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An Application Development for Student ID Image Capturing, Payap University

from Web Camera by using Processing
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Abstract

The Registration and Educational Service Office, Payap University, has a unit
to take a responsibility for student ID photographing. This is one of the information of
student profile that has to be stored in student records. The development team
was assigned to develop an application to do this task and replace the original
program that was unable to work when changing the operating system from Windows
7 to Windows 10. The developer team choose Processing version 4.0 beta 7 to be
the main tool for this development and operated under a rapid application
development (RAD) process. The operation of the application consists of 5 steps: 1)
web camera connecting, 2) image capturing, 3) image boundary definition, 4) cropping
and 5) image saving. The output image will be stored in JPEG format according to the
size specified by the Registration and Educational Service Office. The application can
work with the existing OKER B20 480P web camera, under the Windows 10 operating
system and work exactly as the user defined. The user assessment in terms of

application performance was in very good level (X = 4.67 S.D. = 0.33).

Keywords: Student ID Photo Application, Rapid Application Development Process,

Processing Language, Web Camera
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e szazhalumsiauiweundiaduidnia meiugimwndalaaiiunisay
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foeniainiu Fuguiividlunssuaunisiauisuuthnn (waterfall model) Gen1sTiglea
duludumeuniseonuuulariauduLUY azdemariildueundinduiilndifosfuaany
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fumau Ao 1) FmuanLFeINTT (Define Requirements) 2) aanuuuTanFUgLY (User
Design) 3) Wall58UU (Construction) kag 4) U1y (Implementation) (Chien, C.

2020) fauanslunIni 1
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® LaUnArtuazAoalin1syieumadn 3 fHeddu Iown nsTunamaIn i ukALs)
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JUADUN 2 : NSANNUAVBULIANINTADINT
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Phalo D Capture
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Stap 3 Adjust and crop
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mouse) WagnevauRNWIUES
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aanUu Crop tadalvilusunsy
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Step 4 Save an image oo
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o \daspaufinned PC
Processor Intel(R) Core(TM) i5-2320 CPU @ 3.00GHz 3.00 GHz
Installed RAM 16.0 GB
System type 64-bit operating system, x64-based processor

e AuuALlsy OKER B20 480P

-AugenAIIs
®  MwWSYaTS o3Tu 4.0 beta 7 Feamnsanniuluanan https:/processing.org

® 1aus13 Video Library for Processing 4 2.1 ﬁgﬂﬁwuﬂﬂﬁ The Processing Foundation
laus3dinsldusudsntanilie (multimedia framework) o9 GStreamer
annsoanldFunminlenniduuaw nded IEEE 1394 (Firewire) wion13niled
figUnsaidunmeeulndnyie S-video Midousofueufiunes

o lausTs ControlP5 2.2.6 Waiulae Andreas Schlegel (Schlegel, A, 2022) dietaelu

nsasdumds (button) WiuLeUnaEATuATRLN

e szyuUuin1siulaad 10 Ts (Windows 10 Pro)

3.3 WAIWSEUY
Funouiidunisimulusunsudenisilnsisads Tnoftugiauildimun
woundiedulneldsuuuuaniug (State Pattern) osanmisvinuveslusunsuiidnwasdu
fumeu Fadunisrinuavesaniuglifuuennitad (attribute) Tmeuilusunsurds
vhawluaauzle azvilinadeulusunsy (coding Wiesenlugavesmsyiaulunsiaz
fumeulsiiinaudvau uazanmududenveslusunsy Tudsdiuiuiuysilisndy

(Metsker and Wake, 2006)

Restart

| { Connect Webcam ] [ Caplure image Select Gropped Area [Gmp Image ] { Save Image l

f

Restart

Restart

AN 5 wana UML State Machine U94uaUNamtuaIns un1en wUsEa1eunane)
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a v a v

