Tap Chi Khoa Hoc Gido Duc Ky Thudt (25/2013) 45
Truong Dai Hoc Sw Pham Ky Thudt TP. Ho Chi Minh

NGHIEN CUU TINH KICH THUGC CO THE NGUOI
TU ANH 2D CHO NHAN TRAC HOC NGANH MAY
RESEARCH OF HUMAN BODY SIZE FROM THE 2D IMAGES
FOR GARMENT INDUSTRY ANTHROPOMETRIC

'Nguyén Thi Ngoc Quyén, 2Huynh Vin Tri
"Truong Pai hoc Cong Nghé TPHCM
’Truong Pai hoc Cong Nghiép TPHCM
TOM TAT

Tinh kich thiede co thé nguoi tir dnh 2D la mét phwong phdp do gidn tiép, givip thu thip sé
liéu nhén trdc mét cach nhanh chéng véi chi phi dau tw thap va cho ra két qua twong doi
chinh xdc. Véi bai bdo ndy, ching téi gidi thiéu thudt todn tinh kich thuede co thé nguoi tir
anh 2D ciia mdt triede va bén héng. Két qua nghién ciru da tw dong tinh dwoc cdc thong sé
kich thude tir anh. Tdc gia da tién hanh so sanh két qua nghién ciru véi cdc théng sé kich

thuée dwoe do bang phwong phap triec tiép.

ABSTRACT

Dimension of the human body from 2D images is the indirect method of measurement,
help collect anthropometric data quickly with low investment costs and produce relatively
accurate results. With this paper, we introduce the algorithms of body dimensions from 2D
images of the front and side. The result are extracted automatically parameters from the

image. We were compared with results the parameters of direct measurement.

I. PAT VAN PE

Trong cong nghi¢p may, nhiém vu lon
nhit cho cac nha thiét ké va san xudt 1a san
pham phai mic vira dap ung sé dong ngudi
tiéu dung. Nén nhiém vu dau tién va co ban
nhat 1 phai khao sat s6 do chinh xac va sb
do phai dugc cap nhat lién tuc theo tinh trang
phat trién thé chat cia cong dong. O cac
qudc gia phat trién, dudi sy hd tro tai chinh
khong ngimg ctia chinh phu, hé thong c& s6
duoc xay dung hoan chinh va dugc cap nhat
hang nam. Tuy nhién ¢ khu vuc Dong Nam
A va nhét 1a Viét nam, hé théng ¢ s trang
phuc chua dugce nghién ctru day du va lién
tuc. Nam 1996 Viét nam da co6 hé théng cd s
nhung theo thoi gian cing voi su phat trién

nén kinh té, thé chét co thé nguoi ciing thay
d6i, cac sb lidu kich thudc di xay dung chi
c6 gia tri tham khao.

Khi do kich thuéc co thé, phuong phap
do truc tiép dat duoc uu diém vé do chinh
xac nhung lai mat nhiéu thoi gian, cong sirc
do dac va két qua mang tinh cha quan, phu
thudc vao ngudi do [2]. Voi su phat trién
trong linh vuc cong nghé thong tin va k¥
thuat s6, phuong phéap do gian tiép ra doi co
thé thay thé cho phuong phap do truc tiép
v6i nhitng wu diém vuot troi vé thoi gian, do
chinh xéc.

Phirong phdp do gidn tiép sir dung cong
nghé quét 3D bang tia laser, chum anh sang
trang ....thuc hién quét co thé trong vai gidy,
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phan mém xir Iy dir liéu dam may diém va
cho ra két qua kich thuéc mot cach nhanh
chong, chinh xac. Tuy nhién gia thanh dau
tu phan cting rit cao, doanh nghiép may kho
c6 diéu kién dau tu [3].

Phuwong phdp do gidn tiép sit dung chup
anh 2D [4],[5],[6], kich thudc dugc thuat
todn tinh tuy khong dat do chinh xac mm
nhu cong nghé quét 3D nhung ciing phu
hop cho nhan tric hoc nganh may cing voi
nhitng wu diém vé chi phi ré, thoi gian xir Iy
nhanh, thiét bi van chuyén dé dang va day
1a huéng tiép can ching toi s& chon dé gi6i
thiéu trong bai bao nay.

II. PHUONG PHAP THU'C HIEN

Sau khi chyp anh 2D mat trudc va bén
héng, trich xuat méc do [1] thé hién & (hinh
1), budc tiép theo can tién hanh nghién ctru
tinh kich thudc co thé.

Hinh 1. Trich xudt méc

do mat trudc va bén hong.

