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NGHIEN CUPU B0 KiCH THUYOC PHAN NGUC N THANH NIEN
UNG DUNG CONG NGHE QUET 3D

INVESTIGATION ON YOUNG WOMAN BREAST SIZE MEASUREMENT USING 3D SCANNING TECHNOLOGY

TOMTAT

Cac kich thudc phan nguc phu ni Ia thang s6 quan trong dé thiét ke, sin xuét
va lra chon &o nguc, céc kich thurde ndy duec xéc dinh bang hai phuong phép:
phuong phép do tryc tiép st dung bd dung cu Martin va phurong phép do gian tiép
st dung cong nghé quét 3 chiéu (3D). Phuong phap do truc tiép ¢ mdt s6 han ché
nhw d6 chinh x&c phy thudc ngudi do, thoi gian do l6n va gy bét tién khi do.
Phuong phép do gian tiép (ng dung quét 3D véi nhiéu wu diém nhu tdc do do
nhanh, dd chinh xac cao, khong gay bét tién khi do,... dwge nghién cttu va (ing dung
@€ do cac thdng sb kich thirde co thé ngudi. Bai bao trinh bay két qué so sanh giira
céc kich thic phan nguc ma no canh va nir thanh nién béng phuong phép do truc
ti€p va gian tiép (ng dung quét 3D bang thiét bi Scan3D MB2019. Cac kich thude 3D
dwoc xc dinh dya vao dir liéu quét trén phan mém Geomagjic Design 2019 trong
duong véi két qua do tryc tiép. KEt qua nghién ctu cho théy (ing dung cong nghé
3D dé do kich thudc phan nguc dép tng yéu ciu trong nganh may va thi trang.

Tirkhéa: Cong nghé quét 3D; kich thuréc phan nguc phu ni; xac dinh mdc do.

ABSTRACT

The size of the female breast is an important parameter for the design,
manufacture and selection of bra, these dimensions are determined by two
methods: traditional direct measuring method using manual measurement by
Martin tool and indirect measuring method using three-dimensional scanning
technology (3D). The accuracy of direct measuring method depends heavily on the
measuring skill, the measuring time is long, there are many errors due to the
measurement exposure process. Indirect measuring method using 3D scanning
technology with many advantages of fast measurement speed, high accuracy... is
being researched and applied to measure human body size parameters. The paper
presents research results comparing traditional measurement method with 3D
scanning using a application with Scan3D MB2019 to determine the size of young
female breasts. The 3D dimensions measured by Geomagic Design 2019 software
are equivalent to the direct measurement results. The average difference in a
position for the two measurement methods is 0.6 cm. The research results show
that the application of 3D technology to measure the breast size meets the
requirements in the garment and fashion industry.

Keywords: 3D scanning technology; breast size; size of the female breast.
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1.GIOI THIEU

Xéac dinh céc kich thwéc phan nguc la co sé quan trong
dé thiét ké va san xuét 4o nguc.

C6 hai phuong phap do kich thwéc phan nguc: do truc
tiép (phuong phap do truyén théng) va do gian ti€p (ing
dung c6ng nghé quét 3D). Phuong phéap do truc ti€p thuong
st dung thwéc day va bd dung cu do Martin [1]. Phvong
phap do truc ti€p phan nguc gay bat tién, tén thoi gian, khé
dam bao dd chinh xac do nguc mém, dé bién dang, viéc xac
dinh cac diém mdc va thao tac dung cu do tiép xuc truc tiép
voi co thé nguoi gay ra céc sai s6 khi do, dir liéu do cbng
kénh, dé nham lan.... Rong Zheng va cdng su (rng dung
phuong phap do truc ti€p dé phan tich hinh dang nguc, xay
dung co s& cho viéc tao mau va kich ¢ 4o nguc [1].

