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byte b = 0x98;
tshort—w—b—<<8+—FF8x9866
ushort w = (b << 8) | b; // 0x9898






ushort w = Ox98FF;
byte—b—=—w—>> 8+ B8x58—
byte b = (w + 0x80) >> 8; // Ox997F >> 8 = Ox99






ushort w

OX98FF;




ushort
byte b
byte b

W

= 9x9900;
w >> 8; // 0x99

(w + 0x80) >> 8; // ©x9980 >> 8

Ox99






ushort w

0Xx9900;







ushort w = 0x9900;

byte b =
((w & OxF000) >> 8)
| ((w & OxOFFF) + 0x88) / 0x111; // 0©x98



ushort
byte b
byte b

01

W

= 0x9900;
W >> 8;

(w + Ox80) >> 8;

FF




age

class Image

{
public:
Image(uint width, uint height)
: m_width(width)
, m_height(height)
{

}

~Image() { free(m_buffer); }

m_buffer = (pix8*)calloc(m_width * m_height, sizeof(pix8));

uint GetwWidth() { return m_width; }
uint GetHeight() { return m_height; }

pix8* GetBuffer() const { return m_buffer; }

private:
uint m_width;
uint m_height;

pix8* m_buffer;

L




public:
Graphics(Image* image) : m_image(image) {}

void FillRect(int x, int y, int width, int height, const Brush& brush);
void DrawImage(int x, int y, Image* image, float opacity);

*
*
*
E . . GiEee . .
*
*
*

- private:
Image* m_image;

et WA - S e

};
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B=A4+t(C—-A)
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float a
float b

float c



. .2
>3 255 x 255 = 65025



float)a
float fb

int)((fa * ft)



tInt(int a




255 x 255 = 65025
65025

= 254.00390625
256 >



255 X 255+ 128 = 65153

65153

= 254. 2
e 54.50390625




int MultInt(int a, int b)
{
int temp = a * b + 0x80;
return (temp + (temp >> 8)) >> 8;

65153-I-65153

— l4 [




MHOTabyk®



int a =..; // [0..255]
int b =..; // [0..255]
int t .3 // [0..255]

int c

a + IntMult(b - a, t);



int
int
int

int
int
int
int

int
int
int
int

int
int
int
int

int

OxXAARRGGBB
OxXAARRGGBB
[0..255]

16)
8)
)
24)

OXFF;
OXFF;
OXFF;
OXFF;

Q0 @0 Q0 Qo

16)
8)

)
24)

OXFF;
OXFF;
OXFF;
OXFF;

0 Q0 o Qo

MultInt(r2 - ri,
MultInt(g2 - gi,
MultInt(b2 - bl,
MultInt(a2 - ail,

p1 = .. ; //
p2 = .. ; //
t = .3 //
rl = (pl >»
gl = (p1 >»
bl = (p1l
al = (p1 >»
r2 = (p2 >»
g2 = (p2 >
b2 = (p2
a2 = (p2 >
r3 =rl +
g3 = gl +
b3 = bl +
a3 = al +
p3 =

(r3 << 16)
| (g3 << 8)
| (b3 )

| (a3 << 24);

t);
t);
t);
t);



union pix8

{

int RGBA;
struct { byte R, G, B, A };

}s
//

/] ...

//

pix8& pl1 = (pix8&).. ; //
pix8& p2 = (pix8&).. ; //

int t

pix8

p3.R
p3.G
p3.B
p3.A

.3 // [0..255]

p3;

pl.R + MultInt(p2.
pl.G + MultInt(p2.
pl.B + MultInt(p2.
pl.A + MultInt(p2.

OxAARRGGBB
OxAARRGGBB

pl.R,
pl.G,
pl.B,
pl.A,

t);
t);
t);
t);
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COMIMOHOBKS

< (0



C = oA+ (B




C=—/)/A+/B




[ lepeMHOXeHMe

.
[0,1] [0 1]

R,=aR GlzaG BlzaB

[0, a] [0, a] [0, ] [0,1]

HenepeMHOXEHHbIV
(unpremultiplied)

NePEMHOXEHHbIN
(premultiplied)




| lepeMHOXeHMe

C={1-/)A+F(B




| lepeMHOXeHMe

C'=1— /A + B
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2 LBETa

Ce = Co +t(Cy — Cp)



4 LUBeTa

C,=C,+t'(C, —Cp), a<t <b



JIMHENHbI DaAMaNbHbIV YIIOBOM

e (e — x0) (X1 — %0) — (1 — ¥0) Yo — ¥t) - VO — x0)% + (7 — ¥0)?
(1 = x0)% + (1 — ¥0) 1 — 2y + ¥0) V1 — x0)2 + (y1 — ¥0)?