AatuAanuzveslsunItasiivianun 5 A1 Jslagnusznelidurnsiina
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final int INIT = 0;

final int CAPTURE = 1;

final int MARK = 2;

final int CROP = 3;

final int SAVE = 4;

nsauseUnandulusastunouiisl

NSAARBAULIVLALLT

Wunis5enldlauss Video Library for Processing 4 2.1 Feazdesiinng
Ansalaus3difudrululusunsunivilnsiwads lnonisadniy Sketch -> Import
Library... > Add Library a1ntiudumlausiafisesnts Waunsuazuanssetelausiiiiold
ffidenlausn3iFesnts aniundni Install

video * All

Status Mame =~ Author
Camera 30 | Alter P3D Rendering to produce Stereascopic Ankm.—.  Jim Schmlitz

GL Video | Hardware accelerated video on the Raspbemry Pi &k L. Gottfried Haider

Image p ingal hms | impl ations of basic image . Nick "Milchrels' Miiller

Syphon | This library allaws the sharng of video and images be..  Andres Colubri, Tom Butterworth, An...
Video Export | Simple video file exporter. Abe Pazos
Ll
€ Video Library for Processing 4 | G Streamer-based video library f.. % The Processing Foundation

VLCVidea | VL binding for Processing, Caldas Lopes

" Video Library for Processing 4 2.1
” The Processing Foundation
21 installed

Gtreamer-based video library for Processing. s Update

* Remove

M 6 uanathsedmiudignisinaslauivesniwilnsivads

dlefinRslaussiseuTesuwd gimunaiusadunesa (import) lausisll g

T9@1de import processing.video.*; anua51908ULINA (object) 3MnAaa Capture T
[ 9 ¥ o [ [y [ a Y a Y] 1 o [ [

WDurarailddmsunisdunmaindgaaiale Tmdunmis degrlusinsudmsunisiu

AW WEASIUAINA 7
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import processing.video.*;
Capture cam;

void setup() {
cam = new Capture(this, "pipeline:autovideosrc");
cam.start();

}

void draw() {
if (cam.available() == true) {
cam.read () ;
}

image (cam, 0, 0);

AN 7 wansiagalusunsudmsuiasaiuiiunams

1A598519U29N N INSwaRI9Eiiusen (method) Kan I1UIU 2 LUSDA bAKA

'
=

void setup() @azgnisunldiiissnsafeilolUsunTuTuNISYIU waz void draw() 913

Y

'
1 =

MSMUILA AN wagﬂumaamﬁ LuwILs (loop) auﬂ’jﬂﬂiLmingﬂ%Lﬁawmi
11974 é’aﬁ?umivi’ﬂmwé’ﬂﬁuaﬂﬂiLm'ingm%smimmam void draw() § agslsfinn
MsimuweUnadulaeldniuinswads aunsadouldnalunuimimedusunsunuy
1A59@319 (structured programming) LLaﬂﬂiLmim%ﬁmq (object-oriented programming)
Faugimunannsneenuuunisihauuuuligs (module) uienaid (class) ¢ wazausa
faulsunsuilenauaussieingnisaisieg 1# (event-driven) 1ty msadniund vie

manaduAguasn Wudu

ANSAUAINLY
Walin15AANUNANUS I ULARININAALEINIULALLSY TUTHNTUALLAR
Al lnensdafiundaleluvasnaanudidulnanmilsde testjpg uaziSonludann

ﬁ@J’]LLﬁ\'ﬂ\‘iLLV]Uﬂ’]Wﬁ]’]ﬂL%ULLﬂL@Ji’]

void capture() {

saveFrame ("test.jpg"); // save an image and name as test.]jpg
img = loadImage ("test.jpg"); // img is a PImage object
state = MARK; // set to the next state

xl =yl = -1; // reset value of x1 and yl, a

//coordinate for drawing a rectangle
hideButtons () ;
selectBtn.show () ;

NINT 8 UARSAIDYNLNGTDN capture @MMTUNITIUNININ
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MsAvLAYBULANWIIRBINNS

Humsdndumgnisainisadnand lnsnsadnandadausnagiinistiudin
MunisiiAn (x, y) fgnadnlunin uazagldidugandnlunisiinnsevamasuiionans
youiAnIm vdsntuaglimadeusnd dalusunsuazuansnsoufBeumusumisiend
o fellaeinistmuadnrduemuanseudimasn anunte : auem Wiy 1: 1.15
iiolildvurnveslndnmdszaddndnuiddanegidous dvun leldvuinnseu
Auwdeunuiisioans Tadniundadeiiaes ieidunstmunveuumnamiifonis

ofle iieliueundiaduiinnudanguluntsyauandy Audiaudeld
e lflunsifinweuwansiamun Bigldanansavannisdensnandu uazarmisadiun
vouianmuuudasyld danefldnuiude nmafauweundieduislfifiunnuausatl

