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Abstract

GDI drawing-functions in Windows API were analyzed and we found that GDI drawing-function
mapped the world coordinate system (Cartesian coordinate system) origin (0,0) to the pixel cen-
ter between (0,0) and (1,1) of the device coordinate system (screen coordinates). It pointed out
that in order to maintain the same graphic geometric features and avoiding overprinting, GDI
drawing functions compromised with the endpoints and the boundary pixels, which caused some
strange phenomenon many programmers have not found and it was difficult to understand. In re-
sponse to these phenomena, explanations are given. In addition, the effect on some applications is
pointed out and solutions are proposed.
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XfWindows APIH (] GDIZ: B i BGHAT AT 5T, RIL T GDIL B R BOR A 4R R (B R/RAAR R)E =
(0,0) L5 215 £ 205 R (FHEAL KR B ) I E A(0,0) 3 (1L, ) Z F B E O Ak 38 T A TR B )1
REAT 4B, GDIZERBSIIRSAGRABRFTIHELE, NTHA—BRREEFRER
RIHIEUERBHTRINR . SO XEIREH TR, BHTESNARFREM, JFRE TRRS

XA
BRR&ED, SERE Bkl JUTRE

1. 53|

GDI (Graphical Device Interface)/& Windows #:1E R4 1 R4, M/ Rniks LE2REE. GDI
Al LLSERL Windows #:1E RS BERE & L B (GUI). BIEEUSEGRITENNL. 2RI H % — R BoR
TAE[L]. H A, K2 5B RS IF R ARG GDI 2K i %k, {5/ Windows AP ¥4 £: & f Bt ke ok,
FERF BA7E I GDI 4 BB HI RTE T, AT fR GDI BAKIIHILE], X T — S Bk B AR, 400
IRE 2 KL GDI 2 B BB AT SR I HI W ek BT AN BEAS 26 =i 45 R [ 2] DRI 7 ZHR Z( B @ GDI
7 B R B B e 0 g9k AFAE B — S BRI AN GDI 22 B R B FH O3 AR B i, DMEFE R A(EREAT
JURTEITCARZE . B B S A G TR, JE R P iR 2 B AR, NI B ST AR 7 15 21 RS i (0 %5
. BHAFF O Windows £ ek B BT 7L [ 2] BRI B, BRABESL GDI 22 EIILE], AL b
#th GDI Z: ek BN BEAS B a8 R AARA TR, JF 45 HORH L i o 77 7%

2.GDl| BELERIER

BRI, N T R, WA S e = e R R AR R (R AR R, AR
PP A 25 e LT 0 LT 38 (A 5 )0 5 SIS o 00 5 R L5 3 5 B 4 DL 5
PO B AR LT 660 SR B WL L8 bR SR R 10 R (3], i PR A R rh f s — AN
P ST ek T B 5 20 46 0 R KA 0 — 6 b, I R S BIM 47
SR F A

R A GDI 2 FERs, R AE T SOHLIR RS 6 CIEAT S o T SHLIR 6 8 0 UL MR -6
o L0 T 5 WU 47 o 1535 G AR B0 S EOR FE AR R HEAT S, FROTRREARAR R o (R B IOARKRIEF
Ry (AL, y IRA AT B X (2P0 5 (AT 10 X M) o SR BERH S Ab B — MR BE M /2 | $ FF
MR AT ARBE[3]. AR LT T B R T T, RSN 00 1, 2, -, ymax, 1
AR A BTG G O B xmax HEATAES . W1FE 1R, GDI 4 B MO ] E AR R T s
W R HOR 2 M RAR Y.

