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TOM TAT

Ty dong trich xudt moc do trén co thé nguoi tir anh 2D la mot trong nhitng kj thudt hiéu qua hé tro
tinh kich thudec co thé ngieoi trong phmmg phap do gian tlep Voi bai bao nay, chung toi gioi thiéu
phuwong phap xac dinh cdc dlem moc do tur dwo’ng bién co thé nguoi trich xudt ur anh 2D mat trudc
va héng. Véi két qua 33 méc do dwoc trzch xudt tiw dong tir mdt trude va 29 moc do duoe trich xudt
tir bén héng co thé img dung cho nhén trac hoc nganh may. Két qua dirge danh gid bang phwo’ng
phap so sanh thwc nghlem gitka xdc dinh méc do bang phirong phdp triec tiép truyén thong va phan
mém trich xudt méc do.

ABSTRACT

Automatically extract landmarks on human body from 2D images is one of the effective techniques
to support the body size of the indirect method of measurement. With this paper, we introduce the
method of determining the landmark from the edge of the body extracted from 2D images of the
front and side. With 33 markers measured at the front and 29 markers measured from the side
results are extracted automatically that can be applied to anthropometric garment. Results are
evaluated by means of comparison between the experimental landmarks determined by the direct
method and software.

1. PAT VAN PE
S6 do co thé nguoi 1a mot trong nhitng yéu
to phuc vu thiét ké dé tao nén dd vura van cua

Cung v6i sy phat trién cua khoa hoc k§
thuat, phuong phap do gian tiép ra doi vai cac

trang phuc, nén xdy dung hé thong sé do chinh
x4c 14 can thiét va viéc xac dinh mdc do c6 vai
tro rat quan trong.

Xac dinh mbc do co thé thyc hién bang hai
phuong phap: truc tiép va gian tiép. Phuong
phap do truc tiép mat nhiéu thoi gian, cong
sirc, nhan cong va nhan vién do phai duoc huan
luyén can than, néu khong s& anh huong dén két
qua do [1].

ung dung cong nghé quét 3D scanner [2],[3],[4],
chup anh 2D [5],[6],[7]

Cong ngh¢ quét 3D dugc Gng dung trong
nhiéu linh vuc va bude dau dugc 4p dung trong
nganh may. Tinh ning trich xuat mdc do ctia hé
thong quét 3D twong ddi chinh xac nhung dau
tu hé thong voi chi phi cao va dé thyuc hién phép
do chinh xac phai kiém soat yéu t6 anh sang, do
bong trang phuc, d6 rung co thé... néu khong
s& anh huong dén két qua dam may diém (hinh

1)
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Hinh 1. Két qua dam mady diém tir hé thong 3D
scanner.

Phuong phéap do gian tiép sir dung anh 2D
chup dugc tor may anh ky thuat s6, camera,
webcam...va dung ky thuat d6 hoa dé xu ly
anh va trich xuat mdc do. D6 chinh xac phuong
phap nay khong thé so sanh véi cong nghé 3D
scanner nhung két qua van ing dung dugc cho
nhan tric hoc nganh may ciing v&i mot s6 uu
diém: thoi gian chup anh nhanh nén két qua
dudng bién it bi anh huong boi do rung co thé,
anh sang, mau sic trang phuc va gia thanh san
pham.

2. NGHIEN CU'U TRICH XUAT MOC PO
2.1. Thiét bi nghién ctru

Thiét bi chup anh: camera loai chup anh
Gia d& thiét bi chup anh

May tinh

Phong man

2.2. Thiét 1ap chup anh
a. Phong man va trang phuc miu chup

Tiéu chuan lya chon phong man: mau tron,
khong bong, mau t6i. Mau phong man va bong
co thé s€ bi thudt toan loc trong qua trinh xur ly
anh. Tu tiéu chuan trén tac gia da nghién ctu
chon mau xanh duong

Quy dinh vé trang phuc:
- Mau chup khdéng mic 40; Mic quan dui bo
sat, mau sang va khac gam mau vé1 phong man
dé khoi bi loc bo boi thuat toan nén mau trang
phuc c6 thé 1a: trang, do, hong, vang.... ; Doi mil
om sat dau bao dam toc khong lam gian doan
duong bién.

b. Tw thé chup anh

Qua nhiéu nghién ctru thir nghiém céc tu thé
mau chup, di chon quy dinh tu thé mau chup
nhu sau: mat nhin thang phia trudc; Vai ngang;
Tay dang ngang tao thanh goc 40° so voi than;
Céc ngon tay khép sat tu nhién; Tay phai long
ban tay huéng vé phia trude; Tay trai 10ng ban
tay hudng xudng mit dat; Hai chan dang ra,
khoang cach tai 2 got chan la 25cm, khoang
cach tai 2 miii chan la 35cm.

c. Thong so6 lip camera

Yéu cau dat ra 1a dudong bién duoc tron lién
tuc va giam thiéu d6 nhiéu tai cac vi tri khong
can thiét. Néu do6 phan giai camera cao thi
duong bién sé khong tron, thuat toan s¢ kho xu
1y. Qua qua trinh nghién ctru, chon d6 phan giai
clia camera tuong Ung v4i 2 megapixel.

