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Gidi thiéu
Nhu cau chuyén tr vector sang raster = rasterization. Vi
tinh chat tw nhién cla thiét bi hién thij raster.
Céc thuat giai Ia co ban cho ca dé hoa 2D va 3D.
Chuyén tw lién tuc (thwe té€) sang rdi rac (Iay mau).

Most incremental line-drawing algorithms were first
developed for pen-plotters.

~

Hau hét déu dwa trén y twdng cla Jack Bresenham (ky
sw IBM)
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(x0. ¥0)

An "ideal" line

A discrete approximation

* Yéu céq: nhin lién tuc; dé sang va d¢ day dong
nhat, Xap xi gan duong ly twrong nhat, vé nhanh.
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1H}

(dx!'=0){
float m = (float) dy / (float) dx;

float b = y0 - m*x0;
dx = (x1>x0) ?1:-1;
while (x0 != x1) {
x0 += dx;
y0 = Math.round(m*x0 + b);

raster.setPixel(pix, x0, y0);




Thuét gidi vé dudng thang-dua
trén do doc

« Muc tiéu: v& dwdng cang min cang tot
(mo6t pixel moi cot neu -1 < slope <1,
nguwoc lai mot pixel moi hang).
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Rotate and Rename coordinate axes

Slope x
Greater >
than I
M
dx

Slope Less
than I

Thuat gidi khong tot khi d6 doc > 1. Giéi phap: lam doi xtrng. Nghia Ia
hoan vj vai tro cua truc x va y. Nh& vay, ddé doc luén nhé hon 1.
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Thuat giai vé duwdng thang-duwa
trén dé doc => Cai tién
Cai tién doan code nao lam ton thoi gian. Thwdng 1a cac
vong lap trong.
Bd cac l1énh khéng can thiét. Vi du:
Thay Math.round(m*x0 + b) b&i (int)(m*y0 + b + 0.5);

St dung két qua cua buwdc trwdce: (int)(m*y0 + b + 0.5)

yi+1 = yi +m; y2
hoac yi
Yiser = Y-,
Phat sinh ra thuat giai DDA X0 x1
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Thuat giai vé duwdng thang-Cai
tien them
Nguyén tac:
« CoOng/trwr thi nhanh hon nhan. Nhan nhanh hon
chia.
 Dung bang tra néu duworc.
« Tinh toan s6 nguy&n nhanh hon soé thwec.

« Tranh tinh toan thira bang cach kiém tra cac
trwrong hop dac biét
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Thuat giai DDA

Xét:m=(yl-y0)/(x1-x0).Giastr:0<m<1
Nhan xét: y moi khong Ion hon y cia qua mot
don vi.

yi+1 = yi +m

Nhw vay chi can xét gia tri cdng don cho y khi
tbng gia tri cong doén vwot qua 1. Khi do, thay
doi lai gia tri nay cho hop ly. Nghia la:

fraction +=m;

if (fraction >=1){y =y + 1; fraction -=1; }
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Thuéat giai Bresenham

Co thé dung s6 nguyén cho thira s6 cong
don => thuat giai chi dung s6 nguyén.

Sau khi vé pixel dau tién.

fraction = 1/2 + dy/dx.

Nhan voi 2*dx: scaledFraction = dx + 2*dy
scaledFraction += 2*dy // 2*dx*(dy/dx)
Bi€u thirc kiém tra trd thanh:

If (scaledFraction >= 2*dx) { ... }
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2*dy - 2*dx = 2*dy — dx.
° OffsetScaledFraction += 2*dy

If (OffsetScaledFraction >=0) {

y=y+1
fraction - = 2*dx;

Db hoa may tinh-Ngd Quéc Viét 12



separations of the two
pixel positions from
the actual line path.
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dli=y-yk=m (xk +1) +b -yk

d2=(yk+1)-y=yk+1-m(xk+1)-b

what we want to know : which of d1 and
d2 is smaller, what we'll study : the sign
of d1-d2

d1-d2=2m (xk + 1) -2 yk + 2b -1

Decision parameter: pk=Ax(d1- d2)
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1.Input the two line endpoints and store the left endpoint
N (Xo,Yo)