BRI S B P I SV (/7. DDA L% Bresenham i FLV) A1 Fi i) DX st
FOREGE SIS TSGR . R, AR T TR

5 7 B 4 G 4 PR B KB PSS AR P 1) GDI 42 B 07T 46X Line o, 47725 Polyline.



o
-

Figure 1. Screen coordinate system

E 1 FRLiri

Z B IX 48, Polygon, 55 7 RECT A AH N FI3H 78 B8 #) FillRect, 16 & Ellipse, %5 /£ [X 13 RGN::CreateRectRgn
% 10 JF X 18, RGN::CreatePolygonRgn 2 A1 57 ()3 78 b6 £ FillRgn o 45 SCEH#E Windows7 #:7E 24 R, 7E Visual
Studio 2010 R FIER AT MM_TEXT A_bx it 77 2X[4], MR TR ) U 2 P bk 2 1) J U AT IR T 0 2k B
Ui pet DX SR SRS R I R AT AT

3. GDI &4k #

GDI L2 B £ B 6 % BOOL CDC::LineTo (POINT point) #2442 B i B % CDC::Polyline
(const POINT *IpPoints, int nCount).

3.1. LineTo ¥k m g Ea04LTE

225 R % BOOL CDC::LineTo(POINT point)7f MSDN /1 {{j7E#¢ A “The LineTo function draws a line
from the current position up to, but not including, the specified point. [5]” (M 24 Fi iz B #45 & el — L 22 B,
AAFESRE ).

BB H i fUABAR AL B S, BT RN E YRR — %2 B, BIE RS E AU P s 50 3
BHF AR, FEH MO IR B HL (B4 7 FE . DDA 5%, Bresenham 45 5y%, 8 FH AN [ (1Y i
AL i e TB) P8 2R A B AT RS 52 A — B0 B i 25 7 i st B B B BRI AR R A B X — i R —
SR BB A R — 2R AT TR S R R B R AR 2 B (PR AR ARAR) o B T /KPS BORN o B 2R B, — MR L S
XL B e SRR 2 (B B AR AR) I ALk I, S 2R B (7.39, 9.64) i AR RALE (7, 10). 5
Gb, HTAEH S AR R, A RARERE BN RN E, R RS ERORIR I TG
WML, BMNHBAZE, HE7ERFRE LR AL, 208 5E-AMF RN, Kk f
B EORF FL LIR30 0 i % IR R A FROK/IN6]

£ View 5[] OnDraw (CDC* pDC) ek £t [f]— S5 2Bt AT IE . AN T7 M i) s, JHOK 8 i 2
B 2, &3 fam e (FE: BAR 2% B2 5 6 3 Windows F i B 5 TBOK: 8 435 I 3% 336 s S s R R
JBOK 8 15 )5 Reil R E BB AETH RN R ISR R) » AR R &5 SR AT 70 b, mI L2k B i s
BEME M, ASUEREEER. Windows XA A PAIFAL: — 7 HRFE T RBRIUTKE,
1(0,0)F(10,0) 14 B, JUTHKER 10 @4 shr, AR 3I R A ER 2 10 MER AL H— 7
TE A J7 [ 2 o R AR AT R BE, A — R R B4 St R G — R BN i A B 2 [7] [8], # T 4K
o RFEAETHRIRAAR R B — SR8 BL, ZRBUN I i mUFE B AR R TP IR R 85 A — B, XFA
— SR TR i AU S R (R, AN s R 2 (N BAR) [9]e (HUZIX BB — MR PG, o an R
B RGP A L2 B BT 4], A RO7 M2, SR SAHAT R BN AHAR, Wl 3 foR. XA
SR o AT AT T A FH A 7] 777 e 2 1) 1 o ek 4
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Figure 2. Lines drawing on forward direction (left) and backward direction (right) (pixels in
gray color do not exist in fact)
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Figure 3. Adjacent lines on opposite directions
[# 3. MR ELHIREPELE

INET7 M2V SR 20 B, Sl 25 %l 2
pDC->MoveTo(0,0);
pDC->LineTo(10,0);
pDC->MoveTo(1,2);
pDC->LineTo(1,10);
pDC->MoveTo(5,10);
pDC->LineTo(15,3);
pDC->MoveTo(25,10);
pDC->LineTo(18,1);
)27 W 2 hl AR R R VY S 2B, 2l 45 Rt ] 2
pDC->MoveTo(10,0);
pDC->LineTo(0,0);
pDC->MoveTo(1,10);
pDC->LineTo(1,2);
pDC->MoveTo(15,3);
pDC->LineTo(5,10);
pDC->MoveTo(18,1);
pDC->LineTo(25,10);
INEJ5 (K 3)
pDC->MoveTo(0,5);
pDC->LineTo(10,5);

