Chuong 5

MO HINH WIREFRAME

Thé gi6i quanh chiing ta hau hét déu 1a nhimng dbi twong 3 chiéu (3D,
gdm chiéu rong, chiéu dai va chiéu cao). Bang nhiing k¥ thuat nhu vé,
chup hinh, quay phim,... chiing ta thuong ¢ ging dé biéu dién hinh anh
thyc 3 chiéu ctia d6i tugng dudi nhimg goc nhin khac nhau bang cac hinh
v& trén mit phang hai chiéu cua gidy, khung v& hay man anh,... dé thé
hién lai cac déi tugng. Céc hinh anh d6 phai tuan theo mot 5O quy luat vé
phéi canh, sang t6i nham gitip nguoi xem c6 thé twong tugng lai hinh anh
mong mudn.

Ngay nay, dudi su tién bo cua may tinh dién tir thi nhu cau thé hién
cac d6i twong bang may tinh trd' thanh mot nhu cau thiét yéu. Thé hién
cac ddi tuong thuc br:ing may tinh, dac bi¢t la biéu dién cac d6i tuong 3
chiéu 12 mét cong viéc dem lai loi ich rat 1on, boi nd dé dang cho chung
ta nhitng géc nhin khac nhau, nhitng cach thé hién, nhiing bién doi va
nhiéu tac dong khac mot cach hiéu qua ma khong mat nhiéu thoi gian va
tién cua. Trudc day, cc kién tric su thuong lam viéc trén ban gidy voi
cong cu la but vé va giéy, do do cong viéc rat khé nhoc. Poi khi, mot
bang v€ phai duogc tién hanh v& lai toan bd chi vi mot vai sai sot nho, hay
vi nhu cau sira d6i mot sb chi tiét trén ban v&. Ngay nay, voi su tro gitp
ddc luc cua may tinh, cac kién tric su c6 thé nhanh chong thé hién cac ¥
tuéng ctia minh trén may tinh, céng viéc thé hién bang v& tro nén dé
dang hon, cac sai sot hay stra ddi duoc thuc hién mét cach dé dang ma
khong nhat thiét phai thuc hién vé lai toan bo bang v&. Ngoai ra, may tinh
con c6 thé thé hién ra nhiéu bang vé& khac nhau cho cing mot ddi twong
dudi nhiéu goc nhin, va nhiéu chirc ning tién ich khac di kém nhu: Tinh
két cau luc, tao phéi canh, tao doan phim mo ta cong trinh,...

Trong phén nay, chiing ta s€ gidi thi€u mot s6 khai niém va k¥ thuat
trong viéc biéu dién cac ddi twgng 3 chiéu trén may tinh, bat dau tir cac
dbi tuong don gian nhu cac cadc mat, cac hinh khdi, cac da dién,...
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1. MO HINH WIREFRAME

Mo hinh Wireframe, hay con goi 1a mé hinh khung day, luu trir thong
tin v& hinh dang (hay bo khung) cua dbi twong. Thong tin luu trit dugc to
churc thanh 2 danh sach, mot danh sdach dinh, va mot danh sdach canh
duogc tao nén tir cac dinh chira trong danh sdach dinh. Danh sach dinh luu
giit toa do cac dinh ciia ddi twrong ma mdi dinh bao gdm cac thanh phan
toa dJ (x,y,z), danh sach canh Iuu gilt danh séch cac cap thu tu diém tao
nén canh ma toa do cua cac diém nay chira trong danh sach dinh.

Vi du: Bé luu trir hinh dang mot chiée ghé gd tho so nhu hinh vé sau:

(-1,-1,3)
(1341.3)
(l.-12)
—(-1,1,0)
>
(1.-1.0) 5
X ® ®
/ (-1,-1,-3) (-1,1,-3)

(]  J
(1,-1,-3) (1,1,-3)

Hinh 5.1. Minh hoa cong doan s6 héa doi twong 3 chiéu
Thong tin mé ta dbi twong chiéc ghé 13 2 danh sach sau:

Bang 5.1. Danh sach thong tin luu trie
theo mé hinh WireFrame ciia chiéc ghé

Danh sach dinh Danh sach canh
SO0 DG e Z Stt | dinh 1 | dinh2
1 1 1 -3 1 1 5

145



Chuwong 5 - Mo hinh Wireframe Nguyén Hitu Tai

2 -1 1 -3 2 2 6
3 -1 -1 -3 8 3 12
4 1 -1 | -3 4 4 11
5 1 1 0 5 5 6
6 -1 1 0 6 6 7
7 -1 | -1 0 7 7 8
8 1 -1 0 8 8 5
9 1 -1 2 9 9 10
10 | -1 | -1 2 10 11 12
11 1 -1 3

12 | -1 | -1 3

Hinh 5.2. M6 hinh wireframe cho mot nhan vat trong game

C6 nhiéu cach thirc dé t6 chirc luu trir va xur 1y thong tin cua d6i
tugng theo mod hinh WireFrame trong mot tmg dung va moi hinh thirc
déu c6 nhitng wu nhuge diém riéng. O ddy, chung ta s& ting budc xay
dung mot 16p (class) co tén CWireFrame, voi cac thude tinh va cac
phuong thirc c6 thé dap tmg dugc bai toan md phong ddi twong 3 chibu
trong khong gian trén may tinh v6i cac chirc ning co ban nhu: Hién thi
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hinh anh d6i tugng 3D 1én mat phang 2 chiéu cua thiét bi d6 hoa (man
hinh), thay ddi vi tri quan sat, thay doi kich c& cuia d6i tuong,... Chi tiét
duogc trinh bay ¢ muc 2.3 dudi day.

2. VE HINH DUA TREN DU LIEU KIEU WIREFRAME VOI CAC
PHEP CHIEU

V& mot dbi tugng & dang md hinh khung thi mot cach don gian 1a
ching ta v& cac canh trong danh sach. Song, dé v& mot canh trong khong
gian 3 chiéu 1én mit phang 2 chiéu thi ching ta can thyc hién cac phép
chiéu dé chiéu chung lén mat phéng chiéu, hay n6i mdt cach cu thé 1a
ching ta can chiéu cac diém dau mut cia cac canh 1én mit phang chiéu
roi sau d6 ndi chiing lai.

K¥ thuat chung dé v& mot doan thang 3D:

e Chiéu mdi diém dau mat thanh timg diém 2 chiéu.
e V& doan thing ndi hai diém chiéu ching ta dugc doan thang chiéu.

Diéu nay 1am duoc, béi vi cac phép chiéu noéi chung bao toan dudng
thang. Van dé con lai 13 di tim hinh chiéu ctia mot diém trong khong gian
3 chiéu 1én mat phing chiéu. Chung ta xem xét hai phép chiéu duéi day:

2.1. Phép chiéu true giao don gian

Chiéu mot diém P(x,y,z) 1én mot mit phang thi don gian nhat 1a chon
mit phang chiéu 12 mit phang toa d6. Vi du nhu chiéu 1én mit phang
OXY, khi d6 chung ta chi vi¢c bo di thanh ph?m z trong toa do cua diém
va gir nguyén cac thanh phan x,y chung ta duoc toa do cia diém chiéu
trén mat phang OXY.

2.2. Phép chiéu phéi canh don gian

Phép chiéu phdi canh dugc thuc hién kha don gian, song nd cho
chung ta mot cai nhin khé ti nhién hon vé ddi twong 3D so vé&i phép
chiéu truc giao. Chung ta dd 1am quen véi cach nhin phéi canh trong doi
séng hang ngay.

Phép chiéu phdi canh phu thudc vao vi tri twong ddi cuia mat va mat
phang chiéu. Vi du nhu trong Hinh 5.3:
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P(x,y,z)

N

Mit phang

chiéu
Hinh 5.3. Cdach bé tri mét phép chiéu phéi canh don gidn

Nhu di trinh bay trong chuong IV (Cac phép bién ddi hinh hoc)
ching ta c¢6 hinh chiéu phdi canh P' cia P 1én mat phiang OXY c6 céac
thanh phén toa do la:

D@ dang thiy rang phép chiéu phdi canh gan giéng voi phép chiéu
tryc giao trudc day, ngoai trir x va y duwoc nhan mot hé sb t=1/(1-z/E).
Hé sb nay thu thudc vao khoang cach twong dbi E giita mét nhin va mit
phang chiéu, va n6 s& 1am cho vat thé (hay thanh phan) & gan mat thi co
hinh dang to ra, con nhitng vat thé (hay thanh phan) ¢ xa thi ¢6 hinh dang
nhd lai.