JUNNINNNTEBNLUULANLD

void drawRectangle() {
fill (255,255,255,50); // fill(red, green, blue, alpha)

stroke (10) ; // set line width for a square border.
if (!getPoint2) { // case of the first click is clicked.
if (lockRatioToggle.getBooleanValue () == true)

rect (xl, yl, mouseX-x1, (mouseX-xl)*1.15); // case of locked
ratio.
else // case of unlocked ratio.
rect (x1, yl, mouseX-x1l, mouseY-vyl);
}
else // case of the second click is clicked.
rect(xl, yl, rectWidth, rectHeight);

AN 9 LERIAIE1IUTUATUAMSUNISINANTO VAR UL TUATD ULUAUBIN TN

ANSAANNAUYBULIATIN LA LS

Aulnsadlasessumdsduiunisinninlinaana Pimage 3011500

'
a

get(x, y, w, h) 1A x uag y Aefdanagldilaninin dua w kag h Ao AIANUNILAE

ANUYIIVDINNTIVLYNUARS
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void crop() {
cropImg = img.get(x, y, (int)rectWidth, (int)rectHeight);
cropImg.save ("test.jpg");
state = SAVE;
hideButtons () ;
saveBtn.show () ;

AN 10 LaRIRg 1 IUSNTUAMSUNISARNINANLVDULIANAMUA L

=1 [ al' a -4
msuuiinlnaninaslunsosnaunLnes
WeliAnanuazmndedlilunisdmnuldnmaslueiomeuiiames ms

Aiundalaldende selectOutput() Wisuandlnoazdand msunisdaiulng (file chooser

dialog) Inerldanunsadentndinesuaztelndnuidenisla

void save() {

selectOutput ("Select a file to write to:", "fileSelected");
}

void fileSelected(File selection) {
if (selection != null) {
croplmg.save (selection.getAbsolutePath());
}
}

AN 11 wanssnegalusinsudmsunisaaiulndnnuasns

Ausunsen draw() Tan1sAmuanIsvinauenauanue tagldlasasia
switch .. case FaLaAIluNINg 12

a3



void draw() {
switch (state) {
case CAPTURE:
if (cam.available() == true)
cam.read() ;
else
text ("No camera available", 650, 280);
image (cam, 0,0) ;
break;

case MARK:

case CROP:
image (img, 0, 0);
drawRectangle () ;
break;

case SAVE:
£111(128) ;
rect (0,0,640,480) ;
img = loadImage ("test.jpg") ;
image (img, (640-rectWidth)/2, (480-rectHeight)/2);
break;
}

showDirection () ;

AN 12 Ldnaio819lUTwNTUYDNUSaN draw()

srailunmstan ¥insdenldiuseadmiunisdndumanisainisadnind
warnsuAINngd uananildiinisSenldlausnd controlPs dmsuaitauddaningg lu
woUwAladuiimundnde

ludiuveinisnaaeunsinaureweuniindy nudwaulaldisnaasuy
wuulifins@eulusunsudmiunimaasy (Manual Testing) lnglavinn1sasansdinagey

(Test Case) TiAspUARUANAUNTTUABUNNTYINIUYBILDUNEATY Aauanslumnsnem 2

A5199 2 LARINSUNAFOUANSUNAADUNISYINIIUVBILDUNALAT

Test Case Test Step Expected Result
wounAladuanusafinde | L@euans USB vaaiunaust | - woundinduuansninidfle
fudunawsla fuipdasmoufunaifivey e Iunams
WALATUYIITY - 4aA71Y Step 1 QNuaAnS
- Y11 RESTART Qnuans
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A5199 2 LAPINTUNAFDUANSUNAFDUNISYINIUVBILDUNALATY (7B)