I I7 (4 3)
pDC->MoveTo(20,5);



pDC->LineTo(10,5);

Vel 3 i JUAT R S B SR 2R BUAE (10,5) AbAH AR, (H2 2] (1 45 SRAE AR 38 (10 5) A v A &l

TEN FHRR P A, W R TR B BAE 7 [ 4l I R 45 RN IR D7 4 il 5 SR R, 9 BLARFRZR BT L
fHRAEANAS, /] LAFE [ J 1) 225k CDC::SetPixel(POINT startPoint, COLORREF backColor) iz fif% &
RER(E i), H CDC::SetPixel(POINT endPoint, COLORREF penColor)f#i & 5 1% % o (1 2E i th)
(4 F2) o WRAHE BLB ) JUTRFE, 5l 75 B2 B o s 0 27 78 1R R 1) B A bR L B, W] DAZE ]
7~ i CDC::SetPixel(POINT endPoint, COLORREF penColor)f#£% 545 & fow k(14 4 ).

M 2 FIFE 4 RTRAE Y, SRAE R 7L, LB TGRSR B —r . AT, A%
B 5 B 2R B A PR B, % R 2 VR I 2R [ R . SR R R SRR B L,
RIFABEARME R AL b b, EAFIE R LB T — HE BB E, B 7K B
Behbh, X ey B R SBR AR 4 IAE AU [3] .

3.2. Polyline X}k m iR VAL TE

#2447 £ B % CDC::Polyline (const POINT *IpPoints, int nCount)?£ MSDN H1{{3E%: The Polyline
function draws a series of line segments by connecting the points in the specified array [10].

HRAE MSDN Hr RS, HraBomad e — 4 B B— R PIAHEE A B2 B e, FRUYI 0 45 SR B 2R
BT 1 st A4 iy G U RN 28 1) o E FH Polyline £ 4T 2k, 5 1577 1) A 5 [l (R 285 SR (14 5)iEAT /T LE,
KIL Polyline I IHTELIR T Ja — i sl 2 Ah, A s B4 AR e i AR bR B AR 2R i, JF HLIE
ST, Brim G A iR R GE A B — R, (HR L H T LA & 8 R /R AR R R ETE )
JUFTHRFE. SE52 b, Polyline A4 T 9 A H LineTo [2], 1 HAT s R EA SN, [RIEFFE J7 26 1) e
BRIt A B

INET7 M2zl s, 5 &

CPoint ps[4];

ps[0].x =1; ps[0].y = 10;

ps[1].x =6; ps[l].y=3;

ps[2].x = 20; ps[2].y = 10;

ps[3].x =24; ps[3].y=5;

pDC->Polyline(ps,4);

I 7 R il R —3r e, 15154

ps[0].x = 24; ps[0].y = 5;

ps[1].x = 20; ps[1].y = 10;

ps[2].x=6; ps[2]y =3;

ps[3].x=1; ps[3].y=10;

pDC->Polyline(ps,4);

TEN R, G SRF 20R T e 2 RUARFR R R s ok, 1T LAEE A CDC::SetPixel (POINT lastPoint,
COLORREF penColor)¥4#¢ sifg 3% (14 6). F HAEJ7 1R 7 M 2 i 2 i 8 R i fir B 58 4 —
g

4. GDI 45 X i3 i o5 ¥
GDI £#|[X KKt : £ihHIX 8 CDC::Polygon, 4% RECT 2 MM f938 75 i %% FillRect, 16

O,
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Figure 4. Two solutions to drawing lines
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Figure 5. Polylines drawing on forward direction (left) and backward direction (right) (pixels in
gray color do not exist in fact)
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Figure 6. Solution to drawing polylines

E 6. aHIr S BRMIRR T

[ [X 45k CDC::Ellipse, %E/%[X 18, RGN::CreateRectRgn. % iZif%[X 18, RGN::CreatePolygonRgn K fH N {1 3H 78
B FillRgn. T S Z0 2 10 X S (B4 0 T8 ) R SE R 1EAT 047

