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XAY DUNG LUOI BE MAT CO THE NGUOI
g PHUC VU THIET KE QUAN AO 3 CHIEU
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2 Truong Dai hoc Bach Khoa Ha Noi
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Ngay sura chira: 16/08/2016
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Tom tat:

Bai bdo ndy gi6i thiéu mot cach tiép can méi dé xdc dinh cdc diém nhan trdc (diém nit) quan trong
trén bé mdt co thé nguoi thong qua qud trinh quét mau tir mdy quét co thé 3D Body Scanner. Trén co s¢
cde diém nhan trdc quan trong, hedi bé mdt co thé nguoi dwoc xdy dung dé phuc vu thiét ké quan do. Ludi
bé mat co thé la mét trong nhitng yéu té quan trong dé thiét ké quan do 3 chiéu. Pé mé phéng cdc diém
nhén trdc va luéi bé mdt co theé, chmmg trinh phan mém mé phong da dwoc xdy dung dwa trén ngoén ngiv

lap trinh Grasshopper chay trén nén tang chuong trinh d6 hoa 3D; Rhlnoceros 5.0
Tir khéa: ludi bé mdt co thé; thiét ké quan do 3 chiéu; diém nhan trdc.

1. Pit van dé

Cong nghé mo phong ao 3 chiéu (3D virtual
s1mu1at10n) da duogc nghién curu va ng dung trong
nhiéu 11nh vuc nhu: cong nghiép, quoc phong, phuc
vu doi sdng con ngudi. ..

Déi v6i linh vyc dét may, nhimg niam gan
day ciing c6 nhiéu nghién ctru img dung mé phong
3 chiéu trong viéc tai tao hinh anh co thé ngudi
trong khong glan 3 chiéu, nghlen ctru phan tlch cac
dic diém tiép xuc gitra co thé nguoi va quan 4o,
nghién ctru chinh stra mau cho phu hop dua trén
nguyén ly phu vai 1én nguoi mau trong khong glan
ba chiéu dé xem xét sy phu hop cua quan 4o dobi
v6i nguoi mic...Cac nghién ciru vé sy phu hop ciia
quan 40 véi cac hinh dang co thé nguoi khac nhau
cling da duogc dat ra, nghién cuu sy phu hop duoc
thue hién béng cach tao cac thay ddi trén hinh trai
bé mit co thé nguoi (dang ludi) véi cac dang ngudi
khac nhau.

Trén thé gidi, cac nha khoa hoc da nghién
ctru ing dung cong nghé mod phong ao trong khong
gian 3 chiéu (3D) cho phép nguoi thiét ké co thé
thdy duoc san pham thiét ké ciia minh dugc mic 1én
nguoi mau ma khong can san xuét that. Didu nay
gitip ho ¢6 thé diéu chinh mau trén ma-no-canh ao
mot cach chinh xac, phu hop trude khi dua ra san
xuit hang loat, dap mg dugc nhu cau cia nguoi
tiéu dung.

Céc nghién ctru vé mo phong quan 4o 3
chiéu hau hét déu dya trén m6 hinh bé mit co thé
nguoi hodc ma no canh. Viéc nghién ctru tach ludi
bé mit co thé nguoi 1a mot cong doan hét sirc quan
trong trong thiét ké, mé phong mau quan 4o 3 chiéu.
Co s6 dé thiét ké quan 40 3 chiéu chinh 1a dua trén
cac diém nhan tric quan trong va ludi co thé nguoi.
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[51.[6].

Viéc nghién ciru xay dung ludi co thé nguoi
phuc vu thiét ké quan 4o 3 chiéu 1a mot vn dé quan
trong, can dugc nghién cuu thoa dang va la noi
dung chinh cta bai bao nay.

2. Noi dung va phuong phap nghién ctru
2.1. Muc tiéu nghién ctru

- Nghién ctru dit liéu co thé nguoi khi quét
mAu trén may quét 3D Body Scanner, xac dinh cac
diém nhan tric tir 46 xay dung ludi bé mit co thé
nguoi phuc vu thiét ké quan 4o 3 chiéu.

2.2. Phuong phap nghién ctru

- Phuong phéap quét bé mit co thé nguoi:

Str dung may quét toan than 3D Body canner
dé quét co thé ngudi theo mau da chuan bi.