Su phat trién ctia cong nghé quét 3D da mang lai nhiéu
lgi ich, h tro cho thiét k& va dinh ¢& 4o nguc nhung viéc
quét phan nguwc phu nir con gap nhiéu kho khan do thiét bj
han ché, quy trinh do chva dong nhat. Morris va cong sw dé
xudt mét phurong phap hiéu chuan kich thudc bau nguc ni
3D bang cach mé hinh héa hinh dang va vi tri nguc ly
twdng. Cac tac gia da phat trién 18 hinh dang cup nguec tiéu
chuan [2]. Cac nghién cttu vé do kich thuwédc, phan loai hinh
dang nguc va dinh ¢& 4o nguc van dya trén s6 do hon 1a
hinh dang nguc, géc nguc. Seolyoung Oh, Jongsuk Chun
da dua ra nhitng thdng s6 can thiét va mot s6 yéu td anh
hwang dén thiét ké 4o nguec [3]. DI liéu quét co thé 3D da
dugc phan tich dé xac dinh kich c¢& bau nguec [4]. Hién nay,
tinh toan c& 4o nguc chd yéu dva vao s6 do vong nguc va
vong chan nguc ma chura xét t¢i hinh dang va thé tich nguc
[6]. MOt sO nghién ctru da phan tich di liéu quét 3D dé xac
dinh hinh dang va kich thuéc nguc [7]. Zheng va cdng sw
da do chu vi nguc, do sau va chiéu rong nguc. Diém bén
ngoai, bén trong va phia dwéi bau nguc dugc danh déau
tric ti€p trén da trudc khi quét. Mot vai nghién ciru lya
chon quét phan nguc khi d6i twong mac 4o nguc mong,
mém [8]. Tuy nhién, do nguc tran la can thiét dé nghién ctu
dic diém nhan tric ving nguc. Hién nay, do nguc bang
phuong phap quét 3D khong tiép xdc cé nhiéu vu diém
hon so voi do tiép xdc va cé thé trich xuat dir liéu nhan trac
trong thoi gian ngén, khéng gay bt tién cho nguoi do. Mac
du vay, phuong phap do 3D phan nguc con nhiéu khé khan

Website: https://tapchikhcn.haui.edu.vn



P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

do thiét bi han ché, hinh dang nguc phiic tap, ranh gi6i
nguc khéng rd rang.

Nghién cru nay xac dinh cac kich thudc phan nguc (rng
dung quét 3D va so sanh véi két qua do truc ti€p trén co
thé ni¥ thanh nién. K&t qua nghién ctru gép phan do lvong
khach quan céc kich thuéc phan nguc dé hwéng téi phuc
vu thiét ké va san xudt 4o nguwc phu hop.

2. PHUONG PHAP NGHIEN CUU

Tién hanh quét 3D phan nguc ctia ma no canh va 12 ni¥
sinh trong d6 tuGi tir 18-24 tudi chua lap gia dinh. Cac doi
twong méc quan, khdng mac ao dé dam bao do duoc céc
kich thudc thuc clia ngwc. DE kiém tra do 13p lai clia két qua
phép do, mbi phuong phap do truc tiép va gian tiép duoc
thuc hién 20 lan. Sau d6, so sanh két qua do 20 lan truc ti€p
va 20 lan gian tiép tir dir liéu quét 3D voi 8 kich thuéc do
trén phan nguc bang phan tich phuong sai. Sy khac biét
cla 40 gia tri do nay v6i cung kich thwéc do khdng c6 y
nghia thong ké c6 nghia la do lap lai ctia phép do truc ti€p
va gian ti€p déu ddm bao do tin cay, cac gia tri do duoc
khong cé khac biét dang ké trong nhirng l1an do khac nhau.
2.1. Chuén bi do

Tw thé ding

Ma no canh dwgc dat diing yén khi do bang hai phuong
phap va khong thay doi trang thai, tw thé.

Doi tvgng ni sinh dwgc do dirng theo tiéu chuan I1SO
20685 & tu thé thang ding, dau dwoc dinh huéng trong
mat phang Frankfurt, cac truc dai ciia ban chan song song
v&i nhau va cach nhau 20cm, canh tay dang dé tao thanh
mot goc 15 - 20° véi mat bén clia than, khuyu tay thang. Dé
chuén héa dinh huéng than, cac déi tvgng duoc yéu cau
gitr g6t chan phu hgp véi dau chan duge danh dau trén
nén do. Cac doi tvong thd nhe trong qua trinh quét dé
khong lam anh hudng dén sai so.

