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TOM TAT

Bai bdo nay trinh bay két qua nghién civu xdy dung mé hinh 3D ma-no-canh do tir dir liéu
quét 3D, nham vmg dung trong thiét ké mau trén phan mém Clo3D. Dir liéu quét 3D dwoc thu thip
bang mdy quét cam tay FARO va xir Iy trén phan mém thiét ké nguwoc Geomagic Design X dé tdi tao
mo hinh ma-no-canh do co do chinh xac cao. Sau khi hoan thién, mé hinh 3D ma-no-canh dwoc
tich hop vao phan mém Clo3D ding dé thiét ké, thir sira mdu san pham va ddnh gid dg vira van ciia
qudn do trong méi truong do. Két qua nghién ciru cho thdy, viéc sir dung mé hinh ma-no-canh do
gilp ndng cao d chinh xdc trong thiét ké, rit ngdn thoi gian chinh sira va cdi thién hiéu qua cia

qud trinh phdt trién san pham trong nganh may mdc.
T khéa: Quét 3D; Mé hinh ma-no-canh do; Geomagic Design X; Clo3D; Thiét ké 3D.
ABSTRACT

This paper presents the research results on the development of a 3D mannequin model
from 3D scanning data for application in garment pattern design using Clo3D software. The 3D
scan data were collected using a handheld FARO scanner and processed with reverse engineering
software Geomagic Design X to reconstruct a high-accuracy mannequin model. Upon completion,
the 3D mannequin model was integrated into Clo3D software to support pattern design, fitting
adjustments, and garment fit evaluation. The research results demonstrate that the use of a virtual
mannequin model enhances design accuracy, shortens the modification time, and improves the

efficiency of the product development process in the apparel industry.

Keywords: 3D scanning, Virtual mannequin model; Geomagic Design X; Clo3D,; 3D
design.
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1. PAT VAN PE

Nganh cong nghiép thoi trang Viét Nam
hién nay chu yéu sir dung ma-no-canh c6 xut
xt tir Trung Qudc, Dai Loan va Nhét Ban, cdu
tric va hinh thai ctua cac loai ma-no-canh nay
c¢6 nhiéu diém tuong dong so voi dic diém, hinh
thai kich thudc co thé nguoi Viét Nam. Viéc
nghién ctru xay dung mo6 hinh 3D mo6 phong
hinh dang, cau trac va kich thuée co thé duoc
nhiéu nha khoa hoc trong nuéc nghién ciru nhu
cong trinh [1], tac gia va cong sy da nghién ctru
thiét ké ché tao mo hinh ma-no-canh tré em tir
dir liéu quét 3D co thé ngudi. Nghién ctru [2],
tac gia da xdy dung mo hinh héa bé mat chan
vay nir bo sat tir cac anh quét 3D co thé nguoi,
két qua nghién ctru 1a tién dé cho viée xay dung
Avata thoi trang cho voc dang nguoi Vi¢t Nam.
Nghién cuu [3] da st dung dir licu quét 3D co
thé nguoi chua c6 quan 4o va dir lidu quét 3D
co thé ngudi co quan 4o dé xac dinh mdi lién hé
giita ludi bé mit co thé va ludi bé mat quan 4o.
Nghién ciru [4], tic gia nghién ciru ché tao co
thé ma-no-canh theo kich thuéc co thé nit sinh
bang phuong phap gia cong khudén am, nham
nang cao chit luong, hiéu qua tng dung thiét
ké mau may mic phi hop co thé nguoi Viét
Nam. Trong nghién cttu [5, 6], nhém tac gia da
tai tao lai mo hinh ma-no-canh tr dir li¢u quét
3D bang cach sir dung cic bé mit B-spline.
Déng thoi, cac bé mat B-spline dugc két ndi va
diéu chinh bang phuong phap véc-to tiép tuyén
dé cai thién chat luong hinh dang cac bé mat
mo hinh.