Test Case Test Step Expected Result
wounadulianuisa | Yanane USB 209 ULAMS108n | - WoUNWALATULARININAENRe
Aasaruiuumusld | arneSesneufiumesiivoundi No Signal
Furiau - fomnu Step 1 gnuana ey
dnsuiBlumsduamils
- Y3 RESTART gnueng
nssunnda AANNg 1 ASe Fsumitlag Tu | - woundindunansnmisfidu
UTNULANININIALD awldl au anfifiniseansnd
- domnul Step 2 gruanailowin
diumeunssmuATeULRAM
fisoanis
- U3 RESTART gnueng
NSAALATEULIANINTIRBINTS

NN 1 AoAsns1dlu

AMUNING : ANUBD

- ARNNEASIT 1 AvuAsLL
yuuueresnsouAvaLY Wlold
usumiasuiuresnisne
nseUAMALLLDUARIO UL
ATiganIs

- ANNLNE MULUINLLEN

- ARNLNERSIT 2 FvuasL

yma'wuwuamiawawummw

- #§neandaded 1 nseu
?imﬁwgmammaﬁwmym
Uiy wazdivunaasuulas
AUNTANING tneilonsiau
ATUATN : AUYIVBINTOU
Wwiniu 1: 1.15

- & neanundaded 2 nseu
Awdengnuandlumnagldle
Aantd

- dommi Step 3 gnuanaiilowin
diunou nsUTuriuns
YOULIANTNLALNTAAN TN

- 3 CROP gnuens

- Y3 RESTART gnueng

a5




A5199 2 LAPINSUVNAFDOUFINSUNAZDUNISYINIUVDILDUNLATY (D)

Test Case

Test Step

Expected Result

nsaif 2 laiden
BNINEIUAIY

A9 AU

- AdnUy toggle favan
n3aeASRIIEIY

_ AANNEAST 1 fvu
R G RRTLE
nseuAwasy wislidu
FunieSudureanisg
nseUAMALLLDUANS
YOULIANNTIEBINTS

- anENElULLINILYY

- AANNAASIN 2 ANIUA

- y¥snAAnandaiedl 1 nseudivAsugnuans
Mniumsgauude uazlivumdsunyas
PNUNTAINING

- ¥ snaBnundasafl 2 nseudindsugnuans
Tunnadiglélsieanly

- oA Step 3 gnuansifioiigiunou n1s
USUAUMUIBULIAN AL NN SAAN T

- Y3 CROP gnuens

- U3 RESTART gnueing

AUMUILNANY VRS
NIOUYBULIANN
Msviusums | ednundidumeniely | veulnnImgnideunuiumsTean1TUATN
YoULIAN T YOULIANN U IUATN 1
gnFeg sndifieidoureuiunam
lugssumisiiFoants
Msviusumls | ednundidumdauen | veunamdsegiiiy lignideusiumidlag
voulwmn il | veulmaw udunsn
gneias nd
QRELIRRIY Aanys CROP - woUnAlAdunanaanzamiegluve L
- Yo7y Step 4 QﬂLLﬁﬂ\‘iLﬁaL“ﬁWEj%umau n13
FauAuldnm
- U3 SAVE gnueng
- U3 RESTART gnueing
msdmiulndnin | adndu SAVE - lnegdendmsunisdaiulndgnuans
msnaulugnis | adnUu RESTART - ueUnalndunaninialefldandunam e

MULUTUN 1

- 43 Step 1 QNUAAY
- a1 RESTART Qnuans

46




sasuaildimaluladarsaumaAsazuinnssy annanendowlld T4 8 adudl 1 unsreu — Aquisu 2565

A5199 2 LAPINSUVNAFDOUFINSUNAZDUNISYINIUVDILDUNLATY (D)

Test Case Test Step Expected Result

ANTAUNITYINNIU AN ' LOUNAATUIUNITV NN ULAY

Wlalvaaeundintugnia

3.4 i lUTgau

Wenanisnadeuwaundwduniulunnnsdinaaeu Augimuidalen
weundindunimunundavilususuulndindoudmsunisinasuazldau (executable file)
laganasad i unTLlUTLNTIANINSLEETe Aall

- ﬂaﬂ‘ﬁleé File -> Export Application...