Céc thuat toan tinh kich thudc co thé:

- Thuat toan xéac dinh diém chup duoc tir
2 camera tryc giao dong phang trong
khéng gian va phép bién ddi anh trong
khong gian.

- Thuat toan tinh kich thuéc co thé.

2.1. Thuit toan xac dinh diém va phép
bién ddi anh trong khéng gian ( tir 2D
sang 3D va tir 3D sang 2D) (hinh 2)

Trucy a Truc x
Mau chup
a| c1quét /\M\ Cc2quét | a
N W
/ Y \
\
/// /’// \\‘\ AN
/ P ~ \
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1/ SN
V//Ad N
Camera 1
a Camera 2

Hinh 2. 2 camera dong phang quét mau.

Truwong hop 1: diéu kign chup dnh
khéng bi dnh hwéng béi cdc yéu to nhw
dnh sdng, d¢ rung, sai so trong qud trinh
ldp dit camera:

Cho diém M(x,y,z) 1a mot diém trén hinh
mau co thé nguoi.
- Camera 1 chup hinh mit trudc co thé ta
thu dugc H (x,z).
- Camera 2 chup hinh mat bén hong co
thé ta thu duoc H,(y,2).

a. Bai toan tir 2 diém trong khong gian
2D R? xuit ra 1 diém trong khong gian
3DR3

Tir 2 diém cua hinh H, va hinh H, cung
xac dinh duoc toa do diém M, ta thuc hién
phép bién doi sau:

- Dit toa do cua hinh H, va hinh H, theo

co s6 chinh tic cta R? 1an luot 1a:

e =[ ale. ) =) .

Ngoai ra ta ky hi¢u [M ]R3 =| y | latoa

z
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d0 cua co so chinh tac cua R3, khi d6 ta co
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X
0 [H#,]: =0 0 ( j= 0|=[x]
5 > > 5 (2)
0 0 0 0 0
y ,
H 2 = 1 = =\H
0 — 0 — z
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Cudi cung ta thu duoc
x 0 x
[, [r )= 0 |+ v | =] v = [M]e + 4
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2) \2

Vay ta thu duoc két qua toa do M(X,y,z)

b. Bai toan tir 1 diém trong khéong gian 3 chiéu R® xuét ra 2 diém trong khong gian 2

chiéu R?
Cho trude diém M(x,y,z), khi d6
X
A AR RN I ERCEC)
e =lo o 1) o 0 1)L 5 (5)
z
01 0 0 0 *
_ _ Y
le=lo o Vel o b)) 5@
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Vay ta thu duoc H (x,z) va H,(y,2)

* Truwdong hop 2: diéu ki¢n chup anh bi nhiéu do anh hwéng cic yéu té nhwr anh sing,

do rung, sai so0 trong qua trinh lap dat camera:

Cho diém M(x,y,z) 1a mot diém trén hinh mau co thé nguoi
- Camera 1 chyp hinh mit trudc co thé ta thu duge H, (x+ &,z +&,)
- Camera 2 chup hinh mat bén hong co thé ta thu dugc H, (y+é&,z+¢,)

Véi g,,¢,,&;,&, 1a diém nhicu
bat toa d0 cua H,, va H,, theo co sd chinh tac cua R? 1an luot 1a

X+é& y+eé
[ng]R2 :(Z+81] \ LA Je :(z+g3J
2/ va ‘ 5 (7)
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Ap dung phép bién d6i nhu trong muc a ctia trudng hop 1, ta co

0 1 0 X+
+ ,
0 [Hls]Rz =100 (X glj_ 0 E[Hls] ; (8)
1 0 1 \z+é& z+e, ’
2 2 2
00 00 0
y+é&, '
1 0(H,]e=|1 0[ j— ve |=[H,,] ; (9
0 l 0 l zZ+té&y Z+¢, ’()
2 2 2
Cudi cung ta thu duoc
X+é& 0 X+¢& .
[Hl.5]+[H££:|: +08 Hyt+és | = y+é&; E[Me]k‘ i (]0)
22 z+¢&, z+(52+e4
2 2
Turc 1a toa dd ma ta thu duoc sé€ 1a
g, +¢& .
M, x+¢&,y+e,z+——2 - (1)
& 1 3 2

Tir day ta ciing c6 thé tinh dugc khoang cach sai léch giita diém M va M, 1a

d(M’Mg):\/(xM Xy, )2 +(yM ~Vu, )2 +(ZM “Zu, )2

2
+
:J4+g+ﬁij&l . (12)

