Cac thuait toan toi mau

Dan nhap

« Mot vung to thédng fi6dc xac nonh bdi mot AGONg
khep kin nao fo goi la Addng bien. Dang Ad6dng bien
Aon gian thééng gap la fa giac.

« Co hai dang vung to thédng gap : to bang mot mau
thuan nhat (solid fill) va to theo mot mau to (fill-
pattern) nao fo.

* Viec to mau thoong nooc chia lam hai cong noan :
¢ Xac fonh vo tri cac filem can to mau.

¢ Quyet fonh to cac filem tren bang mau nao. Cong foan
nay thoc sd phoc tap khi ta can to theo mot mau to nao
no chd khong phai to thuan mot mau.

e Co hai cach tiep can chinh : to mau theo dong quet
va to mau dda theo n6dng bien.

¢ Phobng phap to mau dba theo dong quet se xac fionh
phan giao cua cac dong quet ke tiep nhau voi n6dng bien
cua vung to, sau o se tien hanh to mau cac niem thuoc
phan giao nay. Cach nay th6dng nédc dung e to mau fa
giac, i6ong tron, ellipse va mot so N6GNg cong AON gian
khac.

¢ Phobng phap to mau dda theo n6dng bien se bat Aau to
mot Aiem ben trong vung to va td no loang dan ra cho
fen khi gap fiem bien. Cach nay thdédng f6dc dung cho
cac dang iA6ong bien phoc tap.
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Thuat toan toi theo doing quet

Bai toan fiat ra : Can to mau mot fia giac cho boi N fiznh
P, (Xi’yi ),i =0,...N -1 Na giac nay co the la fia giac loi, fia
giac lom, va ca fa giac to cat, ..

Tom tat cac bo6dc chinh cua thuat toan

e Tim Yiwp, Yooom lan 166t la gia tro 16n nhat, nho
nhat cua tap cac tung o cua cac Agnh cua Na giac na
cho: Yip = maX{Yi’(Xi’ yi)D P} y Ybottom — min{yi’(xi’yi)D P} .

« Ong vbi moi dong quet Y=K, vdi K thay fioi to
Yiottom fien Ytop , lap :
¢ Tim tat ca cac hoanh fio giao filem cua dong quet Y = K

vOi cac canh cua fia giac.
¢ Sap xep cac hoanh no giao niem theo thd td tang dan :

XO’X]_1X21"'1

¢ To mau cac fioan thang tren fiodng thang Y = Klan 166t
ficoc gioi han boi cac cap (Xo» X )b (X0s Xo )eers (Ko Xoiean ).

ytop
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Cac van ne nat ra

Han che Addic so canh can tim giao Aiem dng voi moi
dong quet vi dng voi moi dong quet, khong phai luc
nao tat ca cac canh cua fa giac cung tham gia cat
dong quet.

Xac nonh nhanh hoanh o giao Aiem vi neu lap lai
thao tac tim giao fiiem cua canh fa giac voi moi
dong quet bang cach giai he phddéng trinh se ton rat
nhieu thoi gian.

Giai quyet troong hdp so giao niem 6ng voi trodng
hop dong quet fii ngang qua fznh : Neu so giao Aiem
tim fi60c gida cac canh fia giac va dong quet la le thi
viec nhom tong cap giao Aiem ke tiep nhau fie hinh
thanh cac fioan to co the se khong chinh xac. Nieu
nay chg xay ra khi dong quet i ngang qua cac fznh
cua na giac.

Ngoai ra, viec tim giao fiiem cua dong quet vdi cac
canh nam ngang la mot tr6dng hop nac biet can
phai co cach xd li thich hop
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To choc cau truc do lieu va thuat toan

« Danh sach cac canh (Edge Table — ET) : chba toan
bo cac canh cua fia giac (Aa loai i cac canh nam

ngang) fodc sap theo tho td tang dan cua Ywmin .

