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Tém tit. Trong nhitng ndm qua, nganh dét may Viét Nam da c6 nhiing budc phat trién manh mg voi viée
cac doanh nghiép chuyen sang phuong thirc san xuit bao gom ca khau thiét ke ODM, phat trién thuong
hi¢u goc (OBM) nham tang gia tri gia tang va dap ung nhu cau méc dep. Phat trién mau, dic biét 1a thlet ké
rap mau dong vai tro quyet dinh trong qua trinh tao ra san pham doc dao, dam bao tinh san Xuit cong
nghiép, dap tng yéu té tham my va dam bao chat luong san pham ciing nhu hiéu suat lao dong trong cong
nghip dét may.

Cong trinh ndy trinh bay viéc nghién ctru ing dung phan mém Opitex 3D dé xay dung ngan hang dir licu
cac mau 40 dam cong so co ban va chuyén dbi thiét ké cac kiéu 40 ddm cong s& mai trén co s& cac mau c6
san. Két qua cua dé tai s& hd trg dic luc trong viée tao mau nhanh, gitp cac doanh nghiép san xuit thoi trang
day nhanh tién d6 thiét ké mau ciing nhu nang cao kha ning canh tranh.

Tir khéa. Ao dim cong s, ngan hang mau 4o dam, tao mau, 3D Optittex.

RESEARCH ON BUILDING AN OFFICE DRESS MODEL BANK
WITH OPTITEX 3D SOFTWARE

Abstract. In recent years, Vietnam's textile and garment industry has made strong progress with many
enterprises shifting to new production methods including ODM design and original brand development
(OBM) to increase added value, meet the demand for beautiful wear. Pattern development, especially
pattern design, plays a decisive role in product manufacturing process, ensure mass production, response
to aesthetic factors and maintain product quality as well as labor efficiency in garment industry.

This paper presents the Opitex 3D software application to Database building for basic office dress templates
and transformation set Design new office dress styles on the basis of xisting models. The results of the topic
will support effectively in creating fast prototypes, helping businesses produce time pages accelerate
template design as well as improve competitiveness.

Keywords. Office dress, bank dress, creating prototypes, 3D model Optittex,...

1 GIOITHIEU

Dbi voi mdi doanh nghiép san xuit hang thoi trang may sén, tao mau, phat trién san pham 1a cong viéc
can duoc tién hanh thudng xuyén va hiéu qua. Cong viéc tao mau 1a budc két ndi giira thiét ké thoi trang
va san xuét quan 4o [1], duoc xem 1a budc k¥ thuat cao nhat trong qua trinh thiét ké va san xuat quan 4o
[2]. C6 hai phuong phap dé tao ra mot mau quan ao: phuong phap thyuc hanh truyén théng va quy trinh c6
su hd trg ctia may tinh, ca hai déu doi hoi k§ nang tinh vi va kinh nghiém [3]. Cac phwong phép tao mau
hién tai c6 ba nhuoc diém: ton thoi gian, khong hiéu qué va doi hdéi kinh nghlem [4, 5]. Vi phu’ong phép
thuc hanh truyen théng tao mau rap thu cong th1 kho khan chmh la viée tén nhiéu thorl glan va nguon lyc,
dic biét 1a khi cAn chinh sira hodc thay d6i mau. Dé giai quyét van dé nay, phat trién mau bang hé thong
CAD (Computer-Aided Design) dang tré thanh mét giai phap hitu hi¢u. Viéc sir dung hé thong CAD cho
phép tao mau nhanh hon va c6 thé d& dang sira chita hodc thay d6i mau mét cach nhanh chong.

Cong nghé ba chiéu (3D) - mic du di duoc thiét 1ap tét va 1 cong cu manh mé trong nhiéu linh vuc
cong nghiép khac nhu hang khong vii try, kién tric va thiét ké cong nghiép nhung van con twong d6i méi
d6i voi nganh may mic thoi trang [6]. Liu et al da d& xuat mot phuong phap mé hinh hoa co thé ngudi hdn
hop dé mé hinh hoa md hinh co thé 3D cho viéc tao mau 3D [7]. Hinds B et al da dé xut mot mé hinh toan
hoc 3D dua trén d9 cong dé trai bé mat 3D thanh mit phang 2D va phat trién mau may mic trong nghién
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ctru ctia ho [8]. Trong khi d6, Kang va Kim da tao ra mot bo quan 4o 3D phi hgp cho mdt mannequin dic
biét, sau d6 mo ra mo hinh quan 4o 3D dé c¢6 dugc cac mau 2D cta bd quéan do d6 [9]. Daanen va Hong da
sir dung may quét co thé 3D dé xay dung mé hinh co thé 3D duoc cau thanh boi nhidu ludi hinh tam gidc.
Ho khau nhiing hinh tam glac nay glua eo va duong hong lai véi nhau dé tao thanh mot chiéc vay "chap

'. Cubi cung, ho phat trién thiét ke ra nhitng bd quan 4o don glan khac du'a trén chiéc vay d6 [10]. Cho
Y etal da phat trlen hé théng tao mau 3D sang 2D dua trén hé thong xep nep truyén théng [11]. Cac cong
cu may va xép nép duoc phat trién dau tién da mang lai cho cac nha thiét ké kha ning danh gia thiét ké caa
ho trén man hinh may tinh [12], nhung cic phuong phéap dugc dé Xuat nhin chung doi héi tinh toan chuyén
sau.

Sau d6, Wang et al [13], d4 phat trién phuong thic nhap li¢u phac thao 3D dé thiét ké mau quan 4o phu
hop véi mé hinh con nguoi 3D nhung ching van khong hiéu qua trong viéc hd tro sira di thiét ké. Thuat
toan phat trién, Luo et al [14] di mo phong thir trang phuc 3D c¢6 kha ning tuong thich vai Viéc stra doi
mau 2D mét cach hiéu qua va nhanh chéng... Huang and Yang [15] da dé xuat va thiét ké mot phuong phap
tu dong cin chinh con ngudi 40 V6i cac mo hinh quan 4o 3D. Tuy nhién, trang phuc 3D va tu thé cia ngudi
a0 déu can dugc thay doi trong qua trinh cin chinh. Peng et al [16]. 3 cung cap mot mé hinh tham sb hoa
ctia co thé con ngudi voi cac thong s vé hinh dang va tu thé da biét, dong thoi mé ta mot thuat toan cho
phép tiry chinh bat ky loai quan 4o nao dé co thé sir dung mic cho bat ky hinh dang co thé nao. Cac kiéu
xép nép c6 thé duoc tao ra trong qua trinh téng hop.

