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Mt thuét toan mé phong téc dang khoi dua vao
phan chia mo6 hinh da dau

A Block Hair Simulation Algorithm based on The Scap Model Division

Abstract: The hair simulationtwo approaches ar
commonly used as hair simulation as block
strand. With the hair simulation as block, suchhas
images that are suitable for short hair, hair stextalp
surface and meet the requirements of the <ation
time. However, the hair simulation approach as |
block commonly used 2D hair images to map dire
onto the 3D scalp surface. But that 3D scalp masl
a surface model should normally cause distort
making it difficultly for the mapping.

Thispaper proposes a hair simulation algorithm
block based on 3D scalp model division proposal
different areas of the scalp to reduce curvaturel
facilitate the process of mapping from the 2D
images to 3D scalp model. At the same time, ther
also proposed interpolation technique to interpel
the remaining points and the adjacent areas base
the normal vector to ensure that the hair modelits:
are smooth and continuous.

l. GIOI THI EU

Sy phét trén cia linh wre thec tai 40 da dua d&én
nhiéu tng ding moi trong cacngant nhr gido dic, y
té, an ninh gdc phong, tong mai, giai tri,... Trong
thuc tai 40, viecc md hinh hoa vaiéu khién mé hinh
cacddi tugng la hai pha chinh. Trong pkigéu khién
mo hinh, véc xay drng md hinh toanoc sat wi mé
hinh thrc t 1& vin d& dwoc quan tdm handau cia cac
chuyén giabic biét la viéc hoan thén cac tac w mo
phong thé gigi thuc haic tao deng hén thyc 4o lién
quandén con ngoi, dong Vat, chit liéu co tinh si,...
ching han nhr téc.

Nguyén Viin Huan va Pham Viét Binh

Dya trén o s nghién &u \é nhirng diac trung dia
toc [9] nhr vat ly, cAu tric, mauic, hinh thai,... bai toan
md phong toc duoc xacdinh 1a c6 ba usng tép cin
chinh @m: (1). M6 plong toc wéi dang khbi (thd); (2).
Mo phong toc argi dang i (tinh); (3). M6 plong toc
dudi dang Kt hop toc ding kréi va si.

Nham tiép tuc ké thira va phat trén cac Kt qua
nghién «¢ru cia tac gi va ng sr [10], bai bdo nay
nghién du dé& xuit theo hrdng tiép cin md plong téc
dudi dang khdi, cho phép mé fong téc dr6i dang anh
tc 2D, Hi anh x sang mé hinh ddau 3D (Koh va
Huang [5]; Bando va Chen[3]; Gibbs[4]; Ward
Kim[9]). Tuy nhién, cach nay gay raing bén dang,
tao ra ntirng ctd 16i 16m vaanh hrong dén qua trinh
anh x, vi md hinh datau 3D 1a mé hinh it cong.

D¢ giam do cong, kfic phuc sy bién dang va nliing
chd 16i 18m khi &nh x tir anh téc 2D sang mé hinh (
dau 3D, ngroi ta da chia md hinh ddiu 3D thanh cac
vung dadau khac nhau nit Lee va ong sr [7] (Hinh
1) chia md hinh ddau thanh 10 ving ddau, Kim va
Neumann [6] chia @ hinh dedau thanh 4 viing ddau
trong khi Liang va Huang [8ai chia md hinh datiu
thanh 3 viing ddau.

Hinh 1. M6 hinh téc éa Lee va éng sr [7]

So di ¢O sr phan chia khac nhau, vi cac taa Lee
va dng sr [7], Kim va Neumann[6], Liang v
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Huang[8], xem vung ddau |& roi téc mpc nheng da
dau c6 tié khdng bam satdp o va viéc phan chia
vung dadiu thanh cac ving khac nhawadvao s
Xuit hién va hanh vi chudn dong aia mbi kiéu toc.
Dé mo prong mbi kiéu téc, ching taal phai cé cach
chia dadiu khac nhau phudp va nhr vay, cac
phuong phap nay khéngéddang cho mé ping nhéu
kiéu toc khac nhau. &h nira, cac pbong phap ga

Kim va Neumann [6], Liang va Huang [8] khong d
dang trong \dc anh x tir cacanh toc 2D Ién céc vung

dadiu 3D. Cac phong phap nay @i chi ding li ¢

viéc pha toc 1én B mat dadau bing phrong phéap anh

Xa, ma chra chu tong ©i viéc xir ly nhiing bién dang,
vét ring ara &i nhitng vang tép giap gira cacanh toc
dé lam cho téc &t qua duoc tron va lién tic.