“Vay ta d xdy dung dwoc phép bién déi T bién 2 diém trong R® thanh 1 diém trong

R3 nhwr sau :

10 0 0 .
1) =00 [+ 1 0 1. =D (13
0 — o L
2 2
Ngoai ra ta c6 phép bién ddi nguoc 13 T! nhu sau
LR (P R () UM R A REAR : (149

2.2 Thuit toan tinh kich thwéc co thé

- Tinh khoéng cach giira 2 diém

Chung ta chi can tinh d6 cao hodc do rong gitra 2 diém
ke =1y, —y,| hodckec=|x,—x; (15)
(Voi ke : khoang cach)
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- Chiéu dai doan thing
Duing cong thire tinh chiéu dai gita 2 diém

d =05 =0) (5 -0) + 04 =3 (04 - 1) ; (16)

(Véi cd : chiéu dai)

- Tinh chu vi dwong tron (hinh 3)

Hinh 3. Hinh tron.

Qua hé camera ta ¢ toa do diém A 1a (x oYz, vaBla (x,,y,.z,), d la duong kinh hinh
tron

Chu vi dudng tron tinh boi cong thuc

C=rd(4,B)=m(x, )+, =3, +(2,-7,)’ L(17)
Do hé camera dong phang nén z L
Vay

C=7T\/(xA_xB)2+(J’A_yB)2 - (18)

- Tinh chu vi ellip (hinh 4)

b \ C2
A ! B), <—
\ a 7V
TD
C1

Hinh 4. Hinh ellip chup tir 2 camera dong phdng.

Qua h¢ camera ta c6 toa do B 1a (x,,y,,z;) va D la (x,,y..z,)

Cong thure tinh chu vi elip cho béi 5 )
+ z—z 1 . (19)
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3h
C(a,b) = n(a+b)(l + ———
(a,6) = z(a+b)X 1o+\/m)
; (20)
Vc’wih——a_bz
(a+b)
Hay
a->b
(a+b)

C(a,b)=m(a+b) 1+ p 5 (21)
10+ [4-3-970
(a+b)?

Th \ ~ \ {a = |xD|
€0 hinh vé trén thi
b=yl

Vay theo cong thtrc ta co

‘):ﬁqy3‘+‘xD‘ 1- 3@)’3‘_‘)50‘)
[ FEEEL +4+10]QyB+XD)
QyB\Jr‘xDD

5 (22)

III. KET QUA THUC NGHIEM

- MGdi kich thudc do dugce tién hanh do 1ap lai 10 lan. Gia tri ciia mdi kich thudc do 1a gia tri
trung binh cong cuia tri s6 cac lan do.

- Céc kich thu6e chiéu cao dimg gom: cao dimg, cao géc ¢é vai, cao mom cing vai, cao
eo, cao nép lan méng, cao dau goi, rong nguec, rong lung duoc tinh theo cong thire (15);
Céac kich thu6e chiéu dai gom dai khiy tay, dai tay, dai ndch tride, dai nge, dai eo
trudc, dai ndach sau, dai eo sau, dai chan do bén ngoai, dai dui, dai chan do bén trong,
réng vai duoc tinh theo cong thire (16) ; Cac kich thudce vong twong tng hinh tron gom
vdng bap tay duoc tinh theo cong thirc (18) ; Céc kich thude vong tuong ung hinh ellip
gom vong dau, vong cé, vong nguc ngang ndch, vong ngue I6n nhat, vong bung, vong
méng, vong goi, vong bdp chdn, vong c¢é chdn, vong néach, vong khuyu tay, vong cé tay,
vong dui dugc tinh theo cong thirc (22).

- Pi tién hanh danh gia su sai léch kich thudc tinh toan theo nghién ciru va kich thudc
do tryuc tiép bang tay co sai s6 trong khoang 0 +2cm.

IV. KET LUAN
- i tién hanh nghién ctru xay dung thuit toan bién doi 2 diém tir khong gian 2 chiéu
thanh 1 diém trong khong gian 3 chiéu.
- P nghién ctru xac dinh cic cong thirc tinh kich thudc chiéu cao, chidu dai va kich
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thudc vong ; Pa tinh duoc 33 kich thude véi sai 1éch so v6i phuong phap do truc tiép
khoang 0+2cm, ¢ thé ing dung dugc trong nhan tric hoc nganh may.

- Két qua nghién ctru nay 1a co s cho huéng nghién ciru tiép theo vé mé hinh hoa co thé
ngudi theo ky thuat thiét ké nguoc (Reverse Engineering).

- TAI LIEU THAM KHAO
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