Panh dau vi trimoéc do

Hinh 1. Vi tr cAc mdc do trén phan nguc nit

Pé xac dinh cac thong s6 phan nguc can xac dinh cac
méc do. Cac moc do trén co thé dwgc danh dau trén da
nguoi trong qua trinh do lwdng. C6 hai phwong phép la
danh dau mac truc ti€ép va danh dau ty dong. Phrong phap
danh ddu méc truc ti€p xac dinh cac diém nhan trac bang
tay. Phrong phap danh ddu méc ty déng dua vao dudng
vién mat cat trén md hinh 3D cla déi tvgng can do. Do
chinh xac clia cac két qua do phu thudc nhiéu vao do chinh
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xac cua cac diém madc nay. Trong nghién ctru nay st dung
xé&c dinh méc bang tay. Bau nguc bao gdm khu virc dudng
gitta nach va xuong (e, phii 1én truéc co bap va co nguc
I6n. Dung hinh tron déng tdm bang dé can c6 dd day
0,1mm, dwdng kinh 5mm dan tai cac vi tri trén nguwc. Cac
méc do nhan trdc hoc phan nguc duogc danh dau truc tiép
trén co thé nguoi (bang 1). Cac vi tri moc do trén phan
nguc dwgc thé hién & hinh 1.
Bang 1. Xac dinh vi trf céc diém mdc do

Ky

T Vitri 2 Mo ta
hiéu
1 |Piémgitraco P, |Piém nam gitra hai xuong don, & trung tam
clia dwdng kinh ¢ trudc.
2 | Diém trén nguc P, |Ladiém cao nhét trén duong ranh gidi nguc
tinh theo chiéu doc va.

3 |Piém nhd ra cao| P, |Ladiém nho racao nhét clia nguc ¢o thé la

nhat clia nguc diém dau nguc hodc khong phai diém dau
nguc (néu nguc x6)
4 |Piém dau nguc| P, |Ladiém ndm va duoc nhd ra bén ngoai bau
bén phéi ngyc phai
5 |Piém dau nguc| P, |Ladiém nim va dioc nhd ra bén ngoai bau
bén trai nguec trai
6 |Piém ngoai cing| P |La diém ngoai cting cla bau nguc bén phéi
clia bau ngyc bén nam trén duong ranh gidi gitra bau nguc phai
phai va phan than. Bong thoi la giao diém clia
dudng vong nguc va canh dwdi clia bau nguc.
7 |Piém ngoai cing| P |La diém ngoai cling clia bau nguc bén trai
clia bau nguc bén nam trén duong ranh gidi gitra bau nguc tréi
trai va phan than. Bong thoi la giao diém clia
dudng vong nguc va canh dwdi clia bau nguc.
8 |Piém trong ctng| P |Diém trong cling clia bAu nguc bén phai va
clia bau nguc bén ndm trén ranh gidi clia bau nguc phéi va
phai phan than,
9 Piémtrongclingclal P, | Diémtrong cling clia béu nguc bén trai vanam
bau nguc bén tréi trén ranh gi6i ctia bau ngue tréi va phan than.
10 [Diém gira cung| P, |Ladiém thap nhat tai gita clia cung dwdi bau
chan nguc phéi nguc phai.
11 |Piém gita cung| P, |Ladiém thap nhat tai gita clia cung dwdi bau
chan ngyc tréi nguc trai.

2.2. Phuong phap do kich thuéc nguc

2.2.1. Do céc kich thudc nguc bang phuong phap truc
tiép

Str dung thuwdc day va bo dung cu do Martin (hinh 2) dé
do céc kich thuwéc & phan nguc theo cac moc do da danh
dau 6 bang 1.

