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Roi rac hda diém anh

» La tién trinh sinh cac doi tugng hinh hoc co so
bang phuong phap xap xi dua trén ludi phan giai
cua man hinh

e Tinh chat cac doi tuong can dam bao :

— muot - smooth

— lién tuc - continuous

— di qua cac diém xac dinh
— do sang dong nhat

— hiéu qua - efficient



BIEU DIEN DPOAN THANG



*Biéu dien tudng minh

(y-y1)/(x-x1) = (y2-y1)/( x2-x1)
y =kx +m

— k= (y2-y1)/(x2-x1) P(x2. ¥2)
— m=yl-kxl

Biéu dién doan thang



*Biéu dien khong tuong
minh

(y2-y1)x - (x2-x1)y + x2y1 - x1y2 =0

hayrx+sy+t=0
— s=-(x2-x1) P(X3,Y>)
— r=(y2-yl) vat=x2yl - x1y2 /
P(x,

Biéu dién doan thang



Biéu dien tham bién

P(u) = P1 + u(P2 - P1)
ul0,1]
X=x1+u(x2-x1)

Y=y1+u(y2-y1) /

Biéu dién doan thang



Giai thuat thong thudng Giai thuat DDA

VGiO<k<T
X|+1 __X + 1
y|+1 y|+ k
voii=1,2,3...
?rawLin?(int Xl{int yi, Thudttoan ddaline (x1, yl1, x2, y2)
int x2,int y2, int color) x1, yl, x2, y2 : toa do 2 diém dau cudi
{ k : hé sé goc
float y; X,y,m :bién
int Xx; begin
for (x=x1; X<=X2; X++) m =(x2-x1)/(y2-y1);
{ X = X1;
y = yl + (x- y_=1y/m
x1)*(y2-y1)((x2?x1) putplxel(x,y);
WritePixel(x, while x<x2
Round(y), color ); begin
}} X = X+1;
y = y+k;
putpixel(x,round(y));
end; end;

Thuat toan DDA
(Digital Differential Analyzer)




Giai thuat Bresenham

1960 Bresenham thuoc IBM
diém gan véi dudng thang P
dua trén do phan gial huu 5 L e

han : [ o R i d2

loai bo dugc cac phép toan
chia va phép toan lam tron
nhu ta da thay trong giai 0 r
thuat DDA

Xét doan thang véi 0 <k < 1




d, =y -yi =k(xi +1) + b - yi
| A~ d, = yi+1 -y =yi + 1 - k(xi +
2 / ____________ 1) - b
o] EE T { d1
1 fP‘ U I 1 d2 if dl < dz => Yi1 = yl + 1
N else d, >d, => y;,, = yi
D = d, - d,
5 | | | = -2k(xi + 1) + 2yi - 2b + 1

Pi = AxD = Ax (d, - d,)

Giai thuat Bresenham



Pi= -2Ayxi + 2Axyi + ¢
Pisr - P;

= -2Ay(X;y; - Xi) + 2AX(Yi,; - ¥i)

Néu Pi<0=yi, =yi+1
Pi,, = Pi - 2Ay + 2Ax
*NEu Pi >0=yi,, =yi

B ®Qu

x=x1;

y=yi;
dx=x2-x1;
dy=y2-y1;
P = dx - 2dy;

Pi,, = Pi - 2Ay

x=x+1

P] K AX(d1 B d2)
P1 — —2Ay + AX

——vyes

y

Putpixel (x,y);

¢

yes

P=P-2dy

No

I

P =P - 2dy + 2dx

!

y=y+1

no

i




«Jack Bresenham 1965 / Pitteway I
1967 .

*VanAken ap dung cho viéc sinh cac /

dudng thang va dudng tron 1985

-Cac cong thurc don gian hon, tao e m 9

dugc cac diem tuong tu nhu vai 4

Bresenham an
Xi Xi+1

«d=F (xi+1,yi+ 1/2) |a trung diém ctia doan AB

*Viéc so sanh, hay kiém tra M sé dugc thay bang viéc xét gia tri d.
— Néud > 0 diém B dugc chon, y,,; =y,
— néud<0diém A dugc chon. =y, =y, + 1

— Trong truong hop d = 0 chuing ta c6 thé chon diém bat ky hoéac A,
hoac B.

Giai thuéat trung diém



Giai thuéat trung diém

» Strdung phuong phap biéu dien khong tuong minh
ax+by+c=0

» Tai moi trung diém ctia doan thang gia tri duoc tinh

la: ax. +by. +c=0 = (xi,yi) on line

ax. +by, +c<0 = (x,Y,) above line

ax. +by, +¢>0 = (x;,Y,) below line

» Chung ta goi di la bién quyét dinh cta budc thiri
d, =a(x, +1)+b(yi +%)+c

13



Giai thuéat trung diém

e If di > 0 then chon diém A = trung diém tiép
theo se co dang:

(xi+2, yi+gj = d., =a(x +2)+b(yi+gj+c

=d. +a+b

d >0 d<O0
A A
1~
J7/B " | B
[
o 4

X x+1 xX+2 X x+1 x+2

14



Giai thuat trung diém
if d. < 0 then chon diém B va trung diém méi la
(xi +2,V, +%) = d, =a(x +2)+ b(yi +%)+c

Ta co: —d +a
I

a= Ay = Yend — Ystart \
b=—-AX=X,,—X
c = CAX

b

=0+a+—

>wherey=%x+c ’
X

start

J

biém dau

(Xstart +1, Ystart T %) = dstart = a(Xstart + 1)+ b( Ystart T %) +C

— [axstart + bystart + C] + a + g

15



Giai thuat trung diém

dx =

dy = y _end-y start
d = 2*dy-dx

X = X _start

y = y_start

while x < X

if d <=
d =
X =
else
d =
X
y:
endif

x_end—x_start N

> Initialisation

end

0 then
d+(2*dy) | choose B
x+1

d+2* (dy-dx
x+1 choose A

y+1

SetPixel (x,y)

endwhile



Giai thuéat trung diém

d=a(xi+1)+b(yi+1/2)+c

Néu diém dugc chon la B thi M sé tang theo x mot don vi
—di+1 =F(xi+2,yi+1/2)
—=a(xi+2)+b(yi+1/2)+c
—di=axi+1)+b(yi+1/2)+c

Néu diém A dugc chon thi M tang theo 2 hudng x va y voi
cung mot don vi.

