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This research modified program for web based scanning document image
retrieval system. A java applet program, DjVuApplet enable user to view DjVu files in
their browser. DjVu is a good compression for scanned color image with texts and
pictures inside.

In the document retrieval system, the whole document volume will be uploaded
to a web server. With the program DjVuApplet, Internet users will be able to view DjVu
files in their browser without a plug-in downloaded. Therefore, the program DjVuApplet
can protect the client system from the outside damage and also provide the
convenience for the user. When user use a browser to view a djvu page that contains an
applet, the applet’'s code is transferred to client’'s system and executed by the browser’'s
Java Virtual Machine (JVM).

DjVuApplet program file size is only 193 KB, whereas DjVu plug-in (version 3.5)
have the file size about 2 MB. And the response time of the system for browsing a djvu

page and user interaction is satisfactory.
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o

gliauainainenansauialdn (thumbnail) vinliduduenaaiuaulilan

1
=

n1sdiudnianansnInsaeszida1as JBIGT IMN1ZALLANA1ININTNIAN NH LG
Familadawiniu ugdn JBIGT @anunsndusan1n Gray- Scale  IHusdausun wianasii
o o A 1 o 4 1 1
Fomiiidetlsznaviagazyinliennsiannseu

a o a a o o o 1% ¥ o v = [ % dldﬁl 1

ARy Andy Snsedmuds [2] Ihinauanislseyndldiansiiudnanidas
Divu waldiduszibaudslunisiusaninenanslussuun1sdaiuuasFanAWaNa TiIw
< =< ° v & ~ Py o o Y ° [y
AU aearnnsoinnisdniuenasilsenausaafonisdeuazginin visduazananilé
atnadlss@nsninialudnunun nseaenans uazauaTeuiuanans

lwanenfinugees anidy ssedmudy lavianswmunldsunsndssynsiun

q
sruuljriRnisaulaadnidadn DivuDocumentOrganizer il uludannisdnifiy
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TlsunsuiinnauuuaTasluinspauiames taalawmuiann

wraalalunswmun ldsunsuiiaedn DjVu SDK 2849151 AT&T

¥
T1lsunsn DjVuDocumentOrganizer AAnaNnTasasallil Ae

1. aumndnsiauazoensiauisliiiugluuy Djvu 14

2. @UIDUAPNHALANANTNINTIA DjVu, BMP uaz JPG vuAan N e 39uD9dNN190

1 1 = 14
Hﬂ—ﬁlﬂWH?ZVQWQﬂWiL?ﬂﬂ@j1ﬂ

3. @NnrnaFeAnN@enleNsEudnend@nsniIn Divu AnnannAsiuwLaaaiuie i

o = o ~ b ] [y ~ ' = A -
WIUaNANTLA 8N ULLILILTEN S LuﬂﬁimmmzL?ﬂﬂ@N’]uLQUM?@ LLUU@@V\H@H

4. annsnldniamenlasivaeivan (URL) uwanansniw Divu wuugldnsen &

a A o m_ygy = Py -
@']N']?ﬂﬂ@ﬂLW@Lmqﬂﬂiﬁmmzl.?ﬂﬂ@ﬂQﬂIﬁ?LLﬂ?NU?’]QﬁLSﬁ@?

5. @awnsanInIsiansaa luntinanstinyuasntinaTiL AN tA AN EA

\anans wdaldniamenlaeitudsenaisnminsaivia i 16

4 o a o
ADAINNN

LATBNA LN

NINTBIUTNLBNANT

TsunsNa ALY
STULNINWBNANT

DiVuDocumentOraganizer

\@N&1T HTML

widAW

wring 1A

v
ABNNIT

4

‘ﬁl =3 [ |8
LATANLALLTIRTNINAS

glindnidenutih

Tneamsslnuindoyansosnis

IE

PUFA19UD9

ygadimas

AUIAALNINBNENT

gldnaniaanty

new U AaesU

SCRIPT
PROGRAM

3
U1

TLLNTH

DjVu Plug-in

dl =3 [ -8
VRGN LEGEE

AIUGUNAUNNONES

317 2.7 szuvdnfiuuaz FanABNINENANINNLBWIRaSITER I 09E T
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o o = Yo @ ?.'/ ¥ ' = L7 1 A 1
ANUIUNITLIEUNARN ETL%NWHL’JUMM@%\WHVLN@’]N’]?Q WENAUUIBNAITNIULATRUNE

Talaamnsanazldsunsuniilwduusadmasisuans g unranaaauan nana il sei

]
=

n238nAAN RN BUAALFaanIN12AN K InaRLlanBUANAN (ARIWAUTTNN0L 2 MB )

u a

v
Y a o

wdnmnssauuATedlulnsnauianesaedIdine itsunsuusadiaesarnisouaning

A weiia DjVu 16



1NN 3
1 = a . 1 (=3
ﬂ']‘é"r]’ﬂﬂLLUUTﬂ?LLﬂiNﬂQHL‘iﬂﬂﬂUﬂ'\‘WL’ﬂﬂ’&"l‘i DjVu WNIULAU