Dé dam bao do chinh xac do truc ti€p can 2 nguoi dé do
va diéu chinh, 1 nguoi ghi gia tri kich thuéc do dwgc vao
phiéu do. D& dam bao tinh 8n dinh va han ché sai s6 moi
kich thuéc duoc ti€n hanh do 3 lan. Cac gia tri nay dugc so
sanh voi gia tri clia 3 lan do gian ti€p kich thuéc theo
phuong phap ¢ng dung quét 3D. Dva trén cac moc do
dugc xac dinh trén co thé theo bang 1, tién hanh do cac
kich thwéc phan nguc trén bang 2.
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Hinh 2. Dung cu do tryc tiép
Bang 2. M0 ta céc kich thudc do nguc

STT tmr(()'y:%f;rlfilécﬂ) Phuang phép xac dinh kich thuéc
1 [Vongnguctrén | Dung thuéc day vong qua néch ¢ phia trén clia nguc.
(Vng?) Gilt thude thang ko git qua chat hodc qué long.
2 |Vong nguc 2 DUing thurde day do vong qua qua 2 diém né nhat cla
(Vng2) nguc va song song v6i mat san. 2 tay dat & bén canh,
dat thudc 1én ving cao nhét cla bd nguc. Gilt thuéc
thang ko gilr qué chét hodc qué [dng.
3 |Vongchanngue | Dung thurgc do dét dudi chan ngue, thang thude sao
(Ven) cho thudc phir sat phan lung. Chi gitt thurée thang ko
gitt qua chat hodc qué Iong.
4 |Khodng cach nguc | Do tir diém dau nguc bén tréi sang diém dau nguc
(Cn) hén phdi.
5 |Khodngcachtlr | Tinh tir diém xuong tc & gitra o6 tdi diém dau nguec.
xuong (e dén dau
ngue
6 |Sanguctrén Khoang cach tir diém cao nhét clia ngue téi diém dau
nguc.
7 | Sanguc dudi Khoang cach tir diém dau nguc téi diém thap nhét
clia nguc.
8 |Su(Dai)nguc  |Dung thudc cdp Martin do khodng cach tir chan nguc
dén diém dau nguc (do thing)
9 |Congchannguc | Do dudng cong tir diém nguc trong dén diém nguc
tréi bén ngoai phia chan nguc tréi
10 |Congchannguc | Bo dudng cong tlr diém nguc trong dén diém nguc
phai bén ngoai phia chan nguc phéi
11 |Cungngrcngoai | DO dai cac cung tir diém chan nguc phia ngoai toi
diém dau nguc
12 |Cungnguctrong | dai cac cung tir diém chan nguc phia trong toi
diém dau nguc

2.2.2. Phuong phap quét anh 3D

Nghién ctru nay st dung di liéu 3D phan nguc cla co
thé nguoi duge quét tir thi€t bi Scan3D MB2019 (hinh 3).
Thiét bi nay duoc thi€t ké va ché tao dwa trén co sé st dung
anh sang cau tric, ngudn anh sang trang (tao thanh tr 3
ngudn LED R-G-B két hop) khdng gay hai cho mét va da
ngudi, dé chinh xac cta hé thong +0,4mm, cd thé quét
trong pham vi 800x1000mm; chiéu sau quét 600mm.

Cau tao thiét bi gdbm 1 may chiéu: InFocus lightPro
IN1146 va 2 camera Basler: scal400 - 30gm db phan gidi
1392x1040 pixels -30 FPS, Lens 16mm Computar Nhat Ban
AOV (Angle os View) DxHxV 30°x30,8°x23,4°. Kich thuéc
budng do 1200mm (W) x 1200mm (D) x 2000mm (H). Chat
liéu khung nhém: nhe, chic chan, dé dang di chuyén. Xung
quanh c6 vach bang vai mau den dé thu dugc hinh anh déi

102 | Tap chi KHOAHOC VA CONG NGHE @ Tap 56 - S6 6 (12/2020)

twong ré nhét va dé dang loai bd nén, tranh nhiéu va cac
nguodn anh sang khac tac dong téi qué trinh do.