Cho dén gan day, mot s6 nha nghién ctru di tap trung vao viée diéu chinh tu dong. Brouet et al da dé
xuit mot phuong phap hoan toan ty dong dé phat trién cac mau quin 4o vira vin cho cac nhan vat voi hinh
dang co thé khac nhau [17]. Meng Y et al dé xuat mot loat cac k¥ thudt moi tir tham sb hoa, bién dang tich
hop hinh hoc va vat 1y dé phat trién mau may mic [18]. Umetani et al [19] dé xuat chinh sira quan 4o twong
tac hai chiéu, tin dung mo phong vai nhanh cho phép nguoi dung 1am viéc dong thoi & dang 2D va 3D va
quan sat cac cac hiéu ing cta thay doi trong ca hai ché d6. Dé thuan tién tai sir dung céc thiét ké hién c6
1am diém khai dau cho viéc tao ra cac san pham may mac maéi, Bartle et al [20] dé xuit mot khuon kho méi
cho phép cac nha thiét ké ap dung truc tiép nhiing thay d6i ma ho hinh dung trong khéng gian 3D. Mok et
al da dé xuat mot hé thng thiét ké thoi trang tuy chinh cho ngudi dung khéng chuyén nghiép dé tao ra cac
thiét ké thoi trang wa thich cua ho theo cach than thién voi nguoi ding [21].

Tuy nhién, c6 bdn thiéu sot tdn tai trong cac nghién ctru néu trén: cic phuong phap dugc dé xuit qua
phtrc tap dé c6 thé ap dung cac quy trinh vao thuc té san xuat, gioi han ¢ cac kiéu dang don gian cling nhu
kho ¢6 thé ap dung cho cac kiéu dang phirc tap, han ché d6i véi hang may mic bo sat hoac khong xem xét
tat ca cac yéu t6 anh hu(")’ng dén hinh thirc cta trang phuc nhu trong luc trong moi truérng o.

Do tinh chit thay d6i ciia xu hudng thoi trang va nhu cau thi truong, dap ing nhu ciu ca nhan cua khach
hang... nén doi hoi su phong phu tir cac bo suu tép thoi trang, toc do phat trién nhanh cac mau ma moi.
Diéu nay tit yéu din dén viéc mo rong sy da dang vé mau ma va rat ngan vong doi cua san pham cac san
pham. Pinh huéng méi nay quyet dinh cac nha san xuat phai dau tu vao cac cong ngh¢ tién tién giap ho
dat dugc muc tiéu mong mudn & mirc chat lwong cao va trong khoang thoi gian t6i wu [22—24].

Cong nghiép 4.0. dang thay d6i dang ké toan by qua trinh san Xudt bang cach hop nhat cong nghé ky thuét
sO va internet v6i nganh cong nghiép truyén thong dé san xuat san pham nhanh nhit c6 thé va thich ung
nhanh véi nhitng thay déi cta thi truong. Tir goc d6 kinh té, cong nghiép 4.0. 14 co hoi tuyét voi dé khoi
dong lai va hién dai hoa san Xuét cling nhu phat trién cac mé hinh kinh doanh cho cac dich vu va san phém
moi. Trong méi trudng ky thuat sd/do nay, cac cong ty dét may phai da dang hoa san xuét sao cho bao gdbm
c4 san xut hang loat (don hang nho) va san xuit theo yéu cu (san phim phu hop voi nhu ciu cua khach
hang) [25].

Cong nghé 3D dang tham nhap dan vao thi truong may mic thoi trang, va can nhiing tién bo cong nghé
dé di dén dich [26]. Gerber, Clo3D [2022] va Optitex [2022] 14 nhiing vi du vé& su phd bién cac cong cu
CAD dugc sir dung trong nganh. Cac trinh soan thao CAD tuong tac nhu vay cho phép nha thiét ké tao cac
mau thiét ké & .dang 2D va mo phong hinh dang bén ngoai cua chung cling nhu xép nép trén hinh dai dién
& dang 3D. Piéu chinh 3D hinh dang quéan 4o yéu cau thay d6i mau 2D thong qua qua trinh thi - sai.
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Dua trén cac nghién ctru ctia nhitng ngudi di trude, chung t6i di dé xuit cong nghé tao mau va phat
trién mau hang may mic qua phan mém Optitex 3D. Phan mém Optitex 3D c6 vai trdo quan trong trong
nganh may mic. N6 cung cap mot giai phap toan dién cho viéc tao mau, tir thiét ké dén san xuit, giup ting
hiéu qua va giam thoi gian, gitip cac nha thiét ké c6 thé xem céc thiét ké ciia minh dudi dang ba chiéu trén
mo hinh ngudi qua man hinh ma khong can may mau va mic thir trén nguoi that. Va ho ¢ thé sira 16i hoic
phat trién céc chi tiét trén mo hinh mot cach dé dang. Vi thé, thoi gian can thiét dé chuan bi mot bo suu tap
c6 thé duoc giam xuéng muc ti thiéu. Ngoai ra, tinh chét cua vai, cling nhu nhiéu phu liéu may mac da
dugc luu vao hé thdng may tinh, cac nha thiét ké c6 thé chon lira loai nguyén phu liéu phbi hop va phuong
phap tryc tiép tao ra mau thiét ké 3 chiéu cho phép ngudi thiét ké nhin duge mau mot cach truc quan, xem
hinh thtrc mau s& nhu thé nao trudc khi san xuét. Qua day ho co thé thay d6i, thir nghiém mau nhanh chong.
Do d6, chi phi may mau sé giam.

Xay dung ngén hang dir liéu mau 40 dam co ban ciing 1a mot loi ich dang quan tim trong viéc phat
trién mau. N6 gitip chuyen d6i thiét ké cac kiéu 4o dam cong so morl dé dang hon trén co sd cac kiéu a0
dam co ban di c6 san, gitip ting tbc do va hidu qua trong viéc tao mau.

