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ABSTRACT

The aim of the project was to develop a user friendly photobook editor program. User
can drag and drop images, make image adjustment, preview book, save book for future editing
and print book. Predefined templates are available. The program is flexible in such a way that
user can create a fixed format photobook, such as a yearbook, in a few clicks. Also, photobook
can be printed out on papers as well as published as web pages.

XML related technologies were used to describe photobook structure. Image processing
techniques were employed to provide features including grayscale, blur and sepia. The project

was developed with Visual Studio .Net (C#).
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2.2.6 MINIVDUNN (Edge Detection)

mImasunmmiemsasneuinduveumniuniolndifissdugala  Taedaeinnms
Wasuulawewmnuduludumisilndfostugadanan  Taoia lududuGosnndies
venhnsmvenuuylafimanzaufierldfunm  nsalfsundnsfiens$ulzaninmse
nsvwoutiulifeadesty  Semnsouidlddiu 2 nquudn fe  mslAeuua
Taotseananuouns@oU(Gradient method) 8¢ Laplacian method Iagluiaaz3Isl
waz@uaene i

Gradient method
ad dy ° v do o &
'J‘ﬁ‘lnl‘i]s‘ﬁ']‘ﬂﬂnTﬂﬂﬂ'lﬁﬁ'lﬂﬂﬂ']ﬂﬂlmzﬂﬂqq?IﬂiuzﬂﬂlﬂqE]kuﬁﬂuﬂ'ﬂﬁu\'ﬁlﬂ\'lﬂ'lw

o y 3 4 ] { o {
Taoyaidiuvevszegludufimilem threshold (lugifi 2.14) Seorwhlfiduveunlén
9
ANYAUSHUT A29819IBNII NIV UYBINGNH 15U Roberts Edge Detector, Prewitt Edge Detector,
Sobel Edge Detectorilfig Canny dudu

Laplacian method

o L. s { \J A é
wiven Taelfoyiussudy 2 Taoldyaniat y 18 0 (Zerocrossing) (31 2.15) 4333
d’ 9 ° 1 . o/ 1 as J d” 1
Hezlgnmlumsdiuunnndl  Gradient method @I08193FMITIWOVYBINGUT 19Ul

Laplacian of Gaussian Llf1% Marrs-Hildreth dudu

MNN 2.9 NTTHUAAINTHIVBUNTWILSA
TR ueraIdInNuuanANYBssTiuANuIdLYes

8 amNao91aeT Gradient method Lag

AIWAN qﬂi“ﬁ% Laplacian method

Edge ~




2.2.7 dana3iu
Wludmeieq M Idaunlszynd 1% mue auduTilsunsy

22.7.1 Tamsfildlumsudla Idgalnm

| I at dyyy a
ﬂ15ﬂﬂﬂaﬁﬂﬂﬂu%ﬁ$ﬂﬁﬂﬂ5ﬂUﬂqﬂﬂ1ﬂﬂQ%1ﬂ

image-to-greyscale 1ag1dfnmaunia 512x512 Ainraluvianasey

® Slow and Simple i(u3EMsfidreaenudh lauaznis implement 18a
1aURAY: 1,135ms

public static Bitmap MakeGrayscale(Bitmap original)

{

//make an empty bitmap the same size as original
Bitmap newBitmap =

new Bitmap (original.Width, original.Height);

for (int i = 0; i <original.Width; i++)
{
for (int j = 0; j <original.leight; j++)
{
//get the pixel from the original image
Color originalColor = original.GetPizel (i, j):

//create the grayscale version of the pixel
int grayScale =
(int) ((originalColor.R * ,3) +
(originalColor.G * .593) +
(originalColor.2 * ,11));

//create the color object
Color newColor =

Color.FromiArgb (grayScale, grayScale, grayScale);
//set the new image's pixel to the grayscale version
newBitmap.SetPix=21(1i, j, newColor);

}
}

return newBitmap;

g o 1] . aQr
TaeTAailszihmsulasurazqya Pixel lunmduntivldnarediyu Grayscale Tunw

v & ° . @ . ] ' A&
Tnuauan ¥ luTdavzinsSen GetPixel lupmduniiuuag SetPixel Inailuniwing a9

@onalunsimng Pixel minamdslivualmiunwi nsssesdiidmsulasmwiuing

3 A Addy [ d’d ] '@
du F93atzmnzausunsiuuie lulvejn
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® Faster and Complicated 3301539214 Pointer Tmelu c# u vzfostlsemet
A ~ ¥, A aad o 1 anA
unsafe code 11/8921N15 1% Pointer 975 1i9zUseuIananMTINTIIBA 1 1A

