then suitable for
both computer vision system developer and image processing programmer. Moreover, this
software tool also provides internet connection for each component. This means different
VisBuilder agents on different computers can communicate and cooperate via internet. This
feature allows user to efficiently build computer vision system together with resource sharing.
VisBuilder can be used to build from basic to advanced computer vision system with different
skill levels of users. Currently, the stable version of this VisBuilder software has been released as

open source.
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Eile Modules Control Help

., TVPDisplay
Save Image Quit

Y ARnne

Speed —}— 30
o L

™ Normalize
r

., TVPDisplay <2>
Save Image Quit

diKjmiv»

Speed —}— 30
Scale -_}— 100

™ Normalize
=

calMaximumg)

/ 4
TR ., Settings of ComplexAndEndstoppedRes | [~ . 1, Information for ComplexAndEnds [ [=1[ ..

Arthmetc 5 Help B o« | [GneE) | _ter Cose | [CieaA
Cell Responses
Color M:’\Ipulanon i index = 0 sigma = 3.0000 optimal
»
Data Manipulation » _ 2 io::dary = index = 1 sigma = 6.0000 optimal
Filter Kemels , Number of orientations|5 "
T
v | —
Image Operations » —
gp:”:)wm ' -
tatistics [
r No ] | 2
ﬂ, Ll- Texture » 4| 5 ves
Visualization » J Displayed 1 - 2 out of 2 lines. Wl 4| M
List of modules | ®fimage Processing —
&Image Processing ©[Motion 1, Generating a new structure 1, TIVIPE: Basic use
(DGrabber ———— He
DCaordenerator @ _tob | o« ||| | s N [oose |
@ ColorGenerator @) =
DStrTest e — List of ALL structures | 2l 2 Toolbar =l
DTestFFT2D [wEdgeList
@®Fun () | W FeatureVector There are five different operations in the toolbar concerned with
(DFunWorking o) ['®Float operations on the workspace, see Figure 1.
(®NSTest |9 Graph
~-@Motion ©) Integer
ol lsting
+-@NewModules o [ Time =
Control Tree
Boolean @) Tree2 Figure 1: Toolbar. It contains the following icons from lett to right.
@ W [ Vertex Aun, Stop, Copy, Delete, and Merge.
VertexList
;'aa ertexts * Run -Execute all modules in the network.
[— ~Insert module abc * Stop -Stop the execution of all modules in the network.
:W "::IL" L  Before |9 complexdouble * Copy -Copy all selected modules.
xecutable name ® Delete -Delete all selected modules. )
7 After |"'9» complexfloat = o | _’r]
Structure name| p

319 2.4 M3V TiVIPE (NW1: http://www.dei brain.riken.jp/ )

2.4.1.6 SCIL-Image

< s Ja a oA
SCIL-Image (Balen and Smeulders, 1994) 1 U a1 Famalsgn
Wan1eldnseiuayuINNguUA1Us 10 CBP (centre of image processing and pattern
recognition) d115uMsUszurananInIasase msldauansom 1§ lunareszan wu g1

asaeudusaas i 1dTasaserald laseaduamadrenwanis ldms Tusunsuda
andld Fludu

¢ A Yy Y v

d S Y =S
2.4.2 gavlmnsrianfeudaulnanlentes

Fl
A o 1 A o

4 ~ 1 9 ] = o k4
%ﬂﬂﬁl!?i%ﬂﬂ@giﬂﬂ@huhaﬂ‘]elfl!%ﬂ'lii%ﬂ'l‘l!N'I‘l!ﬂ'lil"l]ﬂuiﬂﬁiﬂiuﬂiuﬂﬁﬂ
9 9
AULDINNUVUADUAUANTITIUNIN msdszurana ﬂ'lii]ﬂﬂ'lisﬁ,ﬁlﬂalja uazmmﬁmwamwazﬁm