Bai b4o nay trinh bay két qua nghién ctru t6 chirc chon kiéu miu, phan loai kiéu 40 ddm co ban va
va bang hé théng phin mém Optitex dé dua ra nhitng mau thiét ké chudn. Trén co s¢ d6, thiét ké thay ddi
tir kiéu 40 dim co ban co6 san dé thiét ké ra cac kiéu dang 4o dim bién d6i méi. Va miu s& duge may va
mic thir, ciing nhu kiém tra va chinh stra trén 3D. D6 14 yéu t6 quan trong gbp phan rit ngén thoi gian thiét
ké phat trién mau chuan cho san pham méi. Véi muyc tiéu ing dung cho nhitng doanh nghiép san xuat hang
thoi trang 4o ddm cong s gop phan day nhanh tién do thiét ké mau va ting kha ning canh tranh cho doanh
nghiép.

2 NOIDUNG VA PHUONG PHAP

Viéc ap dung céc thiét ké co san va phat trién cac mau méi doi hoi cac bude thiét ké co ban can thiét, trude
khi chung duoc trién khai trén may tinh. Optitex mot phan mém thiét ké rap, dugc wu tién sir dung nhu
mot cong cu quan trong trong qua trinh phat trién miu. Pay 1a mot giai phap doc dao, két hop guIa thiét ké
2D manh m& va hinh anh 3D chan thyc, duoc tich hop trén mot nén tang duy nhit, dap tng nhu cau da dang
cua nganh cong nghi¢p may mac.

e Trudc tién, ching toi thu thap rip miu 4o dim tir cic cong ty va str dung cac rdp mau nay dudi
dang phang 2D dé mic trén mannequin 3D véi kich thudc c6 thé dugc didu chinh theo kich thudce
co thé thuc va thong s bd rap twong Gmg. Kiém tra do vira vin ciia bo rap d6 trén mé hinh 3D.

e Tiép theo, ching t6i s& phat trién mau trén rap 2D bang cach v& nhiing dudng ciu tao trén bé mat
chi tiét rap 2D nay. Nhitng duong nay chia toan bd bé mit thanh nhidu mang nho va tao thanh bo
rap 2D mai.

e Cudi ciing, chung toi kiém tra, va hoan chinh b mau phat trién trén 3D. Sau d6 gan chét liéu 1én
mau md hinh 3D, hoan chinh miu mé phéng 3D

2.1 Thu thap dit liéu miu 40 dim cong s&

Mot trong nhitng nhiém vu quan trong cia du an 1a thu thap, tong hop cac mau thiét ké 40 dam cong so
hién dang dugc san xut boi cac doanh nghiép phuc vu khach hang ndi dia va mot s6 thuong hi€u thoi trang
ndi tiéng. Chiing t6i d lua chon nhitng mau dai dién va dic trung nhét dé tao co s¢ dit liéu cho qua trinh
phan tich toan dién vé cac loai kiéu déang 4o dam cong so.

Tir nhitng mau thiét ké 40 dam cong s& duoc thu thap tir cic doanh nghiép, ching t6i di phén chia ching
thanh 3 nhom dit liéu theo cac tiéu chi vé kiéu dang 4o dam (phan loai theo ky thudt):

e Ao dim dang om: Nhorn nay bao gdm cic mau 4o dam co kiéu dang 6m sat co thé, thuong véi
dudng cit may tinh té, tao nén vé sang trong va chuyén nghiép. Pay 1a lua chon thudng dugc wa
chudng trong moi trudng cdng s& voi phong cach thanh lich.

e Ao dam dang suong: Nhom niay gom cac méau 4o dam co kiéu dang rong rii, khéng om sat co
thé. Chung mang lai sy thodi mai, linh hoat trong hoat dong va phu hop cho nhiéu déng ngu(n

e Ao dam dang chir A hodc dang xoe: Nhom nay bao gdm cac mau 4o ddm mé rong tir phan vai
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xudng dudi, tao thanh hinh dang chit A hodc dang xde. Kiéu dang nay thuong thoai mai, phd
bién va phu hop cho nhiéu dip tir cong viée dén cc sy kién ngoai khoa.
Trong moi nhém tiéu chi dugce tach theo ting ma hang cu thé riéng biét dé dé quan 1y hé thong mAiu thiét
ké k¥ thuat. Dé phan biét va quan Iy dong bd mau thiét ké ki thuat (trén phan mém Optitex) v6i hinh anh
twong Gng cua kiéu dang san pham chiing t6i quy dinh ma hoéa tai liéu thu thap cua cac doanh nghiép trong
ngan hang mau nhu sau:
Phuong phap dat tén cho ngan hang dir lidu:
e Loai san pham: Ao damDR
e Tén kiéu dang: Ao ddm déng 6m SL
Ao d¢im dang suong ST
Ao ddm dang chit A hoic dang xoe AL
e Tén thi truong (khach hang): Ky hiéu tai liéu mau gbc

Vi du: DR-SL/HN012022
DR : Ao dim
SL : Kiéu dang dam 6m

HNO012022 : M3 hang c6 san.

2.2 Xay dung quy trinh phat trién miu d0 dAm cong sé dwa trén miu c6 sin

Cong nghé sb dong vai trd then chét trong nén van minh hién dai, tao ra nhiing thay d6i 16n trong
cudc song hang ngay va  trong quy trinh san xuat. Bang cach két hop cong nghé k¥ thuat sé va internet véi
nganh cong ngh1ep truyén thong, qua trinh san xuét trd nén nhanh chong va linh hoat hon dé thich ung véi
nhiing thay doi cua thi truong. Trong nganh thoi trang, viée sir dung md phong CAD 3D da day nhanh quéa
trinh phat trién san phdm. Hé théng CAD 3D gitp thiét ké hang may mic v6i d6 chinh xac cao, tiét kiém
thoi gian, cong sirc va chi phi so véi phuong phap thi cong truyén thng, ddng thoi dap tng chinh xac s6
do thuc té ciia nguoi mua. A. A. Mohammad et al da khai niém hoa mot hé théng CAD 3D cho phép nha
thiét ké phat trién san phim mot cach chinh xéac theo yéu cau ciia ngudi mua dé dam bao chat lwong dich
vu t6t nhat trong khoang thoi gian ngin nhit [27]. Trong nghién ctru nay c6 thé gip mot sé gisi han nhu:
Mic du hé théng CAD 3D cho phép tily chinh, nhung van c6 thé bi gii han boi kha ning cong nghé va
phan mém sir dung; chi phi phat trién hé théng CAD 3D va duy tri n6 c6 thé cao, ddc biét 1a dbi véi cac
doanh nghiép nho; hé thng c6 thé gap khé khin trong viée twong thich voi cac phan mém va cong nghé
khac.