- Phuong phap mé phong 3 chiéu: Str dung
phan mém moé phong co thé ngudi, md phong hinh
dang co thé trong khong gian 3 chiéu

- Phuong phap xir ly sO lidu: Xtr 1y cac sd
liéu nhan tréc, s6 liéu lién quan dén toa do cac diém
nhén tric.

2.3. Noi dung nghién ciru
2.3.1. Quét co thé

a. Chudn bi méiu

- Mau nam va nir dugc chon dai dién cho
nhom nguoi truong thanh, khde manh, khong di tat,
co thé can dbi.

* Yéu cau doi véi nguoi dirge do:

Thyc hién theo TCVN 5781:2009[2] quy
dinh phuong phap do co thé nguoi va theo yéu cau
ctia thiét bi do. Cu thé:

- Tu thé: Ping dung tu thé theo quy dinh,

Khoa hoc & Cong nghé - S6 11/Thang 9 - 2016  Journal of Science and Technology



hai tay dé vao dung vi tri, chan ding vi tri quy dinh
trong budng do. Mit nhin thang.

- Tam 1y nguoi duge do thoai mai

- Trang phuc: Nguoi duge do thay dd, chi
mac quﬁn 16t mau sang, di chan dét, nir toc budc
gon va doi mil chuyén dung mau ghi sang.

b. H¢ thong quét méu

Trién khai do trén may quét toan than NX-
16 3D Body Scanner cua hang [TC]?. Qua trinh do
dugc tién hanh tai phong méay do 3D cua Vién dét
may. Budng quét gdm 16 cam bién, may quét sir
dung anh sang tra‘ing, dong dién 15A, mat do luai
diém 2x2<mm); goc quét: 4 goc. Mat do dir liéu:
6.105 - 10.105 diém [1].

Hinh 2.1. Budng quét gom 16 cam bién [3]

c. Xir Iy miu quét

Mau quet nhén dugc tr may quét toan b co
thé khong tiép xtic 3D Body Scanner [TC]2 NX-16,
dang duoi (. wrl) Qua trinh quet mAu trén may, phan
meém Xur Iy két qua chu yéu cho cac gid tri s6 do
nhén tric cia mau nhu kich thudc vong, kich thude
chidu cao kha tét. [1], [3]

Dé c6 thé sir dung bé mat cia mau quét lam
co s¢ dé phat trién miu quin 4o thi can phai xu
Iy miu quét vi muc dich ting chat luong dit lidu
quét, giam thiéu nhiing sai s6 do chit lugng may
quét, glam nhiéu trong qua trinh quet Trong linh
vuc thlet ké 3D hién nay c6 nhiéu phan mém c6 thé
xtr Iy vn dé trén, trong nghién ctru nay nhom tac
gia str dung phan mém Rapidform va Geomagic dé
xtr Iy mau. Cu thé cac viée can xtr Iy mau quét:

- Giam nhiéu, loai bo dir liéu quét thira.

- Téi wu cac dudong bao quanh dit liéu quét.

- Dién day cac vi tri thiéu dir lidu quét.

- Lam min va lam min tinh cdc vi tri cht
luong quét kém.

- Tao mau co thé ddi xtmg.

2.3.2. Xay dung lwéi bé mit co thé

- Muc dich: Tao ra bé mat co thé dua vao
mau quét, bé mat tho hay chinh xac dugc kiém soat
thong qua sb lwong diém.
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- Phén mém sir dung 12 Rhino. Thong sb dau
vao la tép dit liéu quét (di qua xur Iy bang Geomagic,
Rapidform). Ngon ngit 1ap trinh dugc st dung la
Grasshopper. Day la mot trong nhiing ngén ngit 1ap
trinh moi, hién dai giup cho van dé mo phong vat
thé trong khong gian 3 chidu thuan tién va dé dang
hon. Két qua chuong trinh dugc cdp nhat lién tuc va
thé hién trén giao dién Rhino. [4]

- Méu quét duge gan thanh 1 bién, (qua trinh
nay 1 can thiét, dé dam bao kha ning lap lai cua
chuong trinh d6i véi cac mau khac nhau)

- Xay dung hé thong mat phang ngang dung
cit mau. Sb luong mat phang thay dbi theo yéu cau
khi dat thong so: ) luwgng mat phang duoc dat vacod
thé thay doi theo truc Oz.