X X = ] P 2 .
Lu‘ﬂﬂ’]luﬂ‘l’]uﬂ@’nﬂﬂLLu’W]'}\‘]sLuﬂ’]?ﬂ'ﬂﬂLLUUIﬂ?LLﬂ?N@QuL?Hﬂﬂuﬂ’]‘WL‘ﬂﬂ’&’]? DjVu

| & a A o a A o o ' P &
NI Iu')V]E]qUWUﬁuN LLu'mMWQZVI’]ﬂ’li’WﬁNuWIﬂTLLﬂiﬁﬂu@%uﬂ’I?Lﬁ‘ﬂﬂﬂuﬂ’]‘wL'ﬂﬂ@’]i

FnalisunsuntEanan Aidunetinan (Applet) fisidadn DjVuApplet Lﬁ@‘lﬁ;ﬁ%ﬁmmmﬁ
AzFINANINLIANATT DVU UniuuIRdimas (browser) liiae Taeilideadanatlunis
aaTivanlsunsuyd&nay (ﬁﬁmmmﬂ?zmmz MB) sRas RNAY TaelEvantsuLlas
lausis (nefdu 2) dAmdunistudndasyalfiingiuuy Div FNNLBEN AT&T uandvsy

o Ay oA e o Y 3
ﬂ'\ﬁ‘WWU’]V]iMLﬂEI'J?J@\‘IﬂUﬂ’Wﬁ‘ﬂ'W@’]ﬂ (8 slum;_ﬂugﬂmmmmmm

o 1 a [
3.1 izuuqmﬁu LL@%L?EIﬂﬁ‘Hﬂ'\WL’ﬂﬂﬂ'\‘iﬂ'\“’ﬂﬂkﬂﬂéluﬁl

4 2 a .
ADRINNIA
TUsunsnusndigas
4 .
VAT LN Pl GRETK!
ug9dLias
ANUBIUTINDNANT
Tdsunsuaniay y .
LATRIARNANAFIUE SN T
TLULNWANANT Tugunsu
DjVuDocumentOrganizer DjVuApplet
ANANT HTML+
APPLET tag
AUTARLNINBNANT AUELNAUNINBNANT

917 3.1 szUUARALLAZFINAUNNENANINWB AR fLTIR
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nzll ?:/ dI 1 P ! 1 A ! o <3
gﬂ‘V] 3.1 LL@@Q?ZUUW\TWN@%\‘]@’]N’]?GLL‘]_I\‘IvLﬁLﬂu@@\‘]@’)usl,ﬂfy ] AR AUAALNLATN

LANANTUALAIUBLNAUNINLANENT

3.1.1 dqu%’mﬁumwmnmi

- Anendnusildinentlsunsy DjVuDocumentOrganizer [2] 1N lin191ludan
N139ABLITTLLNINENANT DjVu

- antiu fren g DjVuApplet.class (137 bytes) uaz javadjvujar (192 KB) (1&
a1NN17 build, debug, WAT test lilaunan DiVuApplet) 114130 APPLET tag
(APPLET tag ﬁ@%’@mmﬁfmgiwdw <applet> fiu </applet> & i Ean applet
Tinneruann’li HTML page)

- anuiuadngilEaandlsunsy DjVuDocumentOrganizer 4azga193lWdlanans
anduneuiaedihivélulanealainneinen ielkddninldmaaeugaans

8

£ = 1 dl 1 (=3 v d’ a - 8~] a s
gnead he LLfiﬂﬂJﬂ‘ﬂuVI’Q?&@\ﬁﬂLﬂUiQUMLﬂ?@\?ﬂ@N‘W’JLﬁ]‘ﬂ?L’JULSﬁ?WL’Jﬂ?

3.1.2  N9RANUUURIULAAIAINLANEIS

AouBanAunIwenan? waansuulldllsunsuduusindimasnusinniiusongng
nwenans DvVu Taed il lisiasanndluantisunsnidnau - (MHawalszanm 2 MB) W0
ARAUANIEN §Faiuenizangenans Divu asaannasissusesidsunss DiVuApplet
fefipallsunsunignasstineasliiu HTML page Tilivinaunialsusdines Al Java
, 4 de Y d o Y
interpreter Y1tATRINTL HTML page Tulduanana Rasanan HTML page uu%qﬂiu@miﬂ
d‘ dl VR dl 1 = o 1 dld = ?z}/ =3
NAsasrasy Mnauw Laziiausadaeseiuiefuniesninnsizan applet W [sayinan
Tdsunsnues applet muNA uazdslil Java interpreter 11471 91N applet 1MN1391ARSLA
aanu)- fiaztlsanguuiuiaes page 1iu

Tuanendnusiidaenuuul¥llsunsa DjvuApplet  FasiHeridunnsineu uas
ArUANTTRAIsa LY

1. @IN170LAASHALNANTAN DiVu 18 Aneldnnsinaiuaesldsungs DiVuApplet
o ° ~ o v A o Yo
2. nenaasianInazinaugiuadaesiudayaaniaradne wazdinawldiunis

Wnswalduluy progressive  AANNNTOLAAIAINTAANNAZIDE AR BULAIRIUAN

T Y o
AAMNRZLREATULTAL °] ATHADHANTLNN
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3. dlsituludausasarudld (Ul) Geazdoaldnislfnauniugldnnlfdnaan