o a Yy o ) % YV w9
mmumimﬂmﬁﬁﬁmm i’mmmiﬂau"lwaﬂuiﬁﬁm&
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2.4.2.1 OpenCV
Y
OpenCV Wa1uTag 1@ umsaiuay 1IN LT HN Intel Corporation
I 4 4 a Y ) [ o 1
2010) HugsedurfuyudamedusiadmivlFlumsdseurananin awnsoii linesen
@ 1 Y 9 a oA k4 @
Wann Tdsunsuae q 1dde ldauuuszuulfianms Idvateuvunazansawmun
Tdsunsulavarnvaleni
= d o o [ Y] Y
OpenCV UWanFud1mTun1swa w1 1Usunsun1ed1useuunis
3 a 4 aa ) A 4
Yo UYRIABNNAADS 15 dszutananinAdnea lananiniie vazniwnaeu lud
= Y o ) [ 9 z !
langudusogidimsuiamsdoyanin uazmsdszurananmninug v U MIMIVOUNIN
9y < Y
M3nseItoayamw iudu
d o 1

715 1FUTIAFUAIE 9 Y09 OpenCV =A093N51VeuTY5ItNT YN
1 g o 4 { J o J 1 ] 4
Ni5en Iddr1u9 (header file) 101109 Taus 15 uSolanFua1e g Nussgodlulia
DLL (dynamic link library)

Taseadavanisenoudie 4 d1u fie (1) CxCore UsznoUAIY

[ 1 J o o [ [
Tnseadedoyanie q 1aun tree list queue sequence image Az WINFUA1MTUIANITVoYA
o 1 J v o o a 4
@4n817 (2) CvReference Ysznovalralensud1niunisiiasizvinazssulrananin
d o 1 ] 1 o Y { a
(3) CvAux Jsznoudeilsnduiedluszniemsiauvsonaden saudeianduianldudn
° ] [ @ 4
(4) High-GUI dmSumsuaasna mssuamtazmstivin liann
I @ Aa 4 ) o o
OpenCV 1T uganmuntlse Toyuund msvnuiauIszuus
<3 a 4 a o dy Y o o d’l PR U o @ 9 o o

veuniuvesneui e s uItel Iahyaranniinlfniluaunanlumswann laelddmsy

Y Yy 9 7w ' "= A
immsqumwwagaﬂwﬂiuxgazWQﬂﬁnuﬂwiﬂszuaawam‘wmq il WNANNIIUUND 4
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int main( int argc, const char** argv

pt.length M[=] E3
Opt.length

ptLen = nestedCascade|

cascade, nestedCascade

cerr

else
inputName.assign( argv[i

if cascade.load( cascadeName

= (J v Y o
317 2.5 d29819m15 197119711 OpenCV

2.4.2.2 Integrating Vision Toolkit (IVT)
. uE N\ % ¢ 2A w 2 A
IVT (Integrating Vision Toolkit) 1 U0 WAL N WA U1V UINO NS
o < a 4 ~ a a o 9 <3
WANTZUUMIVOUAUVOINONNUADS lasanizlilszd@nTnimgaazihnanldsiaG)
g QU a [+%) o
adiulasldarmr c++ lumswaugduuvvesmsiladusiaainisoiiauld
sV IAMIHaIenDY (Azad, 2010)
WoufFsuieuny OpenCV udam 3191y IvT virl@41ena1 1109910
Y [ a o o Y [ 9 1 o FIN]
Wannluanazvesms ldsunsudaingr ldmsinnuduezowsialdsunsulade ms
@ <] a o 1 <3 1
WanszuumIveatiuvensuianein Idheazsiasiniimsld opencv
2.4.2.3 GraphicsMagick
GraphicsMagick (GraphicsMagick, 2010) H8NNITWAUIBBNUIVIN
ImageMagick (ImageMagick, 2010) Tagtiuind1ud181un15 19914 v09 API (application
programming interface) wazanNde s 1¥aurIY command-line
GraphicsMagick @150hnunuszuulfianms ldvainvateseiy
M3 lsunsuaremuiviatewiia 141UA C C++ Perl PHP Tel 1ag Ruby tMuNEA UM 19 luns