Anh miu dugc luu véi kich thude 780x1200
pixel

bé dam bao camera quét dugc toan by anh
chup, vi tri camera dugc lap nhu sau:

- Camera 1 dat vudong géc véi nguoi ( phia mat
nguoi mau): cao cach mat dat 60cm, khoang
cach tir camera dén nguoi 3,3m

- Camera 2 dat vuong gbéc véi canh tay (phia
bén hong ngudi mau) va khodng cach dat giong
camera 1.

d. Anh sang

- Qua nhiéu thir nghiém, qua trinh chup anh
phu hop v61 anh sang tradng hoac anh sang den
neon.

2.3. Qua trinh xir Iy anh va trich xuit méc
do [6]
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a. Tach hinh nén (hinh 2)

Hinh 2. Anh chup mdt trude va bén héong.

Trong may tinh, mot pixel dugc luu gitt voi
3 gia tri R (red), G (green), B (blue), mdi gia tri
¢6 d6 16n nam trong khoang [0,255], [8] ngudi
ta goi day la khong gian mau RGB (hinh 3). Tuy
thudc vao muc dich xtr 1y anh, khong gian mau
RGB thuong duoc chuyén doi vé cac khong
gian mau khac dé thuan tién cho qué trinh xtr
ly. Bé tach hinh nén, khong gian mau HSV s&
dugc su dung, 3 gid tri mau trong khong gian
HSV [9] gbm:
H (Hue): mau sic, c6 gia trj tir 0°-360°, 0° dugc
xac dinh tai mau do.

S (Saturation): cuong do mau (d¢ dam nhat), co
gia tr1 0-255.

V (value): do sang, c6 gia tri 0-255.

DPé loc phong man mau xanh duong, trong
khong gian HSV, ta loai bo nhitng pixel c6 gia
tri (180°<H<240°) va (30<S<255)

Magenta (255,0,255)
Elua (0,0,255)
/

Red (255,0,0)

1 * Cyan (0,255,25!
Yallow (255,255,0) 4

Green(0,255,0)

Hinh 3. Khéong gian mau RGB va HSV.

b. Tach dwong bién (hinh 4)

Hinh 4. Tach dwong bién mat trudc va bén hong.

Str dung k¥ thuat tich duong bién theo
phuong phap Canny [10]. Phuong phap nay
dam bao duy tri tt huéng va su lién tuc cua
dudng bién. Cac budc co ban gom:

- Lam tron céc diém bang ma tran

(2 4 5 4 2]
4 9 12 9 4
B:is 12 15 12 5 s (1)
159
4 9 12 9 4
12 4 5 4 2]

- Tim do phan giai mau sic cic diém anh
Tinh dao ham D, (x,y) va D (x,y) cua anh theo
bién x va y sir dung ham kernels 3x3

1|0 |+1 +1]|+2|+1
-2| 0 |+2 ojlojo
-1| 0 |+1 -1]-2|-1

- Tinh d¢ 16n va goc cua gradient

D :\/Df(x,y)+1/D§(an’) )

D, (x,y)
Dy(x’y)) (3)

0 = acr tan(

Tinh & bang cach lam tron 6 vé mot trong 4
gia tri 0°, 45° 90°, 135°
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- Néu 0'(x, y) = 0, thi pixel (x + 1, y), (X, y),
and (x — 1, y) dugc xem xét

- Néu 0'(x, y) = 90e, thi pixel (x, y + 1), (x, y),
and (x, y — 1) dugc xem xét

- Néu 0'(x, y) = 45¢, thi pixel (x + 1, y + 1), (x,
y), and (x — 1, y — 1) dugc xem xét

- Néu 0'(x, y) = 135¢, thi pixel (x + 1, y — 1), (x,
y), and (x — 1, y + 1) dugc xem xét

Suy ra pixel (x,y) dugc xem xét 1a nam trén
duong bién khi va chi khi gia tri gradient (D)
cua (x,y) lon nhat trong 3 pixel dugc xem xét

- Néu D(x,y) < tlow, b6 qua diém bién nay
(output 1a black)

- Néu D(x,y) > thigh, giit diém bién nay (output
la white)

Néu tlow <D(x,y) <thigh, va bat ky pixel
lan cdn nao cua no co gia tri gradient lon hon
thigh, giir diéem bién nay (output 1a white)

Néu tat ca pixel 1an can c6 gia tri D(x,y) <
thigh, nhung c6 1 diém thudc vao khoang [#low,
thigh], ta tim ti€p trong lan can 5x5. Néu thda
man yéu cau trén van gitr diém nay (output la
white)

Nguoc lai, diém pixel hién tai khong thudc
duong bién (output 1a black)

c¢. Ma héa dwong bién (hinh 5)

Hinh 5. Duong bién dwoc md hoa.