2.3. Cai dat thuc nghiém cho mé hinh wireframe

Chung ta can két hop phan kién thirc & chuong 4, muc 4. “Quan sat
vat thé 3 chiéu va quay hé quan sat”, voi ndi dung cua chuong nay. Tir
do, xay dung mot chuong trinh cho phép mé phéng viéc quan sat mot vat
thé 3 chiéu. Chuong trinh cho phép ngudi sir dung quan sat vat thé dudi
nhiéu goc do khac nhau thong qua thao tac ré chudt. Sau day 1a cac bude
thiét ké chuong trinh:
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Bai thuc nghiém so 3:

% Budc 1: Tao mdt chuong trinh dang Dialog based nhu huéng dan &
muc 2.3 voi tén goi WireFrameDemo.

7

% Buodc 2: Thiét ké giao dién nhu hinh sau:

o 0 o
r

i o |[®@ =
o -
o L] L]

Hinh 5.4. Giao dién chuwong trinh WireFrameDemo

< Buoc 3: Tao mdt MFC Class voi tén goi CWireFrame:

Céc buoc thuc hign duge mo ta qua cac hinh anh dudi day:

Class View
% () a -
ch>
L crrameDem
% Build » Maps
Rebuild Global Functions and Variables
Clean Macros and Constants
v R CAboutDIg
e CWireFrame

Analyze 3
Project Only
Retarget SDK Versi
Profile Guided @ptimization

Exp... Team Explorer JEEERYEN

Add » | % Class...
g* Class Wizard... Ctrl+Shift+X Add Variable
Add Reference... *1$ Resource...

L S c ea - I

Hinh 5.5. Menu ngit canh cho phép tao mot class cho project
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Add Class - WireFrameDemo ? X
4 Installed Sort by: Default | & [i= Search Installed Templates (Ctr+E) P ~
Visual ?
‘ "”:L;“ q @ MFC Class (LGS Type: Visual Ce+
Adds a Microsoft Foundation Class Library
iy mnii MFC Class From TypeLi i class
ypelib Visual C++
Ce+ [Flc]
MFC ++
o MEC Class From ActiveX Control Visual C++
" [Flcl4
b Online
++
gfﬂ’ MFC ODBC Consumer Visual C++

Hinh 5.6. Tao mot MFC Class

MFC Add Class Wizard - WireFrameDemo ? X

M ‘I:: Welcome to the MFC Add Class Wizard
F|C]

Names Class name:

Document Template PropemﬁWweFrame) |

Base dass:

& | CObject > v|

IDD_WIREFRAME 0
.h file:

[wireFrame.h [

.cpp file:

|wireFrame.cpp | [

[ Fosh ][ conce

Hinh 5.7. Thiét lgp tham sé cho 16p CWireFrame

+ File header cua 16p CWireFrame dugc khai bao véi cac ndi dung chinh
nhu dudi day:

struct Vertex // Luu trir gid tri tea dé mdt dinh cua déi tugng

{

double x, vy, z;

struct Edge /* Luu tri théng tin mdt cgnh, bao gém 2 gid tri
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chi muc dinh */

{
int VertexIndexl;
int VertexIndex2;
¥
class CWireFrame : public CObject
{
public:
CWireFrame(); // Ham Rhé1 dung déti tuong
virtual ~CWireFrame();// Ham hdy déi tuong
int NumVertex; // S6 dinh cua déi tuong
Vertex *ListVertex; // Danh sdch dinh (dugc cdp phdt déng)
int NumEdge; // S6 canh cua déi tuogng
Edge *ListEdge; // Danh sdch canh (dugc cdp phdt déng)