A ENLER ST, 2 E PR EERRR TS TS ERM SRR SRR T2
TE BRI A R 2 2 10T . IXFh RN TTIE AR R 2 TR 2 EE W U5 B (Wi 7t T %), (=
BRI R R (W EALE ) R BT R R R B 7] N Z T TR R B i B R (R AR A
Hi¥ 20, WAZARATAEERR, REATHARIEERES, HBLHEMES NS
HAHRL G, R 2 AT A . B AW EE . FA R WG Bk A
FEIE,
4.1. Polygon Xigi R 7 ek 4

MSDN 1%} Polygon ff773:%: The Polygon function draws a polygon consisting of two or more vertices
connected by straight lines. The polygon is outlined by using the current pen and filled by using the current
brush and polygon fill mode [11].

CDC::Polygon(const POINT *IpPoints, int cCount) st FH 4 i i) 2 Ffr 1l (1) 322 M€ [l (3 22 3200, FE480 F 24111
H 78 28T [9]. Polygon £:iil[f) 2 i K14 - 253 B A 48 € IO TR 3 A bR, B2 230 (K J LT A1

O,
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A—F Bl ()t R, K 9 MEERBALE 7 MERBAL, (B2 HEEARE LKA 9I-1
=8 %N 7-1=6. ILHMH Polygon Z:iIAHAR I Z IS, AL FZ 0. FIanE 706) H AL H 56 %A
WIRE, ZHAHEE, ENARERALR A BN AL RS, SBHFGRREESE.

I Polygon il AR T X 4] 7 72)

CPoint ps[4];

ps[0].x = 1; ps[0].y = 1;

ps[1].x=1; ps[1]y =7,

ps[2].x=9; ps[2].y =7,

ps[3].x = 9; ps[3].y = 1;

pDC->Polygon(ps,4);

/IFH Polygon 2zl A& T X 38 (14] 7 47)

ps[0].x=9; ps[0].y = 1;

ps[1]1.x=9; ps[lly =7,

ps[2].x = 20; ps[2].y = 7;

ps[3].x = 20; ps[3].y = 1;

pDC->Polygon(ps,4);

4.2. Ellipse #4[E1E 7 iR %t

MSDN 1 Ellipse ffJ7E% The Ellipse function draws an ellipse. The center of the ellipse is the center of the
specified bounding rectangle [12]. 4 7 il 28 i b AR [ 1 55 A7 FH 24 T i R L 7 i ) PN 0 X 49, R AL
HlaR A SRR L

Mol el LU ) CDC::Ellipse()2: il RO BB (] 8)PRBE 1 JUFTRFPE(K B, R4l EAZ).
Ellipse 2l (IR A — LA R GERE), Bl 8 KO ARZR (L PRAAFAE) L% B (138 5, Rl AR 132 5
BREE) AU .

150 8, FEHh 6 BIMRIEI(< 8 £2)

pDC->Ellipse(1,1,9,7);

ITEA% 10 R 8 4)

pDC->Ellipse(0,0,10,10);

4.3. FillRect, FillSolidRect # FillRgn EFE XI5 & E %)

FARGLR FIL R R4 2 0 R (FETR) 0 50025, el R 4 A 24 B o VN B — 26 b 13
LRSLIMZ DT GETE) AT W . — SR04 BB e i AR 0T 20 o N TH = AP 3R

1) REHL S Z N &I R

2) XFHTRAGFHIAS 4% x Aebr /NEIKHEF 5

3) WA R, JHERE—IXE.

MSDN ¥ A % i GDI 2 B i b 2 101 3 78 7535, AR 0 K&K S8 /53 40, FillRect FillSolidRect
FFillRgn fEA A 45 it L IAE sy, SR A BB R [7]

BRI O y = e (e ABEH)MAL, A MMIBALFRICHE x, WA MR LR

1) x N/, BIEZf(x, e)E THMZ y=e FARGRP O E. HZEEZBENEDS L, DHJE;%
B A G E((in)X + 1, €)o A MIEZ N AL B, BULRE ui 1% Z ((int)X, €).