Véi muc dich gop phan s6 hoa mo hinh
ma-no-canh dé 1am co s& dit liéu su dung cho
cac phan mém thiét ké 3D chuyén nganh nhu
Clo3D, V-Stitcher, Optitex 3D..., gitip cho cac
nha san xuat, cic trudng dao tao nganh cong
nghé dét, may tiét kiém chi phi mua tat ca cac
loai ma-no-canh that, thay vao d6 st dung

ma-no-canh 4o ¢ day du cic cd, voc va kiéu
dang dé phuc vu thiét ké va thir stra mau. M6
hinh ma-no canh 4o cho phép tao mau nhanh
hon trén cac phdn mém chuyén nganh so voi
phuong phép draping truyén thong, tir d6 gidam
thiéu duoc chi phi san xuét, giup cho ngudi hoc
tiép can va lam chua cac cong cu va phan mém
hién dai.

2. PHUONG PHAP NGHIEN CUU

2.1. Quy trinh xay dung mo hinh ma-no-
canh tir dir liéu quét 3D
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Hinh 1. Quy trinh thiét ké ma-no-canh tir dir liéu
quét 3D

2.1.1. Thu thap dir liéu quét 3D

Pbi tugng quét: Ma-no-canh nir hing
Daiming (Trung Qudc) ¢& S, ching loai ma-
no-canh dang dugc st dung tai phong thuc
hanh may nha truong va cac doanh nghi€p may
mac hién nay.

Thiét bi: Str dung may quét 3D cta hing
FARO Nhat Ban, day 1a may Scan 3D cim tay
nhd gon, linh hoat, c6 d6 chinh xac cao, thich
hop dé s6 hoa cac vat thé co bé mit cong phirc
tap.
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Hinh 2. May quét cam tay Faro

Hinh 3. Scan 3D mo hinh ma-no-canh
Quy trinh quét:

- Chuén bi bé mit ma-no-canh, dan tem
dinh vi toa d0 quét;

- Tién hanh quét toan bo bé mat, dam
bao khong bé sot chi tiét nao;

- D@ li¢u thu duoc dudi dang ludi tam
giac c6 dinh dang (.stl, .obj).

2.1.2. Phan tich va xw ly dir li¢u, tdai tao mo
hinh 3D

Buoc I - Nhdap va lam sach dir liéu scan:
Trong nghién cltru nay, phin mém

Geomagic Design X duoc chon dé phan tich 1a
thiét ké lai mau, thuc hi¢n cac cong viéc nhu:

nhdp dir li¢u tr may scan c6 dinh dang (.stl,
.0bj); loai bo dir liéu nhi€u va cac diém 101; can
chinh dir liéu scan dé dam bao do chinh xac.

Bue 2 - Xur Iy dam mdy diém va tao hedi:

Trong qué trinh quét s& xay ra sai sb
quét do thiét bi va nhiéu. Do do, trude khi xay
duyng mo hinh dir liéu dam may diém can duoc
diéu chinh va stra lu6i d¢€ loc va loai bo céc
diém nhidu va tao ra cac bé mat tu do. Uu tién
lu6i tam giac va tbi wu s6 luong dé giam dung
luong phi hop cau hinh may tinh.

Budée 3 - Chuyén doi thanh mé hinh CAD 3D
ma-no canh:

Tu dir liéu da duoc hiéu chinh cua dam
may diém sau khi quét, m6 hinh CAD 3D ma-
no-canh dugc xay dung bang cach st dung cac
cong cu trén phan meém Geomagic Design X
nhu: Tai tao bé mit bam sat dir liéu ludi; mod
hinh Surface; m6 hinh Solid nhu trong hinh 5.

Buoc 4 - Kiém tra va hiéu chinh mé hinh:

Mo hinh CAD 3D duoc so sanh voi dir
ligu d4m may diém, diéu chinh sai léch, lam tron
bién dang, xuét file CAD sang dinh dang pho bién
(Step, Iges, Parasolid,...). Két qua sai s giita hai
mo hinh, danh gid d6 chinh xac mo hinh.