double Zoom;// Hé sé co gidn (phdng Lén hay thu nhd) déi tuong

Vertex *ListVertexInViewCoordinates = NULL; /* Danh sdch chua
toa dé cua déi tugng do trong hé toa dd ngudi quan sdt. Dugc cdp
phdt ddng, khi Rhéng cdn thiét cé thé gidi phdéng bé nhd nhung cdan
nhé gdn lgi gid tri NULL sau khi gidi phdng */

void CreateChair(); /* Khoi tgo théng tin cho déi tuong, mé tad
mét chiéc ghé */

void TransVertexToViewCoordinates(unsigned int R, unsigned int
DeltaAngle, unsigned int PhiAngle); /* Ham chuyén déi s6 do cdc dinh
cla déi tugng tir hé toa dé cuc bé sang hé toa dé nguoi quan sdt, dir
Liéu dugc chia vao danh sdch ListVertexInViewCoordinates */

void DrawObject(CDC *p_DC, CRect R); /* Ham vé déi tugng trong
hé toa dé ngudi quan sdat Lén man hinh */

private:
double LUT_Cos[36@]; // Bdng tra gid tri ham Cos
double LUT_Sin[36@]; // Bdng tra gid tri ham Sin
s

+ File source (ma nguon) cua l6p CWireFrame dugc ma hoa nhu sau:

#include "stdafx.h"
#include "WireFrameDemo.h"
#include "WireFrame.h"
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const double PI = 3.14159265358979323846;

// CWireFrame

CWireFrame: :CWireFrame()

{
for (unsigned int i = @0; i<360; i++)
{
double Angle = i*PI / 180;
this->LUT_Cos[i] = cos(Angle);
this->LUT_Sin[i] = sin(Angle);
b
b
CWireFrame: :~CWireFrame()
{
delete[] ListVertex;
delete[] ListEdge;
if (ListVertexInViewCoordinates != NULL)
{
delete[] ListVertexInViewCoordinates;
b
}
void CWireFrame::CreateChair()
{
NumVertex = 12;
ListVertex = new Vertex[NumVertex];
ListVertex[@].x= 1; ListVertex[0].y = 1; ListVertex[0].z =-3;
ListVertex[1].x=-1; ListVertex[1].y = 1; ListVertex[1].z =-3;
ListVertex[2].x=-1; ListVertex[2].y =-1; ListVertex[2].z =-3;
ListVertex[3].x= 1; ListVertex[3].y =-1; ListVertex[3].z =-3;
ListVertex[4].x= 1; ListVertex[4].y = 1; ListVertex[4].z = 0;
ListVertex[5].x=-1; ListVertex[5].y = 1; ListVertex[5].z = 0;
ListVertex[6].x=-1; ListVertex[6].y =-1; ListVertex[6].z = 0;
ListVertex[7].x= 1; ListVertex[7].y =-1; ListVertex[7].z = 0;
ListVertex[8].x= 1; ListVertex[8].y =-1; ListVertex[8].z = 2;
ListVertex[9].x=-1; ListVertex[9].y =-1; ListVertex[9].z = 2;
ListVertex[10].x= 1; ListVertex[10].y=-1; ListVertex[10].z =
35
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ListVertex[11].x=-1;

ListVertex[11].y=-1;

ListVertex[11].z =

3;
NumEdge = 10;
ListEdge = new Edge[NumEdge];
ListEdge[0@].VertexIndexl = ©; ListEdge[@].VertexIndex2 = 4;
ListEdge[1].VertexIndexl = 1; ListEdge[1].VertexIndex2 = 5;
ListEdge[2].VertexIndexl = 2; ListEdge[2].VertexIndex2 = 11;
ListEdge[3].VertexIndexl = 3; ListEdge[3].VertexIndex2 = 10;
ListEdge[4].VertexIndexl = 4; ListEdge[4].VertexIndex2 = 5;
ListEdge[5].VertexIndexl = 5; ListEdge[5].VertexIndex2 = 6;
ListEdge[6].VertexIndexl = 6; ListEdge[6].VertexIndex2 = 7;
ListEdge[7].VertexIndexl = 7; ListEdge[7].VertexIndex2 = 4;
ListEdge[8].VertexIndexl = 8; ListEdge[8].VertexIndex2 = 9;
ListEdge[9].VertexIndexl = 10; ListEdge[9].VertexIndex2 = 11;
Zoom = 30;