L. Xiaozhe et al [28] d4 phat trién cac san pham may mic thoi trang nang dong 3D véi kiéu dang,
mau sic va chit liéu co thé thay ddi, dac biét 1a si dung hé théng mod phéng ao 3D va kiém tra kha nang
tiém nang ctia chiing trén nén tang thoi trang truc tuyén. Dé thiét ké va phat trién cac san pham may mic
thoi trang nang dong 3D, CLO3D va Aftereffect dugc sir dung véi su hop tac thiét ké gilra mdt nha thiét ké
thoi trang va mdt nhém nghé si dd hoa chuyén dong. Mic du nghién ctru cho théy nhiing diém méi nbi troi,
nhitng kém theo d6 van c6 mot s6 gidi han nhu: Phic tap trong qua trinh thiét ké, viéc két hop giira thiét
ké thoi trang va nghé thuat dd hoa chuyén dong doi hoi sy phéi hop chat ch€ va co thé phuc tap; Yéu cau
k¥ ning cao, cAn c6 doi ngii nhan vién ¢ ki nang cao trong ca thiét ké thoi trang va db hoa chuyén dong;
Thoi gian va chi phi: Quy trinh thiét ké c6 thé tén nhiéu thoi gian va chi phi, dic biét 1a trong giai doan
kiém tra va tdi wu hoa san pham truc tuyen

A. Manuela et al [29] da phat trién mau trang phuc cong so cho cac nganh nghé yéu cau quy dinh
vé trang phuc, nhu quéan 1y, ngan hang, thvong mai va tiép vién hang khong. Ho tu dong tlch hop dit lidu
khach hang 3D, thu duoc qua qua trinh quét 3D, véi thong tin san pham Thong tin nay bao gdm kich thudc,
vt liéu, phu kién va diéu kién san Xuat cung v6i kich thude, tu thé va hinh dang co thé khach hang. Tt ca
dugc tich hop vao giai doan phat trién ¥ tudng dé tity chinh san pham. M6 phong tuong tic o cua trang
phuc trén hinh dai dién 3D cua khach hang gitip danh gia hinh thirc va dam bao cac yéu cau thiét ké duoc
dap tmg. Mot s6 gidi han c6 thé thiy nhu: Chi phi phat trién, viéc tich hop dit liéu khéch hang 3D va thong
tin san pham c6 thé ton kém va phirc tap; Yéu cau thiét bi quét 3D, can co thiét bi quét 3D dé thu thap dir
lidu khach hang, didu nay co6 thé lam ting chi phi va yéu ciu ky thudt; Phic tap trong trién khai, qua trinh
tu dong tich hop va mo phong tuong tac 4o c6 thé phirc tap va doi hoi k¥ thuat cao, gay kho khin trong
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viée trién khai dong bo.

Nghién ctru ting dung phan mém Optltex trong thiét ké rap thoi trang cho thay tiém nang 16n trong
viée toi wu hoa quy trinh thiét ké va san xuit. So véi cac nghlen ctru trude day, Optitex nodi bat voi tinh
nang tich hgp manh mé& va kha nang tuy chinh cao, dap rng nhu cau cua nganh thoi trang hién dai.

Optitex ké thira 1oi thé cua cong nghé CAD 3D va cung cap cic cong cu manh mé& gitip nha thiét
ké kiém tra, tinh chinh san pham chi tiét va hiéu qua. M6 phong 3D cua Optitex dam bao do chinh xéc cao,
gitip giam sb lugng nguyén mau, lang phi vat lidu va khi thai carbon. Nhiéu thir nghiém da chirg minh
rang Optitex PDS 2D/3D tao ra mo phong chinh xac nho ba yéu té: hinh dai dién tham s, mé hinh 2D va
vai k¥ thuat ) phéan anh ding vat liéu thuc té.

Hién c6 hon 8.000 gidy phép phan mém Optitex 2D/3D duoc sir dung trén toan cau [30], hd tro
quy trinh thiét ké bén viing bang cach giam nhu cau mau vat 1y, tiét kiém nguyén liéu va chi phi. Thiét ké
bén vimng két hop 2D/3D giup giam lang phi, tac dong dén ca sang tao va hiéu qua. Phan mém 3D cho phép
nha thiét ké thay tac dong thyc sy ciia cac quyét dinh trong thoi gian thyc, mé ra nhiéu kha ning méi cho
thiét ké bén viing.

Trong khi nhiéu cong ty thoi trang truyén thong tap trung vao tinh thAm my, chic ning va chi phi
san xuat ma bo qua tac dong méi truong, Optitex mang dén mot cach tiép can toan dién hon. Qua trinh thiét
ké thoi trang bén virng nham muc dich giam chat thai, dic biét khi san xuét thoi trang truyén thong din dén
lang phi 15-25% nguyén liéu [31]. Chiing t6i dang hudng t6i mot thé gioi bén vimg hon, trién khai cac
cong cu thiét ké 3D dé giam lang phi vat liéu, thic ddy hop tac va lam viée tir xa, mé ra canh cira cho cac
chuyén gia thiét ké twong lai.

Viéc chon Optitex lam d¢ tai nghién ctru khéng chi thé hién tam quan trong ctia cong nghé sd trong
thiét ké thoi trang ma con mé ra hudng phat trién méi cho nganh cong nghlep nay trong tuong lai, vdi cac
hoat dong bén ving két hop phong cach, phat trién va giao tiép theo cach tiép can toan dién, kha nang vo
han.

Trong nghién ciru nay, dua trén bd mau géc duoc san xuét, dam bao do tin cay vé k¥ thuét, ching
t6i da thuc hién viéc hiéu chinh nhanh chong va chinh xac dé tao ra nhiéu mau 40 ddm cong s& méi. Nhitng
mAau nay c6 thé ap dung cho cing mdt nhom khach hang truyén théng hodc thi truong tiéu thu san phim
twong duong. Muc tiéu hang dau ciia ching t6i 1a giam thoi gian thiét ké cac chi tiét va tiét kiém vat ligu
khi thtr nghiém. Nho vao sy hd trg cua phan mém chuyén nganh Optitex, tat cd cac mau thiét ké s& duorc
luu tri trong hé théng ngan hang mau 40 ddm cong so. Diéu nay gitip viée tim kiém va st dung cac miu
trd nén dé dang va nhanh chong khi can thiét.

