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Tém tit

Muc dich ciia nghién cieu nay la phdt trién mé hinh quét co thé 3D véi cam bién Kinect, mét tw thé

6 thé dimng ¢ cdc vi tri khdc nhau dé quét co thé tir o ldy dit liéu 3D do cho nganh may mdc. Uu diém

la sir dung Microsoft Kinect ré hon nhiéu so véi cdc thiét bi quét 3D théng thwong, hé thong quét don

gian, gon nhe, dé di chuyén, toc d¢ quét nhanh, thudn tién dé ldy mau dir liéu do hang loat tot hon. Trong

bai bdo nay, trinh bay két qua nghién citu phwong phdp do 3D sir dung dit liéu cam bién Kinect cho cong

nghé may do va thoi trang tai Viét Nam. Xdc dinh mot s6 phwong phdp tinh todn, chon tham 6 ciia hé

théng, nhdn va xie Iy tin hiéu. Thiét bi c6 kha ndng quét co thé nguwoi véi kich thwée HxR 2,2 m x Im., d¢

chinh xac nho hon 7mm.

Tir khéa: Cong nghé quét, mé hinh co thé 3D, cam bién Kinect

1. Giéi thiéu

Viée x4c dinh duge sé do mot cach chinh xéc
trén co thé con ngudi dé cung cép cho thiét ké
trang phuc noi riéng va ung dung cho cac nganh
khac noi chung 1a khéng don gian. Phuong phap
truyén théng 13 phuong phap do truc tiép, xéac
dinh cac mdc do co thé mang tinh chu quan, doi
hoéi ngudi do can phai duge tap hudn vé phuong
phéap do. Thém nita trong qua trinh do con c6 mot
s6 vi tri kho xtr 1y vi du nhu do vong dui tai vi tri
day quan (nhay cam trong qua trinh do).... Ngay
nay, voi sy phét trién ciia KHKT do luong céc s6
do dugc xac dinh chu yéu bang phuong phap do
khéng tiép xuc gém: do gian tiép 2D va do gian
tiép 3D. Trong phwong phap do gian tiép 2D thi
anh 2D chup tir nhiéu hudng s& duge xur ly dé
trich xuit duong bién, trich xuit méc do va tinh
kich thudc co thé. Pay 1a phuong phap duoc
nhiéu cong trinh nghién ctru boi gia thanh thiét bi
khong cao, linh hoat trong qua trinh do, st dung
don gian. Tuy nhién, két qua tinh kich thudc
khong dat d6 chinh xac bing phwong phap do
gian tiép 3D va khong phan tich dir liéu dugc &
nhimg vi tri khudt trén co thé ngudi [4][8].
Phuong phép do gian tiép 3D st dung ky thuat
chiéu tia laser va anh sang trang pht hop quét co
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thé ngudi cho cic nghién ctru nhan tric trong
nganh may. Két qua cua viéc quét 1a tao ra dit liéu
dam may diém dé tir 46 ding cac phan mém xir ly
tinh toan kich thudc tir dir liéu ddm may diém do.
Pay 1a phuong phap do tién tién cung cip do
chinh xé4c do cao, tdc d6 do nhanh, do dugc hinh
dang clia nhitng mau phirc tap va img dung duoc
cho réat nhidu nganh cong nghiép khac nhau nhu
dién anh, y hoc, co khi, may mic [5]....Tuy
nhién, ddy la phuong phép do mdi sé lugng céac
cong trinh nghién cuu tai Viét Nam con han ché
chwa dap tmg duoc yéu cau thuc té. Bén canh doé
nd cling c6 nhitng mat han ché nhét dinh voi thiét
bi do hién dai, tén nhiéu chi phi, diéu kién chup
anh va thiét 1ap hé thdng xu ly dit liéu phuc tap.
Tai Viét Nam chi duy nhat Vién Dét May Ha Noi
duoc trang bi hé thong do gian tiép ctia hing TC2
chinh vi vay viéc tiép can va st dung hé thong dé
phuc vu nghién ctru va san xuit gip nhiéu Véi
phuong phap nay dit li¢u thu dugc vdi dd sau ro
rang va khéng bi anh huong cia anh sang moi
truong xung quanh. Nhiam dép ng nhu cau thyc
té dé tai da nghién cltu ché tao ra mot thiét bi do
gian tiép 3D ung dung do kich thudc co thé ngudi
sir dung cam bién Kinect c6 chi thap ma van dam
bao dwgc yéu cau do. Hé théng dung cum cam
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bién Kinect hién nay dang dugc nhidu nha nghién
cuu dua vao ung dung nhu lam phim hoat hinh,
chuyén dong Robot rat hiéu qua vi hé thong thiét
bi nho gon, don gian, tdc d6 thu nhan hinh anh va
xt ly dir liéu. Véi ing dung nay ciing da dugc
mdét s6 nha nghién ciru trén thé giGi da nghién ciru
tuy nhién ho cling khéng chi rd dugc viéc tng
dung vao nganh may mac c6 hiéu qua hay khong
[6], [7], [8], [9]. Chinh vi vdy la co s¢, dong luc
cho nhém nghién ciru tiép tuc tim hiéu, gép phan
vao viéc khai thac thiét bi 3D, phuong phap quét
3D co thé nguoi mot cach hi¢u qua hon. Sau mot
khoang thoi gian nhém nghién ctru da hoan thanh
viéc ché tao thiét bj quét co thé nguoi su dung
cam bién Kinect, dic biét dén nay o Viét Nam
chua cé cong trinh nghién ctru nao ung dung cum
cam bién Kinect vao quét co thé nguoi dé 1dy dau
hiéu nhan tric phuc vu cho nghanh Dét may mot
céch hoan thién. Hon nita cht nhiém dé tai mudn
ké thira cong trinh nghién ctru ndm 2017 ciia minh
lién quan dén linh vuc nay 1 co so dé nghién ciru
nang cip, hiéu chinh hé thdng thiét bi [1].