O,
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Figure 7. Rectangle (left) and adjacent rectangles (right) drew by po-
lygon-function

[ 7. Polygon 4&HIRIRERZ (Z2) FAEARAE R (F)

0 10 0 10

Figure 8. Ellipse (left) and circle (right) drew by ellipse-function
[ 8. A Ellipse %I E (Z)FE (H)

2) ZR(x, e)IEEFEAERMG R A L RT O E), AKX EZWLELTR b, BEETZLE,
Hx EZ WAL L, WEAETZUE.

3) £ 2, HIEABER DO LA R(x, @)L IWIBIITIE, K2 WB IR ILE I Fim b LimJT
(1, AH 2 T kI i b s —ME R

T EERMZ, £ MM_TEXT WU R, JRA7EA B, Y HOET AN, X <R ETT” B
A AN SR B RE  N A_EAR A

Jish, BT ACFIAAERRLTAT, T H SRR B RRE T ASRAE FTE A, T DL Sk ) AL BE
BrBUR eI

4.3.1. RECT 2K FillRect #1 Rectangle (LPRECT Iprect)

RECT 7t MSDN )y 8¢ By convention, the right and bottom edges of the rectangle are normally con-
sidered exclusive. In other words, the pixel whose coordinates are (right, bottom) lies immediately outside of the
rectangle. For example, when RECT is passed to the FillRect function, the rectangle is filled up to, but not in-
cluding, the right column and bottom row of pixels. This structure is identical to the RECTL structure [13],

FillRect BBUH A TBH Y, QIELILM Eiia R, BAERABELFR[9].

M SEE 45 DL K FIRAE s RN AT MSDN A1 )73 BE AT %1, CDC::FillRect()F1 CDC::FillSolidRect()
HFM CRect & XHIHTENS, AUHM FAFALRE (), XFEAFRORER T HIZHUTREC . %
AR, [FIRAEAERE T H PtinRect (RECT, POINT) T £ 2 AR T NI, A7 30 SR R 3 5 b 1 s #0045 0 Wi
NATEFH A IR . B2 PtinRect (RECT, POINT)R I IRAE Z BEIE, FURHTE H RoR SR IE = #B IR
ol FLAE .

CPen pen(PS_SOLID, 1, RGB(0,0,0));

CPen *oldpen = pDC->SelectObject(&pen);

CBrush brush(RGB(100,100,100));

CRect rect(1,1,9,7);

pDC->FillRect(&rect,&brush);///4] 9(a)
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Figure 9. CRect filled by GDI (pixels in gray color do not exist in fact)
[£ 9. GDI $H7E CRect ((F: ElHFREBERAZIRLEH)

/IpDC->Rectangle(&rect);//}<] 9(c)

pDC->SelectObject(oldpen);

BOOL yn =0;

CPoint pt;

ptx=9;pty=7,

yn = PtInRect(rect,pt); //yn iR [F] 0

TEN R, WA AR LR, B PtinRect()iR [ BRAE )45 5, AT DLTE BRI K
FRRA NATURN xo y ALFRERIEIN 1, X SRR A S A N (1] 9(b)iE (i B AE) b 1) s
FIWT NAERHETE A o

WURARELRFFAE T B LT R, AR PtinRect()iR [ BRAR O £5 L, WT LAk PtinRect() 5%, (414
TN I G s IR AR TR

BOOL PtInRectEx(CRect rect, CPoint point)

{

if(point.x == rect.right && (point.y<=rect.bottom && point.y>=rect.top))
return TRUE;

else if(point.y == rect.bottom && (point.x<=rect.right && point.x>=rect.left))
return TRUE;

else
return rect.PtInRect(point);

}

FHEIERIKSE, F CDC::Rectangle(LPCRECT Iprect)2 il A (14 9(c)fTR), AL i B ag
RIBHESL R EIFARIETERAS, H PtInRect JIWrA 4 AU N A A E0) RERIR I A8, 1 B 5l
FLHSIR [9] E A , MSDN 1%} Rectangle 3% : The rectangle that is drawn excludes the bottom and right edges,
WATHESEIX — fi[14] o AT AT DLER A IX A bR B K TR AR PR S PR R IR I PR AL E, DLE AT
(14 9(c) 15 (e I AE) SR R IA Fixd 55 (K 9(c) BEBRERLT), AR SBRXE)HOXFF[3]. X
RES R AR T I 5 SRR 1 HE T B LA R

