GDI+ (Graphic Device Interface)
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* Thu vién giup “ve€” I€n man hinh hoac may in
ma khong can quan tim dén cau tric phan
cting — ddc 1ap thiét bi

 GDI+ bao gém 3 nhom “dich vu” chinh:

— 2D vector graphics: cho phép tao hinh tir cac hinh
co ban (primitive): dudong thang, tron, eclipse,
dudng cong,...

— Imaging: lam viéc véi cac tap tin hinh anh
(bitmap, metafile)
— Typography: v¢€ chir




GDI+ namespace

 System.Drawing

» System.Drawing. Drawing2D
 System.Drawing.Imaging
 System.Drawing.Printing

« System.Drawing.Text



Cac khai niém

Bé mit vé: Graphics (System.Drawing)
- Lay tir Paint event (form)
- CreateGraphics (trong control)

protected override void OnPaint (PaintEventArgs e)
{
Graphics g = e.Graphics;
Pen pen = new Pen (Color.Red) ;
g.DrawLine (pen,0,0,100,100) ;




Cac khai niém

private void buttonl click(Object o, EventArgs e)

{
Graphics g = this.CreateGraphics() ;

Pen pen = new Pen(Color.Red,1l5);
g.Drawline (pen,0,0,100,100) ;
g. Dispose();

Invalidate();
Invalidate(myRect);



MOt sO cau truc

« Color

 Point, PointF

» Rectangle, RectangleF
» Size, SizeF

Colors:

Color model: |RGB j
Red:

ol

Gresn:

Blue: 130




Point, PointF X,Y

Rectangle, X, Y

RectangleF  Top, Left, Botton, Right
Height, Width
Inflate(), IntersSec,() Union()
Contain()

Size, SizeF  +, -, ==, 1=
Helght Wldth

Region “phan rudt” ctia khuon hinh hoc
Rectangle rect=new Rectangle(0,0,100,100)
Region rgn= new Region(rect)




Mot so enumeration

« ContentAlignment
* FontStyle

« GraphicsUnit

« KnowColor

» RotateFlipType
 StringAlignment



2D vector graphics
Pen & brush

Pen, Pens, SystemPens

Brush, Brushes, SystemBrushes,
SolidBrushes, TextureBrushes,

(System.Drawing.Drawing2D)
HatchBrush, LinearGradientBrush,
PathGradientBrush

Lines, rectangle, polygon

N\

N\
N\
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DrawLine DrawLines DrawRectangle DrawPolygon
FillRectangle FillPolygon




2D vector graphics

ellipse, arc, cardinal spline, bezier spline
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DrawEllipse DrawCurve DrawBezier
FillEllipse DrawClosedCurve DrawBeziers
FillClosedCurve
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DrawPie
FillPie

DrawArc



2D vector graphics

Path: két hop nhiéu loai dudng nét thanh mot d6i tuong duy
nhat. Cac “nét” khong nhat thiét phai lién nhau.

D
" a string in a path

GraphicsPath (AddLine, AddCurve, ...)
Graphics.DrawPath
Graphics.FillPath
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grfx.DrawLine(pen, 25, 100, 125, 100);
grfx.DrawArc (pen, 125, 50, 100, 100, -180, 180);
grfx.DrawLine(pen, 225, 100, 325, 100);

GraphicsPath path = new GraphicsPath();
path.AddLine( 25, 100, 125, 100);
path.AddArc (125, 50, 100, 100, -180, 180);,
path.AddLine(225, 100, 325, 100);
Pen pen = new Pen(clr, 25);
grfx.DrawPath(pen, path);
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. 2D vector graphics

+  Region: mot viing duoc tao ra bang cac phép ket
I' gitra cac hinh chir nhat hoac path. Region thuong
duoc dung cho “hit-test” hoac “clipping”

|
2 1=

Intersection LInion
System.Drawing.Drawing2D

Region.Intersect, Union, Xor, '
LEchude Complement

i The curved region
i excluded fram the
| rectangular region

Wl =




. 2D vector graphics

. Clipping: gi61 han cac hinh v€ vao trong mét region,
| path hodc rectangle

« Graphics.SetClip(<region>)
l‘ Graphics.SetClip(<path>)
= Graphics.SetClip(<rectangle>)
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Image
 Cho phép vé cac hinh anh.

