BAI GIANG PO HOA MAY TiNH

MAT O QU LUNT



Gidi thiéu

Mot phvwong thirc moé hinh doi twong 3D.
Dva trén viéc quét mét duwdng thang trong khdng gian 3
chiéu.

Hyperbolic
Paraboloid

Hoac dva trén viéc xoay tron mot duvdong cong trong
khong gian.

Db hoa may tinh-Ngé Quéc Viét 2



Gioi thieu

D6 hoa may tinh-Ngé Quéc Viét



Mat 1a doi twong hinh hoc hai chiéu trong khdng gian 3D
Phuwong trinh tham s6 : ) ) B
P(u,v) = (x(u,v), y(u,v), z(u,v)) ﬁ(U,V) = X (U’V)i +Y (U’V) J + Z(U’V)k
Phuong trinh an :
f(x, Yo z)=0
Biéu dién mat tron:
P(u,v) = (R cos(v) cos(u), R sin(v), R cos(v) sin(u))
Phuong trinh an :
fx, v,2)=x2+y?+ 22— R?
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LAY\

Mat 3 chieu

* Ruled Surfaces: Mt cong tao béi di chuyén mét
dwong thang trong khong gian theo moét quy dao
xac dinh.

. Surfapes of Revolution: Mat cong tao bé&i di
chuyen moét dwong cong theo mét truc.

 Quadric Surfaces: Mat cong bac hai theo x, y, z.
Mit cong dwoe dinh nghia theo ham so: z = f(x,y)
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Mat co quy luat—-Ruled Surface

Dinh nghia:
M:‘:_'gt cé quy luat la me:lt 3D cé dwoec bang cach quét mét doan
thang theo quy dao nhat dinh trong khéng gian.
Cach tao mat cong:
« Xay dwng mét dwérng thang xac dinh b&i 2 diém p, va p,:
p(v) = (1-v) po + v P, ] ]
« Do p, va p, di chuyén trong khéng gian, va di chuyén trén mét
dwong cong khac: p, tre thanh py(u) va p, tré thanh p,(u).
« Khi p, va p, di chuyén sé tao nén mat cé qui luat dworc xac dinh:
P(u,v) = (1-v) po(u) + v py(u)

P1 ‘/\P‘l(u)

po \/ o —]
Po(u
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Biéu dién dang tham s6 cho mat phang

Biéu dién dang &n cho mat phang:

(n‘x, n,, n,){x, y, z) = D, trong do n,, n,, n,khong cung

bang 0

Mat phang dwoc xac dinh bdi
Mot diém trén né: vector vi tri la c
Hai vector chi hwéng a va b

do d6 c6 dang tham so 13 <

A

p(u,v) =ud+Vvb +¢

b
C
a
ua, +vb, +c, /\

p(u,v)=| ua, +vb, +c,

ua, +Vvb, +c,

p(u,v) = (ua, +vh, +c )i + (uay +Vh, + cy)i +(ua, +vh, +c, k
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Manh phang

Manh phang (planar patch)

C4 thé bidu dién tham s8 cia mat phang d:
p(u,v) =ua+vb +C,vouu,vER

Nhwng vung tri cla cac tham sb u va v duoc giéi han
lai, thOng thvong: 0<u <1,0<v <1
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Manh phang

Manh phang 1& mét hinh binh hanh ma céac dinh cla né la cac diém
twong (rng véi cac dinh cdia khéng gian tham so.
Khéng gian tham s6 (parameter space)
Latap {(u, v):0<u<1,0<v <1}
Trong khéng gian dbi tvong (object space)
La manh phang twong &ng véi khdng gian tham sb.

v khéng gian tham sb

khéng gian dbi twong
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Mt chra canh thang

MSt mat chira canh thdng (ruled surface) la mét mét
dwoc dinh nghia boi_mét ho {L } cac doan hay duong
thang. L,