Trong pham vi nghién ctru ciia minh, nhém nghién ciru da quyét dinh tap trung vao viéc nghién
ctru va diéu chinh mau thlet ké 40 dam cong s bang phwong phap phang 2D va két hop may, thir mau 3D
v6i su hd tro clia phan mém thiét ké Optitex. Tir d6, chung t6i mong mudén xay dung mot ngén hang mau
thiét ké cho san pham 4o dam cong so.
>  Xdy dwng mo hinh con ngwoi 3D:

Mo hinh héa con ngudi ki thuét s c6 tmg dung rong trong thiét ké san pham, trd choi da phuong
tién va thuc té 4o [32]. X4y dung mé hinh con ngudi 3D cho phép hién thi va tao dong dé dang. Mot md
hinh con nguoi 4o c6 thé dugc xay dung tir may quét laze, biéu d6 kich thudc hodc anh chup.

Cong nghé quang dién tir da phat trién, cho phép tao mé hinh con ngudi 3D théng qua may quét
toan bd co thé 3D. Hé thong quét nay da dugc 4p dung trong cac nghién ciru nhu Dy 4n CAESAR (Civilian
American and European Surface Anthropometry Resource) dé tao co s dir lidu nhén tric hoc [33]. Phuong
phap do glan tiép str dung cong nghé quét 3D bang ki thuat chiéu tia quang hoc vdi nhing uu dlem vuot
troi vé thoi gian va do chinh xac. Bén canh nhiing uu diém vuot bac, hé thong do gian tiép 3D van con han
ché boi gia thanh dau tu cao, khé di chuyén dén cac dia diém tac nghiép do...

Xay dung mé hinh con nguoi 3D duya trén hinh anh 2D 1a mét cach tiép can don gian va hop 1y.
Nhu ciu tao ra hinh dang pht hop va mé hinh con ngudi hop 1y tir cac birc anh ngay cang ting (Seldon et
al, 1940, Wang et al, 2003). Déi voi phuong phap xay dung mo hinh con ngudi 3D tir hinh anh 2D, hinh
anh dugc chup bang camera hodc may anh k¥ thuat s6 s& dugc phan tich, trich xuat mdc do dé thu dugc cac
diém dic trung. Do chinh xac tir két qua do ctia hé thong do gian tiép 2D khong dat bang cong nghé do gian
tiép 3D nhung nhiing uu diém vé gia thanh, thuan tién di chuyén, dé sir dung...

143



Xay dung ngan hang mau 40 dam cong so. ..

Phuong phép biéu d6 kich thudc cho phép ngudi dung tao mé hinh 4o cta riéng minh bang cach
nhap mot sb tham s6 kich thudc. Diéu nay dac biét hitu ich cho thiét ké tir xa thong qua giao dién web. Mot
phuong phéap biéu db kich thude dai dién duoc dé xuét trong nghién ciru ctia Seo et al [34]. Véi phuong
phéap nay, moét co so dir liu gém dir liéu quét 3D cua cac m6 hinh co thé nguoi dugc luu trit trong may
chu. Khi nguoi dung nhap mot s6 thong so kich thude qua internet & dau may khach, thong tin s& duoc
chuyén dén may chu noi mot sé mé hinh ngudi c6 thong sé twong tu duge chon trude. Sau dé, bang cach
ndi suy cac mo hinh con nguoi hién ¢ nay trong khong gian hinh hoc bang cach sir dung cac ham co so,
mot mo hinh méi dép tng cac tham sd kich thudce dau vao dugc tao va chuyén tro lai két qua qua may
khach.

Trong nghién ciru nay, dé xay dung mé hinh con ngudi 3D nhém nghién ctru di st dung phan mém
Optitex. M6 hinh con ngudi 3D trong phin mém Optitex la mot cong cy manh mé trong viéc thiét ké rap
may mac, cho phép nguoi dung tao ra mé hinh co thé nguoi 4o tir bang cach nhap cac thong sé do co thé
phu hop, tir rap mau quén 4o 2D co6 san. Day 1a mot cong nghg tién tién va dot pha, gitp cai thién quy trinh
thiét ké va san xuat.Qua tién hanh tham khao thong sb cac rdp mau tir cac cong ty, chung téi nhan thy co
su twong dong voi kich thude co thé ngudi Viét Nam. Do d6, trong nghién ciru ndy, mot co thé phu nir co
chiéu cao 158 cm, vong nguc 84 cm, eo 67 cm, méng 90 cm, vong cd 34cm (dugc do theo ISO 7250-
1:2008) da dugc st dung tao ra nguoi mau 4o size M dé tién hanh thir va kiém tra mau nhu hinhl:

Hinh1: M6 hinh co thé nguoi trén phan mém Optitex 3D

> Chuyén déi cic rdp m&u 2D thanh mé hinh may mdac 3D
Viéc st dung phan mém mé phong 3D trong nganh thoi trang dé phan tich do vira van tryc quan da
thiic ddy su cai tién ciia cong nghé nay trong nhitng thap ky qua va do do, cac phan mém md phong
hang may mic 3D khéac nhau d4 c6 mit trén thi truong [35]. Ung dung hoan chinh ¢é mé phéng trang
phuc trong khong gian 3D chi mdi dugc thyc hién vao nhitng nam 1990 [36, 37, 38].

OPTITEX

4/ OPTITEX

> Hinh 2: Chuyén d6i rap mau 2D thanh mé hinh may mic 3D
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Trong nghién ciru ndy, ching t6i sé dua trén mau 2D di chinh sira, va thuc hién cong doan may cac
manh chi tiét trén mé hinh ngudi a0 3D dé tao thanh hinh dang mau 4o dam. Hinh dnh 3D ciia mau a0
dam s& dugc nhin thdy trén mo hinh ngudi k¥ thuat s6 trong hé thong phan mém Optitex, va qua d6 co
thé kiém tra d0 vira vin ctia mau, gitup cho viéc phé duyét dé kiém tra san xudt nhanh chong.

Phit trién méu.

o Nhitng diéu kién can cé cho viéc phdt trién mau thiét ké:

- Ban phac thao hinh anh (hinh anh mau).

- Bang tai liéu thong s6.

- B rép co ban (Ban cing hodc ban mérn)

- H¢ thong CAD/CAM (phan mém thiét ké rap Gerber, Lectra, OptiTex).

o Nguyén tac diéu chinh mau thiét ke
De dam bao mau diéu chinh céc chi tiét a0 dam theo hinh dang mau méi nhung Van gilt nguyén duoc
s6 do cuia san pham trong qua trinh thao tac chinh mAu can thyc hién cc nguyén tic sau:

+ Piéu chinh thiét ké trén miu thanh pham.