1 o < a 4
1J§$3J'JﬂNﬁﬂ"I‘W11"Iﬂﬂ'J1ﬂ151%}ﬂ1u@%}1uﬂ1§wmu1§zﬂﬂﬂTﬁN@QLﬁHﬂJ@Qﬂ@NW'}]mﬂi
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2.4.2.4 Python Image Library (PIL)
PIL(PythonImageLibrary)Lﬂuﬁﬂu"uEHEJﬂ’JNJﬁHJTiﬂ"UENﬂTEH
T1/51n54 Python 1A® PythonWare (2010) 115119 luarudiunisdszurananin 5895
Tdamvareyiia lidlessudimsums ldianissuumsveaiinvesnsuiinmes lagas

@ 1 Y A < Y Y Y o
GI'J?JEJNﬂWiGl‘b'ﬂuLLﬁﬂ\‘]gﬂﬂ 2.6 L“IJUﬂWiﬁi'l\‘l“]JﬂJﬁJWﬂﬂ"li‘i'JiJﬂWWﬁa18ﬂ1WLEIJ1ﬂ'JEJﬂ'H

highlight = Image.open('round.png’)
mask = Image.open('round-mask.png") N
# Read the icon and convert it into 'RGBA' in case it
icon = Image.open('blogger.png’).convert('RGBA")
button = Image.new('RGBA', mask.size)

# Resize Icon

icon = ImageOps.fit(
icon, highiight.size, method=Image.ANTIALIAS, centeri
)

# Create a helper image that wil hold the icon after the
helper = button.copy()

# Cut the icon by the shape of the mask
helper.paste(icon, mask=mask)

# Fil with a sokd color by the mask’s shape
button.paste((255, 255, 255), mask=mask)

# Get rid of the icon’s ajpha band

icon = icon.convert('RGB")

# Paste the icon on the sold background

# Note we are using the reshaped icon as a mask
button.paste(icon, mask=helper)

# Get a copy of the highlkght image without the ajpha b
overlay = highlight.copy().convert('RGB")
button.paste(overlay, mask=highlight)

button.save('button.png’)

519 2.6 @re819m3 19 PIL (n: hitp:/nadiana.com))

2.4.2.5 Adobe Generic Image Library (GIL)
. < s A A o
GIL (Bourdev and Jin, 2010) WugonauisneanuuuNe T IgWHIU

@ a =R Y A @ @ a R vyq I Yo Y
ganesnumslszurananinlagmnie Luu%ﬂTiW@luW@aﬂ@ﬁ“l/lllal‘ﬁal“lfllﬂﬂﬂéll@y’ﬁﬂTW

Aq Y

v ' 9
ﬁwmﬂﬁa1mﬁawmi’fay,amwﬁmmu@nmﬂﬂumwmawﬂ% (color space) NuIuLan ly
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a A A v &= g A = Yq Yy Yo ¥
UNUT (bit depth) 300U 9 AsruIuTumsernfaz@ouTdsunsuld g ldnudeyanin
A o ' ' v = ° Y ) A '
Avanrarenanaln GIL azsrelimseuTUsunsurilade TagdanisEeannuuanaig

9 Y o g’/ = 9 v o [ ~ g’/ = ) 9
yosteyamwliaaiumsmisudusiadmsumsszurananwiissnsuderdunsnii 114
Yo 9 A 1 @ 9
lanudoyanmiuanaienula

1 9 A Y o @ <3
GIL Tu'ldeenuuuunune l#3un s wau1s U UNIT U R UYD

Y
aouNaed e lulivensumsiinuaiuiIiuaaiusoin 1l 145 ulunsimun 18 GiL

[

1 % 1 o 1 2 4 4 a ¥
11139193530y OpencV Taaelinsiven Tusunsui 1daevu serdsvesannideil