Mi hoa duong bién bing Freeman Chain
Code [11]. Méi pixel trén anh sé& c6 8 vi tri pixel
khac bao quanh dugc quy udc gia tri nhat dinh
tur 0 - 7. Chain code cua pixel la gia tri tuong
tg cua vi tri pixel lién k& no.

Ma chain code dugc dung cé gia tri 0 chi
hudng ngang phai, danh s6 theo chiéu kim dong
ho (hinh 6)(hinh 7)
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Hinh 7. Chon géc la pixel trén trdi. Chain code ciia
hinh nay la: 07654312.

d. Trich xuit méc do

Viéc trich xuat diém méc co thé dua vao:
- Chain code thé hién huéng di cia duong bién.
Viéc phan tich chain code c6 thé x4c dinh duoc
cac diém moc trén co thé & nhiing doan cua bé,
nhitng doan thay d6i huéng trén duong bién
- Vi trf ctia diém mée do duge do trong pham vi
duong bién da dugc phan doan theo ty 18 co thé
nguoi [12] theo (hinh 8):
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Hinh 8. Chia co thé ngueoi theo ty 1é dau.

Diém gbc ctia chain code sé& 1a diém cao nhat
dinh déu, tir day dé xac dinh cac diém mdc.
Quy ude nhu (hinh 9):

- H 1a chiéu dai twong d6i ctua dau. H = (chiéu
dai co thé)/8.

- (xy) la toa do pixel trong anh. Diém (0,0) trén
anh 1a géc nam & phia trén bén trai.
- Xmin, Xmax 1a gia tri toa 6 x nho nhat va 16n
nhat ctia dudng bién.
- Ymin, Ymax 13 gié tri toa d0 y nho nhat va 16n
nhat ctia dudng bién.

(0,0) X min N X max

Hinh 9. Truc toa do trén anh.

Vi du: Xdc dinh méc do dinh dau (hinh 11)
Pinh dau la diém pixel cao nhdt trong dnh. Néu
c6 nhiéu pixel lan cdn nhau trén hang cao nhdt
thi diém moc dinh dau dwoc trich xudt tir trung
diém ciia doan pixel lién tiép do.

Méc do
dinh dau

/

Hinh 10. Xéc dinh méc do dinh dau.

3. KET QUA THUC NGHIEM
Hé théng tuy dong trich xuét duoc 49 mbe
do tor duong bién mat trudc (hinh 12a) va 22
mdc do tir dudng bién bén hong (hinh 12b)
So sanh cac mbc do do phan mém trich xuat
va mdc do xac dinh bang phuong phap truc tiép
cho két qua (bang 1) nhu sau:

Bdng 1. Dé léch moc do giita phan mém trich
xuat va moc do thuc te.

Pidm mbe do Dé !éch S0 v;m' diém

moc thuc té (mm)

Truc x Trucy
Dinh dau 0 3
Diém gitra tran 0 4
Dot séng ¢6 7 0 5
Hom tre ¢d 0 4
Mom cung vai 5 0
Goc cd vai 3 0
Diém dau nguc 1 1
Rén 1 1
Piém ngang eo 0 6
Diém mao chiu 0 6
Diém ngang gdi 3
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Piém bap tay

Piém khuy tay

Mit cé tay

Mat ca chan

Piém got chan

biém nép nach

Dbiém nép lan moéng
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biém dui

i

Hinh 11. Trich xudt méc do madt truée (a)
va bén hong (b).

TAI LIEU THAM KHAO

4. KET LUAN

- 2 camera dong phang chyp anh ciing mot luc
mit trude va bén hong co thé gitp thoi gian
chup anh va xur Iy dugc nhanh chong, it bi anh
huong boi do rung co thé va viée thay doi tu thé
dé chup.

- Camera dugc chon véi do phan giai 1600
x 1200, twong duong voi 2 megapixel 1a thap
nhung van dat dugc két qua dudong bién chinh
xéc, diéu nay giup phan mém khong bi lac hau
theo su phat trién ctia cong nghé thong tin.

- Tr &nh chyp 2D theo 2 hudng vudng gdc (mat
trude va bén hong) da nghién ctru tng dung ky
thuat do hoa xir 1y anh dé tach hinh nén, tach
duong bién, ma héa duong bién va thuat toan
xtr ly diém, nhan dang duong bién dé trich xuat
mobc do.

- Chuc nang loc mau ctua chuong trinh khong
bi nhay cam boi anh sang, huéng sang, ngudn
sang ctia bong trén phong man: gdm bong do co
thé ngudi mau, béng tir nép nhin trén phong,
bong cua anh sang dén, bong ¢ ria ban chan.....
day 1a mot vu diém manh so v6i mot sé nghién
ctru trude day.

- Két qua trich xuat méc do sé& 1a co so dé xay
dung thuat toan tinh kich thudc co thé ngudi 3D
tur anh 2D.
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