Trong bai viét nay, tic gia da thiét 1ap duoc hé
thong do luong, xir ly dit lidu hinh anh thu dugc
thanh dir liéu dam may diém. Cung vdi do, tac gia
dua ra phuong phéap hiéu chuan khoang céch thiét
bi dén ddi twong do dé thu dugc két qua thuc
nghiém dép tng tiéu chuan.

2. Cong nghé quét co thé ngwdi biang cam bién
Kinect

2.1. Phwong phap do quét 3D sir dung Kinect

So d6 khoi hé quét 3D sir dung cam bién Kinect

Hinh 1. So @6 khoi hé thong quét.
Nguyén ly xuat dit liéu dau ra cua Kinect v2

va tém tit tinh toan ddm may diém:
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Hinh 2. Nguyén Iy xudt di¥ liéu dau ra ciia Kinect v2
O phuong phép nay sir dung thiét bi kinect la
thiét bi quét chup d6i tuong vat thé. So sanh véi
phuong phap anh sang ciu tric thi thiét bi sir
dung da dugc tich hop tré nén gon gang tién loi
cho viéc di chuyén (vé& mat thiét bi):

& P e — o

ey
pp.sitdung Kinect VE

L:

Hinh 3. So' dé phiong phdp dnh sdng cdu triic va
phwong phap sir dung Kinect

2.2. Lwa chon phuong dn thiét ké hé thong tiv
phwong phdp sw dung Kinect V2

Hé thdng may quét 3D co thé ngudi sir dung
Kinect V2 bao gom:
H¢ thé'ng ban xoay: Ban dat vat do dugc thiét ké
¢ thé quay vat thé can quét dam bao dién tich
quét trén vat do dugc tdi da véi chuyén dong
chinh 13 quay cac géc khic nhau trén mit phing
chua vat (quanh truc Oz) nho dong co dugc gén
vao mot dai rang dan dong cho ban quay

Chén d& may anh: C6 nhiém vy lam gia d¢
cho cam bién Kinect V2, ¢6 thé diéu chinh chiéu
cao va géc nhin cia Kinect V2 so v&i mat dat

Microsoft Kinect st dung trong nghién ciru
nay la Kinect V2 c¢6 kich thuéc 14.8” x 5.9” va
4.8”, khéi luong 3kg. Mdi Kinect déu ¢ mot
camera RGB, mot cam bién dé sau (deep sensor)
va diy microphone, cung cip day du kha nang
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chup chuyén dong co thé duéi dang 3D, nhdn
dang khu6n mat va giong ndi.

Sensor Components

Hinh 4. Céu tao ciia cam bién Kinect V2

Mot may tinh ¢4 nhan c6 cong 3.0 va cau
hinh vira du dugc sir dung dé két ndi véi Kinect
V2. Viée st dung 1 chiéc may tinh c6 ciu hinh
cao s€ giup viéc thue hién thu quét hinh anh va xi
ly dir liéu nhanh hon va chinh xac hon.
Str dung phan mém xu li tin hidu quét chup —
SDK Microsoft:

KINECT

®
HD Face Basics-WPF

KINECT @
Infrared Basics-WPF

KINECT ®

= &

KINECT 2 ®

. o)
Speech Basics-WPF

KINECT ®

Hinh 5. Giao dién phan mém SDK

Trén hinh 5 1a giao dién phan mém ctia thiét
bi do bién dang 3D st dung cam bién Kinect v2 .
C6 thé tuy chinh chdt lugng anh nim trong
“voxels per metter ” sau d6 tién hanh hiéu chudn
thiét bi vao chwong trinh xir 1y. Trén giao dién
con c6 thanh céng cu chira chiic nang dinh dang
file ghép nhu “ STL, PLY hay OBJ” dé chiing ta
c6 thé tiy chon xudt d& dang hon.
Coéng cu: Khdi lugng d6 phan giai diém anh 3
chidu; cuong do giai mi xac dinh ngudng nhi
phan cua diém anh. Xac dinh duoc khoi lugong
diém anh 3 chiéu trén mdi mét (tap trung mat do
diém anh), gii han khong gian chidu sdu quét dbi
tuong...