Bai bao naydé xuit mot ky thuat mé plong toc
dang khbi dua trén o s d& xuat mot cach chia i md
hinh dadau 3D theo &u triic cAc vinguong $ trong y
hoc thanh 6 viing ddau twong ung. Ky thuat dé xuét
nay nlm giam bot do cong @a md hinh datiu 3D,

4T V-1, $ 10 (30), thang 12/2013

ll. PE XUAT PHAN CHIA MO HINH DA DAU

I.1. Cac phan xwong: mang téc mc trén md hinh da
dau theong din lién voi xuong vom s. Xwong vom &
la mot trong $ it xuong dugc hinh thanh tre tiép bing
cach chugn tr mang thanh wong. Qué trinh B tir
mang thanh xong gi la mang 6t hoa va xong dugc
goi la xaong mang. Xong vom & c6 nhing thanh
phan oo ban [1,2,10] sau:

Hueng dinh
Xirong thai duong

uong chim

a) Thanh phn o bdn
aia Xwong vom 8 i
Hinh 2. Xuwong vom & va mo hinh ddau bao pla
[1,2,10]
Trong cac thaniphin xuong, ngai trir xuong dinh
la c6 B mat cong fon, cac phn con hi nhue nira trén
xuong tran, xrong chim va xrong thai drong déu

b) Mé hinh daau 3D

thuan loi cho viec anh x cacanh toc I1én cac vung da tyong déi bang phing. Nhin chung, cacuong  déu

dau trong tng va linh hat trong vic md plong nhéu
kiéu toc khac nhau. Bai b4o nay odhxuit giai phap
noi suy mbt sb diém nhim dam bao rang bac trong
mot vling téc (ton), mi suy cac ving &p gidp (ton va
lién tuc).

Két qua caa bai bao c6 y nga gép phn xay drng
va mé pldng cac nhan at ao cho cacihh wec ung
dung ghi tri, dién anh, gido dc, thét ké,... Co kh
nang tng ding trong cong tacutvan thiét ké va thi
nghiém mé hinh téc trén con ngi 40. bac biét, két
qua cia bai bao con lamocsy dé xuit y trang cho K
thuat ting ¢ d6 md plong toc dra vao rat gn £
lwong k& mat dadau (bing phing).

Phin con hi cua bai baodugc ciu tric nhr sau:
Phan |l trinh baydé xuit phan chia md hinh déau
thanh cac viing khac nhau.aRhll trinh baydé xuat
vé thuat todn mé phng téc. Phn IV trinh bay ndt sb
két qua thuc nghEm va so sanhdi cac dé xuat khac
va phin V [a két luan cia bai béo.

la loai xuong cbt, c6 B mit twong déi phing [1].
I.2. Phan chia mé hinh da dau theo du tric
Xwong 9:

M6 hinh dadau 3D duoc chia thanh 6 ving diu
trong tng Wi 6 ving xrong $ dwa vao 4u tric
xuong aia hop . DO 13, ving trén trén, vang &m, 2
vung théai drong va 2 vungiinh trong tng Wi hai nra
ciaa xrong dinh. S di c6 sr lya clon nhr vay vi
xuong la du tric rén ting cho dafiu. Hon nira, kin
than cac ving wong aia du trdc vom s 1 xuong
mang nénuong dbi bang phing. Mit khac, cac ving
xuong vom $ gan nhr trong dong, ttbng ntit, dodé
bién cang la it ntat.