2. Load (Xp,Yp)into the frame buffer , that is plot the first
point .

3.Calculate constants Ax, Ay, 2Ay, and 2Ay-2Ax, and
obtain the value for the decision parameter as:

Py = 2Ay- AX
4. At each x, along the line, starting at k=0, perform the
following test:
If p,<0, the next point to plot is (x,+1,y, ) and
pk+1 = pk +2Ay
Otherwise, the next point to plot is ( x,+1,y,+1) and
Prer = Py T2AY - 2AX
5. Repeat step 4 AXsHINES tinh-Ngs Quéc Viét



next two pixels of a line, it

IS easy to see that only a
finite set of possibilities

exist.
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The two-step algorithm also exploits the symmetry of line-drawing
by simultaneously drawn from both ends towards the midpoint.
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-_

dx=12-2=10 2dy = 10
dy=8-3=5 2dy — 2dx = -10

pO=2dy—-dx=0




Bal tap

. Stra thuat giai ra sao néu hai diém dau cudi khong phai
sO nguyén. (thwong dung trong 3D).

. V& dwdng c6 dé day Idn hon 1 (0.5d - diém thwe hanh).
. Lam ta[ I&p: hay xac dinh cac gia tri P, va toa do 06
diem dau tién khi vé dwdong thang theo thuat giai
Bresenham xac dinh b&i hai diém dau mut sau.

—  Diém dau: (3, 12).

—  Diém cudi: (25, 19).
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vold circleSimple(int xCenter, int yCenter, int
radius, Color c) {
int x, y, r2;

r2 = radius * radius;
for (x = -radius; x <= radius; x++) {

y = (int) (sqgrt(r2 - x*x) + 0.5);
setPixel (xCenter + x, yCenter + vy,
setPixel (xCenter + x, yCenter - vy,




Thuéat giai vé dwdng tron

Van dé: nhiéu vi tri
trén dwong tron co doé
doc cla dwdng tiép
tuyén I&n hon 1. Vi
vay, khong nén lap
theo x.

???

Lap theo y cO duwoc
kKhong?

Tan dung tinh doi
Xtpng cua dwdng tron.
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S dung tinh ddi x&rng cua 4 goc Ya.

void circledWay (int xCenter, int yCenter, int radius, Color c) {
int x, y, r2;

setPixel (xCenter, yCenter + radius, c);
setPixel (xCenter, yCenter - radius, c);

r2 = radius * radius;

for (x = 1; x <= radius; x++) {
y = (int) (sgqrt(r2 - x*x) + 0.5);
setPixel (xCenter + x, yCenter + y,
setPixel (xCenter + x, yCenter - vy,
setPixel (xCenter - x, yCenter + vy,
setPixel (xCenter x, yCenter Y,
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Thuéat giai vé dwdng tron

« Nhanh hon, nhwng
van chwa dung.

S dung 8 phan doi
Xxwng?
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Thuat giai vé

dwong tron

void circle8Way (int xCenter,
int x, y, r2;

setPixel (xCenter, yCenter

(
setPixel (xCenter, yCenter
setPixel (xCenter + radius,
(

setPixel (xCenter - radius,

r2 = radius * radius;
x = 1;
y = (int) (sgrt(r2 - 1) + 0.

while (x < vy) {

setPixel (xCenter + x, yCenter + y, c);
setPixel (xCenter + x, yCenter - y, c);
setPixel (xCenter - x, yCenter + y, c);
setPixel (xCenter - x, yCenter - vy, c);
setPixel (xCenter + y, yCenter + x, c);
setPixel (xCenter + y, yCenter - x, c);
setPixel (xCenter - y, yCenter + x, c);
setPixel (xCenter - y, yCenter - x, c);
x += 1;

y = (int) (sqrt(r2 - x*x) + 0.5);

if (x == y) {

setPixel (xCenter + x, yCenter + y, c);
setPixel (xCenter + x, yCenter - y, c);
setPixel (xCenter - x, yCenter + vy, c);
setPixel (xCenter - x, yCenter - y, c);

int yCenter,

int radius,

Color c)