Y Y v A

- lnezdiande Export Options aggnuand i liWmuLdonwnannasy

Y

(platform) vesleUndndunazondnosn

Export Options

Export to Application creates double-dickable,
standalone applications for the selected platforms.

Platforms

macOs (Intel 64-bit) [ Linux (Intel 64-bit)

macO5 (Apple Siicon) [ Linux (Raspberry Pi 32-bit)

Full Screen
[[] Presentation Mode -

Show a Stop button

Embed Java
18 Indude Java in the Windows application

Embedding Java will make the Windows application larger, but it will
be far mare likely to work. Users on other platforms will need to
install OpenlDK 17,

Cancel

it 13 wanslaezden Export Options

Tsunsunwilnswasazaialidinodemeluusznaudeliduuana
exe dmfuisenlduoundiadu wazlndwed b Fufulndlaussiieides wazlndines
source ﬁLﬁU%@%ﬁIﬁﬂ (SOUI’CQ COde) ﬁﬁ@“u’]

TunsinsuaUunaiedu awnsavildlaenisinasn (copy) IWa‘ma%ﬁQﬂa%ﬁq
i Wursesmeuinnesidenis Teillriesnouiinnediaseciunisinisinne OpenlDK 17
%38 Java SE Developer Kit 17 1ise
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4. nam AN
g ldihueundindud msuaeamuse3dtindny) uningrdenidn un

Ananazrltanu d AUNNetlgURarUINISAISANEN

\ x |‘ ~ - .
15ANY

MW 14 WERIUTTEINIANNSIENUBBUNAATUY a dtnnetlounazusnisn
INN15ULIUNALATULR AR AL T WU kaUNAATUaINITavIauUn1ele
a wa a & a D v @ a oA v v v 1]

seuUUfURnTiuladd 10 wazanunsaiaseduivkaswanilduedld lnegldauise

PusIA UL UNALATUUa T UTUR DU aankuUUl) fall

1) nadunWiRlelfdunmis Tnensednunduinmuiuiiuansnin

2) Mafmunveulvanmiidesnis ludwigldannsndenldinsensnadan
ANUNTIRBAMUENIVOININ B3Iz Uandan tnerdnead (default) Ao dandnsndiu
osnnidudnsdsinsgiuvesnmlszandnindnwiinasddnngiounazuinig
nsdnwimuald lunsisunveuiaam gldndnsndilessyiumisuuudievesnsey
Mntuanind Tewnsfianend woundiaduazuaninseudndsuileUteniaveunnm
Sloldveuiamiifesns fliasdesndnunddnafufiossyiumiagmndmonsou wdmn
fufldansounsnidiileusuiumimosmeunamlfeglusumisiivangald

3) Mafanmuveuaifmuall Tagnisaantu CROP

a) mstudinlwdnmaslueiesnenfinaed lasn1sadnus SAVE Faazillaezdon

dmsunsdaiulnduans iivelidldfunidelndfideanis

Tunntuseuveinsvinnu gldaunsandnyy RESTART titaisunsvineuluadlutun
1la
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aneaans Lulwdninuseian JPEG fnnuasidun 72 dpi duuin 250 x 286
Antga AuvuIninednneilsuwazusnisnisanetanivualy weldduninuseae

PnAnwdmsussuununelsulseidseld

e et - P

Stepz:
O g mound the.
areatobe crapped.