Hinh 4. Dir liéu quét 3D ma-no-canh
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Hinh 5. M6 hinh CAD 3D ma-no-canh

2.2. Thir sira miu san phim 40 vay trén mé
hinh ma-no-canh ao trong phan mém Clo3D

Mo hinh ma-no-canh duogc tai tao tir dir
lidu quét 3D co dinh dang (.obj), tién hanh nhap
mo hinh ma-no-canh 4o vao phan mém Clo3D
theo trinh tu cac budc trong hinh 6.

| Chudn bj mé hinh ma-no-canh aol

| Nhip md hinh vao phin méml

|Thiél ké& miu 2D hoic 3D\
+

i
Phin tich, dianh gia miu

Hinh 6. So' do qud trinh thiét ké va thir sira mdu
trén phan mém Clo3D

« Thiét ké mau: Trong nghién ctru nay,
mau san phém 4o vay duoc lya chon dé thiét ké
va thir sira. Mau thiét ké dugc Phu vai truc tiép
trén mo6 hinh ma-no-canh that va ao [7], sau do
cac chi tiét mau duoge trai phéng, hiéu chinh

theo dung hinh dang céc chi tiét cau thanh san
phém ctia ban vé phac thao hodc mau hién vat
nhu trong hinh 7. Cin ¢l vao cic yéu cau ky
thudt, my thuat cua san phém dé xac dinh luong
du cong ngh¢, du cur dong, cong cac luong du
nay vao mau thiét ké truéc khi may miu va
hiéu chinh mau.

(a) , ®)
Hinh 7. Phu vai truec tiép trén mo hinh ma-no-canh
thdat va do:

(a) Phu vai trén mé hinh ma-no-canh thdt;

(b) Phui vai trén mé hinh ma-no-canh do

« May mau: Sir dung cic cong cu cua
phian mém Clo3D, may rap ndi cac chi tiét
mau thiét k&, gan cac tinh chat ciia mau vai sir
dung may san pham, cic thong sb k¥ thuat cua
vai c6 thé tham khdo trong ngan hang dit liéu
phﬁn mém hodc dugce xac dinh tai cac phong
thi nghiém vat li¢u dét may. Trong nghién curu
nay, chiing t6i sir dung mau vai dét thoi c6 cac
thong s6 k¥ thuat duoc xac dinh tai Phong Thi
nghiém Vat liéu dét may, Truong Dai hoc Bach
Khoa Ha Néi [8].

« Phén tich, d4nh gia mau thiét ké: Tién
hanh danh gi4 hinh dang bén ngoai va danh gia
dd vira van theo céc ndi dung sau:

- Béanh gia d6 can bang: Mat trudc, mat
sau, dau vai, xuong ba vai, dinh nguc, xuong

hong... khong bi 1éch; can béng theo chiéu doc, &
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tuong quan gitta d§ dai cia 4o; can bang theo
chiéu ngang; d6 rong tuwong Ung cua tirng vong
(vong nguc, vong eo, vong mong).

- Panh gia mau thiét ké: Puong két cau,
vi tri ctia méc thiét ké vai co thé; danh gia theo
bé mat san pham: khong xuét hién cac nép vai
khong can thiét so v6i mau thiét ké phang.

« Danh gia mau may 4o trén phan mém:
Str dung biéu dd tng suat (Stress map), biéu dd
bién dang (Strain map) va biéu do d6 vira vin
(Fit map) dé danh gia d6 vira van.