9Jq ! v = @ a R FY
181% GIL 59110 OpenCV lumsileudaneas nuneluale

[

GIL (Josuttis, 1999) 3 1A598519A8189n &1 STL (standard template
Y

library) ¥990181 C++ 3alinwdalumsldauguazgaianniids 1dsunsseusuanngu

Y
v (4 1

AW U1 Boost C++ (Brinkman, 2006) 1¥ 520141 138 20 uasuagu 1.35.0 (C++, 2010) Tagd

o ] ) A 3 o 1 @ 9 a Y ] I3
aﬂymzmﬂmmmgﬂm 2.7 L']J“L!G]’J’f)ﬂ”lﬂﬂ”liﬂﬂa’f)ﬂGIJ’E)iJa‘WﬂL‘ﬂfﬂGIJE’NﬂWW VI”IQQWMCH”IEJL“JJH

u

] '

Y Y
35013 1sunsu Taens ldmedruarndluns1d GiL azifiunsia ldsunsuduasunnuas

= Y 49!
mmsmmﬂullmwmu

General Version GIL Version
void copy_pixels(const rgb_pixel*src, template<typename SrcView, typename DstView>
unsigned char* dst red, void copy pixels(const SrcView& src, const
unsigned char* dst_green, DstView&dst)
unsigned char* dst_blue, {
int width, int height) std::copy(sre.begin(), src.end(), dst.begin());
{ }

constrgb_pixel*src_end=src+width*height;
while (src !=src_end
{
*dst_red++=src->red,
*dst_green++=src->green;

*dst_bluet++=src->blue;

=~ ( ' 9 o
g‘ﬂﬂ 2.7 ADYNAUTHAUD GIL
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2.4.2.6 ITK
ITK (luis and the insight software consortium, 2005) 8931910 Insight
I @ a o o
Segmentation and Registration Toolkit Lﬂuﬂ;ﬂwwmxmmﬂﬂﬁ’ usawau1 Ing National Library
4 a " 1 Jd o o [
of Medicine 90NLULNINDNIUAIUMTAATIZANNINMSUNNG Jaemme TiTdesnsudimsy
9 o 3 a IR [l ~ o Y
NUATUMINAUITZUUMTUOURUVEIRNN ATV Tz auz i 19
= A d d o (Y]
243 whsumsuaaanifvesverldamssmiumsdszananann
o 4 o A 1 g = wa 1 [ I
yoigedursNnanauauulSoufougaaniiaaie q luneziu
Tundvesms TsunsuFann madlawedusia msiinuduszuuliams anuawise
[ Y < a Jd o
Tumsve1852UD N135095 UM T 1FNURAUITZVUNTUOUAUVDIADUNUADI AT A
{ ] 1 7 J 1 1A @ a o
Tuas1ed 2.1 szwiuldangendnsamlvgniiansazvesns TsunsuFanmuagseesy
o < a 4 I 4 I I 4 Jd a
MIfAUITzUUMINerinvodnoun o Tz usodursdanaz i ugordnasiz
a J L. .. < Y ' 14 A a Y o A 9 o
WII%BY 15U NI-Vision VisiQuest 1 uau arugonamsndaqausvanamnisalswaussuuy
< a SN Y A [ P= WY} Aa
MIVDUTUVDIADUNUADS 1A AD OpenCV LAy IVT ag lutianyazuoans 11sunsuFanin