S ¥ ¥ & ! A o ¥ o dl 1
4. nsandunmaesmtiienatsiesannsaguinnewvizadaainuiiiaqiunuanieg
1§ uazsiasamnsnuansutinegfniunion o fuld
= A A o 1 A ¥ =
5. nelFenAunInenalsianeuzily page-on-demand  nanqAel A NInEen
wiinreanieg linansezae llfadansing o sevenansld tngluidndusaaluanmn

4 =
nﬂuuﬂummmm

3.2 LUANATLAANNITWAUIEIUETENAUNINLANETS DjVU AENIHIATN

wianafidennsimunlilsunsudaanisnananiiiasann (8]

1. nea1nndszaupaandniaedienin unisldmatinrean1sideing douliaig
MﬂmimﬁﬁquﬂLﬂuiﬂié’dw%u feazidiudnunnidunimnau nisa¥elsunsufiieni
graphic user interfacess, multitasking, network é‘iﬂﬂmm%[ﬁ’fmﬁﬂ's’m;?’j%uqﬁwzﬁw’m
16 vizalsifidosendelilsunsuilssinn wizard eeinglu visual C++ dasa¥elsunsy us

1
o =

= a a o dl b % v b2 k74 1
neaninalnaeenasidsunsudedngndadiunisuinllsunsunadreliudannldenlug

Q

(reuse) TnsanunsailasuudasiiaiisAnll sunanuiedau Wnisiuauideanisls
Tnelidugemaumeasiasanrenisaiellsunsmimurianun ssaunsoaiialilsunsy
dvsuuigeenniuanniusunsufifiiaidlsudaldlnedne

2. Tﬂﬂmm‘ﬁlL%uﬁfmmmmmLﬂu‘ﬁﬂummﬁﬁwmimﬂiﬂﬁuﬁUizuuﬂﬁﬁﬁﬂﬁiaq
Fulisunsufimuicanednaiialunisiunldeunudumesiin fesaindunesiiady
szuniedetned iaiunsnszyianzadlfednuidadingldeuaz s wne fidneguu
szuudfiFnisle du i llenalfinresnanfiame fdauy anaidousaiudune S
WATARELNsATe e 1 LA UNIX sa fiaulaefids sl Famaasaznanndndin
Wsunsuteslusunsienid ddunefidannauanansodenldld warludaatiuiumad
|1RTNINTFIUTY Internet Explorer A fiANs LN e ld s uruTisunsuAn a7
¥ udaagn

3. Tlsunsuanmnsnasesinauniels Java Virtual Machine (JVM) @NaLEin19

&

pantnallsunsudlulusdian (g *.class) wdq JVM aznautinindaslusiaamaniiluflu

4 . e LYy amdd = . .
nEATRdLAziNIUANA Al o sall Adedsitieldsunsnannnasainisaineuls
LU NIz TRNNg 2eineeus il JVM - uuszuudfimanisiensesnisindsunananan

lu5unnae
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dl % ] 1 = | o dl
4, Lummn‘ﬂﬂ?memmmqmngﬂmmm:uuLm@mﬂiﬂmmuuum@m
a '8 ydl o go// v = o [ 4 | Yo ?/ o I i
paNfialmefradian Astiun1watsesindndseiuliwngiulusunsutiuliinanudnazly
1 v a o 1 dll = KX ay o 1 dll 1
nalfiNneuRIFAeIATR9YTRsTLILTADN AnNastdan vuavanaatnaielillsunsuly
o o A QI dl 1 o ] dla/ %// o a
ANUITONIRURNTIY m@mmimuma‘mmmzuumuiﬂmmmuuiﬂmmu @m@uumm

o <

A ] o , = = A o v -
AN ULTENN ﬂ@'ﬂ&m‘a(secure) 'ﬂﬂ’]\ﬂﬁ‘ﬂ[ﬂqﬂ VLNNﬂ’]E’ﬂﬂVI‘]J@@@ﬂEI?@EIL‘]Jﬂ‘a‘lfﬁu[ﬂ

o 1 A

N1AgNARINRANLaend e lusTALUgeYINL e rgneanLUuN iNaA N aansiy

UINNINNEDU

3.3 walwan (Applet)

|
= ¥

wellmdnAelLlsunsaiignadduitedeliu HTML page WlUaunneldusad
05l Java interpreter LLABRNTIFL HTML page viils] Fiasauda HTML page ﬁu%gﬂ
wanlUriesecd dnow tazileusadizeSenuiamumiafinnis Benuedndnddu feay
Tnanlsunsuaasuadindanunnuazdeli Java interpreter %1971 mnuadiwaaninng
MAdvineanin ﬁ@:ﬂmﬂguuﬁuﬁmm page 1

T1lsunaunTnaanTiily application a9 un1als Java interpreter
snflugasendalsunsudu LAZAINITNATLANNNTAILHULAIFILES A938NTT standalone
Tusunsy walisunsuiifluuetindnasdasineuluaniazuadaninunlilnausd
Lsﬁmﬂ,ngﬂmmﬁsﬂmfmu@umm’ﬁLﬁu“umiﬂﬁLLﬂﬁuiﬁmu%umwﬁm 7 191A9ITANN"3
NeuaasuetwanIuilll embedded wanzsasanAaLsadiraslunaunieu