1nAY: 188ms

public static Bitmap MakeGrayscale2 (Bitmap original)
{
unsafe
{
//create an empty bitmap the same size as original
Bitmap newBitmap =
new Bitmap(original.Width, original.Height);

//1lock the original bitmap in memory

BitmapData originalData = original.L:ckFifs(
new Rectangle(0, 0, original.Width, original.Heiqgnt),
ImageLockMode.ReadOnly,
PixelFormat. Format24bppRyb);

//lock the new bitmap in memory

BitmapData newData = newBitmap.LockRits(
new Rectangle(0, 0, original.width, original.Height),
ImagelockMode.Writ=0nly,
PixelFormat.FormatZdibppRgk);

//set the number of bytes per pixel
int pixelSize = 3;
for (int y = 0; y <original.H=ight; y++)
{
//get the data from the original image
byte* oRow = (byte*)originalData.Scan{ +
(y * originalData.Stride);

//get the data from the new image
byte* nRow = (byte*)newData.3canid +
(y * newData.3tride);

for (int x = 0; x <original.Width; x++)
{
//create the grayscale version
byte grayScale =
{byte) ((oRow[x * pixelSize] * .1l1) + //B
(oRow[x * pixelSize + 1] * .59) + //G
(oRow[x * pixelSize + 2] * .3)); //R

//set the new image's pixel to the grayscale
version
nRow[x * pixelSize] = grayScale; //B
nRow[x * pixelSize + 1] = grayScale; //G
nRow[x * pixelSize + 2] = grayScale; //R
}
}
//unlock the bitmaps
newBitmap.UnlockBita(newData) ;
original.UnlackBits (originalData);
return newBitmap;

16
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o o

g o v A 4
TRatiduusniims Lock bit Tugiamduatumonszinu13lu Memory svzaa0
. d”o 1A 1) o J a A o ] a v
Pointer Tums¥iuniangndoaazii13u Taehia1 Scand Aodwniueansdisuauves
4 A 3
Pixel Data #49281Ufiaz107 (row) Y8931 W PixelSize ABS11IU byte 1o lunila Pixel 19U
51l 24bpp(bits per pixel) naned lu 1 Wnewaezd 3 byte

., A o ' & Py
stride ADVIUIU byte 1ullﬂa3uﬂ'3 AT y LD

Pixel
Scanl

byte

1
I

L

Stride

M 2.10 ueraszilignii Lock Bit

nngthsngaunsadhila Color Data 18 1ab x*pixelSize ifluduvvisusd Blue,
. . ﬂ 2 H = . . i'j ° ' = 4
x*pixelSize+1 1UAWHUIYDIT Green 1oz x*pixelSize+2 1UAUMNUIWOIT Red ¥1 x fip

AW UIVDY Pixel

22.7.2 Aawmes

® Invert filter

wmsulasnmdldidudnasetudm annsoim1dTaoimag Pixel 1ausenain 255

public static bool Invert(Bitmap b)
{
// GDI+ still lies to us - the return format is BGR, NOT RGEB.
BitmapData bmData = b.LockBits(new Rectangle(0, 0, b.Width, b.Height),
ImageLockMode.ReadWrite, PixelFormat.Format24bppRgb);
int stride = bmData.Stride;
System.IntPtr ScanQ = bmData.Scan0;
unsafe
{
byte * p = (byte *)(void *)Scan0;
int nOffset = stride - b.Width*3;
int nWidth = b.wWidth * 3;
for(int y=0;y < b.Height;++y)
{
for(int x=0; x < nWidth; ++x )
{
pl0] = (byte) (255-p(0});

82034
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2.2.8 Image Library Documentation

=4 ad A A YA sld'd' 9 v a A @ dy
aoniasuisaiilausianig Taenldnnerdeenuduma Tl sasanail

PictureBox Class

b

ClienfRectangle: MMM vuanaauiANUINIZUAANIN

Image: TrinfAsmuanaaulianHNIZLARAIN N

SizeMode: ﬁmﬁ'wﬁﬁmuﬂqmﬁuﬁﬁmwﬁ%xuﬁmﬁ'w?’%mﬂﬂ
Refresh: THTITLAAIRIUDY Control 10UATNINS Redraw JUn W1l

o 9 d' T
Update: "MHTiI1 Redraw gUmwina
Bitmap Class

. 4 Y PE a o o
Constructor: AAe Bitmap 1/5£noUA8 12 ABUAAAIIBINANWITUADINU
PixelFormat: Hta@IAmMau1fA Pixelformat ¥993UMW
Clone: 3zvhmsduuestianvesginim
=4 1 ° 1 a

