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SITTHICHAI THAMRONGWATTANACHAI : THESIS TITLE. (WEB BASED DJVU DOCUMENT
IMAGE STORAGE AND RETRIEVAL SYSTEM) THESIS ADVISOR : SUVIT NAKPEERAYUTH, 71
pp. ISBN 974-03-11120-2.

In this research, a web based document image storage and retrieval are designed
and developed. For storage part, a Windows based program, DjvuDocumentOrganizer, is
helping users to convert BMP or JPG scanned color document images to DjVu format. DjVu
is a good compression for color image with texts and pictures inside. The program was
developed with many features such as recognition of printed numeral cropped images in
content and index pages by using template matching with hyperlink to the corresponding
pages. In addition, any hyperlinks to other URL can be inserted manually in any area. All the

document images are linked sequentially and combined into one volume.

In retrieval part, the whole document volume will be uploaded to a web server. An
HTML document with hyperlink to the first page of document volume enables the retrieval of
all pages using Internet Explorer with plug-in. The users can access the documents
sequentially or using hyperlink from the content and index pages. Moreover the users can

download all documents and browse offline in the same way.
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MARUIN N

DjVu Shared Library API Specification

1.94 wuumwinldiulausis Djvu (DjVu Image Formats)
1.1 djvu_pixel_image '
typedef struct djvu_pixel_image_struct

{

int flags;

#define DIVU_PIXEL_BOTTOM_UP Ox2

#define DUVU_PIXEL _RBG Ox4

#define DIVU_PIXEL_BGR O0x8

#define DUVU_PIXEL_GRAY Ox 10
int w; FANNENIIDINTI/ .
int h; AANHAITBININY :

size_t offset;

size_t rowsize;  /ANNNANTBI0L LUMUILAANIWY 1
size_t pixsize; raruihissieannIn .
unsigned char *data; /*W@EﬂﬁLﬂ@ﬁﬁﬁl’@ﬁﬂa RGB*/

void *privdata; /*ﬂ'qLL@mmmmqwmﬁLmﬁﬁ%w RGB*/

’kiht Xapi;

int ydpi;

}

djvu_pixel_image;

mgszasd

Widugtuuuaesnwitiessiudiuiunisnisdeiseiuiauainlauszluduseunis
b7 o = s dl = [~ o/ U dl = o’ v o~ =al’
[Wsiavizanansia  deteudusaulslaseadie  Ieeflanananisiiusnudaasninaiag
Tusunsn Djvu Document Organizer azmliluansuanianinaenn tnelddeyadlug
LuL RGB #ildarnnisaaanisiivds uazaunde Aanueng adaliaaanaugadis

viraudaailulwaaiingu 1 JPG vz BMP uazlumanduiu
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1.2 djvu_run_image

typedef enum {

b

BIT_RUN, UMD AT/
GRAY_RUN, FSuiili 256 e/
COLOR_RUN, F5undlug®/

} djvu_run_image_type;

typedef struct djvu_run_image_struct

{
unsigned int w; /*ﬂ'mmnf’ifuwmn']wlwmmmmw*/
unsigned int  h; ARaNgarasn W luminea AN
unsigned int  nruns; RN
unsigned char *runs; /*W@ﬂﬁtﬂ@ﬁiﬂﬁ%’@g@ﬁ*/

unsigned int xdpi;

unsigned int ydpi;
7djvu_run~image_type runtype;
}

divu_run_image;

s

ZIMENG

stluuunwadaiildiudayanimanesn vizaldiflu mask

1.3 djvu_halfcoded_image

typedef struct djvu_halfcoded_image_struct

{

N . v
unsigned int w; FrannunIeresnwliae AN W MY
unsigned int h; FAnNgITaIN W lie RN W DT
unsigned int original_w; raanundnsasnwide Wi dundnsiar
unsigned int original_h; Fanundnsasninigeliweddudsvay

int memuse: 1 3unosuing ananani g AuA wa i/
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char *info; péayadiar assname
unsigned int- dpi;
float gamma; FeununaesBatuTldun i sTa
void *privdata;
}

djvu_haifcoded_image;