— Tao cac hinh anh thong qua class Image (Bitmap,
Metafile, Icon, ...)

—  Class Bitmap ho tro cac dinh dang chuan GIF, JPG,
BMP, PNG, TIFF.

—  Dung Graphics.Drawlmage, Drawlcon,
DrawlconUnstretched, DrawlmageUnscaled

« Bitmap

— Bitmap bmp = new Bitmap(filename, ...)

— RotateFlip: xoay 1at, hinh
—  MakeTransparent: dat mau trong suot.

—  GetPixel, SetPixel: v& bang cach cham ting diém!
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[ V& chir

Cho phép vé cac cau chir trén Graphics
Tao cac doi tuong Font chi dinh cac thudc tinh chit
(nhu font, style, ...) (chuong 5)
Tao pen va brush
Graphics.DrawString
Pé “do” kich thudc chudi (dai,rong) , dung
Graphics.MeasureString
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| System.Drawing namespace

Bitmap Pixel image (GIF, JPEG, PNG, BMP, TIFF)

Brush Abstract base class.

Brushes Brushes for all basic colors

Color

| Font Defines a format for text, including font face, and

sizeEncapsulates a typeface, size, style, and effects.

FontFamily Group of type faces with the same basic design.

Graphics

lcon Transparent bitmaps used for Windows icons.

Image Abstract base class common to the Bitmap, Icon, and
Metafile classes.

Pen Defines an object used to draw lines and curves.

Pens Provides static Pen definitions for all the standard colors.




System.Drawing hamespace

Point

Structure used to represent an ordered pair of integers.
Typically used to specify two-dimensional Cartesian
coordinates.

PointF

Same as Point, but uses a floating-point number (float in C#,
Single in VB.NET) rather than an integer.

Rectangle

Structure that represents the location and size of a rectangular
region,

RectangleF

Same as Rectangle, but uses floating-point values (float in C#,
single in VB.NET) rather than integers.

Size

Structure that represents the size of a rectangular region as
an order pair (Point) representing width and height.

SizeF

Same as Size, but uses PointF rather than Point.

| SystemBrushes

A utility class with 21 static, read-only properties that return
objects of type Brush (each of a different
color).

SystemPens

A utility class with 15 static, read-only properties that return
objects of type Pen (each of a different color).




Y tudng tao animation véi GDI+
. Xéa cii - vé mai 1a sai 1am!

«  Frame-based animation: v& lai toan bd form theo toc d6
nhat dinh. Kiém soat bang cac bi€n trang thai.

protected int x=0;
protected int y=0;

private void Forml Paint (object sender, PaintEventArgs e) ({
Graphics g = e.Graphics;
Pen pen = new Pen (Color.Red) ;

g.DrawRectangle (pen, x, 10, 100, 50);
g.DrawRectangle (pen, 10, y, 100, 50);

private void timerl Tick(object sender, EventArgs e) ({
x = (x + 1) % 200; y = (y+1) % 200;
Refresh () ;
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Giai quyét nhang hinh bang double-buffer

Form.DoubleBuffered = true

Moi thao tac vé dién ra tai back-buffer.

Khi hoan tat, noi dung cua back-buffer dugc ’
hoan chuyén (flip) 1én front-buffer (form).

* Thao tac flip dugc thuc hién bang phan cung
nén thuong rat nhanh.