Wsunsuzesuadmsnilegnaenindudaazliingidy class uiazlignansarinau
16lnel Java interpreter (java.exe) willauiuAangues applicaton n1sEanlduelingm
yinautudeinanaaely HTML page tngld APPLET  tag LAzl anTuazinauly
annzuandentesusadige e Java interpreter agne’lu aenaTW Microsoft  Internet

Explorer

3.3.1 ARnawalWan (Applet Class)

aanauarnangnimualilu package java.applet AanawaLWARTENENIAN

ARNA Panel 9UEN8N1AINAAIA Container E9UEN8N1AINAAIA Component A43L7 3.2
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java.awt java.applet

java.lang
'a Y
object 1 Component /L/ Container /— Panel — Applet AppletContext
\\ J
N ‘ AppletStub
~
[ Serializable J L ImageObserver ] ( .
java.io java.awt.image \ Audioclip ) 7
KEY CLASS / ABSTRACT CLASS / extends
[ INTERFACE ] [ INFREQUENTLY USED ] """""" implements

71l7 3.2 Applet Class

3.3.2 da9TInuasuwatl i wan (Applet Life Cycle)

et WARATHTNTIAL AN LA ] ASH AB init, start, paint, wait, suspended,

stop AT destroy )0 7 wadlmdnazgnusnditeiraunulinniiunisiuan gl

pninnuuald anunsouansiduginisnlaauanauslanagi 3.3

need to
repaint

71I7 3.3 Applet Life Cycle

4 2 « g X a . 2
WHeBNAuLelmangnaiaaulaanis new() milew instances Mialtl uazazFuinanu
a4
unAe
1. Wnganiue init udadnganiue start wdadinganiue paint uazidnganius wait @9

'
a =

Azngn9emnnIInl (Event) angld (Regunmaniuidnlinie mouse, keyboard 190
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graphic user interface) Razdun i AANNTMN9 U189 method Anvua l3d w5y
o/ o rzj/ dl 173 v o ¥ ] . dl e‘d‘ 1
AANALIMANIIOITU WalaFaudoazndudnganiue wait inasaimanisnidusiall]
2. szwdniueimanag luaniue wait wng i lasuulas HTML page aunin 1y
& 4 S A o « o
2.1 Wunuwannareuathnantiusdeasinisinlud Wy Wauwsliwdngnilasu
. . . A . dl o ¥ o
WA (resize), TELILUWIA (Maximize) ¥F0H windows auNITILLGean T
wathnaauazgninliiianisinanaia denaliuaiindadnganiuy paint
di < v o ¥ ] . o—dl 1
WHatadaudaznaudnganius wait samesnisndausia bl
2.2 funuanuareuatmdninlitsnglu page resusadiseslunouiu g
e ldaeu page liguiihau visenatlu minimize azinliusadigefann
Adsluetlmandaganiug stop wazidnganiuz suspended Teuaiinanay
wyaseat lwanuiilng liganiu8unnaandld uazlildnouls o ldaundn
4 g2 B . s
Nunuansuaresualindntiuazgnn Winauunlsnganaic usadaesiay
aanAdaliiuelmaniudngan iy start, paint LAz wait e ENNNIUEN
! P < ' . v i - A
3. szudnanuelindned lwanius wait vanglinaiu close 189us9diEasiNaNYANT
191w agvin e dinandnganiug stop  uazlilganiuz destroy uda@uganis
N9

%

Y a o 4 aa @ o X
AR QLﬂE‘]LﬂHQﬂUﬁQQT"JmTﬂQLL@?JLW@WW@@‘{TJVL@WQH

¥

Hagnaineau ueilwanazdinganius init, start uay paint

1
—

- PaURNNaTe (Usdlefiann1ew) axidnganiue stop Uaz destroy
o | - v & o \ oA
- UeINARATHANANIUE init LATADIUT destroy lAASILALY TTWAS KW init LHaADY
BHAUNNUATINIA WA destroy HBNBIaTY TaaznauNiinauantyls
=3 1 A ¥ %’/ :g [ ¥
- ueiln@RaznnuanNUY start 1178 stop lenaaa3e IufUNIAUANTEE L
- uathwdsazugpsawmnnisaiegluaniuy wait¥se suspended eitflunanunu dou
AUy 7 W wed ivinewadaudtazhueenlliun
lanwsnaaulilsunsiedasundaslduetindaninisaiiudiuaniug
wuuuanssllanidld iwesainusadae fifugaruaunisantiulilassuendnniu
AnNuzAg ) aeelafinIN 1914919190 INUANTINNILBIUBLINA AT DUEAALTHWNY

4w
an Uil 1 14
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3.3.3 APPLET TAG

APPLET tag ﬁ@%’@mmﬁﬂgiwdw <applet> Ay </applet> @1u5uldiEen
wadwam liimieuainlu HTML page
<applet
code=applet_program
width=pixels
height=pixels
[codebase=URL]
[archives=jarFile]
[name=applet_name]
[align=alignment]
[vspace=pixels]
[hspace=pixels]
[alt=alternateText]>
[<param name=parameter_name value=parameter_value>]*
[HTML text displayed in the absence of Java]
</applet>
Raatisydna [ fu ] Ae option dvazivieliAld vnanudae * avvunaia S4qan

v
% '