GetPixel: HNUMTINMTILYAUHUINDLYA

SetPixel: avumFnINMIszyAmmannisa

]
=

. . Ju o 4 o dy A a
LockBits and UnLockBits: (iluflsadumsaenuazdaadeniuivinugilamign
o =
) ST R LV
ImageLockMode Enumiration

=1 Y

1#1u Flag g 131900 Lockbits 3 4 iy

° o Y t =
ReadOnly: Vl'lﬂ']'iﬁ@ﬂvh’e)'lu’e)ﬂ'lﬂtﬂﬂ’l

. o 14 9y A t A A
ReadWrite: mmsaaﬂ"lmweumuwiawﬂu

. o [ Sld' ~ ' =
WriteOnly: ‘Vl'lﬂTiﬁ’e)ﬂvl’JLW’e)HJEJu’eJEJ'NLﬂEJ’J
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=] 3
2.4 nguineIny XML Tvla
] 1 . (Y =
(BNFDLDA (XML) 031210 Extensible Markup Language W1 Iag W3Clned)
’ A d a o ya t oW o 1 [ [ s/ a o =t o
wiszasnmaiduddiio Paaaedu ussuvndianuuenandu@rulansuiunes ni
a wa '] A 3 ol 9 - 9/
seuvigiamsauada nieonduauay 1Usunsulssenaninnunesnisdeomisdoya
Q w do A4 g & v ¢ o a o 4
fanu) wennintdaiafunupulumsaemensnddmmiznedniunils
V¥ v
xML Fuduniugiulidunimdug 9ndae (@nd08199U Geography Markup
Language (GML), RDF/XML, RSS, MathML, Physical Markup Language (PML), XHTML,
4 ° o '
SVG, MusicXML 1az cXML) Feayanald 1usunsuud luuagihnuduenais Taolsl
o S Y Y o ' 4 9 o y, o Qo o
Sutludeatinnug lunynivinneuy Fedonvesmsidanundy lunmeqgaimivelims
4 a Y o [y 3 2 -]
Library (05895 UM590N 1508300 XML Yuu1%9 1 NET C# firuny

2.4.1 jUuuyves XML I

wifsznoulumeunnidla uazunniladoya endod1uru

t ' ‘<student> Example_sudent </studeh:t> :

(R4
lu#iil <student> Aounnila Example_sudent Aodoya 1ay </student> Avunnila
:: v dd’ =] a o [ as d' s Y
TnsunntatinazAvslivamlouumnidavsaiuuamunatninnsemuie 7 sduna’lan
¢ ¥ a o ' s v ¥ ' o A VYo Y
XML Wuadieiy HTML (ustranndmsudounnarsigaauio HTML lasvmuaunn 13
} 4
1 1 ' o o v o (-
axntudwe XML 18 lasgfenusesmuaunnveusuesla XML sy lilaniurlae
@ [~ [ s 4 °
avyseliudurmsgnudoyaunni Taeda lusunsudssgndeziiudimuagluuuves
¥ ) v
suosunazzausaly Iddu laseaddoyangnoyand (nsiehlijluuuvesdoyaiidn
[ [Y] :,’ P .. [ 3 o o ' @ 9 A
Au18) XML diun1m19 case sensitive A91N15US UTOUN <student> MU <Student> 3910
. o & v ' 4 Y
Tutluauazunniy wonaINTiuda element 1y XML a13150U5599¢ 1 element 81 14

UG IO IUTU

} <student>

<n5me>example name</name>
i <id>123456789</id>

i </student> i
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=1 [ [] = 1
LM U N element <name> ms@agmﬂ‘lu element <student> element 19811593 element 214

b
wovuilla

<book></book>

yudﬁl ¥

= o Y ' [~ o 19 o 9 =
DNV INUINUDUNLIUT I ITULUNN I i)::;ﬂmmﬂ‘n"lmmmmﬂ'ilﬂ"lﬂiﬂﬂmmmmmu

<book />

2.4.2 Ul Attribute

1 ]
Aaa a4 1

4
wanvnunnud) GelidenSend attribute AaolaolizUnuuded

<student name="example_'_na'me"></student>

_ <student name="example_name'></student>

Re

=1 1 P! =] o 3 LY ; =] ¥ A o &
ﬂ%tﬂu’ﬂ‘l’lQﬁﬂﬂklﬂﬂﬁﬂ?'ﬂllﬁuﬂuﬂulkﬂﬂﬂ']\iﬂumﬂu@ﬂﬂﬂﬁl‘lﬂﬂiﬂ\i'ﬁu'lﬂ "YU HITIWITD

243 msdszame XML W
v 1 =] P LY - |
daua19v03 XML TWafie Node 0o Node N11/51nu XML nanifufionisysznet