+ Giir nguyén cac thong s thiét ké chinh: nguc, eo, mong, co, vai...

+ Duong rap ndi phai khép véi nhau...

+ Piéu chinh ting chi t1et phai theo quy dinh thiét ké chung cua chi tiét do.

+ Trong truong hop can thiét phai thay d01 phan thlet ké co lién quan dén cac ‘thong s6 thiét ké

chinh:nguc, eo, mong, ¢b, vai... theo yéu cau clia mau mai, phai cha ¥ dich chuyén dong b hop 1y

dé tranh thay déi d6 an khop cua hai chi tiét 1ap rap.

+ Khong nén st dung mau c6 san dé chinh sira sang cac kiéu mau méi c6 kiéu dang khac biét qua

nhiéu. Diéu d6 c6 thé lam cho mau méi khong phi hgp véi yéu cau.
o Phdt trién mau véi phan mém Optitex:

Hang may méc 4o dam cong 80 €O kiéu 1 dang khac nhau duoc luu tri trong hé thong ctia chung toi.
Chung t61 da trién khai nguyén mau ctia miu 4o dam cong s dya trén ban phac thao rap 2D trén phan
mém Optitex, sir dung thu vién mau trong hé thong.

Parttern Design Software (Optitex 2D) hay duogc dich 13 phan mém thiét ké mau do Optitex cung
cép cho phép tao chu trinh thiét ké nhanh hon va tao ra nhing san pham phu hop vé6i nhu cau cia thi
truong va khach hang. Phin mém nay cia Otitex cung cAp mot giai phap doc dao, két hop sy manh mé&
cua thiét ké 2D voi sy chan thuc, tryc quan cia 3D trong mot nén tang duy nhat, di sirc dap ing nhu
cau ciia ca nganh cong nghiép dét may va ki thuat.

Optitex 2D 1a cong cu hd trg toan dién cho quy trinh thiét ké va phat trién mau hang may mic, cho
phép diéu chinh d& dang bang cach chon va thay d6i nhidu diém cing mot lac. Tinh linh hoat cua n6
cho phép tao, di chuyén, mé plys va nép gap. .. trong thoi gian ngén nhat. Thong qua phan mém Optitex,
ngudi thiét ké, phat trién rap co thé vé cac nét dang tu do 2D va sau d6 cac nét 2D nay ¢ thé duoc sir
dung 1am cong cu thiét ké, phat trién mau trong hé thdng phin mém Optitex dé tao, va c6 thé duoc sira
ddi béng nhiéu thao tac khac nhau, stra ddi bd rap 2D, hodc tach rap 2D tao ra cac thanh phﬁn khac co
thé, v6i kiéu dang thay doi.

0
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Hinh 3: Tao rap ¢ xép nép (Dart — Pleat) 2D va mé hinh cac chi tiét rap trén 3D [ 39]
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2D/3D Pattern Design Software t6i da hoa do chinh xac va tinh chinh cac chi tiét cua hang may
mic k¥ thuét s6 vi nhing thay d6i dugc thyc hién cho mau 3D anh hudng tryc tiép den mau 2D, giup cho
cac nguoi vé thiét ké rap mau cé thé tan huong viée sir dung cac cong cu ky thuat s tién tién va dap tng
trai nghiém thiét ké vuot troi hoan toan c6 thé tuy chinh theo nhu cu cua minh.

Tinh ning Multi-Stitch Tool hd tro nguoi ding xem trude mau thanh pham véi cong dung khép
cac diém rap san pham lai v6i nhau.

> May méu 3D, kiém tra va chinh sita mdu.

Thiét ké thoi trang 14 mot qua trinh da dang, phtic tap... Tuy nhién, viéc sir dung cong nghé mé
phong 4o 3D s& mang lai nhiéu loi ich ddng ké, nhung doi hoi su hiéu biét sdu séc tir cac nha thiét ké trang
phuc. Céc yéu t6 chinh gop phan vao tac dong tich cuc ciia cong nghé mo phong ao 3D dbi vai thiét ké thoi
trang bao gom:

e Cai thién tryc giac thiét ké: Cong ngh¢ m6 phong o 3D cung cAp mot goc nhin ba chiéu vé san
pharn gitip nha thiét ké cai thién truc giac va hiéu biét vé san pham. Piéu nay giup ho danh gia va ap dung
thiét ké ctia minh mot cach tryc quan va hiéu qua.

e Giam chi phi san xuat mau: Trong nganh thoi trang, viéc san xuat mau quan ao ton kém chi phi
va ton thoi gian. Sir dung cong nghé mo phong 4o 3D cho phép nha thiét ké thir nghiém céc y tuong ma
khong can phai tao ra nhiéu mau vat 1y, tir d6 giam thiéu chi phi va tiét kiém thoi gian.

e Nang cao hiéu suét thiét ké: Cong nghé mo phong 4o 3D cung cdp kha ning tao ra nhiéu mé
hinh va kich ban khac nhau ma khong can phai thiét ké tir dau. Diéu nay giup ting hiéu qua cia quy trinh
thiét ké thoi trang va giam thiéu thoi gian can thiét.

Viéc sir dung cong nghé mo phong o 3D khong chi gitip tdi uvu héa quy trinh thiét ké ma con tao
ra cac mo hinh va phat trién mau mai dya tren mau sén co, tir d6 tang hi¢u suit va giam chi phi cho viéc
thiét ké thoi trang.

Trong phan nay, ching toi trinh by viéc mé phong cac san phim 4o dim cong sé trong thuc té ao
thong qua phan mém Optitex 3D duoc phat trién dya trén kién tric mé phong dé tao ra trang phuc a0. Nén
tang nay dugc xay dung voi sy xem xét ki ludng vé hiéu sudt va tée do, dam bao sy can bang tt giita hiéu
g mo phong va trai nghiém nguoi dung. Thong qua phan mém Optitex 3D giup tdi da hoa d6 chinh xac
va tinh chinh céc chi tiét ciia quin 4o k¥ thudt s6 vi nhitng thay doi dugc thyc hién déi voi miu 3D énh
huong tryc tiép dén miu 2D, chiing t6i trlen khai qua trinh tao, chinh sura rép, cling nhu may két nbi cac
chi tiét rap twong tng dé dat duoc két qua tét trong viée tao ra cac san phim mo phong 4o 4o dam cong so.