Trqlszad

Wdunmdoasmansiinisiswesd  laldaesGunldnwngniiudaudamse
9 = ~ [ [ 15 & t @ [~1 o H . .
Faudeiaatnaienisiudn usddbildminpansaniudnauninasg pixel image una
HARAINN1TEENRaAtY djvu_decode @xnsowiaauliiily pixel image 1alaaFaniaddu

djvu_render_area

2. ﬁﬁmﬂ@d%’rmﬁﬂ@‘ﬁﬂ%ﬁ’uhﬂﬁﬁ DjVu (DjVu Paramster type)
2.1 djvu_mask_parms

typedef struct divu_mask_parms_struct

{
size_t size; rannpaasdasea il lusmion lus
int fiter_level,  FesAlsznoufiseriosuazd mé’;ﬁﬂ’jwmﬁw:gﬂlﬁuif’i*/
int multi_foreback;
int flags;
int dpi; LA annetnauas@sslumiseqasieiio
unsigned int high_resolution_threshold;
unsigned int verylow_resclution_threshold,;
void *id;

}

djvu_mask_parms;

Toguszass
MuidudmnniimesdmiunisnmsBuntdWeriduy  divu_mask  &wmfunisa¥ae

wnaiellunstudanim Divu anunsaiEuAulddaanisizan divu_mask_parms_init
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2.2 djvu_encode_document_parms

typedef struct djvu_encode_document_parms_struct

{
size_t size: Faunnuaalnsaai1retilundnelusty

float target_gamma; FANMNNNT $E1979 0.1-10.0%/

unsigned int background_guality;

FAAnan AN 191 311 20-100%

int flags;

unsigned int textcolor_dpi ; /*ﬂfnmx@amm%uﬁwﬁ’ﬁ@*/

unsigned int background_dpi ; FpanuazBEaTesuLfiAns 9T
void *id;

}

djvu_encode_document_parms;

Tnguseasd
Widunfuamaimesdmiunisnisizantdiendus  djvu_encode_document

AwFunstivdmanarsamifidugiuuy Divu sssieanis asnsalusiulddennisian

dijvu_encode_document_parms_init

2.3 djvu_render. parms

typedef enum {

COLOR=0, FFsuaain wlFuynga
BLACKANDWHITE, HlAnummasniniliduninanami®/

BACKGROUND, /lisumasniwanizdrundununnsiasn/

FOREGROUND Msusasainanizdiruiidunasnsas

} djvu_render_layer;

typedef struct djvu_render_parms_struct

{
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size_t size; rraunansiaseairetividaeniulusy
float target_gamma; FAUNHNNTBINW HANTTIdNS 0.1-10.0%
int dither_depth; /AN AINNANTENRANUTUNTIALERTNIWY
int flags;

N v d’ b et = %’/
divu_render_layer layer; Al AN T RN T UAAHANI NN LNST Y/
void *id;

}

djvu_render_parms;

3. Weanduulasnwlidaglugiluuy Djvu (DjVu Image Conversions)
3.1 djvu_mask
djvu_run_image *
djvu_mask
(
const djvu_mask_parms *parms,

const divu_pixel_image *img

(%

ngusrass

uBnLiANE19eENAINATHIANFMINAB(LENNIABANANNNH) Tneavaig
divu_run_image aansniuidmm 14lasferndu divu_encode_document SusAtwastiimesd
1aun Faulslaseasne divu_mask_parms wae divu_pixel_image

SnmduariuaunuiinwaziBen 200-400 Qm&iaﬁq aghifimanfuanuazidon
uinwdAnLazIdEA 100-200 Ggmﬁiﬂﬁq agfanafiuANazBen 100%(2 wi) uinwi
atfufianuasdeatenndn 100 "gﬂﬁi’aﬁ? ARUANNALBER 200%(3 1¥11) wazkuzin W e
DJvU_DOCUMENT_LOSSLESS_MASK uar DJVU_DOCUMENT_BYPASS_ THICKENING
éaLﬂuﬁ’mW@ﬂﬁ@gﬂu djvu_document_parms AUWTu djvuﬂencode_dobument Anel

Safsuiiinaudsaazs djvu_run_image nau8wsu T luderigu

djvu_encode_document fig il
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3.2 djvu_encode_document

int

djvu_encode_document

(
const djvu_encde_document_parms *parms,
const djvu_run_image. *mask,
const djvu_pixel_image *image,
djvu_output_sub *outf,

void *arg

Trguseasd
Gunldfsfdutifeninistivdanan RGB Mifuediusiouls image Tefinnsain

28 FaensiFundendu dvu_mask wiudlilusauds mask Funfesudn Avwnsiimes

1
oo =

Anduntstiudmiuldlulnseade parms 491 divu_output_sub Hudeidunldduiunas

o 9 =lld o L% < 3 Lo &F
wrdaysntiudaudaliifiuduiviinadwa

3.3 djvu_decode
djvu_halfcoded_image *
djvu_decode
(
djvu_input_sub *inpf,

void *arg

TnpUszaen
TdwFuadrenm halfcoded annanansniwlugtiuuy Divu Teafudawisdines
AaRei4 djvu_input_sub TufluiaidunlddmiuniseudrdayagUuuy Divu anlndus