4.3.2. CRgn 2% CRgn::CreatePolygonRgn, CRgn::CreateRectRgn F1 CDC::FillRgn
MORAGIAN 3R A2 S B FEI, B CRgn::CreateRectRgn(int x1,int y1,int x2,int y2) 1l 2 )% JE A1 CRect
E X F I R g R — 8, #RA LT A FARAR(E 9). [FIFEMH PtinRegion W it 45 5 A1 H
PtInRect ¥ 145 R —Ff .
T2 46 46 T [X 3k (465 SR A 1] 9(a) AH [])

@
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rgn.CreateRectRgn(1,1,9,7);
pDC->FillRgn(&rgn,&brush);

PtInRegion(rgn,9,7);  //ix[E] 0

112220 A TR 1K) 22 3 0% X 4814 10(a))

CPoint ps[10];

ps[0].x = 10; ps[0].y =0;

ps[l]l.x=7; ps[l]l.y=38;

ps[2].x=0;  ps[2].y =8;

ps[3].x=6;  ps[3ly=12;

ps[4].x=4;  ps[4]y = 20;

ps[5].x =10; ps[5].y = 16;

ps[6].x =16; ps[6].y = 20;

ps[7].x = 14; ps[7]y =12;

ps[8].x =20; ps[8].y = 8;

ps[9].x=13; ps[9]y = 8;
rgn.CreatePolygonRgn(ps,10, WINDING):// [z J5 [i) £ i ) 45 5 —
pDC->FillRgn(&rgn,&brush);

IFIWT 10 N2 1542 2 1B 9 (45 2R %] 10(b)
BOOL yn =1, yn2=1,yn3=1, yn4=1, yn5=1, yn6=1,yn7=1, yn8=1,yn9=1, yn10=1,
yn = PtInRegion(rgn,10,0);

yn2 = PtInRegion(rgn,7,8);

yn3 = PtInRegion(rgn,0,8);

yn4 = PtinRegion(rgn,6,12);

yn5 = PtIinRegion(rgn,4,20);

yn6 = PtInRegion(rgn,10,16);

yn7 = PtInRegion(rgn,16,20);

yn8 = PtInRegion(rgn,14,12);

yn9 = PtInRegion(rgn,20,8);

yn10 = PtInRegion(rgn,13,8);

. B & Egit]
¥ yn 0
wyn2 |1
wynd 1
eynd |1 int
$yn5 o int
wyné |1 int
0
0
0
1

int
int
int

10

@ yn7 int
¥ yn8 int
@ yn9 int
» yn10 int

@ (b)
Figure 10. CRgn filled by GDI

[# 10. GDI &7t CRgn

20
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MSDN 1%} Create<shape>Rgn 173 % :Regions created by the Create<shape>Rgn methods (such as
CreateRectRgn and CreatePolygonRgn) only include the interior of the shape; the shape’s outline is excluded
from the region. This means that any point on a line between two sequential vertices is not included in the region.
If you were to call PtInRegion for such a point, it would return zero as the result [15].

MRHE MSDN (7RI A7 T LA I 57 B B B 3R R ERANE 2 TR XA, JRRIE] 10(b) H B 4T
[iZse 0, fH 2 SIfdEunt.