@ @ @




Sprites

e MBJi bitmap mdt frame => nap hinh nhiéu lan, khé quan
ly.

o Dung mét hinh 16n chtra nhiéu hinh nhé kich thuéc bang
nhau (sprites)

$33332R%

« Ham DrawImage cho phép v& mét phan hinh chit nhat coa
image lén Graphic

« Xem
http://www.codeproject.com/vcpp/gdiplus/imagee
xgdi.asp

« & biét cach extract frames (sprites) tir animated GIF files




Transformation — bién ddi hé truc

e H¢ truc (coordinate system)
— Hé tryc thé gi6i (world coordinate system)
— He truc trang (page coordinate system)

— Hé tryc thiét bi (device coordinate system)



Transformation —bién ddi hé truc

H¢ truc thiét bi - form
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% Transformation —bién doi hé truc

1é truc thé gioi (40 — co sé ciia cac 1énh Draw, Fill)
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Ban dau, hé truc world trung vo1 hé truc thiét
bi.

Cac 1énh Graphics.xxxTransform gitp bién
ddi cac toa do tir hé truc thé 2101 sang h¢ truc
thiét bi (phép bién doi nay goi 1a world
transformation)




Norld coordinate — hé truc 40 — co sé ciia cac 1énh Draw, Fill
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100 ! X
50
‘ X
.......................... ® (25,50)
(75,150)

g.TranslateTransform(100,50)

(dat hé truc world tai vi tri (100,50)
cua hé truc world hi€n tai = hé truc
device)




orld coordinate — hé truc 40 — co s6 ciia cac 1énh Draw, Fill

Forml 4 ;[Elil
100 X

(0,0)
50 | |

g.TranslateTransform(100,50)
g.DrawRectangle(pen,0,0,50,50)




orld coordinate — hé truc 40 — co s6 ciia cac 1énh Draw, Fill
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(-25,-25)

(0,0)

50

g.TranslateTransform(100,50)
g.DrawRectangle(pen,-25,-25,50,50)




Norld coordinate — hé truc 40 — co sé ciia cac 1énh Draw, Fill
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X
Transform(100,50)
0en,-25,-25,50,50)




" Thir tw phép bién doi

« Thu ty phép bién d6i 1a quan trong, ap dung thu tu bién doi
" khac nhau s€ tao ra hi¢éu ing khac nhau.

|!_ g. Translate Transform(100,50)
Il g.DrawRectangle(pen,-25,-25,50,50)

g.RotateTransform(45)
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" Thir tw phép bién doi

« Thu ty phép bién d6i 1a quan trong, ap dung thu tu bién doi
" khac nhau s€ tao ra hi¢éu ing khac nhau.

- g.RotateTransform(45)

IE " g.TranslateTransform(100,50)
l g.DrawRectangle(pen,-25,-25,50,50)
| X
__________________ , >




Bién doi hé truc bang ma trin

« Tat ca cac phep bién do1 déu dugc thuc hién “bén
dud1” bang ma tran.

* Tw twong chinh: mo1 hinh déu dugc tao ra tur cac
di€ém => mo1 thao tac bi€n do61 (du phurc tap dén
may) déu quy veé viéc chuyeén do1 toa do cua cac
dieém.

e Ma tran: la mot bang 2 chiéu, mo1 6 1a mot s6 thuec.
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I Pai cuong vé ma tran
I;

« CoOng ma tran, cOng ting phan tir tuong g

2 | 3 1|2 3|5
4|5 + 314 — 719
6| 7/ 516 1113




:
. Pai crong vé ma tran

» Nhan ma tran: (mxn) nhan véi (Nxp) —m x p
I Gia tr1 ¢ (1,)) = tich vo hwong cua (hang 1 cua A) va (cot j cua

B)
)

|
P Tich vo huong cua:
T (a,8,,83,...,a,) ® (by,b,,05,...,b,) = (a,*b; + a,*b, + a3*b; + ... +a b,)

i 2|3 11
4|5 X 1|2 =
i"i 6| 7 3|4

b C(1,1)=(2,3)e(1,3)=2*1+3*3=11



:
. Pai crong vé ma tran

» Nhan ma tran: (mxn) nhan véi (Nxp) ->m x p
I Gia tr1 ¢ (1,)) = tich vo hwong cua (hang 1 cua A) va (cot j cua