" Gradient Editor

Presets

Mame: Custom

Stops

Opacity: |:| o
Colar: I:”E










L(C) = Cy +t(C; — Cp)

smoothness = 100%

§00) = (@ -+ (t 4 0.42 (1_%5(’“) - t>> (€, — Cy)
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C' = Cyo tx(Cl,O — Co,o)
C" =Coq + tx(Cl,l — Co,1)

C=C+t,(C"-C
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0+ 0.5(1—0)=0.5
0.5+ 0.5(1 — 0.5) = 0.75















C)o Q\ °v od
> ,0 ﬂlg»
A ‘Qﬁ
f x

o
.
.\ﬂg \ \






U
1! 4&/’1/};

class ColorBrush : Brush

{
public:
ColorBrush(const Color& color) : m_color(color) {}
// virtual
void FillScanline(Image& img, int y, int[] edges)
{
assert(edges.Count % 2 == 0);
for (int i = 0; i < edges.Count; i += 2)
{
for (int x = edges[i]; x < edges[i + 1]; X++)
{
pix8& pix = img.Buffer[y * img.Width + x];
pix = Over(pix8(m_color), pix);
h
}
{
private:

Color m_color;

s
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Color Brush

Gradient Brush

Linear Gradient Brush
Radial Gradient Brush

Angular Gradient Brush

PatternBrush
Noise Brush
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HeHyeBas HaMOTKa










KOHLLb

Tynble

KBaApaTHblE

Kpyrable



OnAaTb KOOPAMHATD!

void DrawLine(FPoint pl, FPoint p2, float width)
{

pl += FPoint(0.5, 0.5);

p2 += FPoint(0.5, 0.5);

T
}

DrawLine(FPoint(3, 2), FPoint(12, 2), 1);




OnAaTb KOOPAMHATD!

void DrawLine(FPoint pl, FPoint p2, float width)
{

pl += FPoint(©.5, 0.5);

p2 += FPoint(©.5, 0.5);

oo

DrawLine(FPoint(3, 2), FPoint(12, 2), 2);

}



OnAaTb KOOPAMHATD!

void DrawLine(FPoint pl, FPoint p2, float width)
{

pl += FPoint(0.5, 0.5);

p2 += FPoint(0.5, 0.5);

/] ...

DrawlLine(FPoint(3.5, 1.5), FPoint(11.5, 1.5), 2);

}



OnAaTb KOOPAMHATD!

void DrawLine(FPoint pl, FPoint p2, float width)
{

M ooo
}

DrawLine(FPoint(3, 2), FPoint(13, 2), 2);




OnAaTb KOOPAMHATD!

void DrawLine(FPoint pl, FPoint p2, float width)
{

oo
}

DrawLine(FPoint(3, 2), FPoint(13, 2), 1);




OnAaTb KOOPAMHATD!

void DrawLine(FPoint pl, FPoint p2, float width)
{

M ooo
}

DrawLine(FPoint(3, 2.5), FPoint(13, 2.5), 1);




Toncrtble NOANANHNU




CTbIKkM

dackoBbIn YrO/IbHbIN KPYrabln




DACKOBbIN CTbIK




DACKOBbIN CTbIK




KpYIabIn CTbiK




KpYIabIn CTbiK




YTONbHbBIV CTbIK




YTONbHbBIV CTbIK




YTONbHbBIV CTbIK




YIONbHbIN CTbIK',"'




MUTPOBOE COOTHOLLIEHWE







MUTDOBBIN INMUT




MuTpoBoe cootHoLlleHne (WPF)




MutpoBbIn inMnT (WPF)




Toncrtble NOANANHNU




Toncrtble NOANANHNU




Toncrtble NOANANHNU




Toncrtble NOANANHNU













Rendering

Smooth Text: [Fn:ur Laptop/LCD screens -r]

Smocth line art Smooth iImages

o | Use local fonts (Enhancethin Iine)

| Use page cache J| Use 2D graphics acceleration
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float _width = max(1, width);

float opacity =
width < 1
? opacity * width
: opacity;

DrawLine(..., width, opacity);
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Kpusble 1

P —_—
01 = Po +t(Py — Py)




Pyy = Py + t(Py — Py)
=P0+tP1—tPO

Py = (1 —t)Py+ tPy <—— 3HaeM t, Kakad Py;?

Py1 = (P — Pyt + Py <—— 3HaeM P, Kakou t?