}

void CWireFrame::TransVertexToViewCoordinates(unsigned int R,
unsigned int DeltaAngle, unsigned int PhiAngle)

{

if (ListVertexInViewCoordinates

{

this->ListVertexInViewCoordinates =
>NumVertex];

}

NULL)

new Vertex[this-

double x, y, z;

for (unsigned int i = @; i<this->NumVertex; i++)

{
x = ListVertex[i].x*this->Zoom;
y = ListVertex[i].y*this->Zoom;
z = ListVertex[i].z*this->Zoom;

ListVertexInViewCoordinates[i].x =
-x*LUT_Sin[DeltaAngle] + y*LUT_Cos[DeltaAngle];

ListVertexInViewCoordinates[i].y =
-x*LUT_Cos[DeltaAngle] * LUT_Sin[PhiAngle] -
y*LUT_Sin[DeltaAngle] * LUT_Sin[PhiAngle] + z*LUT_Cos[PhiAngle];

ListVertexInViewCoordinates[i].z = -x*LUT_Cos[DeltaAngle] *
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LUT_Cos[PhiAngle] - y*LUT_Sin[DeltaAngle] *
LUT_Cos[PhiAngle] - z*LUT_Sin[PhiAngle] + R;
s

void CWireFrame::DrawObject(CDC *p DC, CRect R)
{

long X_C = R.CenterPoint().x;

long Y_C = R.CenterPoint().y;

int x1, y1, x2, y2;

CPen RedPen(PS_SOLID, 1, RGB(255, 0, 0));
CPen* 0ldPen = p DC->SelectObject(&RedPen);

for (unsigned int i = @; i < this->NumEdge; i++)
{

X1l =
int(ListVertexInViewCoordinates[ListEdge[i].VertexIndex1l].x + 0.5)
+ X_C;

y1 =-
int(ListVertexInViewCoordinates[ListEdge[i].VertexIndexl].y
+ Y_C; // Pdo chiéu truc Y réi tinh tién dén tam cua ving R

+

0.5)

X2 =
int(ListVertexInViewCoordinates[ListEdge[i].VertexIndex2].x + 0.5)
+ X_C;

y2 =-
int(ListVertexInViewCoordinates[ListEdge[i].VertexIndex2].y + 0.5)
+ Y_C;

p_DC->MoveTo(x1, yl1);
p_DC->LineTo(x2, y2);

p_DC->SelectObject(0ldPen);

* Budc 4: Lap trinh x1r 1y céc su kién chudt nham thé hién hinh anh cta
dbi twong (la chiéc ghé) dubi goc nhin ctia ngudi quan sat:

+ Céc khai bao cdn bé sung trong file WireFrameDemoDIg.h 1:
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1. #include "WireFrame.h" /* Thém Rhai bdo dé cé thé sir dung Ldp
CWireFrame */

2. public:

CWireFrame WF_Object; /* Khai bdo bién déi tugng thudc Ldn
WireFrame dé Luu trir va xi Ly véi déi tuong 3 chiéu theo mé hinh
wireframe */

int R=50, DeltaAngle=30, PhiAngle=35; /* Khai bdo cdc thdéng
sé: khodng cdch (R), géc O (DeltaAngle), va gdc ¢ (PhiAngle) */

bool MouseDown=false; // Bdo hiéu phim trdi chuét co dugc bdm
xuéng?

CPoint Position_MouseDown; /* Luu tri vi tri toa do (Position)
trén cla s6 ma tai dé ngudi sl dung dé@ bdam gilr nut chuét trdi */

int MouseDown_DeltaAngle, MouseDown_PhiAngle; /* Luu gi&r gid
tri cdc géc 6 va ¢ tai thoi diém bat dau bdam nut trdi chudt, phuc
vu cho viéc tinh todn gid tri cdc géc 6 va ¢ mdi Rhi di chuyén
chuot (mouse move) */