Vi vay, viéc phan chia nayéslam ting khi ning
md phong cac mng téc lén cac ving déu dya vao
ky thuat anh x. Ngoai ra, do cac & toc la cacinh
phing 2D nén \c anh x ching Ién cac viing cang
bing phing thi cangid bién dang. Xuit phat fr thyc
té, ta phan chia ddau thanh 6 ving.
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Viéc tim nay throng dra trén nt tiéu chin ti vu
naodo, ching han tng do6 léch binh plrong Hi thiéu

V6i méi anh x f;:
fi(x.y,2)=(ax+biy+Ciz+d;, ax+boy+Coz+dy,
AgX+D3y+Csz+03)
V6i ay,br,C1,0h; 85,05,C2,0h; @g,5,C0,05 14 cac i 0
Hinh 3. Phan chia m6 hinh dtiu 3D thanh 6 vang da  Khi d6, Wi ¢ = i"pi-_ TG

dau
lll. PE XUAT THUAT TOAN MO PHONG Z[(aix thy + Gz +d, -x )+
TOC 1( ¥
l1I.1. Anh xa cacanh téc 2D lén cac vung dalau BX byt ez rd, —y ]+

3D | . X +bhy +cz+d. -z )
Pé anh x cécanh téc 2D 1&n cac ving ddiu (@ + by + o2+, ')J
trong ng, ta § chuin bi 6 anh téc 2D ¢ kich tisc Diéu nay dn dén hé phuong trinh:
phu hyp, trong tng Wi tirng ving dafau. Cacanh téc

h . . . 0 n
nay tké hién kiéu toc ma ta mén thé hién cho nling £=0 Y (ax+hy +qz+d, - X%)x =0
nhan it cAin md #. Hinh 4 a minh ba choanh téc 09 _, o
trong rng Wi ving lréi dadau aia nam gi. E I;(al‘ +hy+6z+d-x)y =
Jey n
£=0 2(ax+hy +6z+d, - %)z =0
i=1
0P n
" 2 (ax+hy +6z +d,~x)=0
1 i=1
PR TED TP <P 4%
i=1 i=1 i=1 i=1 i=1
i n n n n a:l. n .
a) 6anh t6c 2D b) 6 viing déiu VI NN P EPIG
Hinh 4. Anh t6c 2D va vingusi dadau 3D e Yy, Y owo G| e,y
‘ PRCED LD iy 2.7%
Viéc anh x cacanh téc hai chiiu sang cac vung da Zn:& Z":y N z n N X
dau ba chiu trongtng, thrc chit la thre hiégn ham bén E i=1 i=1 i=1

doi f;, j=1,..,6 tir anh toc hai chiu sang viing ddau ba Viéc giai h¢ pheong trinh tugn tinh nay tedng 1a
chidu [11]. Dé giai quyét vin d& nay, ngrdi ta co tié st phic tap va phr thuoe vao vic lya chon cac d@p diém
dung mot trong hai cach satay: diéu khién (P,,P;) truéc do.

Céach 1 Xem ndi anh téc 2D nix la nmot bé miat
trong khong gian Rva anh x f; can tim € duogc xac
dinh trén &p cac &p diém twong ang (P,,P)) Véi i=1..n,
P, 1a cacdiém trénanh toc c6 ta do (%.y,z), conP; la
cac diém twong ung trén ving dadiu co ta do
(o, i,2)-

Hinh 5. Anh xa anh téc 2D |én viing ddiu 3D
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Céch 2 Chiéu ving dadau 3D trong trng xubng
mat phing 2D, khidé bai toan anhacacanh téc 2D
lén céac vung ddiu 3D tr thanh bai toan anhaxcac
anh téc 2D sang cac ving dau 2D théng qua anhax
f, tng Wi cap diém diéu khién (P,,P,).