B oot ookt

MW 15 WERIAIDE1NTLIIDVDINAANSVDILBUNALATU

Tumunsuszidluuszansanvesieundiatu nugideldinueinisusziluuuuli

v
o Y [y

WwtinauseAuUseansaniglssiluwiazyiuiiansan lngudanainisuseiiull 5 sedu

v a

NU

PN

5

4 W88
3 NU8A
2

PN

1 AU

fUszdnSnmainian

pd)}

pd)}

&

1

Y52@NTAINUIN
Ysgansnimuiunang
UszanSnnilos

UszdAnSnmloeign

wiourvinsiasizideyalagiAiaie (Mean) uazuUananiugiaziuu lng

NANFUPUNUNVDAUUEN (Best, 1977) A9t

a9



4.20 - 5.00 vunede Usgansanlusenisussdiveyluseaudun

3.40 - 4.19 vaneds  Usgdnsamlusienisuszilivegluseaun

2.60 - 339 vunede  Usgavsamlusienisuszdiuegluszauuunand

1.80 - 2.59 wnede  UseAnsnnlusenisussdiveylusyauilos

1.00 - 1.79 vaneds UszdvamlusensUszidiuegluszduiiosiian

denisuszdiugnuutesnidu 3 du laud dunsaduanudons duanugnies

Tunsviuvedlusunsy wazsuanuausatunsiadedudldny Tnedgussdu laun
Fwithitusgsndtnneifousazuinsnisine fadudlfuoundiadull S1uu 3 v wa
nMsUssdiunuii v 3 Sudezuuuedseglussduiuin Tasdueugndedlunisvia
3uazuuuedogeiign sosaNife fMunssiuANNFoINTg LagmuANLansalunIs

a 1w

s UEldu mud1au Awansasunanisuseiiulunisnd 3

M19197 3 asuransusziulsgavsnnvesieundindulaely

Wadauseiiiy X | S.D. | szauuszansaw

1. AUASINUAMNADINTS

1.1 AnugnsetiarANNaNysal 5.00 | 0.00 1niign
1.2 ULUUMIThauTe ke UnaiAdy 4.33 | 0.58 1niign
1.3 JULUUMNNAANS 5.00 | 0.00 niian
1.4 anansilunisussanana 4.33 | 0.58 1niign

59 4.67 | 0.29 1niign

2. guanugniaslunsitnuvasiusunsy

2.1 anugneeslumsuanitaya 5.00 | 0.00 wnian
2.2 anugnaedlunisuszaianateys 5.00 | 0.00 WINTEn
39U 5.00 | 0.00 Wnian

3. guanuaEnsalunisinenueldau

3.1 anudrglunisldueundindu 433 | 1.15 1niign
3.2 ANUMIEALVDINITININDIAUTENBY 4.33 | 0.58 1niign
£t 4.33 | 0.76 mm‘?izjm
asUnansUssifiuadovun 4.67 | 0.33 1niign
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5. d3Una uazanusena

nsaweUnddudmiunisarenndsedndiindnw Audwauilaniiiunig
manszUUMITRUILe UnAletuluusing uagldldnuilnsieadslunsiamun Jawui
woUnAindufiiaunduanunsoinuneliszuu foRnsiuland 10 ufugunsaii
ueL31 8% OKER B20 480P Aldaruagifuld Taedinnsviunu 4 duneu léun n1sduam
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Uinsmsnudmuald  samsussidudsravsameesueundiedulaedldiadeynduey
lusgivdun (X = 4.67 S.D. = 0.33)

NNsHaeUnantudmsuatenmyseIwainfnyy AuEiul wudiniw
Tnsiwads [unwifauayunmsiaueundinduiifodestunuiunsiindliduegied
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fassdienansiitisdmunsdsuimminseadaisiudvlsivosmuinasaduasan
uwnaed1989s1a9 il onutlaymlunisiaun Augiaanusadusunisuilutymla
dsmalvinisiauueundeduiannsaaiaiudmun waedoanudunividszian
Toweesa shliuoundiaduiiiauanunsovhausussuu fiensiivarnuans fedumn
Tuewnanfinisidsuulasszuuujifnnsveaniosmeufiuned ueundinduasdinsamisn
i itesesiufunsudsuutasdlld Tudmveaivuaus mefudiauldnaaoy
myvihnuvesteunaladuiuivuansudy wuildfinansenusensyhauve e undiedu
usiagla Mailiilesainlausi Video Library for Processing 4 2.1 ansnsavhaufugunsal

HULALISY Lazndad IEEE 1394 (Firewire) a1

6. ANANTINUTENA 3IBANYBUAN

= va o

MUEIT8v0U0UNTEAMDI158 5. 154050 . unBeLeas (Or. Robert P. Batzinger)

U

9191599LAY d1913Y1INGINITABUNINBS ANLUITNITFING U1 INedengw Alauuzi

v A va v

mwnswadaliiuiugivlaane waztdunusnenluniswauiweUunaiadull
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