25 ARE VIRRINTMUILAINARAAENINNTARIENITTILS A

1
of

wWanizaaenIstiud st dafeitutiacdeAnauilusanaAIn - halfcoded 9

ganunranlasWdunwlnidaenisGanldfaddu divu_render_area sia'lyl
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3.4 djvu_render _area
djvu_pixel_image *
divu_render

(

const djvu_render_parms *parms,
const divu_halfcoded_image *mask,
constint subsample,

const int xmin, const int ymin,

const int xmax, const int ymax

mglsrass

i H
=4

WeaieA1 RBG Miludayaaasniwainaaw halfcoded image

4. maulagunilasnin (Djvu Pixel Image Transformations)
4.1 djvu_pixel_copy_scaled
djvu_pixel_image *
djvu_pixel_copy_scaled v
(
const djvu_pixel_image *const pimg,
constint subsample,

const int quality,

TAnLisvasA
Wevnastie-aaaswngesnn lesudmisfimefaunwniily pixel image 1y
) i ar -d' 9 d’ ul/ =
NwRNLAY subsample WuAdaaRltuenn1sldsuidasunmiiume
subsample ¥y 2 azldgnmhlauadnndinimdn 1 wiadhs 172 win)
subsample Wil 3 azlgnwidasnsmanndnniman 2 1w 1/3 i)
subsample WL -2azldmwiBsnaluaindiniwdu 1 win(fu 2 win)

subsample WY -3 azldn witleunaluanannimds 2 winefly 3 1)
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1 e = ] % R as ] d’ 3 =t d’
Adaaenald quality azdusiaeaszwdng 0-100 AvenmAsGEuTE eI
nw e il sldaRgunnfulddwiunisi s mGaudnfd il 10 mezdeecll

Az nniqasdnT winldwus

4.2 djvu_pixel_rotate
djvu_pixel_image *
djvu_pixel_rotate
(

divu_pixel_image *,

float angle

Trguszasa

3
o 9

g mFunsunwmaiua angle 1fuLiang Taaasseafluanuruminaes 90 asAvin

1w ArdanduanilunwudsnignyuiEeufenudalugiian pixel image

4.3 djvu_pixel_gray
dijvu_pixel_image *
(

djvu_pixel_image *

—

inguszass

1
=i [ 1

Wandasnandunin 256 @ Taafusiniwlugluuy pixel image Toeld95 Auns

Arusas 29 Adeagnuman 151 &1ugnsian 77 udemsdae 256

4.4 djvu_pixel_to_native
djvu_pixel_image *
djvu_pixel_to_native

(

djvu_pixel_image *
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Tmgszasd
Viudaanwlugiun pixel image Willuguuun win sunumdv Aaguuyass

adl APl el daeinadiez@vanmgegn
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5. n1nwuEn 1 wilsde Mathematical Fundamentals of Information Theory 1agl A.l. Khinchin

The Entropy Concept in Probability Theory

(lsnedehi KGoemeticheskicl Mook, wol. VI, no. 8, 1900, pp. 3 30

In his artiele™ (ke the Drawing of daps” P. L. Chehyshev
beuutifully expresses’ the pature of the relation between scien-
{ifie theory and'praclice fliscussing the case of mathematics):
“The Dbringing together of theory and practice loads to the
most fuvorable results; not only does practice bonefit, but {he
snienees [hBmealves develop under the infusnce of prasties, which
reveals new dsubjects “for fnwestization and new asprefs of
familiar subjects.” A striking exdnple of the phanomenon
described] by Shebsshev i allorded by the concepl of entropy
in probability cheory,.a i concept iwhich has evolved I recent
years from the needs ol pmcticef This concept first arose in
attempting Lo create a theoretieal model for the tranamizsion
of infueration of variows kinds. To Lhe beginning the concept
was intrpduced din intiwate association with teansmission ap-
paratus af one kind or another; its geoeral thefrelical Sipri-
ficance and properties, and the general nature of its applicalion
to praclize were only gradually realized. A3 of the present, 4
unified exposition, of the theory of entropy can be found only
ineapiopialized articles sad amonographs dealing with rthe irans-
nission of information.. Alhelgh! the sludy of entropy has
avtnally ewnlved inlo an important and istercsting chaptex of
Yiepereral) thenry-ol-prubahility, @ presentation of »it e this
punerdl thoaralieal setiing has =0 far bewn lacking.
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