An%aile defiegniadudneaes = Aede attribute 209 APPLET tag wazefiagfinuaan
189= FaA184 attribute 1 Azifiudann  APPLET tag azéfesi] atirbutes atinsiianie
code, width LLaZ height
- code srylilaunsnaas applet ﬁl%qﬂﬁﬁmu Fafllia class winiflu applet ﬁlagj
T lriauasdasdnaislngld URL drénsdaudiiiendalidazduded relative fu
URL wadvinl el T WA HTML et
- ‘width 331_4mmmwmﬁuﬁluumu@uﬁ@zu,mm applet 11 HTML page
- height izuﬂfnm%ﬁwmﬁummmqI;T\iﬁ%l,mm applet 'l HTML page
d94 attributes 184 APPLET tag il options fataviensa
- codebase 921 base URL %84 applet class ﬁ@zgn@mmﬁ’mu Gafda lasnnes

fazgnAum applet W mnlaisey attribute # base URL a89Ina HTML azgnld

I base URL 2184 applet
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~ archives 3210184 jar IW&AE applet Aazgniinan Wlunsdlnsinistiudalndees
applet 11l jar g

- name i:ﬁmm applet filselamilunsdifiung HTML page a1afivane “| applets
FnaunSeniiv Geazvin i applet  nilaanunsndnedatn applet uikld lunsd
applet %15}’%@%& applet Mﬁﬂ%ﬁ@ﬂ% getApplet() ﬁﬁmuﬂ'ﬂu AppletContext
interface

- align 7£1n17374 (alignment) ﬁu‘?‘imm applet 1w HTML page %mé’wﬁumm’m
sunming IMG tag 299 HTML  Aniduly|Re LEFT, RIGHT, TOP, BOTTOM,
MIDDLE, BASELINE, TEXTTOP, ABSMIDDLE tLlaz ABSBOTTOM

- vspace Waz hspace i:qﬁfaqdwiwdwﬁuﬁmm applet Audanauvizaglninly
HTML page £ Tnesvyiiluanuau pixels 99958V ULUIRI LAY LI WA Y
PUANGL TIREAEIT USRSz 8d IMG tag 11U

- alt szydesniafiazgnuanclu HTML  page dumadigefifuaunsnidnla
APPLET tag Wi ld@ndnsnnnanulsunsy applet vld ety Feenaifumens

[

pda9d Java interpreter vira luiannasnluan applet unnle

BAMNI0AINI AT HTML page Mg applet 14laald PARAM tag s
AzFDIITYRELITNd N <applet> il </applet> HgtluuuAall

<param name=parameter_name value=parameter_value>

dl Y a v dl o I dl = a rdl v &

W4 PARAM tag Mdannanfiinesiauilasa wi applet #il4anaazlnisimasnfa
16 90 o nsdimefazsiaeilng attribute 1HWTe (name) wazAn (value) ultlsunsnaes
applet 1A MITRmesaanuleingld method 2129AaN% Applet Ag

Public String getParameter(String name);

Tnediasszyganisniimafiiuliiiy Sting name WesanAtw@svalue U String

wazazlpAraanuily String winths

3.4 nsaanuuuldsunsa DjVuApplet

[%
a o A

Tuinddsilinn1saaniuL packages uazNgu class AMuiunnswmunlilsunss

DjVuApplet famalyil
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package com.kik.djvu
nelu package ﬁﬂi:ﬂ@uiﬂé’qm@ju class fildannisutlasians s (version 2)
dviunisilugadeyalidugtluuy Djvu finneuSin AT&T wandawiunisiamu
ann C++ viag luglaasnimianan
1.1 package com.kik.djvu.anno

package 51°9ﬁzﬁm§uma? decoding annotations
1.2 package com.kik.djvu.outline

package ﬁ‘lfﬁz%m%umaf decoding bookmarks
1.3 package com.kik.djvu.text

package M dvzunis decoding WAZN19ALMT hidden text
package com.kik.djvubean
nelu package ﬁﬂizﬂ@uiﬂé’qm@jm class T wiunsaidauFnsariudld
(Graphic User Interface)
2.1 package com.kik.djvubean.menu

package e drvsinnsaing pOp-up N1
2.2 package com.kik.djvubean.outline

package ﬁi%z%m%”umm%a navigation pane
2.3 package com.kik.djvubean.text

package e dminsuansuaT IR SN (searching text)
2.4 package com.kik.djvubean.toolbar

package ﬁsl%zﬁmﬁ*ummﬁ”‘w toolbar navigation
package com.kik.djview
na’lu package 5ﬂ@xn@u1ﬂﬁqgﬂ@u class R MELLARINALANENTAN DjVu
Tugtuuureanatinan
3.1 package com.kik.frame

package tgndludumaumsmaseuuazaiiniisunsa Gowadnsildazerlugl

124 stand-alone browser
annnsnagiesAlsenauaasidsinsy DjVuApplet (Lot
applet : HuumLlszanns 137 Tus
Wdmsuaielng DivuAppletclass  iatinllld13le APPLET tag 1ediandns
HTML
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- menu: Nauatszunns 5452 Tus