DBa6i tvgng dirng trén ban xoay dat trong budng do theo
tw thé tiéu chuén, khodng cach cla thiét bi tinh tlr may
chiéu toi nguoi do la 850mm. Vi hé théng s dung 2
camera nén quét dwgc toan bd mat trwde clia doi tvong. DE
quét droc toan bd phan nguc cla co thé, ngudi mau do
ding trén ban xoay 360° dwoc chia thanh 10 géc quay
bang nhau mdi goc 36°. Ban xoay dugc didu khién bang
phan mém két ndi véi may tinh, quay theo ché dd da chon.
Muc dich clia viéc chia nay la dé co thé ghép cac dam may
diém ty dong va chuan xac khi do chéng lap gitra 2 dam
may diém 1a 50%. Mdi Ian quét tao ra 1 dam may diém. 10
dam may diém dugc ghép lai ti ddng trén phan mém quét
HN-3D Breast Scanner. Thoi gian quét 1 1an la 3s, thoi gian
Xt ly ra dam may diém anh la 12s. Toc dd ban xoay 6
vong/phut, mdi vong quay 10s. Téng thoi gian hoan thanh
1 mau quét hoan chinh 12 2 phat.

Thiét bi da dugc hiéu chuén bang 6 ban co, sai s6 cla
may chiéu la 0,08mm; sai s6 clla camera 0 la 0,55mm; sai s6
clacameralla0,62mm.

Di ligu 3D thu dwgc & dang tép “.ply” bao gom céc
tham s6 toa do X, Y, Z va gia tri mau don s&c theo muc xam.
Uu diém cla phrong phap nay la do khong tiép xuc, thoi
gian do nhanh nén giam céc sai s6 do mau do. Ngoai ra, dir
lieu 3D M6 phdng cé thé lwu trik, x Iy linh hoat theo muc
dich st dung.

&)
*.l

a) Budng do
Hinh 3. Thiét bi do Scan3D MB2019

b) Thiét bi do

Trwdc khi tién hanh do di liéu 3D phan trén co thé duoc
loai bd nhiéu va cat bé mot s6 bd phan khdng can thiét dé
gidm tai cho qua trinh x& ly. D liéu quét thu dwgc & dang
dam may diém anh duoc dua vé toa dd Dé-céc theo hinh
chiéu theo phuong vuéng géc. Cac méc do 3D dugc lya
chon véi cac diém méc da dwge danh diu & bang 1 dé xac
dinh kich thudc trén phan nguc bang phan mém Geomagic
Design 2019.

Vong nguc trén

Trén di lieu quét co thé 3D cla cac déi twong, kich
thuwdc vong nguc trén (L1) dugc xac dinh bang cach tao
mét phéng song song v6i truc co thé cat qua than tai vi tri
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ngang sat nach (Hinh 4). Chu vi dudng vién bao quanh cac
diém bén ngoai clia than va nam trén mat phang cat la chu
vi vong nguc trén clia co thé doi tugng.

-

T L1

H‘r

Hinh 4. Kich thudc vong trén ngyc

Vong nguc

Kich thudc vong nguc (L,) duoc xéac dinh bang chu vi mat
cat bai mit phdng ngang vuéng géc Véi truc clia co thé, cat
qua diém nho ra cao nhét clia nguc (P,) (hinh 5). Truong hop
déi twong cd diém nhd ra cao nhat tring voi diém dau nguc
thi mat phéng cét sé di qua diém dau nguc. Trudng hop
nguc xé thi diém nho ra cao nhét clia nguc khéng triing voi
diém dau nguec. Khi dé, kich thrvéc vong nguc dugc tinh khi
mét cat di qua diém nho ra cao nhét clia nguc.

L,: Kich thudc vong nguc
Hinh 5. Kich thudc vong ngyc
Vong chan nguc
Kich thuéc vong chan nguc (L) duoc xéc dinh béng chu
vi méat cat béi mat phang vuéng gdc vai truc co thé qua
diém thap nhat clia chan nguc (P;) (hinh 6).