MR EIR AT SRR A KSR AL B, 4932k y = 0.5 5T s ps[O1AHAS, A T s ps[0] 3 & 47 i
Ft BRI AL ARHE ps[015FAE — A UL 2 A i TR ps[OJESHIWT N AE ZI0TE N FEALBE 32k y = 8.5
I, SEE T 25 K S, AR R TR R A6 2k y = 8.5 S5 T0 s ps[2]F1T5 A5 ps[8]AHAZ, K124 ps[2]
REE S B R ps[Bl AT AT B KL, T psRIFIBTONTEZ AN, ps[8IHIWI A AE 2T $34
#4;y=105. y=125fly=185 FIHAHi4k y =85 Kl Ak y=165 5/ U5 55, 16), Tl ps[5]
AL T b ki (16, 16)M2E, Hrh ps[B15AEPIA £l EIAFE(5, 16)M1 ps[S]Z [AIAZ KIS (5, 16)3F 7t i i
P, ps[B]AIETS, HRFESHTT ps[5]H1(16,16) L [ fI1E Z I ps[SIHH 7R, (16, 16)AHFE, PrbliX =4~ s
(¥ PtinRegion WP LASLR AN 1, 1, 05 BT NHA EIFIEN, 62k y = 20.5 A5 ps[4]. ps[6]4HAC,
FT LK AN T S ANE 2 3UTE A

A LA H MSDN {738 5 i PtinRegion #EAT MR, 325 1 55 AR — 2.

FEN R, an SRR A B BUR E SO AT R o, U A Polygon(), 74 i 5
RS (SRR R BAEZ A E(N), U ARYE LRI E CRmERF. MxhREEZECHS
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BOOL PtInRegionEX(POINT *ps, int num, POINT p)
{
CRgn rgn;
rgn.CreatePolygonRgn(ps,num,WINDING);
BOOL YN = FALSE;
VE2ry ANz
int minx = 999999999, maxx = -999999999,miny = 999999999, maxy = -999999999;
for(int i=0; i<num; i++)
{
if(ps[i].x <= minx)
minx = ps[i].x;
if(ps[i].x >= maxx)
maxx = ps[i].x;
if(ps[i].y <= miny)
miny = ps[i].y;
if(ps[i].y >= maxy)
maxy = ps[i].y;
}
I &2 H R
int Dx, Dy, j;
int minxl, maxxl, minyl, maxyl; /&BHTEE(EEA)
if(p.x <= maxx && p.x >= minx && p.y <= maxy && p.y >= miny)
{
YN = PtInRegion(rgn, p.x, p.y);
if( YN == TRUE)
return YN;
else
{
for(j=0; j<num; j++)
{
if(p.x == ps[i] x && p.y == ps[jl.y)
YN = TRUE;
}
for(j=0; j<num; j++)
{
if(j == num-1)
{
if(ps[j]-x <= ps[0].x)
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{
minx| = ps[j].x;
maxx| = ps[0].x;
}
else
{
minx| = ps[0].x;
maxx| = ps[j].x;
}
if(ps[j].y <= ps[0].y)
{
minyl = ps[jl.y;
maxyl = ps[0].y;
}
else
{
minyl = ps[0].y;
maxy! = ps[j].y;
}
Dx = ps[j].x - ps[0].x;
Dy = ps[il.y - ps[0].y;
IR R T B R

else

if( (p.-x<maxxl && p.x>minxl && p.y<maxyl && p.y>minyl) &&
(Dx*(p.y-ps[jl.y) + Dy*ps[i] x ) == (Dy*p.x) )
YN = TRUE;

if(psfi] x <= ps[j+1].x)

{
minx| = ps[j].x;
maxx| = ps[j+1].x;
}
else
{

minxl = ps[j+1].x;
maxx| = ps[j].x;



}

}
if(ps[i].y <= ps[i+1].y)
{
minyl = ps[jl.y;
maxyl = ps[j+1].y;
}
else
{
minyl = ps[j+1].y;
maxyl = ps[j].y;
}

Dx = ps[j]-x - ps[i+1].x;
Dy = ps[jl.y - ps[j+11.y;
I RRA T R
if( (p.-x<maxxl && p.x>minxl && p.y<maxyl && p.y>minyl)
&&(Dx*(p.y-ps[il-y) + Dy*ps[i].x) == (Dy*p.x) )
YN = TRUE;

}

return YN,

}
I B2 AR

else
return YN;

const double PI = 3.14159265;
double D2DistanceOfPointToLine(double xx,double yy,double x1,double y1,double x2,double y2)