- Xéc dinh giao tuyén ctia cac bé mat d6 vai
bé mat mau.

- Xéc dinh céac diém trén cac duong giao, so
lwong diém duoc dat va co thé thay ddi theo yéu cau.

- Tir hé thong diém d3 xac dinh duoc, xay
dung cac dudng cong qua cac diém: Puong cong
mit cit ngang va duong cong mit cit doc.

- Xay dung bé mit dwa vao hé théng duong
cong do.

- Xac dinh trén bé mit hé théng diém chuan
(Sau nay s& lay h¢ thong diém chuan dé phuc vu
thiét ké quan 4o).

+ Nhu vay co thé thdy, o chinh xéc ctia bé
mét mo phong so v&i mau quét dugc phu thudc vao
yéu cau thong qua 2 bién sb luong mat cit va sd
luong diém. Gié tri nay cang ting, so diém tuong
g s& ting cao va bé mit mé phong cang mo ta
ding mau quét.

a. Xdy dung hé diém co thé

Dé diéu chinh vi tri mdi diém trong hé diém
dugc thudn loi, phu hop dic diém sinh hoc co thé
nguoi nén hau hét cac diém trong hé diém co thé
duoc xay dung theo toa do try.

So lugc hé toa do tru:

Cho hé 1oa dd Descartes vudag gde Oxye
. Toadd ury cua diém M bd ba
sé (r..2) xéc dinh nhu sau:
* r20 li khoang cich tir gbe 10a 46
@ dén hinh chicu vudng poc M”
cua M .'u.u‘mg mit phiing Oxy
* 05¢s2r 1A ghc (O OM)
* = licao &) cin diém M
Toa 40 try lién hé vin 1oa 80 Descartes
vudng pic boi cdng thire <au:
X = FRin g
-i Ywmroosg
lz=z
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Hinh 2.2. Xdc dinh diém nhan trdc

* Mo td thudt todn xdc dinh diém trén co thé

Diém nhén tric duoc xac dinh phu hop véi
mit cit ngang.

Nhu vay mdi diém nhan tric duoc xac dinh
thong qua tri s6 toa do (X, Y, z) hoac vi tri trén mat
phing xOy va khoang cach mit cit ngang (z). Tir
d6 dau vao cho chuong trinh nay dwogc xac dinh 13 2
bién: chiéu cao va goc xoay (hinh 2.2).

Gia tri cua 2 bién 1dy tir gié tri do va mau quét.

Bién chiéu cao: chiéu cao diém nhan tric so
v6i miat dat.

Bién goc xoay: Trong mit cit co thé (theo
chiéu cao) di qua diém nhan tric, goc xoay la goc
giita tia di qua gdc toa do va diém nhan tric so v6i
tia oy. (hinh 2.3 va 2.4).

* Phan tich thudt todn

Budc 1: Phan tich dir liéu vao.

Bué6e 2: Xac dinh mat cit co thé qua diém
nhan tric.

Budc 3: Xéac dinh diém nhén tric trong mit
cit do.

Buéc 4: Hién thi va 1§y sb lidu dau ra.

Thuét toan tao Hé diém co thé dang thu gon:

g

S

Thuét toan tao Hé diém co thé dang khai trién:
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Chuong trinh xdy dyng hé diém co thé sir
dung ngén ngir 1ap trinh Grasshopper.

Hinh 2.3. M6 td xdc dinh mét diém trén co thé

Hinh 2.4. Hién thi thong sé 1 diém trén co thé

b. Xay dwng bé mdt co thé

Phan tich chwong trinh:

* X4y dung lwéi Quad bac 1:

- Stur dung lénh ConMesh[4] nhan dit li¢u hé
diém va dit liéu két néi QUAD (QText) dé tao thanh
ludi bac 1. Két ndi cac diém trong hé diém co thé
theo ting bo 4 diém tao thanh mdi QUAD. Tap hop
tat ca cac QUAD tao thanh Ludi Quad béc 1.