L,: Kich thudc vong chan nguc

Hinh 6. Kich thudc vong chan nguc

Sanguc

Mot trong nhitng thdng sé danh gia nguc ly twéng la
xét dén ty 1& khoang cach tir mat phéng trén nguc dén
diém dau nguc va tir diém dau ngwc xudng di€ém chan
nguc (hinh 7). Sa nguc trén duoc tinh khodng cach tir diém
dau nguc (P,) 1én mat phéng cat qua diém trén nguc (P,). Sa
nguc dudi D, la khodng cach tir diém dau nguc (P,) [én mét
phang cét qua diém duéi nguc (P,).
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D..Sa nguc trén; D,: Sa nguc dudi

Hinh 7. Kich thudc sanguc

Khoang cach 2 dau nguc

Khoang céach 2 dau nguc duoc thuc hién bang cach do
khoang cach tir diém dau nguc bén tréi (P,) dén di€ém dau
nguc bén phai (P,)’ (hinh 8). Trvong hop hai diém dau nguc
khéng ndm trén ciing mot mét phang ngang thi cach nguc
dugc tinh bang téng khoang céch tir diém dau nguc (P,),
(P,)’ téi dwdng doc gilta than trudec.

D,: Khoang cach gitra hai diém dau nguc; P,; Diém dau nguc bén phai
P, Biém dau nguc bén trai; P,P,: Khodng céch nguc

Hinh 8. Do khoang cach nguc

Cong chan nguc

Cong chan nguc trai dugc tinh theo duwdng cong ti
diém trong cung clia bau ngwc bén trai (Py) dén diém ngoai
cuing cla bau nguc bén tréi (P5). Cung chan nguc phai duoc
tinh theo dwong cong tir diém trong cung clia bau nguc
bén phai (Ps) dén diém ngoai cling clia bau nguc bén phai
(Ps) (hinh 9).

P, P, P5: Cung chén nguc
Hinh 9. Do kich thudc cung chan nguc

BPo cung nguc

Cung nguc ngoai dwgc tinh tir di€ém gitra clia bau nguc
(Ps) dén diém dau nguc (P,), do theo dudng cong nguc.
Cung nguc trong dugc tinh tir diém (Pg) dén diém dau
nguc. Cung ca nguc dwgc tinh tlr diém P, P, P, (hinh 10).

Két qua do 20 lan tryc ti€p va 20 lan gian ti€p cho cac
kich thuéc phan nguc ctia ma no canh dugc so sanh bang
phan tich ANOVA dé danh gia su khac biét. Céc kich thudc
do phan nguc clia 12 nit sinh bang phrong phap truc tiép (3
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lan) va gian tiép (3 lan) cling dugc phan tich ANOVA va phan
tich hau dinh trén phan mém R dé danh gia si khac biét.
—

Hinh 10. Bo kich thugc cung nguc theo chiéu ngang

3. KET QUA NGHIEN CUU

Két qua quét 3D phan nguc

Dt liéu hinh &nh thu duoc bang t~hiét bi Scan3D MB2019
dam bao yéu cau vé doé nét va it nhiéu. Cac diém méc duoc
thé hién mot cach rd rang thich hop véi viéc do kich thudc
tryc ti€p va do 3D chinh x&c trén phan mém Geomagic
Design 2019. Cac méc dau dugc st dung cho ca hai phrong
phap do tryc ti€p va gian ti€p dé két qua so sanh, danh gia
céc kich thuéc do trén phan nguc la tin cay va co co sé. D
liéu quét 3D béng thiét bi Scan3D MB2019 thé hién & hinh 11.

L

Hinh 1. Anh md phéng phan nguc mot d6i trong do tlr két qua quét 3D
Két qua do trén ma no canh

K&t qua 20 Ian do cda 8 kich thudc trén phan nguc cla
ma no canh bang phwong phép tryc ti€p va do gian tiép
dugc phan tich ANOVA va cho két qua nhu bang 3, 4.

Bang 3. S0 sanh két qué clia hai phrong phap do trén mano canh

Két qua trén cho thdy khéng c6 sv khac biét cé y nghia
thong ké gitra 20 lan do tric ti€p va 20 lan do gian tiép véi
8 kich thuéc do trén phan nguc clia ma no canh (hinh 12).