+ Add mot ham c6 dang void ViewObject(); vao trong lop
CWireFrameDemoDIlg nham cho phép thé hién hinh anh ciia d6i tuong
1én cira s6 chuong trinh. M3 1énh nhu sau:

void CWireFrameDemoDlg: :ViewObject()
{

CDC *p_DC = this->GetDC(); /*Ldy device context clua cita sé
chuong trinh */

CRect Rect;

this->GetClientRect(&Rect); /* Ldy toa dé cua ving khéng gian
bén trong ctra s6 phuc vy cho viéc vé déi tuong */

WF_Object.TransVertexToViewCoordinates(R, DeltaAngle,
PhiAngle); /* Chuyén sé do cua déi tuong tir hé toa dé cuc bé sang
hé quan sdt */

p_DC->FillSolidRect(Rect, RGB(255, 255, 255)); /* Xda trdng
ctra sé bdng mau trdng */

WF_Object.DrawObject(p_DC, Rect); // Vé déi tuong Lén cia sé
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+ Thém doan ma I¢nh sau vao cudéi ham dap Ung su kién
CWireFrameDemoDlg: :0nInitDialog() nhu sau:

BOOL CWireFrameDemoDlg::0nInitDialog()
{

. /* Cac cau lénh mdc dinh cé san trong ham OnInitDialog() do
trinh Wizard tao ra */

// TODO: Add extra initialization here
WF_Object.CreateChair(); /* Tago théng tin mé td vé chiéc ghé
twa cho bién doéi tuong WF_Object */

ViewObject(); // Thé hién déi tuong Lén trén cia sé chuong
trinh

return TRUE;

Thém doan ma Iénh sau vao cudoi ham dap Ung su kién
CWireFrameDemoDlg:: OnPaint nhu sau:

void CWireFrameDemoDlg: :0OnPaint()

{

. /* Cac 1lénh mac dinh c6 san trong ham OnPaint() do trinh
Wizard tao ra */

ViewObject(); // Cdu Lénh thém vao cudi nham vé déi tugng Lén
ctra sé

}

+ Thém 3 ham x1r 1y su kién chudt trén ctra s6 giao di¢n gom:

- WM _LBUTTONDOWN
- WM_LBUTTONUP
- WM_MOUSEMOVE.

bé thuc hién can tién hanh theo cac budc sau:

- Click chudt phai trén ctra s6 chinh cua chuong trinh dé 1am xuat
hién menu ngilt canh, ké dén chon muc “Class Wizard...”:
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Dr o o
7 WireFrame Der EEIr=]
::Ut Qtr\- A
Copy Ctrl+C
Paste Ctrl+V
d
Delete Del

Add Event Handler...

Insert ActiveX Control...

*$ Add Class...

‘@ Add Variable...

g+ Class Wizard... Ctrl+Shift+ X
o Size to Content Shift+F7

Hinh 5.8. Thuc hién Class Wizard voi lop CWireFrameDemoDlg
dé thém cdc su kién

- Chon Messages Tab, tiép dén can tim kiém va add ham xu 1y
cho cac su kién chudt gém: WM _LBUTTONDOWN,
WM _LBUTTONUP, WM_MOUSEMOVE nhu trong hinh vé

dudi day:
Class Wizard ? X
ﬁ Welcome to the Class Wizard
Project: Class name:
WireFrameDemo v | CWireFrameDemoDlg v Add Class... |v

Base class: lCDiangEx I Class declaration: WireFrameDemoDlg.h v
Resource: ’IDD_WIREFRAMEDEMO_DIALOG I Class implementation: | WireFrameDemoDlg.cpp v

Commands Virtual Functions Member Variables Methods

15&33:51 Messages P " ISeavch Handlers ,O‘ Add Handler
Messages: Existing handlers: Delete Hand!

Delete Handler

WM_HSCROLLCLIPBOARD A | | Function name Message

WM_ICONERASEBKGND OnLButtonDown WM_LBUTTON... Edit Code
WM_INITMENU OnlButtonUp WM_LBUTTON...
WM_INITMENUPOPUP OnMouseMove WM_MOUSEM...