Hinh 6. Anh xa cacanh téc 2D sang cac vung dau
2D

l11.2. N @i suy cacdiém con ki dé dam bao rang
bugc trong mét vung téc

Trong thrc t, khi anh xa cacanh toc 2D 1én céac
vung dadau 3D nhr ki thuat anh » trén muc 111.1, d6i
khi nguoi ta cH &anh x mot phan cacdiém aia anh téc
2D lén viing datau 3D trong tng, caadiém con hi s&
duoc mi suy trén o sv cacdiém nay ntim dam bao sr
rang bwc trong ndt viing toc vadic biét 1a thé hién
tinh aic b tai cac \i tri khac nhau trénrhg vung. Mic
du, K thuat anh » trong muc I1l.1 dddam bao viéc anh
xa cacanh toc vao cac vung diu phu lop trén mo
hinh kop s 3D.

a) Anh téc b) Ni suydiém T’ dung anh xf;
Hinh 7. Noi suydiém T’ dua vaodiém T trénanh toc
Sir dung anh x f;

4F V-1, $ 10 (30), thang 12/2013

Vi cacdiém con hi khdng thigc vao cac #p diém
diéu khién (R,P), voi POA,;, P'OC;, i=1,..,n, j=1,..,6,
A, la sauanh téc, Gla sau ving ddau. Chang ta chia
cacdiém trénanh toc A thanh 2 dp diém Py, va Ry

Trongdo: Py la tip cacdiém diéu khién va @ip cac
diém s dyng anh x ;.

Pas & tp cacdiém noi suy sr dung anh x f;

- Véi cac diém Py, thuc hign anh x s dung f:

P’=f;(P) [P Pax

- V6i mdi diem TOP,, thi mi suydé xacdinhdiem

T’ trén vung dalau, ax thé:
~+ Tim bt tam giacAQ.Q,Q,, chira diem T va ba
diém Q,, Q,, Q, thuoc Py,

Tinh cac B sb a1, an, a5 dua vao dén tich @a cac
tam giac:

al:S(QJQVT)/ S(QlQVQW)'
a=S(QQuT)/S(QQ.QW)
a?::S(QNQuT)/ S(QlQVQW);

Sao cham+ ax+ az=1 va ay, a,, a3/]0,1]

Khi d6, xacdinh duoc diém T/4Q,Q.Q. cua anh
toc A ting an, @, a3 nhu sau:

T: al*Q u+ UZ*QV+ US*QW

+ Xacdinh badiém Q,,, Q,,, Qy, trén k& mit dadau
tuong tng Wi ba diém Q,, Q, Q. trénanh toc fang
anh » f tim duoc ¢ trén: Q,=f;(Q.), Q,=f,(Q),
Qw=f;(Qw)

+ Xacdinh diém T’ 24Q,,0,,Q,, dua vao gia trcaa
diém TOAQ.Q.Qu:

T' = f]' (T) = fj(al*Q ot UZ*QV+ a3*QW) =
0'1* Qu+ aZ* Qv+ aS* QW

a) Lwsi tam giac va
v suydiem i
Hinh 8. Noi suy caaliém con hi thuoc tam giac

b) Téc sau kigi BUy
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111.3. N §i suy vung tiép giap

Ham anh x f tim duogc trong muc 1.1 thyc hién
anh » céacanh toc 2D 1én cac vung diu 3D $ tao
ra ving tép giap gira cac mang toc va dn dén lam
cho mé hinh téc & qua c6 th chra dam bao duoc
tron va lién tic.

Mit khac, khi chia md hinh ddiu 3D thanh cac

vung dadau thi not diém thuwc ving bién (ranh gi)
giita cAc ving co6 thss tao ra haidiém thuwse vé hai
viing dadau c6 gia ti toa d6 khac nhaudiém M, N).
Do d6, khi anh x tr cacdiém P trénanh toc Ién cac
diém P, trén ving datau 3D € xay ra trong hyp mot
diém R c6 thé anh % dén haidiém P, (M, N) trén cac
ving dadau. Vi vay, dé dam bao cac vang tip giap
duogc tron va lién tic, chdng ta & dung ky thuat noi
suy phap tu§n dé xap xi haidiém M, N thanhdiém V.

a) Vung tép giap b) Céach tinh vectphap tugn

ny

Hinh 9. Noi suy vung tp giap gira hai viing daau

Trong Hinh 9(b)diém M thuc mot tam giac trong
anh toc (G), diém N thwbc mpt tam giac tronginh téc
(Cy) trén moé hinh datiu ma co6 khang cach MN |
nho nhat, diém V dugc ndi suy théng quatoan thing
ndi hai diém M va N,7,;, ny & hai veat phap tugn
tai hai diém M, N trongang. D6 daidoan MV va NV
twongting la a va b.