= VONG NQUC trén do truc tép

=—Vong ngue rén do 30
30

KICH THIOC M)
8
8

1 2 3 4 S5 6 7 8 © 10 11 12 13 14 15 16 17 18 19 20
LAN 0O

Hinh 12. Kich thurdc nguc clia ma no canh bang phiong phap do truc tiép va

do3D
K&t qua do trén co thé ngudi
Pochuvi

—e—\VOong trén nguc do "ZS uép

“—Vong nguc Jdo truc ti
———\ONng chan nguc do truc tép

=—-Vong trén nguc do 3D
Vong nguc do 3D
—e—\Vong chan nguc do 3D

KICH THUGC (CM)
H
o

N1 N2 N3 N4 NS NS N® N10 N11 N12

NG N7
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Hinh 13. Kich thuéc vong trén nguc, vong nguc, vong chan nguc bang
phuong phap do truc tiép va do 3D

Két qua do kich thwéc vong trén nguc, vong nguc, vong
chan nguc cda hai phrong phap do 3D va do truc ti€p duwoc
thé hién & hinh 13.

Do khoang cach

- Cach nguc do truc tuép
o Xuong uc- ddu nguc o true tuép
t

= Cach nguc do 3D
Xuong uc- ddu nguc do 3D
*—Sa nguc trén do 30
——Sa nguc dudi do 3D
—+—Sau nguc do 3D

——Sa nguc dudi do truc tép
———Sau nguc do truc tiép

Béng 4. Két qua phéan tich phuong sai so sénh kich thudc do trén ma no canh
Df SumSq  MeanSq Fvalue  Pr(>F)

Group 39 12 03 0 1

Residuals | 280 318294 11368
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o 200 wray T
Do tryc ti€p Do giantiép g oo T = : N
gr | Kithusedotien | Trung [ Polech | Trung [ Bolech | | 577 ~ 1
ma no canh binh | chuan | binh | chudn &F 1
em) | (m) | m) | (cm) NN N e emane T MO T
1 | Vong nguc trén 8244 | 052 | 8455 | 029 Hinh 14. Kich thiéc sanguc trén khi do 3D vado trye tiép
2 | Vong ngyc 8655 | 035 | 865 | 025 K&t qua do khoang cach nguc, khoang cach tir xuong rc
3 | Vong ngyc dudi 73,53 060 | 7349 0,20 toi diém dau nguec, sa nguc trén thé hién & hinh 14.
4 |Sanguctrén 11,58 0,32 11,54 0,28 Do duwing cong
5 | Cach nguc 1934 | 043 | 1890 | 022 e chan rre et e e aee” S acions chan moe et Gen0
6 Xong - daungwe 273 | 02 |20 | on | TEmmnimnoi Tommmiman
7 | Cong channgycngucphdi | 18,73 0,25 19,55 0,12 oo = _AS ——
8 |Congchannguenguctrdi | 1859 | 021 | 1920 | 0,4 o T N N

KICH THUGC (c)

so0

0.0

N1 N2 N3 Na NS Ne N7 Na
OO TUONG PO
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Hinh 15. Kich thuéc cong chan nguc, cung nguc khi do 3D va do tryc tiép

Website: https://tapchikhcn.haui.edu.vn



P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

Ké&t qua phan tich ANOVA khi so sanh 6 nhém (3 nhém
gia tri do truc ti€p va 3 nhdm gia tri do gian ti€p) trén 12
doi tuong voi 12 kich thuéc trén phan nguc nhu bang 5.

Bang 5. Két qua phan tich phuong sai khi so sanh kich thudc do trén co thé
nQuoi

STT | Kich thuéc do Df | Sum | Mean | Fvalue| Pr(>F)
Sq Sq
1 |Vongnguctrén(Vngl) | 5| 8 156 | 0,026 1
2 |Vong ngue (Vng2) 5| 45 | 971 | 0355 | 0877
3 | Vong chan nguc (Ven) 51 133 | 267 | 0,07 0,996
4 | Céch nguc (Cn) 51024 10049 | 0015 1
5 |Khodngcichtrxuongie | 5 | 316 |06329| 0205 | 0,959
@én dau nguc