A5 ULAN pop-up Wiy applet Wat daAAnNLumNd4d19991 vizanalluiung
POP-Up N PP 3 3

3

W3auAL CTRL key pop-up Aazilsingeanun

- toolbar : Huualszns 34079 Tus

TdduiuadenaufMeuLuIIusauienans

- outline : Naualszanns 8502 Tus

1A uFuannsWeridu outline navigation 194 pop-up 1y lunstifitanans Djvu &

PALULN

- frame : Haunailszanne 4065 Tus

T ludumaunimaaauuazaiinlilsunsy Gsnaansn ldazaglugiaes stand-alone

browser

3.5 AnENLUAUa4ll5WNT DjVuApplet

Tilsunsy DjVuApplet AAuANIRAYIEAZIAEARINANTINN 3.1 e LR Ida1un9n

1 ¥
ALIANANEIUZNI9MN9UIRY applet 14 IaenAwaItazgnAT AR UNeNII dmas

<APPLET>, <OBJECT> %38 <EMBED> tags

;19199 3.1 AnuantRuesllsunsy DVuApplet

Name, Values

ANRELUNE

AboutURL,<url>

Amdualun URL Aifludagyainaniu applet 1
Anaeng;

<param name= “abouturl” value="http://www.chula.ac.th”/>

Cache,[yes|no]

419157 enables 1138 disables  bud31a89 predecoding kA
caching

ZELINE

<param name= “cache” value="no"/>

<param name= “cache” value="yes"/>

Data,<url>

Amiuszysnumlsuaznisdniaenans Divu

<param name= “data” value="..//sample/book.djvu”/>




;13199 3.1 (sin) AruaniRaaalilsunsy DjVuApplet
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Name, Values

ANREUNE

Menu,[yes|no]

43U enables vi7a disables ludauas pop-up tHY
FINBEN:
<param name= “menu” value="no"/>

<param name= “menu” value="yes"/>

Toolbar,[yes|no]

431 enables 74 disables TudruaasyaLng
FINAENg:
<param name= “toolbar” value="no"/>

<param name= “toolbar” value="yes"/>

NavPane,[outline|none]

o o

Q195U enables 9170 disables  ludau1n4 navigation
PRI
<param name= “navpane” value="no"/>

<param name= “navpane” value="yes"/>

pane

Zoom

[<number>|width|page]

A miuszyAniluasidud nldlunsguuinienans
Aaagin:
<param name= “zoom” value="300%"/>

<param name= “zoom” value="width”/>

MouseMode

[pan|zoom|text]

ATUNINUANEANIINTBINIE : panning, zoom
ANRging:
<param-name= “mousemode” value="pan”"/>

<param name= “mousemode” value="zoom"/>

Page,[<number>]

ANNFUNUUANTINN FBINFUA A

<param-name= “page” value="5"/>

LogoURL,<url>

Td@usunmussuleaes url Wagldaanllnlald

<param name= “logourl” value="http://www.chula.ac.th”/>
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42 mssanldaulaussuasldsunsy DVuApplet

lAneninugiflgiden1dlisunsy NetBeans {11 IDE  dufunnswannlisunsy
DjVuApplet flai1dnnnnreenlnduaziullsunay DjVuApplet ka9 NetBeans project fi
aznnsaieindunldansvg Ae
1. DjVuApplet.class (RuunaLlsznnns 137 bytes)
Tiduniuuansnaenansniw Divu lugtuuuaesuetwan
2. javadjvu.jar (Raunatszannd 192 KB)
dsenavlldaenguaaiadmiunisiiuandesa idugluuy Divu LL@zﬂ@jmmmﬁ

liduFunisadedaunsenuild (User Interface)

ey lunisds applet  auausnnlinisunusadaesvasgldne nisdeinalillu
wradranfazlndazidgnanrinnndinasdelnalunnilsindanidunasuaeddndeas
Manue wazyneldnsdudadngdasdae nstudn g lugy) o) axlddss@ninanmandinis
al [ c @ o :J/ dl b2 1 ] =l 1 b7 ~3 él = o
Tudnlndian o Aetiwielinigds applet shupsedneldlfiiaan  19139Aasin applets
wiantududaaady jar Wainesdines Wed jar aRlddsusndimesuan A4 option
archives 189 APPLET tag W@ansi147 applet siafisieanislu jar Idsiils

a1ntiu N | DjVuApplet.class (137 tus) uaz javadjvu.jar (192 Alalus) 14

1411 APPLET tag M19gilu HTML page /9%

<IDOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN">
<HTML>

<HEAD>

<TITLE> Sucheraporn </TITLE>

<META NAME="Generator" CONTENT="EditPlus">
<META NAME="Author" CONTENT="">

<META NAME="Keywords" CONTENT="">

<META NAME="Description" CONTENT="">

</HEAD>
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<BODY>
<applet

style="border:0px none;margin:0px 0px Opx Opx;width:100%;height:100%;"

code="DjVuApplet.class"

archive="javadjvu.jar"

width="720"

height="480" >

<param name="cache_archive" value="javadjvu.jar" >
<param name="data" value="index.djvu">
<param name="abouturl" value="http://www.ee.eng.chula.ac.th/">