Pé tinh ra veat ny, ching ta &n tinh cac veet
phéap tugn b mat n,; vany . Saudd, tinh veat phap
tuyén ny, tai diém V:

a.ny + bny

a+b .
Nhu vay, ta xuit phat fr mot vectr phép tugn cho

mdi diém haic diém anh, d6 1a ndt xap xi déi véi

—

ny =

4T V-1, $ 10 (30), thang 12/2013

phéap tugn thyc trén & mat congduoc xap xi. Saudo,
ny duoc sr dung trong tinh todnwyng d6 mau éc
cho & mat chrany,.

a) Toc tuoc khi i suy b) Toc sau khignsuy
Hinh 10. Téc tnrée va sau khi éi suy vang tép giap
gitra cac mng toc

l1l.4. Thu 4t toan md phéng téc dra vao phan chia
mé hinh dadau SD

Thuat todn SD (Scalp Division) tft hién viec mé
phong téc dra vao phan chia mé hinh dau (muc 1)
va ky thuat anh »x (muc 111.1), noi suy (muc 111.2) va
xur ly vang tép giap uc 111.3).

Thuat toan SD gm hai pha chinh:

* Pha 1 Anh xa cacanh toc A Ién cac vang ddau
G voi moi j=1,..,6 dra vao anh xf; tng wi cac aép
(P,P)) v6i i=1,..,n va cadiém noi suy.

* Pha 2 Noi suy cac &p diém trong ing thipc hai
ving tép giap nhau dng phép i suy theo kdng
veco phap tugn dé dam biao do tron va lién tc trén
md hinh téc &t qua.

* Thu 4t toan mo phong téc SD:

Péu vaa
Bé mit da ddu C= {C}i=1...6 gom 6 vung da
dau,
6 anh toc trong ung A={A}-1...6

Dau ra:

Bé mit dadau Cda phi anh toc A
Cac heoc thyc hign cia thugt toan:
Begin
Pha 1: Aph x cacanh téc Alén cac vung da
dau G twongung Wi [Jj=1,..,6
begin
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Bwéc 1: Lia chpn cac @p diémdiéu khién = a*Ql+ a* QL+ az* Q)
(Pi,P;), end;

Véi PiUA", P{HZ,—, i=l,..,n end;
(BP’_"?(‘E) Z Véi n gip aém Aéu khen Pha 2:Ngi suy viing #p giap

i .

Tim anh x f:A -G sao cho Burge 5 Vo1 IMEG,, ENEC, L

© L 1IP! = £;(P)I|? —min Trong d6: C, va G la 2 vang tp giap

Buwéc 3: Néu timduwoc anh x f, thi chuyn nhau. , )
sangBuwdc 4. Tinh vect phép tuyn tai diém V:

Ngwoc lgi, quay ki Buwéc 1 haic két _, any+bmny
thac. W=
Budc 4 Chia cacdiém trén Athanh 2 &ip Véi Ty vaTy 1a hai vect phap tugn ti
diém Pucva Ry hai diém M va N #rong ng.

Poy la tdp cacdiém dieu khin vadiém Piém V théc vao dogn MN, a=MV
s dung anh x f; b=NV. i i ' '

Pns 12 tdp cAcdiém mi suy ¢ dung anh

xat, End.