-
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Mt chra canh thang

Dang tham s6 c0a mat ch(a canh théng

E(U,V) — (1_\/) EO (U) +V ﬁl(u)i

U e (ustart’ uend)  VE (Vstart’vend)’
Cac ham vector vi tri p,(u) va p,(u) dinh
nghia cac dwong cong trong 3D
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Mt chra canh thang

dwong p,(u)

duong po(u)
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Mt chra canh thang

Buwong cong: p(u,v') =(@0—-V") Py (u)+Vv' p(u)
(v’'la c6 dinh) dwoc goi la v-contour.

p(u, 1)

\

dwong p,(u)

2/3-contour

p(u,0)—

g

duong po(u)
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Luvoi da giac (polygon meshes)

Day cac tam/t giac ké nhau tao thanh bé
mat 3D.

Nguén: http://en.wikipedia.org/wiki/Polygon_mesh
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Hinh tru

Hinh tru (cylinder) la mét mét chiza canh thang
puwong phat sinh (generator) la mét duong thdng, quét doc theo mét
dwong lai, khi quét no luén tw song song
puwong lai (directrix), duong lai phdi ndm trong mét méat phang.

Biéu dién tham so c0a hinh try

B(U,V) = By (u)+vd (u), d (u) = B, (u) — By (u)
Vi dwérng phat sinh ludn tw song song, nén vector d(u) /a hang
P(u,v) = Py (u) +vd Xd

dwong lai py(u)

—— dwdng phat sinh
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Hinh tru

Thi du: Hinh tru tron, dwong lai la mot vong tron
p(u,v) = (cos(u),sin(u),0) +v(0,0,1)

= cos(u)i +sin(u)] + vk
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Hinh non

Hinh nén (cone) la mdt mét chira canh thdng
Puwoc sinh bdi mét dwdng théng quét doc theo mét dwong
cong phang va qua mét diém cb dinh (dinh cda hinh nén)

p(u,v) =(1-V) B, +vp,(u)

p,(U)
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Mat tron xoay

Mat xoay tron (surface of revolution) /a mat duwoc sinh boi modt
dwong cong phang C khi n6 quét xoay quanh mét truc cé dinh.
buvong cong C la profile cua mdt

truc quay

x(V)

c(v)=| y(v) |, "
Z(V)

Vﬁ CW < (Vstart’vend)

Mb6i dwdrng cong C khi & tai mét vi tri quét dwoc goi la mét kinh
tuyén (meridian) cda mat.

Mot vi tuyén (parallel) ctia mat la duwong cong do mét diém cia C
sinh ra khi n6 quét.
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Mat tron xoay

Thi dy mat xoay tron
Truc quay la trucz
buong cong C (profile) nam trong mat xz, c6 biéu
dién dang tham so la c(v) = (x(v), z(v))
Vi tri quét cla C duwoc xac dinh bdi tham sb u la goc
ter truc X

Co biéu dién tham sé nhu sau:

Pp(u,v) = (x(v)cos(u), x(v)sin(u), z(v))
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Mat tron xoay

Thi dy: v&i ¢(v) = (2, v) trong mat xz, truc quay la truc z, ta
c6 mét hinh tru vdi biéu dién tham sé
p(u,v) = (cos(u),sin(u),v)

kinh tuyén

Vi tuyén

\4

\4

Db hoa may tinh-Ngé Quéc Viét 20



Mat tron xoay

ZA
Z A
o Y
-
X u X
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Mat bac hai

Mat bac hai (quadric surface) Ax*+By*+Cz* +D=0,d =1, 2

E” : 2 2 2
a b C

Hyperboloid mét 1a

Hyperboloid hai la

Db hoa may tinh-Ngé Quéc Viét 22



Mat bac hai

Mat bac hai

N . _ x\ [y 2_ z 2_
Hinh non elliptic (Ej +(B (Cj =0
Elliptic parabolic G) +

Hyperbolic parabolic —(gj +(%j —7=0
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Thuc hanh: cai dat hién thi cac mat quy luat
voi OpenGL.
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