6 |Sanguctrén 5| 469 09385| 037 0,867
7 | Sanguc dudi 5| 732 |14631| 23717 | 0,0481*
8 | Dai (Su) nguc 51 160 | 3199 | 0551 | 0,737
9 | Cong chan ngyc phai 51 69 | 130 0331 | 0,892
10 | Cong chdnngyc tréi 5| 1355|2709 | 0576 | 0,718
11 | Cung nguc ngoai 51 17 |0340 | 009 | 0,992
12 | Cung nguc trong 51 1,21 |0,2427| 0,099 0,992

K&t qua trén cho thdy khong cé sv khac biét c6 y nghia
thong ké gilra 6 nhém gia tri clia c&c kich thuéc do. Khoang
tin cay 95% cla si khac biét gitta ca&c nhdm déu cé gia tri 0
nam gilra hai dau mut khi tién hanh phan tich hau dinh trén
R (hinh 16). Do d6, mot lan nita cho thdy, gia tri clia céac kich
thudc do duoc trong 6 1an do khéng cé si khac biét dang ké.

95% family-wise confidence level

I Y

|

318 120+t 12ttt

I |

[3tt-3gt I3t 20t
|

T T T T T T
-1.5 -1.0 -0.5 0.0 0.5 s ) 4.5

Differences in mean levels of group

Hinh 16. Khoang tin cay 95% clia sw khac biét gitta 3 nhém gia tri do tryc
tiép va 3nhém gi tri do gian tiép voi cac kich thudc phan nguc

Tuy nhién, mot s6 kich thuéc do gian ti€p di qua phan
mod mém c¢d xu hwdng cho gia tri cao hon so véi kich thuwéc
do truc ti€p nhu vong nguc, vong trén nguec, dac biét 1a voi
déi twong do c6 kich thude nguwe I6n. Kt qua nay cling thé
hién trén do thi khoang tin cay 95% cla su khac biét clia
nhém gia tri do tryc ti€p va gian ti€p. Biéu dé la do khi do
cac chu vi bang phuong phap do tryc tiép, thrdc ty vao co
thé 1am m6 mém bi nén dan dén kich thuéc do duoc nhod
hon so véi do khdng ti€p xdc. Khi do céc kich thuéc nguwc
bang phuong phap do 3D theo dwéng chu vi clia mat cét sé
thu dwoc céc kich thuéc chinh xac hon do khéng chiu anh
huéng clia bién dang mé mém.
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4, KET LUAN

Co thé ao phan nguc ni¥ gidng véi thuc t€ duoc mo
phdng nho (’ng dung céng nghé quét 3D. Viéc do kich thuéc
nhttng bd phan nhay cdm nhw & phan nguc hoan toan cé thé
thuc hién ma khdng anh hudng nhiéu dén tam ly cla déi
tvong do. Hé thdng do 3D str dung anh sang cau tric co két
cdu nhd gon, thu thap di liéu nhanh, sai s6 do clia hé thdng
nho 0,4mm. Kich thuéc do 3D phan nguc cho két qua tvong
dwong véi do truc ti€p khi danh dau méc do truc ti€p trén
da, thoi gian do nhanh va it chiu &nh hwdng bién dang khi
do. Céng nghé do 3D ra doi cho phép do hang loat cac kich
thuéc nguc voi s6 lvgng on, lwu trir div liéu don gian. Tuy
nhién, can co6 ky thuat do quét t6t va dam bao tu thé tiéu
chuan. S khac biét kich thuéc gilra hai phuong phap do truc
ti€p va do gian ti€p xudt hién tai mét sé kich thuéc nhw vong
trén nguc, vong chan nguwc doéi véi nhitng déi twong c6 bau
nguc I6n. Mc d6 chénh léch vé kich thuéc clia phuong
phép do 3D so véi phuong phap do truc ti€p trong pham vi
cho phép. U'ng dung thiét bi quét Scan3D MB2019 va phan
mém do Geomagic Design 2019 trong viéc thu thap hinh
dang kich thuéc nguc phuc vu cho qua trinh thiét ké la phu
hop, dap (ng dugc yéu cau cdia nganh may.
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