4.1. Anh x tdp diém Py s dung anh x

fi: IV. TH UC NGHIEM

P'=f;(P) [P [Py Chuing tdida caidat thir nghiém thuat toan SDdé

4.2.\6i [JT[Pns Xuit vao md phing toc trén md hinh dédu theo céach

begin anh »x 1 (muc 111.1) véi hai cach chia mé hinh d#u
+ Tim mpt tam giac 4Q,QQw chira  khac nhau trén may tinh PGivCPU T2050 @ 1.60
diem T va Q, Q, Qu thusc P GHz, 1 GB RAM ling pHin mém Visual C++, thr

Tinh cac b 6 oy, , a3 vién OPENGL.

a=S(QQT)/S(QQQW) Vi cach chia datau thanh 6 vingdau vao la 6
&=S(QQuT)/S(QQ.Qw) anh toc va 6 ving ddau trong tng Wi cac dp diem
a=S(Q.Q.T)/S(QQQW) dieu khién duoc lya ch.?n truée.
/IS 1a din tich aia cac tam giac Vi cach chia datau thanh 10 vung theo Lee va

cong sr [7]: dau vao 1a 10anh téc va 10 ving ddiu
trong ang Wi cac &p diém didu khién duoc hra chon
trudc.

Sao chan+ o+ as=1 va
alv a21 a3q0'1]

Khi @6, xacdinh duoc diém TOAQQ,Q. cia

A g a, a5, 05 Hinh 11 (a,b,c) 1 &nh téc, 6 ving ddau va mo
j 1, U2, U3.

hinh toc Kt qua dya vao K thuat dé xuat cia tac gh

T= arQut &"Qut a3"Qu ‘ vé phan chia md hinh ddu thanh 6 vang ek theo

+ Xacdinh badiem Qy, @y, Qw trén e mat da iy trac tr nhién @a sau viing wong % dé giam do
dau trong img \6i ba diem Q, Qu Quirén  ¢ong ga mo hinh datiu 3D. Con hinh 11 d,e/f) 1 10

anh toc lang anh x f timduot ¢ trén: anh toc, 10 ving ddau va mé hinh téc & qua dya

Qu=fi(Qu), Qv=F;(QW), Qv=fi(Qw) vao phan chia md hinh du thanh 10 viing theoyk

+ Xac dinh diem T'04Q;,Q;,Q,, dwa vao gid thuat caa nhom tac giLee va éng sr [7].
tri diem TLAQUQQw: Trong hai cach phan chia mé hinhdda trén, cach
T' = f(T) = fi(a*Qu+ &2*Qu+ a5*Qu) phan chia mé hinh déu thanh 6 vung thedéa tric
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tu nhién @a 6 ving xong  trongdé xuit caa tac gh + Md hinh téc Kt qua dam bao tron va lién tc, tt
bai b&o cho & qui mé hinh téc wn va 6t hon so Wi hon do st dung mi suydiém con hi va xir ly cac ving
cach phan chia mé hinh du thanh 10 ving theo tiép giap.

nhom Lee va@ng sr [7]. Mat khac, vi phan chia md  Trong khidé xuét cia nhom tac @i Lee va éng
hinh dadau 3D dra theo eu tric r nhién @a cac gy Phan chia md hinh dtiu thanh 10 viing theo cac
vung xrong $ nén cac vung daau trong doi phang,  khj téc thé hién hanh vi va Ku dang téc. Dad, Vi
twong dong, thong nhit. Do do, cac vung dafau it m3j khéi toc (kidu toc)duge thiét ké bsi mot offset (1a
bién cang va thdn loi cho viéc sir dung cac g thuat  |5p dém cho téc mc). Téc c6 th khong bam satédh
anh s tr cacanh téc 2D [én cac vung ddau 3D mat da ddu ma tocdugc anh x 1&8n B mit cia cac
tuong tng. offset. Dod6, Wi dé xuit caa nhém tac gi Lee va
cong sr 3 ¢o Mot sb nheroc diém sau:

+ Khong & dang thaydéi kiéu toc: Vidé tao ra
nhiing kiéu toéc khac nhau thiil c6 nhiing cach chia
md hinh datau khac nhau, dd6 phai thiét ké lai mod
hinh 3D (kho kkn trong thét ké - so i thiét ké trong

2D).
a) 64nh téc b) 6 viing dddiu ‘c) Téc Kt qui + Khéng phu bp choung ding trong nganh céng
Phan chia mo hinh déau thanh 6 ving nghiép giai tri, vi kno khin trong véc thiét ké cac kéu

toc khac nhau.