3. KET QUA VA BAN LUAN

3.1. Két qua xay dwng md hinh CAD 3D ma-
no-canh

Trong nghién ctru nay, nhom tac gia da
sir dung may quét 3D cdm tay FARO, thiét bi
c¢6 do chinh xac cao dén tir hing FARO (Nhat
Ban), dé tién hanh thu thap dit liéu hinh hoc
bé mit ciia mo hinh ma-no-canh nit ¢& S hing
Daiming (Trung Qudc). Ciu tric va hinh thai
clia cac loai ma-no-canh nay cé nhiéu diém
tuong dong so v6i dic diém, hinh thai kich
thudc co thé nguoi Viét Nam, loai ma-no-canh
dang duoc str dung nhiéu trong dio tao va san
Xuét tai co s& may mic. Qua trinh quét duoc
thyc hién trong diéu kién anh sang phu hop,
dam bao dit liéu dam may diém thu duoc c6 4o
phu déu va rd rang, ghi lai ddy du cac dic diém
hinh dang, duong cong va ty I¢ md hinh cia
ma-no-canh. Dt liéu quét duoc xuét dudi dinh
dang (.stl va .obj).

Hinh 8. M6 hinh 3D ma-no-canh dwoc tich hop
trong phan mém Clo3D

Str dung cac coéng cu cua phian mém
Geomagic Design X dé tién hanh xir Iy bé mat
lu6i theo cac bude: chuyén doi dit liéu diém anh
sang dit liéu ludi; min hoa bé mat ludi va tai tao
lai mot sb diém do dit lidu quét b 16i. Két qua
dugc trinh bay trong hinh 5, mo6 hinh dugc tai
tao tir dit liéu quét co do sai sd thip, hinh dang
va kich thudc trong dong v6i ma-no-canh that.
Mo hinh dugc tich hgp thanh cong vao Clo3D,
céc thao tac thiét ké mau trén mo hinh nhu tao
ludi trang phuc, miu boc tach tir lugi bé mat
cho két qua dang tin cay.

Dit liéu quét 3D tir may quét cam tay
FARO cho phép thu thap day du cac thong sd
kich thuéc hinh thé cua ma-no-canh, bao gdm
chidu cao, vong cb, vong nguc, vong eo, vong
mong, rong vai, chiéu cao nguc... So v6i thong
s6 do truc tiép trén ma-no-canh that, mo hinh
3D cho thiy sai s6 & muc thp. Sai s6 dao dong
tir 0,1 dén 0,3 cm, ndm trong gidi han cho phép
dé sir dung trong thiét ké rap va mé phong ao.
Nhitng sai s6 nho nay c6 thé xuit phat tir qua
trinh xur 1y ludi (meshing), xtr 1y dit liéu lam
tron bé mat co thé anh hudng nhe dén s do.
Tir két qua phan tich trén cho thdy mé hinh
xdy dung tir dit liu quét 3D co thé duogc sir
dung tryc tiép trong phan mém mo phong 3D
nhu Clo3D, V-Stitcher, Optitex 3D, Marvelous
Designer...
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3.2. Két qua sir dung mé hinh ma-no-canh
trong thiet ke va thir sira mau 4o vay nir

Sau khi xay dung thanh cong mo hinh
ma-no-canh do 3D tir dir liéu quét, mo hinh da
dugc tich hop vao phan mém Clo3D dé thiét ké
va thir stra mau trang phuc. Hinh 9 minh hoa qua
trinh thiét ké mot mau vay 6m sat co thé, dua
theo s6 do ctia md hinh ma-no-canh ¢& S cia
hang Daiming (Trung Qudc) c¢6 cac sd do co ban
nhu vong nguc = 84 cm, vong eo = 60 cm va
vong mong = 86 cm. Hinh 9 bén phai 1a mau
thiét ké bao gdm than trude, than sau, dap cb va
phan than trudc, than sau chan vay. Hinh 9 bén
trai 1a hinh anh san phim may mau trén mé hinh
ma-no-canh 4o, thé hién ro do vira vin cta trang
phuc véi md hinh ma-no-canh. Cac chi tiét cit
may nhu chiét nguc, chiét eo, ngang than vay
duoc thé hién rd nét va chinh xac.