B)
)

|
P Tich vo huong cua:
T (a,8,,83,...,a,) ® (by,b,,05,...,b,) = (a,*b; + a,*b, + a3*b; + ... +a b,)

i 2 | 3 11116
4|5 X 12 =
i"i 6|/ 3|4

m C(1,2)=(2,3)e(2,4)=2%2+3*4=16



:
. Pai crong vé ma tran

» Nhan ma tran: (mxn) nhan véi (Nxp) ->m x p
I Gia tr1 ¢ (1,)) = tich vo hwong cua (hang 1 cua A) va (cot j cua

B)
)

|
P Tich vo huong cua:
T (a,8,,83,...,a,) ® (by,b,,05,...,b,) = (a,*b; + a,*b, + a3*b; + ... +a b,)

i 2 | 3 11|16
415 « 212 - |19
i"i 6|7 3|4

I C(2,1)=(4,5) e (1,3) = 4*1 +5*3 = 19



b
. Bié&n doi toa do diém bing ma tran
= Mot diém la ma tran 1x2 (P)

I Phép bién d6i 1a ma tran: 2x2 (T)
. Biéndoi: P’=Px T

Il Lat (flip) theo chiéu dimg
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Bién doi toa do diém bang ma tran

M6t diém 1a ma tran 1x2 (P)
Phép bién do6i 1a ma tran: 2x2 (T)
Bién doi: P’=P x T

Xoay 900

-10
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= Mot diém la ma tran 1x2 (P)

Phép bién d6i 1a ma tran: 2x2 (T)

oo Biéndoi: PP=P xT

Daén tryc x 3 lan

. Bién d6i toa do diém bing ma tran




:
. Bién doi toa do diém bing ma tran
l

b Van dé: khong thé bicu dién phép translate (dich chuyén) diém
bang nhan ma tran.

llk Giai quyét:

. — Mo rong ma tran bién d6i thanh 3x3, thém mot hang dé chira ma tran
I) transalate, thém mot ¢t dummy (0, O ).
s — Thém mot thanh phan “rdng” (dummy) c6 gia tri 1 vao toa do diém.
| 0070
Xy [l x OOO:X+1Oy+201
| ill' 10120} 1
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. Bién doi toa do diém bing ma tran

= Cac phép bien doi khac van duge bao toan
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Bién doi toa do diém bang ma tran

Tai sao dung nhan ma tran ma khong tinh toan truc tiép?

Ma tran c6 kha niang “ghép” nhiéu phép bién doi lam 1.

B¢ 1am 100 phép bien doi cung luc, chi can tinh tich cia 100 ma
tran bi€én do1, sau cung nhan ma tran cua diém va ma tran tich
Nhu vay van phai nhan nhiéu 1an????

Dung quén: mot hinh c6 nhiéu diém
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| Matrix class

= Lép Matrix cia GDI+ ¢c6 san tat ca cac phuong thirc can thiét dé

thao tac trén ma tran bién dou.

Multiply: nhan mét ma tran bién d6i véi ma tran hién tai

Scale: nhan mdt ma tran dan vo1 ma tran hién tai
Shear: nhan mdt ma tran kéo vo1 ma tran hién tai
Translate: nhan mot ma tran dich chuyén vO1 ma tran hién tai

Rotate: nhan mdt ma tran xoay v&1 ma tran hién tai

Rotate At: nhan mdt ma tran xoay quanh mot tam dinh trudc vo1 ma tran
hién tai.
Reset: dit ma tran vé ma tran don vi.

Sau khi tinh toan ma tran bién doi, “ap dung” ma tran bang:

Graphics. Transform = <matrix>



. Bié&n doi cuc bd
= Cac bién d6i hé truc c6 tinh toan cuc (co tac dung trén tat ca doi

tuong). Pé ap dung cuc b0 trén mot doi tuong, dung
= GraphicsPath. Transform(matrix)

=

Bién d6i cuc bd thuong dugc dung dé tao chuyén dong cuc bo
cua mot thanh phan cua moét do1 twgng. Chang han, nong sung
cua mot chiéc xe tang.