L _'i
]
[

ConMes

* Xay dung lwéi Quad bac cao hon:

+ Xay dung luoi Quad bdc cao thé: Chia nhd
ludi Quad bac 1 thanh ludi bac cao hon (St dung
1énh Quadivide)[4]. Trich xuét tat ca cac diém nut
ctia ludi bac cao va quy luat két ndi nhirng diém do
(Str dung 1énh DeMesh) [4].
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+ Xay dung luoi Quad bac cao tinh:

Xéc dinh tit ca cac diém nit cta lugi chinh
1a anh xa diém tuong tmg véi cac diém nit cua ludi
tho chiéu 1én bé mat mau quét (Str dung 1énh Mesh
Closest Point) [4].. Dua vao tip diém nat méi va
quy luat két ndi cua ludi tho dé xay dung ludi tinh
(Str dung 1énh ConMesh) [4]..

Lénh Contruct Mesh:
Xay dung ludi tir hé diém va quy tac két ndi.
Dau vao:
V - Tap hop diém (H¢ diém co thé)
F - Quy tic két ndi diém (Q Text)
C - Mau séc
Pau ra: M - Ludi

Lénh DeMesh: Phan tich ludi thanh hé diém
nut vao quy tic két ndi.
Pau vao: M - Ludi
Paura: V- Hé diém nut.
F - Quy tic két ndi diém.
C - Mau séc.
N - Vector phap tuyén tai trung tim mdi
Quad.

Lénh Mesh closest Point: Tim kiém mot
diém trén ludi gan nhat véi 1 diém da co.
P - Diém d co.
M - Ludi chira diém can tim.
P - Diém gan nhit nam trén ludi.
I - Chi s6 bé mat trén lugi chira diém do.
P - Thong s6 cua diém trén ludi.
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Lénh QuadDivide: Chia nho tit ca cac bé
mat Quad trén ludi thanh cac bé mat QUAD nho hon.

3. Két qua va ban ludn

3.1. Xay dung dir liéu quét miu co thé
Thuc hién quét mau trén may quét toan than

3D Body Scaner [TC]2 - NX 16 thu duoc dit li¢u

quét nhu hinh 3.1 kém theo bang thong sb

(b)
Hinh 3.1. Két qua quétﬂm(fu nam (a) va nit (b) theo
tiéu chuan ASTM 1999

* Pdnh gid dii ligu ban ddu va két qua

Sau khi xtr Iy mau quét (mau xam) cac diém
nhidu duoc loai bo, bé mit co thé phang va min hon.
Viée xé4c dinh cac diém trén bé mat co thé tap trung
va chinh xac hon
- &

REGCEEBELLE

Hinh 3.2. Mdu quét co thé nguoi
Truoc (Mau xanh) va Sau xu ly (Mau xam)
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Dénh gia tai khu vuc phia trudc mau quét.

(@) ) ®)
Hinh 3.3. (a) Mau quét trieoce xir ly
(b)Mau quét sau xir ly

3.2. Lwéi bé mit co thé
3.2.1. H¢ diém co thé
So d6 khoi xay dung hé diém co thé

Théngso ¥ Ludi quét
nhin tric Bién diéu chinh cothé

v v

Cao 85 diém Géc xoay diém
[ |
Hién thi
nhant:ic nhin tric
|Hgtfmnhanhic
| Hé diém bé sung |
[ He ditm co the H‘?“E thi

- Vi trf cic mat cét ngang chinh trén co thé
c6 chira cdc diém nhan tréc chinh nhu: diém dau vai
trong, diém diu vai ngoai, diém dbt séng cb 7, diém
hom cd, diém ngang gm néach, diém dau nguc trén,
diém dau nguc, diém ngang eo, diém ngang bung,

ngang mong...

Hinh 3.5. So d6 hé diém chinh trén co thé

Két qua nghién ctru da xay dung dugc tap
hop céc diém mut chinh trén bé mit co thé. Cac
diém mut nay déu twong ing véi gia tri toa o nhat
dinh trong khong gian 3 chiéu. Hon nira véi chuong
trinh phan mém thiét 1ap hé diém co thé bang ngon
ngit 1ap trinh Grasshopper, s6 diém trén bé mit co
thé ngudi co thé duge dit theo yéu cau. Nhu vay
khi tang s6 diém trén bé mat co thé s& gitp qua
trinh xay dung ludi bé mit co thé mot cach chinh
xac hon.