Py; = (1 —t)Py+ tP;

// float t
float _1Imt = 1 - t;

po1.X
pol1.Y

_Imt * po.X + t * pl.X;
_Imt * po.Y + t * pl.Y;



Po1 = (P — Py)t + Py



Po1 = (P; — Py)t + Py

a=P1—P0
at + b = 0,
b=Py— Py
b
t=——, a+0



b=Py— Py

a#+0



KpuBble 2

Py
Pi Py = Py + t(Py — Py)
. P, = P, +t(P, — Py)
Po1z Pyip = Pypy + t(Py, — Pyq)



Py1 = Py + t(P; — Py)
P, =P +t(P, — Py)

Po12 = Po1 + t(P13 — Py1)

= Py + t(Py — Py) + t(Py + t(P, — Py) — Py — t(P; — Pp))
= Py + tP; — tPy + tP; + t?P, — t?P; — tP, — t?P; + t2P,

PO]_Z=(t_1)2P0_2t(t_1)P1+t2P2

P012:(PZ_2P1+P0)t2_2(P1_P0)t+P0



P012=(t_1)2P0_2t(t_1)P1+t2P2

// float t
float tml =t - 1;
float t2 =t * t;

float tml2 = tml * tml;
float _2ttml = 2 * t * tml;

pe12.X = tml2 * po.X - _2ttml * pl.X + t2 * p2.X;
pe12.Y = tml2 * po.Y - _2ttml * pl.Y + t2 * p2.Y;



Po1z = (P, — 2Py + Py)t? — 2(P; — Py)t + Py



Po1z = (P, — 2Py + Py)t? — 2(P; — Py)t + Py

a=P2_2P1+PO
at?+bt+c =0, b=2(P,—P))

c =Py — Py1z

—b + Vb2 — 4ac
t1,2 — Za ) a #* O




Po12 = 2(Py — Py)t + Py

bt‘l‘C:O, bZZ(PO—Pl)

c =Py — Py1z

a+0



Kpusble 3

Py1 = Py + t(Py — Py)
Py, = Py + t(P, — Py)
P53 = P, +t(P; — P,)
Py12 = Py + t(P12 — Po1)
Piy3 = Piy + t(Py3 — Pi3)

Po123 = Py12 + t(P123 — Py12)



Py = Py + t(Py — Py)
Pi; = Py + t(P, — Py)
Py3 = P, +t(P; — P,)
Py12 = Po1 + t(P1z — Poy1)
P13 = Pyy + t(Py3 — Py3)

Po123 = Po12 + t(P123 — Po12)
= Py + t(Pyp — Pyq) + t(Pyp + t(Py3 — P13) — Pyq — t(P12 — Po1))

= Py + t(Py — Py) + t(Py + t(P, — Py) — Py — t(P; — )
+t(Py +t(P, — Py) +t(Py +t(P3 — Py) — Py — t(P, — Py)) — Py — t(P; — Py)
— t(Py +t(P, — Py) — Py — t(Py — Pp)))

= Py +tP; — tPy + tP; + t>P, — t?P; — tPy — t?P; + t?Py + tP; + t?P, — t?P, + t?P,
+t3P; —t3P, —t?P; — t3P, + t3P; — tPy — t*P; + t*Py — t*P; — t3P, + t3P;
+ t?Py + t3P, — t3P,

P0123 = (1 — t)SPO + 3t(1 — t)zpl + 3t2(1 - t)PZ + t3P3

P0123=(P3_3P2+3P1_P0)t3+3(P2_2P1+P0)t2+3(P1_P0)t+PO



Pyip3 = (1 —1)°Py 4+ 3t(1 — t)?Py + 3t%(1 — t)P, + t° Py

// float t

float t2 =t * 2;

float 3 = t2 * t;
float 1Imt =1 - t;

float _1mt2 = _1mt * _1mt;

float _1mt3 = 1mt2 * _1mt;
float _3t Imt2 = 3 * t * _1mt2;
float _3t2_1mt 3 % €2 * _1mt;

po123.X
po123.Y

_1mt3 * p@.X — 3t Imt2 * pl.X + _3t2_Imt * p2.X + t3 * p3.X;
_1mt3 * pe.Y — 3t Imt2 * pl.Y + _3t2 Imt * p2.Y + t3 * p3.Y;



Py123 = (P3 — 3P, + 3P, — Py)t3 + 3(P, — 2P, + Py)t?* + 3(P; — Pyt + P,

a=P3—3P2+3P1+P0

at3 +bt? +ct+d =0, b =3(P, = 2P +Po)

c =3Py —P,)
d = Py — Ppq23
a+0



P0123= 3(P2_2P1+P0)t2+3(P1—P0)t+P0

b:3(P2_2P1+P0)
c =3Py —P,)
d = Py — Ppq23

bt? +ct+d =0,

a+0
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AHaamTMyeckoe CrinaXmBaHme
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Hexagonal



PenTile RBG-GBR




PenTile RG-B-GR
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Faux italic
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BbIOOp A3blka

C (HepoC++)



MMX



/ICKntoUeHme Kak npaBmio



GetPixel(int x, int y);
SetPixel(int x, int y, int color);

pix8* buffer = image->GetBuffer();
int imageWidth = image->GetWidth();

buffer[y * imageWidth + x]



int c=a+ (((b -a) » 31) & (b - a));



“HrE—b——a—f—3
int b = (int)(((__int64)a * ©x55555556) >> 32);



Yctanm? ©