WM_INPUT OnPaint WM_PAINT
WM_INPUT_DEVICE_CHANGE OnQueryDraglcon WM_QUERYDR...
WM_INPUTLANGCHANGE OnSysCommand WM_SYSCOM...
WM_INPUTLANGCHANGEREQUEST

Hinh 5.9. Thém cac ham xu ly sy kién chuot trén cua s6 chinh
cua chwong trinh
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- Viet ma 1€nh cho cac ham dap ng sy ki¢n nhu sau:

void CWireFrameDemoDlg: :0OnLButtonDown(UINT nFlags, CPoint point)
{

MouseDown = true;

Position_MouseDown = point;

MouseDown_DeltaAngle = DeltaAngle;

MouseDown_PhiAngle = PhiAngle;

void CWireFrameDemoDlg: :0OnLButtonUp(UINT nFlags, CPoint point)
{

MouseDown = false;

void CWireFrameDemoDlg: :0OnMouseMove(UINT nFlags, CPoint point)
{

if (MouseDown)

{
int Del_X = point.x - Position_MouseDown.Xx;
int Del Y = point.y - Position_MouseDown.y;

DeltaAngle = MouseDown_DeltaAngle - Del X;
PhiAngle = MouseDown_PhiAngle + Del_Y;
DeltaAngle = DeltaAngle % 360;

PhiAngle = PhiAngle % 360;

if (DeltaAngle < @) DeltaAngle += 360;
if (PhiAngle < @) PhiAngle += 360;

ViewObject();

< Budc 5: Bién dich va chay thuc nghiém. Cira s6 chinh ctia chuong
trinh xut hién hinh anh mot chiéc ghé twa mau do, cac thao tac ré
chudt trai (gom bam giit nut trai chudt va di chuyén) s& kéo theo su
thay d6i goc thé hién hinh anh trén ctra s, dudi dy 14 hinh minh hoa
twong mg v&i 3 goc nhin khac nhau ma nguoi sir dung ¢ duge bang
thao tac ré chudt trai:
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&4 WireFrame Demo - m} X &4 WireFrame Demo - m} X

&% WireFrame Demo - (] X

Hinh 5.10. Mot s6 g6c quan sdt doi twong dwoc thiét ldp
thong qua cdc thao tdc ré chugt
< Budc cubi: Nang cap chuong trinh véi chic ning phong to hay thu
nhé d6i tugng thong qua thao tac lan chudt gitra:

+ Add thém ham xt ly su ki¢n chugt WM_MOUSEWHEEL

+ Viét ma dap ung su kién nhu sau:

BOOL CWireFrameDemoDlg: :0nMouseWheel (UINT nFlags, short zDelta,
CPoint pt)
{
WF_Object.Zoom += 0.01*WF_Object.Zoom*(zDelta / WHEEL_DELTA);
if (WF_Object.Zoom > 100) WF_Object.Zoom = 100;

if (WF_Object.Zoom < ©.01) WF_Object.Zoom = 0.01;

ViewObject();
return CDialogEx::0nMouseWheel(nFlags, zDelta, pt);
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Chtrc ning phong to thu nho duoc thé hién qua hinh duéi day:

#4 WireFrame Demo - (m} X #4 WireFrame Demo - (m} X

Hinh 5.11. Péi twong duwoc thé hién véi cdc kich co khdc nhau
3. BAI TAP CUOI CHUONG
¢ Huwéng din ning cao: Sinh vién can nang cdp chuong trinh trén
bang viée xay dung cac mo-dun sau:
- Xay dyng ham doc thong tin mé ta ddi twong 3 chidu theo mo hinh
wireframe trong mot file text véi cau trac dang:
+ Dong dau tién: Chira tén ctia d6i tuong.
+ Dong thir 2: Chtra 2 s6 nguyén, 1an luot 13 s6 dinh (goi ma M)
va sb canh (goi 12 N) cua dbi tuong.
+ Dong thtr 3 d@én dong thir (M+2): M&i dong mé ta thong tin toa
do cua mot dinh, bao gém 3 s6 thuc tuong ung véi 3 thanh
phén toa d0 x, y, z cua dinh.

+ Dong tht (M+3) dén dong thir (M+N+2): Mdi dong mo ta
thong tin ciia mot canh. Thong tin gdm 2 sé nguyén tuong mg
vo1 thir tu cua hai dinh tao nén canh.