. A Ao =] v A ty 9/ a
Declaration SHIUANHUSIAUDU UNNUAVIATOINUIY ? 2gnY Tﬂﬂlulﬂﬂﬂ'ﬁ XML 9201931

b 4
node U)nRTIU

<?xml version="1.0" 7>

2.4.4 Tnsaasveuenals XML

9/
A

14 b4 9 ]
gnimuaiulasddudy Tasenaislaqiiudesdl root element owe 13uluifife <student>

<?xml version = "1.0" 7>
<student>
<name>example name</name>

<id>123456789</id>

</student>
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2.4.5 MIATIAOUAIINYNABIUDI XML

3/ 1 s
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3.2 Use Case Diagram

@ Rotete fect Fiters - .'Export image
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3.3 Class Diagram
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<?xml version="1.0" encoding="ISO-8859-1"7>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema”>

<l-- definition of simple elements -->
<xs:element name="txt" type="xs:string" />

<xXs:group name="actiongroup”">
<Xs:sequence>
<xs:element name="Rleft" type="xs:positiveinteger" />
<xs:element name="Rright" type="xs:positiveinteger" />
<xs:element name="Rflip" type="xs:positiveinteger" />
<xs:element name="oneclick" type="xs:positiveinteger" />
<xs:element name="autocontrast" type="positiveinteger" />
<xs:element name="autocolor” type="positiveintegexr" />
<xs:element name="filllight" type="positiveinteger" />
<xs:element name="highlight"” type="integer™ />
<xs:element name="shadow" type="integer" />
<xs:element name="colortemp" type="positiveinteger" />
<xs:element name="gray" type="positiveinteger®™ />
<xs:element name="sepia" type="positiveinteger™ />
<xs:element name="invert" type="positiveinteger" />
<xs:element name="sharpen" type="positiveinteger" />
<xs:element name="blur" type="positiveinteger" />
<xs:element name="0il" type="positiveinteger" />
<xs:element name="7jit" type="positiveinteger"™ />
<xs:element name="draw" type="positiveinteger" />
<xs:element name="sphere" type="positiveinteger" />
<xs:element name="hue" type="xs:positiveinteger" />
<xs:element name="tint" type="xs:positiveinteger" />
<xXs:element name="water" type="xs:positiveinteger" />
<Xs:element name="timewarp" type="xs:positiveinteger" />
<xs:element name="pixel" type="positiveinteger" />
</xs:sequence>
</xs:group>

<xs:element name="action" type="actioninfo" />
<xs:complexType name="actioninfo">
<xXs:sequence>
<xs:group ref="actiongroup" />
</xs:sequence>
</xs:complexType>

<!-- definition of attributes -->

<xs:attribute name="name" type="xs:string" />
<xs:attribute name="descript" type="xs:string" />
<xs:attribute name="theme" type="xs:string" />
<xs:attribute name="key" type="xs:string” />
<xs:attribute name="order" type="xs:positiveinteger" />
<xs:attribute name="size" type="xs:positiveinteger" />
<xs:attribute name="color" type="xs:string" />
<xs:attribute name="num" type="xs:positiveinteger" />
<xs:attribute name="type" type="xs:positiveinteger" />
<xs:attribute nime="template" typec="xs:positiveinteger"™ />
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<!-- definition of complexz elements -->
<xs:element name="picture">
<xs:complexType>
<xXs:sequence>
<xs:element ref="action" />
</xs:sequence>
<xs:attribute ref="key" use="required" />
<xs:attribute ref="order" use="required" />
</xs:complexType>
</xs:element>

<xs:element name="text">
<xs:complexType>
<xs:sequence>
<xs:element ref="txt" />
</xXs:sequence>
<xs:attribute ref="order" use="required" />
<xs:attribute ref="size" use="required" />
<xs:attribute ref="color" use="required" />
</xs:complexType>
</xs:element>

<xs:element name="page">
<xs:complexType>
<xs:sequence>
<xs:element ref="picture" />
<xs:element ref="text" />
</xs:sequence>
<xs:attribute ref="num" use="required" />
<xs:attribute ref="type" use="required" />
<xs:attribute ref="template" use="required" />
</xs:complexType>
</xs:element>

<xs:element name="BOOK-ALBLUM">
<xs:complexType>
<xXs:sequence>
<xs:element ref="page" maxOccurs="unbounded" />
</xXs:sequence>
<xs:attribute ref="name" use="regquired" />
<xs:attribute ref="descript" use="required" />
<xs:attribute ref="theme" use="required" />
</xs:complexType>
</xs:element>
</xs:schema>
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