« Danh sach cac canh kich hoat (Active Edge Table —
AET) : chba cac canh cua fia giac co the cat 6éng voi
dong quet hien hanh, cac canh nay A66c sap theo
thd to tang dan cua hoanh fio giao fiem gida canh
va dong quet.

« Khi dong quet fii td bottom fen top, cac canh thoa
Aieu kien se fiddc di chuyen to ET sang AET:

¢ Khi dong quet Y = K bat fiau cat mot canh, nghoa la
K2 Ypuin, canh nay se Nodc chuyen to ET sang AET.

¢ Khi dong quet khong con cat canh nay nda, nghia la
K> Yy, canh nay se bo loai ra khoi AET.

¢ Khi khong con canh nao trong ET hay AET nda, qua
trinh to mau ket thuc.
- Ne tim giao filem gida canh fa giac va dong quet
hien hanh nhanh, ta co nhan xet :

1 1 1
Xirr ~ X :E((kJ“l)‘ k):a hay Xka = Xk ¥ —
y=k+1
X1
y=K
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Ne xuat cau truc do lieu cua mot canh (EDGE)

deltaY \

y=K

\ xIntersect
\ yMin

« Ywmin: gia tro tung fio nho nhat trong 2 fiznh cua
canh.

« XIntersect : hoanh fio giao Aiem cua canh voi dong
quet hien hanh.

« DxPerScan : gia tro 1/m (m la he so goc cua canh).

« deltaY : khoang cach t6 dong quet hien hanh tdi fiznh
Ymax. Luc nay fieu kien K>V, trd thanh
deltaY <0.

e Gia tro xIntersect Addc khdi gan ban fiau la hoanh fio
cua fiznh co tung fio la Ywmin, va gia tro deltaY Rodc
khoi gan ban fiau 1a Ymax ~ Yumin T1.
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Giai quyet trodng hdp dong quet i qua Aznh

« Tinh mot giao fiiem neu chieu cua hai canh ke cua
Aznh Ao co xu h6dng tang hay giam.

« Tinh hai giao fiiem neu chieu cua hai canh ke cua
fznh fio co xu hédng thay fioi, nghéa la tang-giam
hay giam-tang.

() (b)

« Khi cai Aat fie khoi phai xet fiieu kien nay cho phoc
tap, khi xay dong doé lieu cho moi canh trééc khi fiba
vao ET, ngooi ta se x0 li cac canh co fignh tinh hai
giao Aiem bang cach loai ni mot pixel tren cung cua
mot trong hai canh.

i+1 I:)i+1 I:)i—l I:)i—l
y=k y=k
y=k-1 P y=Kk-1 P °
P /P
/ | / i
/ /
/ ¥/
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Minh hoa thuat toan

Top

Bottom

« Ban nau :
¢ ET:AB* Al, H*G, BC, G*F, DC, EF. (loai IH va DE)
¢ AET: NULL.
 Khi dong quet Aat y=ya
¢ ET:H*G, BC, G*F, DC, EF. (chuyen AB*, Al sang AET)
¢ AET: AB* Al.
 Khi dong quet nat y=yu-
¢ ET:BC, G*F, DC, EF. (chuyen H*G sang AET)

¢ AET: AB*, H*G. (loai Al vi khong con cat dong quet)
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 Khi dong quet nat y=yg

¢ ET:G*F, DC, EF. (chuyen BC sang AET)

¢ AET:BC, H*G. (loai AB*, sap xep lai H*G va BC)
 Khi dong quet nat y=yg-«

¢ ET:DC, EF. (chuyen G*F sang AET)

¢ AET:BC, G*F. (loai H*G vi khong con cat dong quet)
 Khi dong quet Aat y=yp

¢ ET:NULL. (chuyen DC, EF sang AET)

¢ AET:BC, DC, EF, G*F. (sap xep lai BC, GF*, DC, EF)
 Khi dong quet Aat y=yc+1

¢ ET:NULL.

¢ AET: EF, G*F. (loai BC, DC vi khong con cat dong quet)
 Khi dong quet nat y=yg+1

¢ ET:NULL.

¢ AET: NULL. (loai EF, G*F vi khong con cat dong quet).