é o 9y 1 o 9
99 In Ao 1y

25 aql
J d o [ @ @ a = o o
“KﬂV\I@]LL?iﬁ”IWTUﬂ”IiW@J\Iu”Ii%TJ‘]_IGL‘L!ﬂﬂymgﬂlﬂﬂfﬂiIﬂﬂlﬂﬁJLGIf\Tﬂ”IWllﬂ"lﬁW@J\IuWﬂuiﬂ
] 1 A Z J A g @ Y a o A 1% J J a a I
@EJ”N@]@LH@QVNGLUﬁ”J‘L! WLﬂUﬂ1§W@Ju11u5$ﬂUQ1H’J%8 Wi'ﬂﬁluﬂﬂHm%WﬂW@]LL]ﬁL‘K@WTm%ﬂN
v ' '
negufesnuuuNuion13lszuia dy 11w lnease 15U VisiQuest NeatVision TiViPE
A d s o A ) o ..
gazuuuNusenauIs NN NN EIITaNsUTTNIaNaN NI ININBH A 1¥Y NI Vision
= 9 =1 9 A 13 o Y a Y A I 4 4
Software iNLLlIi]33Jﬂ1§bl‘lf\‘l”I‘L!1/]\11EJLL@]ﬂ‘VI"II‘WGIJ1@'E)ﬁi3(11!ﬂTiW@lu1lu@ﬂﬂ1ﬂlﬂu"ﬁ@ﬂ@]tni
a 9 ) o Y o [ A a o 9 A Y = 1 91 A a
LL‘]J?JTJﬂ@]UiWﬁV]”IGLWﬂ1§W@J‘L!”Iﬁ’J°L!GIJEJ”IEJL‘W?JW]‘JJVHllﬂEﬂﬂ‘ﬁi@@]ﬂﬂlﬁﬂﬂ”li“]ﬁ]”lmwmlﬁm
' 7 s a Y o ' AR Yy A A
aaugorauIsnlaausie 1¥u OpenCV Uag IVT NOLNITUANNUFINITONKAINYIAY

9 @ 9

' o Yo ' 2 g v Yo
LLGIﬂTi‘LHlI1Gl“leNﬂQEJ']ﬂNWﬂGlULNGU@QﬂWiIiJ‘i!LﬂilI WQ!ﬂHQﬂﬁﬁiﬂﬁTﬂi‘gﬁWﬁiUﬁWﬂJu'ﬁg‘U‘U

b4
[ v

< a IS A J 9 v & Aa = 1w
ﬂ133J’ENL°HulefNﬂf]iJW’JW]’EJﬁJLWEJ\‘]’ﬁ’J'H“L!f]EJLﬂWuuﬂiJﬂ']UJL‘HEJ’JGH']ﬂJﬂQﬁf)\‘]f)ﬁlNﬂ'J‘UﬂﬂuVlﬂ

o

o & @ J A 1 o 1 o
muumﬁwvmuwavmmiﬁmaaﬂﬂmumuaxmmcw%umq  VDINITNAIUITSUY

< a o a < A
ﬂﬁiJ’fJ\Hﬂuell@\iﬂf]iJW’JL@I@ﬁ%Qﬂ’JiW%ﬁﬂHLﬂu@ﬂNﬁN
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Software

VPE

Open Source

Proprietary

Platfroms

Extensibility

Languages

Vision

NI Vision Software

VisiQuest

WiT

NeatVision

TiViPE

Scillmage

OpenCV

IVT

GraphicsMagick

PIL

Adobe GIL

ITK
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1
1
1
1
Client : <?xml version="1.0"?>
| <methodCall>

VisBuilder }  XML-RPCiResquest

<methodName>get_image</methodName>

<params>

y ‘—/ <param>

<value>
<struct>
<member>
<name>Id</name>
v <value><string>COM_ID1111 </value>

XML-RPC Response VisBuilder </member>

<member>

<name>type</name>

<value><string>Ipllmage </value>

Listener

</member>

</struct>

<4-----

</value>

: </param>
<?xml version="1.0"7>
</params>

<methodResponse >

</methodCall>
<params>
<param>

<value>

<struct>
<member>
<name>Id</name>
<value><string>COM_ID1111 </value>
</member>
<member>
<name>bits</name>
<value><base64>image data encode in
base64></base64></value>
</member>
</struct>

</value>

</param>

</params>
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