<param name="helpurl" value="http://www.ee.eng.chula.ac.th/">

</applet>
</BODY>
</HTML>

A13797 4.1 anfnausalufaai 1 APPLET tag

A e o v =
arfnalnunAnattdumasuntelu ANTNVNNE
APPLET TAG
code="DjVuApplet.class" ‘;Tz‘i_qliﬂ‘;‘l,l,ﬂmmm applet ﬁ%qnﬁ’mﬂu

. . | . dl s rz:lld dl o
archive="javadjvu.jar" TCUTRUAN priW@‘Vl:H applet NAZNNNU
width = "xxx” ANUUAAIINNTI9TRIUEAFS (MUae LTy
height = “xxx” APNN)
<param name="data" NUUAAINGILRIUENFN (Midaenuqann)
value="index.djvu"> AwiLsreaWan 1w DiVu
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- code A wiuszylilsunsuaes applet azgnnneu Tufulne class mnidu

s v ¥ =2

applet Nagludulas (Web site) auazsiasdnaiielaald URL frdnadeusiinesda

1
o aa

Iz luTeRdnmusiu URL reaiuled Afllnd HTML thued

- Archives T%ﬁﬁuﬁ*uafzﬁmm jar IW&RT applet ‘ﬁ'%gﬂﬁqmu W unslisinnstu
dnlndaes applet inlu jar lWs

- <param name="data" value="index.djvu"> wunnsdanisiimasann HTML page
11lq applet Ingild PARAM tag %w:ﬁmi:q@giwdw <applet> i </applet> Tu

pp = g Ao .
Nunaneli applet LAANAINWLANANINNTALN "index.djvu

4.3 FAIULTANAUNINLANANS

dnuiranAunwandisagldilsunsudumesidnannaasisasiiauaasninanans
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HerfduniamieuuaranaNRNAAyasdeuEanAuNWaNans Teun
G dl v d‘ﬂ/ $ b 1 dgl b
1. nsusadiangas e lfeanansisednisudanldaiunsnanuilewnisluianansle
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5.3. IMPLEMENTATION ISSUES =

The efficient implementation of simple principles can be extremely complex,
and is beyond the scope of this paper, especially when the constraint is to
segment & million pixels in a time that is of the order of one second. We
will just mention two implementation issues that call for fast morphological
operations [18].

The fact that the candidate component boundaries are likely to be blurred
significantly complicates the filtering algorithm. On a typical 300dpi scanned
document, becanse of a combination of losses eaused by printing, decay of the
ink and scanning, there is a | to 4 pixel border between the foreground and the
background in which the luminanee is blurred and the color may be unreliable.
If we want to encode the image exactly, not only do we need to encode the —
position of the border, but also these 50 lumen variations in the foreground
and the background diserepancy costs! The total coding cost may be larger
than if we just encoded, with wavelets, the whole image as background. It is
therefore necessary for the encoding process to ignore these boundaries.

—  For the foreground color, we compute the average color over an eroded
version of the eomponent shape.
—  The background color is encoded using the masked wavelet algorithm, with
a mask which is a dilated version of the component shape.
Depending on the document, the width of the border may vary and it is

nacnocnrr to annrch for the haedoe aidth that will aricld tho looact hit eoct
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include: text images, backgronnd images, [300% mna.ness ared by multiple pages, OURed fext, and several types &«
of annotations. A multithreaded software

-

re with smart caching allows individual components to be loaded
e pre-fetched or loaded on demand, allowing users to randomly
Jlent, and without the help of a hyte server.

hape dictionnaries, or background layers) are loaded as required
and cached. This greatly reduces the ovi2s% idth requirements. Shared dictionnaries allow 40% typical file
size reduction for scanned bitonal documiFig Widt™|0dpi. Compression ratios on scanned US patents at 300dpi are
5.2 to 10.2 times higher than GroupIV wiFit pag(~| dictionnaries and 3.6 to 8.5 times higher than GroupIV without
shared dictionnaries.

Components that are shared accross p{a0¥h——|

Keywords: DjVu, document imaging, scanning, wavelets, segmentation, digital libraries

1. INTRODUCTION

As the world transitions from the universe of paper to the universe of instantly accessible digital content, document
imaging, document image compression, and document, image distribution have become prominent research topics.

Although, the Internet has given us a worldwide infrastrueture on which to build the universal library, much of the
world knowledge, history, and literature is.still trapped on paper in the basementsof the world’s traditional libraries.
Many libraries and content owners are in the process of digitizing their collections. While many such efforts involve
the painstaking process of converting paper documents to computer-friendly form, such as SGML-based formats,
the high cost of such conversions limits their extent. Seanning documents, and distributing the resulting images
electronically is not only considerably cheaper, but also more faithful to the original document because it preserves

q iho_ssiossel mmesonk | |
2
|@ Applet DV udpplet started ’_ I_I_IQ My Computer
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Tabla 5. Cualitative ecomparieon of varions imaze rer tatiem schemes for she viewer The *Memory® col

umn indicates the sypical memary size requicred for a letier siwed page at 300 dpi.. The “Panning Spesd® and
“Irogressivity” columns indicate the relative compunztionzl oost of ‘mplementing these features.