Hinh 4: Phan tich d vira van cua rap va su phu hop chat liéu
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> Gin chit ligu va phu kién.

Fabric chi chat liéu cac loai vai dugc sir dung trong nganh dét may, lam tir sgi tu nhién hoac nhan
tao. Trong phan mem Optitex 3D thu vién vai co 160 loai, mdé phong cau tric va dic tinh ciia vai nham
1am cho san pham quan 4o 3D gidng véi véi thyuc té nhat.

Tinh ning quéan 1y vai (Fabric Management) trong Optitex 3D hd trg ngudi dung quan 1y céc loai
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vai. Sau khi vai dugc do luong bang cong cu phu hop, phin mém s& phan tich Va mo phong vit liu trong
mo hinh 3D duya trén cac ddc diém vat Iy va hinh anh. Tinh nang nay con bao gém viéc tao va quén 1y thu
vién vai, tu dong lay két qua kiém tra do cang vai tir may kiém tra.

Quan 1y vai c¢6 kha nang phan tich tinh phu hop cia vai dya trén thudc tinh ctia chung hoac quét vai
bang méy quét twong thich U3M d¢é hién thi chiing duéi dang mé hinh 3D.

Tuong tu nhu vay, nit, day kéo... cling dugc luu trit trong thu vién Optitex 3D, hodc trong thu vién
riéng ma ngudi ding c6 thé nhanh chong gén ap 1én mé hinh 3D dé kiém tra, chon Iyra cho mau mé phong,
dam bao rang mau a0 ddm cong s& dap Gmg duoc cac tidu chuan chat luong va thiét ké.

2.3 Xay dung hé thong ngin hang miu 40 dim cong s&

Trong nganh céng nghiép thoi trang ngay nay, viéc xdy dung va quan 1y mot hé thong ngan hang
mau 40 dam cong s¢ khong chi 1a mot bude di can thiét ma con 1a yéu té quyét dinh gitra sy thanh cong va
that bai ctia mdi doanh nghiép. Dap g nhu cau ngay cang da dang va thay doi cua thi trudng, viéc ¢ san
cac mau 4o dam c6ng s& chit luong va da dang 1a diéu khéng thé phu nhan.

Trong phan nay cua bai bdo, chung to6i s€ glcn thi€u vé quy trinh xay dung hé thong ngan hang mau
40 dam cong 50, bao gdm to chuc va quan 1y cac mau, ciing nhu viée str dung hé thong dé t6i wu hoa quy
trinh san xut va dap (g nhu ciu cua thi truong.

T6 chirc va qudn 1y cdc mau: Viée to chie va quan 1y cac mau a0 ddm cong so doi hoi su can trong
va phdi hop chit ché gitra cac bo phéan trong doanh nghiép. Pau tién, chung t6i s& gidi thiéu vé cach t6 chirc
cau triic ngan hang mau sao cho dé dang truy cap va tlm kiém. Ddng thoi, viée phan loai va danh gia cac
mau theo tiéu chi nhu phong cach, chat liéu, mau sic va kich thudc ciing 1a mot phan khong thé thiéu.
Chung t6i sé& trinh bay cac phuong phap va cong cu hd tro trong viéc quan 1y va bio quan cic miu 4o dam
cong s& mot cach hiéu qua.

T6i wu héa quy trinh san xudt va dap g nhu cau thi trwong: Sau khi hé thong ngan hang mau da
duoc xay dung va quan 1y, viéc sir dung né dé toi wu hoa quy trinh san xuét 1a mot budc quan trong tiép
theo. Bang cach su dung cac cong nghé hién dai nhu phan mém Optitex 3D, chung toi s& trinh by vé cach
hé thong ngén hang mau 4o dam cong so co thé gitip ting cudng hiéu suat san xudt, giam thoi glan phat
trién san pham va toi uu hoa ngudn lyc. Pong thoi, viéc dap tmg nhanh chong va linh hoat véi nhu cau thi
truong théng qua viée sir dung hé thdng ngan hang mau ciing s& dugc thao luén chi tiét.

3 KET QUA VA BAN LUAN
3.1 Thu thap dit liéu miu 40 ddm co ban

Bang 1: Bang ma hoa ngan hang mau thiét ké ao dam cong so c6 san

TT Ténsin | Tén kiéu déng Tén ma hang c6 sin
pham

1 DR-SL Ao ddm dang 6m DR-SL-HN-012021-CB
2 DR-SL Ao dam déng 6m DR-SL-HNBEE-032021
3 DR-SL Ao dim déng 6m DR-SL-HNBEE-062021
4 DR-SL Ao dim dang 6m DR-SL-HN-022022
5 DR-SL Ao dam déng 6m DR-SL-HN-062023
6 DR-ST Ao dam déng suéng DR-ST-HN73331
7 DR-ST Ao dim dang sudng DR-ST-HNIVY-022022
8 DR-ST Ao dam dang sudng DR-ST-HNMAN022021

147



Xay dung ngan hang mau 40 dam cong so. ..

9 DR-ST Ao dam dang suéng DR-ST-HN052022

10 DR-ST Ao dim dang sudng DR-ST-HN042021

11 DR-ST Ao dim dang suéng DR-ST-HN072023

12 DR-AL Ao dam dang chir A hoic dang xoe DR-AL-HN022023

13 DR-AL Ao dam dang chir A hogc dang xde DR-AL-HNIVY032022
14 DR-AL Ao dam dang chir A hoic dang xoe DR-AL-HN73381P-1090
15 DR-AL Ao dadm déng chir A hoic dang xde DR-AL-HNF21042021

3.2  Xaiy dung quy trinh phat trién miu 40 dim cong sé dua trén miu c6 sin

Trong phan nay, chung t6i s€ trinh bay quy trinh phat trién mau 40 dam cong s duya trén rap 2D da
thu thap duoc, cu thé 1a tr ma hang ao dam DR-SL-HN012021 c¢6 sin cua cong ty TNHH may mac Hai
Ngoc, tmg dung phan mém Optitex, chung t6i dd may va kiém tra rap mau trén mo hinh 4o 3D, sau d6
sir dung cac cong cu chinh stra rdp cia phan mém Optitex dé phat trién bo rap mau nay thanh 3 bo rap
moi: DR-SL-HN012021A, DR-ST-HN012021B, DR-SL-HN012021C. Nhiing thong sO co ban ciia co
thé: vong co, vai, nguc, mong, o van khong thay d6i, chi | thay d6i thong s6 thanh pham cua bo rép phu
hop theo kleu dang ctia 40 dam. Phan than trén cia 3 mau 40 dAm mdi phat trién nay gan nhu khong
thay doi, van 14 dang 6m sat co thé, c6 decoup than trude trén, phan vay than dudi cé su thay ddi nhiéu.