3.2.2. Luéi co thé
So d6 khoi giai thuat xay dung ludi bé mat
co thé
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Lirdi co thé bic
cao (Thé

v 4 v

Hé diém nit héi co Chu triic i Hinh 3.7. Lu6i co thé bdc cao thé

the bic cao (Tinh) cothé bic cao
| | + Xdy dung lwoi Quad bdc cao tinh:

Ludi Quad béc cao tinh 1a ludi min, bam sat
v6i bé mit co thé va thé hién dung nhét hinh dang
bé mit co thé. Ludi co thé bac cao tinh (lui min) 1a
co & quan trong dé thiét ké quan 4o 3 chiéu.

a. Ludi Quad béc 1:

Céac diém mut trong hé¢ diém co thé dugc két
nbi theo timg bo 4 diém tao thanh mdi QUAD. Tap
hop tit ca cac QUAD tao thanh ludi Quad béc 1.
Lud6i bac 1 dinh hinh 1én khung bé mit co thé &
dang tho.

Hinh 3.8. Ludi co thé béc cao tinh

Hinh 3.6. Luéi co thé béc 1

b. Luwdi Quad bdc cao hon:

+ Xay dung lwdi Quad bdc cao tho:

Ludi Quad bac cao thd duoc xdy dung bing
cach chia nho Iudi Quad bac 1. Ludi bac cao tho da
gin bam sat voi bé mat co thé hon ludi bac 1. (a)

Khoa hoc & Cong nghé - S6 11/Thang 9 - 2016 Journal of Science and Technology 107
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(b)

Hinh 3.9. Luéi co thé bdc cao tinh dwoc thé hién
trén co thé mau quét trong chwong trinh thiét ké
3D-Grasshopper.

(a) mau nam; (b) mau nir

- Mo rong chuong trinh: chuong trinh duoc
xay dung cho phép kha nang mo rong dé xay dung
cac dac trung riéng cho tirng phan co thé nhu phan

Tai liéu tham khao

cd, nguc, eo, hong ... Tir do tao tién dé cho viéc xay
dung mo hinh linh hoat gom nhiéu mo-dun khac
nhau phuc vy thiét ké quan 4o.

4. Két luan

Bai bao da trinh bay ndi dung xay dung ludi
bé mit co thé nguoi ... 1am co so dé thiét ké quan
40 3 chiéu. Pay 14 nghién ctru mang tinh tién phong
tai Viét Nam trong linh vyuc nay.

Vé6i dir liéu tir quét mau co thé ngudi (sir
dung may quét toan than 3D body Scaner dé thu
nhan dit liéu md hinh co thé), théng qua chinh sira
dé tao tap dir liéu dau vao.

Trén co so nén tang Rhino, chuong trinh
dugc viét trén ngdn ngit Grasshopper cho phép xay
dung hé diém co thé nguoi, tir d6 tién hanh xay
dung ludi QUAD theo tung mirc d6 ludi bac 1, ludi
thé, lugi tinh va ludi min. Ludi co thé duge tao ra
sat v6i hinh dang co thé ngudi 3 chiéu. Pay sé 1a dir
lidu quan trong, 1am co s& dé thiét ké quan 4o trong
khong gian 3 chiéu.

Ngon ngit 1ap trinh Grasshopper voi kha
nang linh hoat, tinh (rng dung cao té ra kha hiru hi¢u
trong viéc mo phong hé diém, mo phong ludi quan
40 3 chiéu.
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CONSTRUCTION OF MESH OF BODY SURFACE FOR 3D DESIGN CLOTHING

Abstract:

This paper introduces a new approach to determine the anthropometric point (endpoint) important
on the human body surface through the process of scanning sample from the body scanners 3D Body
Scanner. Based on the important anthropometric points, the body surface mesh is determined and used for
next steps of clothing design. Body surface grid is one of the important factors to design three-dimensional
clothing. To simulate the mesh of anthropometric points and body surface, the simulation programs have
been developed based on the programming language Grasshoppe, which runs on the platform for 3D

graphics Rhinoceros 5.0.

Keywords: body surface mesh, clothing 3-dimensional design, anthropometric points.
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