Vi dy, thong tin mé ta chiéc ghé trén s& dugc mé ta trong file text
nhu sau:

Hinh cai ghe tua
12 10

11 -3

-11 -3
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-1-1
I -1
11
-11

1 1
w W

=
1
—_

W W D DO O O O

-1-1

10
1112

- Xay dyng thém ham cho phép thuc hién chiéu phdi canh rdi anh
xa 1én man hinh thay thé cho phép chiéu truc giao dang duoc sir
dung trong chwong trinh gbc. O déy, chung ta dung cong thirc
chiéu phdi canh di tim ra trong chuong cdc phép bién doi hinh
hoc muc Quan sdt vit thé 3 chiéu va quay hé¢ quan sdt, 36 13
cong thic:

x’=xD/z va y =yD/z

- Nguoi sir dung co thé lya chon viéc thé hién hinh anh 1én mat
phang chiéu qua phép chiéu tryc giao hay chiéu phdi canh, dwa
trén mot nat chon (Radio button) hay hop kiém (Check box).
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Chuong 6

MO HINH CAC MAT PA GIAC
VA VAN PE KHU MAT KHUAT

Tiép tuc van d& mo phong dbi twong 3 chiéu trén may tinh & chuong
trudc, trong chuong nay ching ta s& tim hiéu mot mo hinh kha hiéu qua
dé biéu dién cac d6i twong 3 chiéu d6 1a moé hinh cic mit da giac
(Polygon mesh model). Vi md hinh cac mit da giac, cac vat thé 3 chiéu
s& dugc mo ta day du thong tin hon vé hinh dang va tinh chit bé mat,
gilip tao ra hinh anh chan thyc cho dbi tugng. C6 thé néi, moé hinh cac
mit da giac 14 mo hinh phd bién nhat dugc ap dung trong viéc mo phong
d6i tugng 3 chiéu trong linh vic dd hoa 3 chiéu. Tuy nhién, mo hinh nay
cling dit ra nhidu kho khin thach thire trong viée giai quyét cac van dé
lién quan nhu xir Iy mat khuét, chiéu sang. ..

Hinh 6.1. Hinh anh ciia mot s6 doi twong 3 chiéu thé hién theo mé hinh
cdc mat da gidc
1. MO TA POI TUQNG 3 CHIEU BANG MO HINH CAC MAT
PA GIAC

Mot vat thé 3 chiéu (3D) c6 thé biéu dién trong may tinh bing nhiéu
md hinh khac nhau, song hai mé hinh phé bién nhat d6 1a mé hinh khung
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day (WireFrame) va mo hinh cdc mdt da gidac (Polygon mesh model).

e Mo hinh WireFrame: Pa trinh bay ¢ chuong trudc, n6 cho chung ta
hinh dang cua vt thé dudi dang mot bo khung.

e MOo hinh cdc mat da giac: 0 day mot vat thé 3D duge xac dinh thong
qua cac mit (thay vi cac canh nhu trong mo hinh WireFrame), va mdi
mot mat lai dugc xac dinh thong qua cac diém ma céc diém nay duoc
xem nhu 1a cac dinh cia mat da giac, véi moé hinh cac mat da giac thi
chung ta khong chi tao ra dwgc hinh dang cta vat thé nhu mé hinh
Wireframe ma con thé hién dugc cac dic tinh vé mau sic va nhiéu
tinh chit khac cta vat thé. Song, dé co thé mo ta vat thé 3D mdt cach
trung thuc (nhu trong thé giéi thuc) thi doi hoi ngudi lap trinh phai
tinh toan va gia 1ap nhiéu thong tin, ma mau chét 1a vin dé& khir mat
khuét va chiéu sang. Trong chuong nay, chiing ta s& tip trung nghién
ctru van dé khir mt khuét.

Vi du: M6 ta vat thé nhu trong hinh v& sau:

Mat | y
1
Mat 5
D
: Mat 4
Mz
Miit3 —_| 7
\ 5
4
Mit 2
6

Hinh 6.2. Minh hoa viéc s6 héa thong tin vat thé 3 chiéu
theo mo hinh cac mat da giac
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