« Thuat toan dong tai nay.
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Lou no thuat toan to mau theo dong quet

Tao danh sach tat ca cac canh ET

v

i=BottomScan

i<TopScan No

Yes
v

Cap nhat danh sach cac canh
kich hoat AET

v

Tim hoanh Ao giao Aiem va sap xep
theo thd td tang dan

v

To mau cac foan giao NOOc tao bai
téng cap hoanh Ao ke tiep nhau

v

Cap nhat lai thong tin cua cac canh
e s6 dung cho dong quet ke tiep

v

i=i+1

End
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Mot so h66ng dan cai nat

#define MAXVERTEX 20
#define MAXEDGE 20
#define TRUE 1
#define FALSE 0

typedef struct {
int x;
inty;
}POINT;

typedef struct{

int NumVertex;

POINT aVertex MAXVERTEX];
}POLYGON,;

typedef struct {

int NumPt;

float xPt{{MAXEDGE];
IXINTERSECT,

typedef struct

{
int yMin; // Gia tri y nho nhat cua 2 dinh
float  xIntersect; // Hoanh do giao diem cua canh & dong quet
float  dxPerScan; // Gia tri 1/m
int Deltay;
}EDGE;

typedef struct
{

int NumEdge;

EDGE aEdge[MAXEDGE];
}EDGELIST;
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void PutEdgelnList(EDGELIST &EdgeList, POINT p1, POINT p2, int NextY)

{
EDGE EdgeTmp;

EdgeTmp.dxPerScan = float(p2.x-p1.x)/(p2.y-pl.y); // 1/m
if(pl.y < p2.y)

{
/~k
Truong hop dong quet di ngang qua dinh la giao diem
cua 2 canh co huong y cung tang
*/
if(p2.y < NextY)
{
p2.y--;
p2.x -= EdgeTmp.dxPerScan;
}
EdgeTmp.yMin = pl.y;
EdgeTmp.xIntersect= pl.x;
EdgeTmp.DeltaY = abs(p2.y-pl.y)+1;
Y if
else
{
/~k
Truong hop dong quet di ngang qua dinh la giao diem cua 2 canh co
huong y cung giam
*/
if(p2.y > NextY)
{
p2.y++;
p2.x+= EdgeTmp.dxPerScan,;
}

EdgeTmp.yMin = p2.y;
EdgeTmp.xIntersect= p2.x;
EdgeTmp.DeltaY = abs(p2.y-pl.y)+1;

Hlelse

Il xac dinh vi tri chen

int j = EdgeList.NumEdge;

while((j>0) && (EdgelList.aEdge[j-1].yMin>EdgeTmp.yMin))

{
EdgelList.aEdge[j] = EdgeList.aEdge[j-1];
=

}

/ tien hanh chen dinh moi vao canh

EdgeList. NumEdge++;

EdgelList.aEdge[j] = EdgeTmp;

} // PutEdgelnList
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/*
Tim dinh ke tiep sao cho khong nam tren cung duong thang voi dinh dang
xet
*/
int FindNextY(POLYGON P, int id)
{
int j = (id+1)%P.NumVertex;
while((j<P.NumVertex)&&(P.aVertex[id].y == P.aVertex[j].y))
j++;
if(j<P.NumVertex)
return (P.aVertex[j].y);
return O;
} /I FindNextY

/I Tao danh sach cac canh tu polygon da cho
void MakeSortedEdge(POLYGON P, EDGELIST &EdgeList,
int &TopScan, int &BottomScan)
{
TopScan = BottomScan = P.aVertex[0].y;
EdgeList.NumEdge = 0;
for(int i=0; i<P.NumVertex; i++)
{
/I Truong hop canh khong phai la canh nam ngang
if(P.aVertex[i].y '= P.aVertex[i+1].y)
PutEdgelnList(EdgeList, P.aVertex[i], P.aVertex[i+1], FindNextY (P,
i+1));
// Xu li truong hop canh nam ngang
else
if(P.aVertex[i+1].y > TopScan)
TopScan = P.aVertex[i+1].y;
}
BottomScan = EdgeList.aEdge[0].yMin;
} //IMakeSortedEdge