{

double a,b,c,angl,ang2,ang,m;
double result=0;
115y BT =2 KB
a=sqrt((xL - xx) * (x1 - xx) + (y1-yy) * (y1-yy));
if @==0)
return O;
b = sqrt((x2 - xx) * (x2 - xx) + (Y2 - yy) * (y2 - yy));
if (b==0)
return O;
c=sgrt((x1 - x2) * (x1 - x2) + (y1-y2) * (y1 - y2));
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if (c==0)
{
result = a;
return result;

}
I 5R BR (xx,yy) Bl BRU(x1,y 1)iX 2k 3255
if (@<b)
{
IR ELE AB BAKFL, BREHLBR AB HIKE
if (yl ==y2)
{
if (x1<x2)
angl =0;
else
angl =PlI;
}
else
{
m = (x2-x1)/c;
if (m - 1>0.00001)
m=1;

angl = acos(m);
if (yl >y2)
angl = PI*2 - angl;//EL&(x1,y1)-(x2,y2)5 X hIF [ 3% M N
}
m = (xx - x1) / a;
if (m-1>0.00001)
m=1;
ang2 = acos(m);
if (yl>yy)
ang2 = P1 * 2 - ang2;//E £ (x1,y1)-(xx,yy) 5 X Hi1E [\ 3/ K E

ang = ang2 - angl;
if (ang <0)
ang = -ang;
if (ang > PI)
ang =PIl * 2 - ang;
1190 5 R B A U B [ B



if (ang > Pl1/2)
return a;
else
return a * sin(ang);
}
else//TNER (xx,yy) B 5 (x2,y 2)iX 2 1A B
{
IR RO LIRAE, N ERES ELA RN IE
if (yl==y2)
if (x1<x2)
angl = PI;
else
angl =0;
else

m = (x1-x2)/c;
if (m-1>0.00001)
m=1;
angl = acos(m);
if (y2>yl)
angl =PIl * 2 - angi,;

}
m = (Xx - x2) / b;
if (m-1>0.00001)

m =1,
ang2 = acos(m);//E £k (x2,y2)-(xx,yy) R K I E
if (y2>yy)

ang2 =Pl * 2 - ang2;
ang = ang2 - angl;
if (ang < 0)

ang = -ang;
if (ang > PI)

ang = Pl * 2 - ang;//3Z A FIR /I
[1n SRR o ) B 40 [ B
if (ang>Pl1/2)

return b;
else

return b * sin(ang);/I R 28, REESZMER



BOOL PtInRgn(POINT *ps, int num, POINT p)

{

int minx = 999999999, maxx = -999999999,miny = 999999999, maxy = -999999999;
for(int i=0; i<num; i++)

{

}

if(ps[i].x <= minx)
minx = ps[i].x;
if(ps[i].x >= maxx)
maxx = ps[i].x;
if(ps[i]l.y <= miny)
miny = ps[i].y;
if(ps[i].y <= maxy)
maxy = ps[i].y;

if(p.x <= maxx && p.X >= minx && p.y <= maxy && p.y >= miny)//3 B & K K BT 20

{

double mind = 999999999, d1;
int index=-1, i, j;
for(j=0; j<num; j++)

{
if(j==num-1)
d1 = D2DistanceOfPointToLine(p.x,p.y,ps[j1.x,ps[il-y,ps[0].x,ps[0].y);
else
d1 = D2DistanceOfPointToLine(p.x,p.y,psli]-X,ps[il-y.ps[i+1]-x,ps[i+1].y);
if(d1>=0 && d1<=mind)
{
mind =d1;
index = j;
}
}
double v =0.0;
if(index>-1 && index<num-1)
{
v = -((ps[index].x - p.x)*(ps[index+1].y - p.y) - (ps[index].y - p.y)*(ps[index+1].x - p.X));
}

else if(index == num)
v = -((ps[index].x - p.x)*(ps[0].y - p.y) - (ps[index].y - p.y)*(ps[0].x - p.x));

if(v<0) 1 AR B M)
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mind = -mind;

if(mind<0)//2 A A1 1 1R B
return FALSE;
else IESYEATY e R A=y AN
return TRUE;
}
else//FBIEAM IR BR
return FALSE;
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