Rap mau 2D d4 thu thap: Ma hang DR-SL-HN012021

Ma hang duoc phat trién: Ma hang ~ DR-SL-HNO12021A,
DR-ST-HN012021B,
DR-SL-HN012021C.

Mau vai cua cong ty da dugce scan va luu vao thu vién vai de€ ap vao moé phong cho cac mau phat
trién nay.

Rép 2D cua ma hang
DR-SL-HN012021

11 1)

Ngudiao3D  Fitrdp 2D lénngudido  Mic 3D Gan chat liéu cho

ma hang DR-SL-HN012021

Hinh 5: Chuyén d6i rap mau 2D thanh mé hinh may méc 3D cua ma hang DR-SL-HN012021.
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Rép 2D cua ma hang
DR-SL-HN012021A
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Fit rap 2D 1én ngudi do

Mic 3D

Gan chit liéu cho ma hang

DR-SL-HN012021A

Hinh 6: Rap phat trién ma hang DR-SL-HN012021A va mé phong 3D

[ M &

atlie 7 -—Lv\
Ef,\ o QZZ:[

B YRTEY S

W l l

Rép 2D cuoami himg
DR-SL-HN012021C

Gan 3 miu vai cho m3 hang DR-SL-HN012021C

Hinh 7: Rép phat trién ma hang DR-SL-HN012021C va mé phong 3D



Xay dyng ngan hang miu 4o dam cong so...

| (Sl PR o : L |
Rép 2D cia mi hang i l - l ' 9
DErL-HNOINZIE Miic 3D Gin chat liéu cho mé hang

DR-ST-HNO012021B

Hinh 8: Rép phat trién ma hang DR-SL-HN012021B va mé hinh mé phong 3D.

3.3 Xay dung hé thdng ngin hang miu 40 dim cong sé

Dé t6 chirc va quan 1y cac mau dé dang ciing nhu viée st dung hé thong dé t6i wu hoa quy trinh san xuat
va dap ung nhu cau cuia thi truéng, nhém mau thu thap dugc va mau phat trién duoc phan chia theo so do

1 dudi day:
5 o
e > Biu | Co méi
: 0 o Bau mdi
bdm ding om |—>

Tay Tay thuong

. . A . . —>| Tay nhin |—>
AO PAM CONG SO Piam dang suéng |—>|
. Pen doc

—)I Théan dudi 6m
Théan dud sudng

> Tay méi

1

Thén trén mai

ugmmn yeyd qumyd NAIG I

DPim dang chir
A, xo¢

Thén duci

i

Than dudi maoi

So dd 1: So dd quan 1y ngan hang rap miu 4o dam cong sé (Phdn mém Optitex)

DR-AL-HN022023 DR-AL-HN73381P-1090 DR-AL-HNF21042021
DR-AL-HNIVY032022 DR-SL-HN012021 DR-SL-HN-042022
DR-SL-HNBEE-062021 DR-5T-HN032021 DR-ST-HN042021
DR-ST-HN052022 DR-5T-HN73331 DR-ST-HNF21062022
DR-ST-HNIVY-022022 DR-ST-HNMANQ022021 DR-ST-HNZGRB61620

Hinh 9: Hé thdng mau thiét ké san phim 4o ddm cong s& (Phan mém Optitex)
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3.4  Ap dung thir nghiém két qua dé tai

a

DPam cong s& ma hang Pam cong s6 ma hang Pam cong so ma hang
DR-SL-HN012021A DR-ST-HN012021B DR-SL-HN012021C1,2,3

4 KETLUAN

Trong bdi canh nganh thoi trang ngay cang phat trién va doi hoi su d6i maéi lién tuc, viée xay dung mot
ngan hang mau 4o dém cong s& 1a mot budce di ddy quan trong va hiéu qua. Tan dung cong nghé hién dai,
dic biét 1a phan mém Optitex 3D, dé giup cho qua trinh nay tré nén thuan loi va hiéu qua hon bao gio hét.
Tur viée thu thap dir liéu mau ao dam cong s dén xay dung quy trinh phat trién mau, Optitex 3D da cung
cép nhitng céng cu manh mé gitip cho nha thiét ké va nha san xuat c6 thé tao ra nhitng san pham chat luong
cao mot cach nhanh chéng va chinh xac. Viéc s dung cong ngh¢ 3D trong quy trinh san Xuét ciing giup
tiét kiém thoi gian va chi phi, dong thoi tao ra nhitng mau 4o ddm cong s& dep mat va phu hop véi nhu cau
thi truong.

Ngoai ra, viéc xay dung hé théng ngén hang mau 4o dam cong so cling danh dau mot bude tién quan trong
trong viéc quan 1y va téi wu héa quy trinh san xuét thoi trang. Su két hop giita cong nghé va kién thirc
chuyén mén sé& gitip nganh cong nghiép thoi trang phat trién bén viing hon trong tuwong lai.
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RESEARCH ON BUILDING AN OFFICE DRESS MODEL BANK
WITH OPTITEX 3D SOFTWARE

HA TU VAN?, KIEU TAN DOAN?, TRAN THI KIM PHUONG?®
Industrial Univesity of Ho Chi Minh City
* Corresponding author: hatuvan@iuh.edu.vn

Abstract: In recent years, Vietnam's textile and garment industry has made strong progress with many
enterprises shifting to new production methods including ODM design and original brand development
(OBM) to increase added value, meet the demand for beautiful wear. Pattern development, especially
pattern design, plays a decisive role in product manufacturing process, ensure mass production, response
to aesthetic factors and maintain product quality as well as labor efficiency in garment industry.
This paper presents the Opitex 3D software application to Database building for basic office dress templates
and transformation set Design new office dress styles on the basis of xisting models. The results of the topic
will support effectively in creating fast prototypes, helping businesses produce time pages accelerate
template design as well as improve competitiveness.
Ngay nhdn bai: 13/4/12024
Ngady chdp nhdn ding: 14182024
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