3.3. Internal Image Representation

Heow the image data is represented in memary by the viewer directly impacts the the zooming and panning speed
and elso affzcts the efficizacy of Lhe progressive dscoder. Most image viewers simply decode the data and keep the
fully dacompressed image darg it memeory. This simple approach fails in 7wo respects:

» A Tally decnmpressed S0Api deenment imzge in molor ocenpes aronnd 2905 of RAM, which canses hesvy
disk swapping on most PC configurations. Panning is impracticably slow if mewly exposed paris of the image
must he swappoed-in from disk.
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[ Image Representation | Memory | Panning speed | Progressivity |
Raw Image Data 25 Mb - ——
Compressed Data 50 Kb - +
Intermediate Data L5 Mhb + + =

Table 5. Qualitative comparison of various image representation schemes for the viewer. The “Memory” col-
umn indicates the typical memory size required for a letter sized page at 300 d.p.i.. The “Panning Speed” and
“Progressivity” columns indicate the relative computational cost of implementing these features.

3.3. Internal Image Representation

How the imape data is Jouseasaiad] in memory by the viewer directly impacts the the zooming and panning speed
and also affects the efficiency of the progressive decoder. Most image viewers simply decode the data and keep the
fully decompressed image data in memory. This simple approach fails in two respects:

o A fully decompressed 300dpi document image in color occupies around 24MB of RAM, which causes heavy

disk swapping on most PC configurations. Panning is impracticably slow if newly exposed parts of the image
must be swapped-in from disk.
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4.3.2 ﬂ']%‘ﬂ')‘lJQNﬂ']%‘ﬁ']\i”l‘H‘H’fJ\‘i Applet NIUN19 APPLET tag 1249taNd1T HTML

o

Aeldianiseenuunlilsunsu DVuApplet Wl ldeuaunsanIuRung

71989 Applet H1uM19 APPLET tag 1evienans HTML Taefidldannlaifoadnlues

RaafulAnvadlisunsy DjVuApplet aaziBanldnan AU 3 uaAIsannaR 3.1
poatrei gl ldfasnslillsunsy DjVuApplet waAwNY pop-up fBNAay

£3
AYLIANNIEMN9IWLYL APPLET tag l6i#all <param name="menu" value="no">

<IDOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN">
<HTML><HEAD>
<TITLE> Sucheraporn </TITLE>
<META NAME="Generator" CONTENT="EditPlus">
<META NAME="Author" CONTENT="">
<META NAME="Keywords" CONTENT="">
<META NAME="Description" CONTENT="">
</HEAD><BODY>
<applet style="border:0px none;margin:0px Opx 0px Opx;width:100%;height: 100%;"
code="DjVuApplet.class"
archive="javadjvu.jar"
width="720"
height="480" >
<param name="cache_archive" value="javadjvu.jar" >
<param name="data" value="index.djvu">
<param name="abouturl" value="http://www.ee.eng.chula.ac.th/*>
<param name="menu" value="no">
</applet>
</BODY></HTML>

A miunisrauRNAantFau 7 aazan ina1 T uumi 3 uanafaniean 3.1
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45 MAag19N19RGI9LANEITNIN DjVu

o

ludeilffauldvinmmageuienansnn Divu wikatuildfinnsaunuluda taedl
FumeunnIinaugasie il
1. Fedelndin index.divu Tagiiananssananafiavnalwdiwingu 197 Alalus Usyney
el geviianansiaan 18 uth
2. A nuansaiaenans HTML Junmiielndssae lWddn index htm
3. w1 lWa DjVuApplet.class (137 lus) javadjvu.jar (192 Alalus) waz index.djvu

114131 APPLET tag M19tflu HTML page #4il

<IDOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN">

<HTML><HEAD>

<TITLE> Sucheraporn </TITLE>

<META NAME="Generator" CONTENT="EditPlus">

<META NAME="Author" CONTENT="">

<META NAME="Keywords" CONTENT="">

<META NAME="Description" CONTENT="">

</HEAD>

<BODY>

<applet
style="border:0px none;margin:0px Opx Opx Opx;width:100%;height:100%;"
code="DjVuApplet.class"

archive="javadjvu.jar"
width="720"

height="480" >

<param name="cache_archive" value="javadjvu.jar" >

<param name="data" value="index.djvu">

<param name="abouturl" value="http://www.ee.eng.chula.ac.th/">
<param name="helpurl" value="http://www.ee.eng.chula.ac.th/">

</applet></BODY></HTML>
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LizardTech, Inc

821 2nd Avenue, Seattle WA 987104

lvincent@lizardtech.com

[Proceedings of the Inlernational Symposium on Mathematical Morphology
(ISMM), Sydney, Australia, April 2002, CSIRO Publicalions]

Abstract.

We describe the “DjVu” (Déja Vu) technology: an efficient document image compression
methodology, a file format, and a delivery platform that topether, enable instant access
Lo high gualily documents from essealially any platforn, over aay conncciion. Originally
developed for scanned color documents, it was recently expanded to electronic documents,
3o DjVu has now truly become a universal document interchange format.

With DjVu, a color magazine page scanned at 300dpi typically octupies hetween A0KR

and. BOKE, i. & approximately 5 to 10 times smaller than JPEG for a slmlla.r level of readabil-
imoe GO Mleaosro alart en ol o TV alon T
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