— di+1 =F(xi+2,yi+3/2)

— =a(xi+2)+b(yi+3/2) +c

— di+1=di+a+h.

Vaia+b=dy-dx.
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BIEU DIEN DUONG TRON
VA DUONG E-LiP




Giai thuat trung diém cho
duong tron

St dung phuong phap biéu dien khong tuong minh trong giai
Lt (x=x) +(y-y.f -r* =0

Thuc hién giai thuat trén 1/8 dudng tron va Iy dai ximg xho céc
goc con lal.
Véi d:la gia tri ciia duong tron tai mot diém bat ky ta co

(=3, ) | (5,y)  yay

<0 if (x;, y;)is inside circle / \\
d, ={=0 if (x,,y, )is on circle , S Ny

>0 if (x, Y, )is outsidecircle | 2 j




Giai thuat trung diém cho
duong tron

l1-r
0 initialisation

»
o

— r -
stop at diagonal = end of octant
while y < ¥ J
if d < 0 then
d = d+2*x+3

x = x+1 choose A
else
d = d+2* (x-y)+
x = x+1 ?choose B
y = y-1
endif

SetPixel (c,+x,c, ty)

endwhile \\

Translate to the circle center



Giai thuéat trung diém cho
duong é-lip
» Tuong tu hinh tron

» Ap dung giai thuat cho % dudng é-lip, sau d6 lay
doi ximg cho cac vi tri con lai

 Phuong trinh duong é-lip
F(x,y)=b°x*+a’y*—a’b* =0 v

1
— 2a: duong kinh ngang 2
— 2b: duong kinh doc /—\ . x
S

-8
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BIEU DIEN DA GIAC




Giai thuat duong quét sinh da giac

Ton tai rat nhiéu giai thuat sinh da giac.

Moi giai thuat phuc vu cho 1 loai da giac nhat
dinh:

Mot so giai thuat chi sir dung dugc véi cac tam
giac

Mot so giai thuat doi hai da giac la 16i, khong tu
cat chinh no va khong co 1o hong bén trong

23



Giai thuat duong quét sinh da giac

* Polygon scan conversion la giai thuat chung
kinh dién cho cac loai khac nhau

» Cho moi doan thang quét, ching ta xac dinh cac
canh cua da giac cat doan thang

scan-line

7

Intersec tions )
pixel spans

24



Giai thuat duong quét sinh da giac

» DuUng gidi thuat (trung diém) dé
xac dinh cac diém bien cho moi
da giac theo thir tu tang cua x.

* Cac diém phai:

— Khong bi chia sé bai cac da
giac lan can

— Cac da giac chi toan cac
diém canh (diém bién)

- Dam bao céc da giac chia sé
diém bién ma khong chia sé
cac diém anh bén trong cua
minh.

. polygon A interior

polygon B interior

edge pixels

25



Giai thuat duong quét sinh da giac

 Thu tuc chung:
— Xé&c dinh giao cua dudng thang quét vdi canh
da giac
— Sap xép cac giao diém theo murc do tang dan
cua x value
— Dién cac diém anh vao gilra cap cac diém x

26



Giai thuat dudng quét sinh da giac

B

horizontal edge
removed

integer x value is on
right = exterior

/

)4

|4
¥
/
2l 7 x
% / \
A

/ ymax nOt

rounded down for A included
rounded up for B 27



BIEU DIEN KY TU



Giai thuat sinh ky tu
Trén co so dinh nghia moi ky tuw vai mot font chu
cho trudc la mot bitmap chir nhat nho
Font/typeface: set of character shapes
— (thuong N, nghiéng |, dam B, E
nghiéng dam B+l)

Thuoc tinh
— Also colour, size, spacing ‘ 2=

and orientation

fontcache

— cac ky tu theo chuoi lién tiép
nhau trong bo nhé

Dang co ban
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Typedef struct

{

int leftx,

int width;

} Char location; //Vi tri

Typedef struct

{

Cacheld;

Heiglit; // PO réng chir
CharSpace; // Khoang cach

// gitra cac ky tu
Charlocation Table [128];

} fontcache

Cau truc font chr



Ky tu vector

» Xay dung theo phuong
phap dinh nghia cac ky
tu boi dudng cong mém
bao ngoai cua chung.

e Ton kém nhat vé mat
tinh toan

» Chat lugng cao

31



SO sanh

Don gian trong viéc sinh ky
tu (copypixel)

Luu trir lon

Cac phép bién dai (1,B, scale)
doi hoi luu trir thém

Kich thudc khong doi

Phtre tap (Tinh toan
phuong trinh)

Luu trir gon nhe

Cac phép bién doi dua vao
cac cong thuc bién doi
Kich thudce phu thudc vao
moi truong ( khong co kich
thudc co dinh)
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