Viéc st dung ma-no-canh do gitip nguoi
thiét ké kiém tra ngay lap tic cac 16i nhu: do
cang vai, nép nhan, sai 1éch chi tiét, tr d6 rat
ngin thoi gian chinh stra so v&i phuong phap
draping thu cong trén ma-no-canh that. Piéu
nay chimg minh tinh hiéu qua ciia mé6 hinh ma-
no-canh 4o trong hd trg thiét ké mau va thur sta
trang phuc nit trong moi trudong ao.

RAKA
T

Hinh 9. Mdu thiét ké va may mau do trén phan
mém Clo3D

3.3. So sanh véi thiét ké trén ma-no-canh that

Do can bang: Mau 4o the hién sy can doi

gilta mat trudc va mat sau trong cd mo phong 3D
va trén mau thyc té. Puong vién than 4o khong
bi léch, dam bao sy can doi. Puong vai va vi
tri dinh nguc duoc dinh vi chinh xé&c. Trong anh
may mau that hinh 10 va may mau ao hinh 11,
4o Om sat phﬁn vai va nguc, khong bi léch; Do
dai than 4o phu hop véi dang 4o, khong bi xodn
hodc kéo 1éch ¢ phan eo, cho thiy can bang t6t
theo chiéu doc. Chiéu ngang 4o vira vin, khong
gdy tinh trang phong hodc chat bat thudng.

Thiét ké chi tiét: Cac duong két cau
chinh nhu duong vai, nach, suon than, o tron
déu rd rang, chuin xac so voi thiét ké gic.
Khong xuat hién cic nép nhin trong hinh mo
phong 11, ngoai trir mot vai diém nhin nhe phia
sau lung 4o ca trén mau that, diéu nay co thé do
qua trinh may thir nhung khong anh huong dén
phom dang tong thé ciia mau 4o vay.

bénh gia do vira van: Kiém tra bf?mg truc
quan cho thay phan nguc, vai, nach déu vira vin,
khong xuét hién tinh trang x0 léch hay cang kéo.
Khong xuét hién nép nhan 16n ¢ ving vai hodc
than 4o.

Mau 40 duge mo phong chinh xac trén
phan mém Clo3D va cho két qua thuc té rat gan
v6i md phong thé hién trong hinh 10 va hinh 11.
Thiét ké dam bao dugc do can bang hinh dang,
su phu hop vé kich thudc va d6 vira vin khi thu
nghiém thyc té, cho thdy tiém ning tng dung
cao ctia md hinh ma-no-canh 4o trong thiét ké va
thur stra mau 4o 3D.

Hinh 10. May mau va thir mau trén ma-no-canh thét
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Hinh 11. May mdu va thir mdu trén ma-no-canh do
4. KET LUAN

Két qua nghién ctru cho thiy, mo hinh
3D ma-no-canh 4o dugc xay dung tu dir li¢u
quét 3D st dung hiéu qué trong thiét ké miu
va thir stra 40 trén phan mém Clo3D. So sanh
két qua thiét ké trén mo hinh 4o va thir nghiém
thuc té trén ma-no-canh that cho théy do sai
1éch nho khong dang ké.

Ung dung phuong phap nay dé s6 hoa
cac mo hinh ma-no-canh céc cd, theo tirng dang
voce, chung loai khac nhau; tao ra ngan hang dir
liéu ma-no-canh a0 hd tro trong thiét ké nhanh
chong va chinh xac, rat ngan thoi gian chinh
stra mau thiét ké va tiét giam chi phi lién quan
dén viée sir dung ma-no-canh that.

Nghién ciru ndy gop phan thic ddy qua
trinh s hoa trong nganh may mic va nang cao
hiéu qua cua qua trinh phat trién san pham
nganh may, c6 kha nang Ung dung rong rai
trong san Xuat may cong nghiép, hd trg qua
trinh dao tao sinh vién nganh Cong nghé may
va thiét ké thoi trang, 1am co s dé phat trién
thu vién ma-no-canh 4o theo véc dang nguoi
Viét Nam. <
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