+ M6 hinh téc Kt qua khdngdam bao tron va lién
tuc, tao ra \ét raing ara do khéng & dung i suy diém
con hi va xir ly cac vang ép giap.

2 10dnh t6c ) 10 ving i ) Too kqui oot i 20 8 ECE S o O e
Phén chia mé hinh déiu thanh 10 vung theo Lee va S . _
cong ¢ [7] hgn h,in ve mit chat lugng mo hir]h toc, vi bai bao co
Hinh 11. Mét sb hinhanh mé pléng téc de xuat cac K thuat ndi suy cacdiém rang bgc trong
viing téc va ¥ ly cac ving #ép giap gira cacanh toc.
Bén anhdo, wi dé xuat cua tac gi thi cacanh toc  Didu nay dn dén két qua toc € dam bao tron hon va
duoc anh x tryc tiép 1&n B mat dadau ma khong lién tuc. Trong khido, cac plrong phap trong cac
théng qua rdt offset (bp dém) nao, toc bam sateb cong trinh [6] va [8] khond? cap t6i viéc ndi suy cac
mat dadau. Dodd, dé xuat phan chia mé hinh déu  dém rang béc va xr ly vang tép. Diéu nay dn dén
thanh 6 viing&co nhing uu diém sau: két qua t6c khongdam bao duoc tron va lién tc, Vin
+ D& dang thaydéi kidu toc: vidé tao ra nhiing tao ra nliing viing &ng ara tai cac \i tri tiép giap gira
kiéu toc khac nhau thi khdng girchia ki mé hinh da  cacanh toc (Hinh 12).
dau, khong én phai thiét ké lai mé hinh 3D, ma ch Mt khac, plrong phapdé xuét caa bai bao thin
can thaydai lai kiéu anh toc 2D. Véc thayddi lai kieu  ti¢n cho qua trinh anhaxtir cac toc 2D Ién céc ving da
téc 2D d dang kvn nhitu so \6i kiéu téc 3D. diu 3D vi técduoc anh x truc tiép 1&n cac viing da
+ Phu lwp choung ding trong nganh cong ngimi dau 3D. Trong khidd, cac plrong phap trong céac
giai tri, vi & dang 4o ra nhéu kiéu téc khac nhau. cong trinh [6] va [8], kh6 kin hon trong qué trinh &nh
Xa tir cacanh téc 2D |én dadiu, vi cacanh toc § phai
anh x 1én & mat cac bp dém (thé hién kiéu mbi vang
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téc) chr khéng phi anh x tryc tiép 1én té mat dadau
(Hinh 12).

Két qui toc aia Liang va Huang [€

Hinh 12. M6t 5 hinhanh md plong toc trong ca
cbng trinh [6,8]

V. KET LUAN

Téc la mdt trong nlitng thanh phn quan tong trén
nhan it con ngroi 40, viéc md pldng téc ma té hién
duoc tinh cht chan thrc aia toc 1a gop pan vao vic
xay drng cac B thong thrc tai a0 néi chung va co
ngudi 40 ndi riéng. Toc 1aldi tuong phuc tap V6i O
lwong lon 1én i hang tém nghin <¢i trén ndi con
nguoi. Vi vay, trong qua trinh mé jong toc yéu éu
khéng ntiing phii dam bao chit lugng mé hinh téc m
con doi hoi phai dam kao thoi gian ttuc va nang cao
hiéu qua mé phong.

Bai badoda dé xudt mot thuat toar mé plong téc
dang khbi dwa vaodé xuat phan chia mé hinh cdau
thanh sau vung theo yb va sr dung ky thuat anh sx
dé biéu dién cacanh toc trén cac ving diu tuong
rng dra vao cac ap diém diédu khién. Dong thyi, bai
béao ding da dé& xuit ky thuat ndi suy cacdiém con hi
va cac vung &p giap dra vao véat phap tugn dé
dam bao cho md hinh técé qua dugc tron va lién
tuc.
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