{

 drawCircle

+ radius,
- radius,
yCenter,
yCenter,

5);
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Thuéat giai vé dwdng tron

« Van dé 1: van con tinh toan can bac 2
trong biéu thirc.

« Van dé 2: chwa tan dung két qua cla
bwdc lap trwoc.

« Giai phap: suy nght va tan dung phwong
phap vé duwdng thang theo thuat gidi
Bresenham nhwng ap dung cho duwong
cong.
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f(x,y) < 0: diém nam trong dwdng tron.
f(x,y) > 0: diém nam ngoai dwdng tron
f(x,y) = 0: diém nam trén dwdng tron
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Thuat giai Midpoint

» Néu dang & diém (x, y) trén dwong tron >
can chon mot trong hal diém sau (x+1, y)
hoac (x-+1,v-1) d& v& cho diém ké tiép.

» Néu & trong dworng tron = chon (x+1, y).

 Néu & ngoai dwong tron = chon (x+1, y-1).
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Néu diém hién tai nam trong vong tron: f(x,y) < 0. Bat 1a p.
Piém vé sé la f(x+1, y), cap nhat p:

fxt+1,y) = (x + 1) + y? — 12
fx+1,y) = (x> +2x + 1) + y? — 12
tx+1,y) = {(x,y) +2x + 1

pt=2x+1




Néu diém hién tai nam ngoai vong tron: f(x,y) > 0. D&t Ia p.
Piém vé sé la f(x+1, y-1), cap nhat p:

fx+1,y-1) = x+ 12+ (y-1?-+?
fxt+1,y-1) = x®+2x + 1) + (y* =2y + 2) — 12
tx+1,y-1) =f(x,y) + 2x — 2y + 2

pt+=2x—-2y+2




- Piém vé bat dau la (O r), 18p theo x tdng dan theo cung
1/8 thtr hai = can xac dinh gia tri p kh&i dau.

* Nhan xet: diém dau tién trén dwdng tron, dan dén diém
ké tiép sé la (x+1, y) (tai sao?)

« Tim gia tri p,.

po = f(1,t-0.5) = 1> + (r — 0.5)* — 1>
po = f(1, t=0.5) = 1 + (2 — r + 0.25) — 12

po=125 —r
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void circleMidpoint (int xCenter, int yCenter,
int x = 0;
int vy radius;

int p (5 - radius*4)/4;

circlePoints (xCenter, yCenter, x, vy,
while (x < y) {
X++;
if (p < 0) |
p += 2*x+1;
} else {
p += 2* (x-y+1);
Y=—7r
}

circlePoints (xCenter, yCenter, x,

int radius,

Color c)

{




void circlePoints (int c¢x, int cy, int x, int y, Color c) {
if (x == 0) {
setPixel (cx, cy + vy,
cxX, CYy — Y,
cx + vy, Cy,
X - Y, CYy
==vy)
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Bal tap

. Thwc hién tai I&p: hay xac dinh cac gia tri P; va toa do
07 diém dau tién cua goc 1/8 (goc bat dau tr 90 dd
xudng dan dén 45 dé) khi vé dwdng tron theo thuat giai
MidPoint v&i cac tham so.

— Tam dwong tron: (3, 9).

— Ban kinh: 9

— Diém bat dau vé: (3, 18).

. Lam bal tap trong cac trang:
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Bal tap thwc hanh
» Cai dat cac chwong trinh vé dwéng thang,

dwong tron (ellipse, conic) theo thuat giai
Bresenham hay MidPoint.
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