/I Cap nhat lai hai con tro Firstld, Lastld cho biet danhsach cac canh active
void UpdateActiveEdgeList(EDGELIST EdgeList, int yScan, int &Firstld, int
&Lastld)
{
while((Firstld<EdgeList. NumEdge-1) &&(EdgeList.aEdge[Firstid].Delta¥Y ==
0))
Firstld++;
while((Lastld<EdgeList.NumEdge-1)
&&(EdgeList.aEdge[Lastld+1].yMin<=yScan))
Lastld++;

} // UpdateActiveEdgeL.ist
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Thuat toan tol mau theo
A6oNg bien
 Bai toan fat ra : Can to mau vung to neu biet AGOC

mau cua fibdng bien vung to va mot Aiem nam ben
trong vung to.

e Y t606ng : Bat flau to Aiem nam ben trong vung to,
kiem tra cac Aiem lan can cua no fia fiddc to hay co
phai la Aiem co mau trung mau bien hay khong, neu
khong phai thi ta se to fiiem fo. Qua trinh nay fiddc
lap lai cho tdi khi khong con to fi66c nda thi déng.
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e Co hai quan iiem ve cach to nay, fio la dung 4 Aiem
lan can (hinh a) hay 8 iiem lan can (hinh b).

(@)

e Cai nat minh hoa thuat toan to mau theo A6ong bien
void BoundaryFill(int x, int y, int FillColor, int BoundaryColor)
{

int CurrenColor;

CurrentColor = getpixel(x,y);
if((CurrentColor'=BoundaryColor)&&CurrentColor!= FillColor))
{
putpixel(x,y,FillColor);
BoundaryFill(x-1, y, FillColor, BoundaryColor);
BoundaryFill(x, y+1, FillColor, BoundaryColor);
BoundaryFill(x+1, y, FillColor, BoundaryColor);
BoundaryFill(x, y-1, FillColor, BoundaryColor);

}
} // Boundary Fill

e Mot so nhan xet

¢ Thuat toan co the hoat fiong khong chinh xac khi co mot
so filem nam trong vung to co mau la mau can to cua
vung.

¢ Viec thdc hien e qui lam thuat toan khong the dung cho
vung to 16n.
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« Mot cai tien nho : nhan xet rang viec goi thdc hien
fie qui thuat toan cho 4 fiem lan can cua Aiem hien
hanh khong quan tam téi mot trong 4 Aiem fio ha
Aooc xet 6 bddc trodc hay choa. Vi du khi ta xet 4
Aiem lan can cua (x, y), thi khi goi thoc hien fie qui
voi Aiem hien hanh la mot trong 4 fiem tren, (X, y)
van fodc xem la fiiem lan can cua chung va A66c goi
thdc hien lai.

void BoundaryFillEnhanced(int x, int y, int F_Color, int B_Color)

{

int CurrenColor,;
CurrentColor = getpixel(x,y);
if((CurrentColor!'=B_Color)&&CurrentColor!= F_Color))

{
putpixel(x,y,F_Color);
FillLeft(x-1, y, F_Color, B_Color);
FillTop(x, y+1, F_Color, B_Color);
FillRight(x+1, y, F_Color, B_Color);
FillBottom(x, y-1, F_Color, B_Color);
}

} // BoundaryFillEnhanced
void FillLeft(int x, int y, int F_Color, int B_Color)
{
int CurrenColor;
CurrentColor = getpixel(x,y);
if((CurrentColor!=B_Color)&&CurrentColor!= F_Color))
{
putpixel(x,y,F_Color);
FillLeft(x-1, y, F_Color, B_Color);
FillTop(x, y+1, F_Color, B_Color);
FillBottom(x, y-1, F_Color, B_Color);

}
} /1 FillLeft
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Mot cai tien khac : khong cai fat fie qui ma to theo

tong doing.
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