Viéc thiét ké hé théng ban xoay, diéu khién hé
théng thét bi do dwoc g dung tir trude dé [1].
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Hinh 6. M6 hinh hé thong ban quay
2.3. Phuong phip xic dinh thong sé ciia h¢

théng do

Trong phuong phdp do nay khoang cach tur
may chiéu dén vat thé (L) s& anh huéng dén pham
vi do va do phan giai. Pé x4c dinh khoang cach L
cho thiy rang néu L nho thi dién tich anh miu
chiéu 1én vat nho nhu vay dé chiéu dugc hoan
toan chiéu cao cua co thé ngudi s& phai chiéu
nhiéu lan. Néu khoang cach L 16n thi ti 1é phéng
dai anh miu do mdy chiéu chiéu s& 16n lam cho
d6 phan giai cua thiét bi thap.

Bude I: xuat phat tir thong sb thiét bi Kinect
V2 tir nha san xut véi so dd khong gian quét nhur
sau

Projector

Hinh 7. Géc mo theo chiéu doc ciia camera hong ngoai
Xac dinh duoc L:

a=tan~' 22 (1)
0=tan—t*2 )
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Trong do:
o 1a géc mo theo chidu doc cua camera véi vt
do;
0 13 géc mé theo chiu ngang cta camera véi
vat do
Xuét phét tir o = 30° ctia bd thong sb thiét bi
ma nha san xuét cho, theo (1) tinh dwgc khoang
cach Lo tdi thiéu dé dat thiét bj Kinect:
h 1800

Lo = —2— = —2— = 900v/3 (mm) = 156 (cm)

tana tan 30
3)

Pay 1a Lo theo 1i thuyét tinh duoc, can thuc
nghiém kiém tra Lo qua phdn mém dé kiém
chiing

Do chiéu cao 16n hon rét nhiéu chiéu ngang
ctia d6i twong do nén chi khao sat géc mé o clia
camera hong ngoai ma k xét dén géc mo theo
chiéu ngang

Bude 2: Kiém tra Lo qua phin mém
Khoang cach dat Kinect 1a: 156 (cm)

Chiéu cao Kinect so véi mat dat 1a: ho + h/2 =
30+90 =110 (cm)

Panh gid: Vi khoang cach Lo i thuyét thi
hinh anh thu dugc c6 khong gian vira du chira
toan bo kich thudc ciia ddi twong véi chiéu cao h.
3. Két qua tng dung
3.1. Két qua thiét ké hé thong

Véi  phuong phap va tinh toan xay dung
dugc mo hinh thtr nghiém nhu hinh 8.

i f I
Hinh 8. Hé hong thiét bi do bang cam bién Kinect
Thiét bi st dung cum dau do gom may chicu
cong nghé¢ DLP c6 d6 phan giai 1024x768.
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Camera DFK 41BUO02 ¢6 d6 phan giai 1280x960.
Ban quay c6 thé chiu tai 100kg véi van toc quay
¢6 thé thay dbi dugc. Thi nghiém duoc duge thuc
hién vé6i didu kién anh sang méi truong dugc
kiém soat.

M6 hinh thir nghiém hé théng do bude dau da
tao va thu dugc dit liéu quét mot cach dé dang
tranh anh hudng nhidu cia mdi trudong.

3.2. Két qua xac dinh mét s6 thong s kich
thuée co thé nguoi

Véi Li > Lo= 156cm

Cac yéu t kiém tra trén dit liéu thu dugc: S&
diém anh; bé mat tao thanh; s do chiéu cao; sb
do vong nguc; sai s6 tuyét d6i va sai sé tuyét doi
trung binh ctia mdi lan do.

Lua chon khoang cach khao sat nhu sau: L1 =
180cm; L2 = 210cm; L3 = 240cm; L4 = 270cm;
L5 = 300cm lan lugt thu duge két qua nhu sau:

{(l’ch thwée chiéu cao va va vong nguc tiéu
chuan cua manocanh: 1800mm va 820mm

Hinh 9. Céc lan do kich thuedc chiéu cao va vong nguec
voi L1 = 180cm

3.2.1. Sw én dinh ciia hé thong

O cic bude thuc nghiém lay két qua trén da
tién hanh 6 1an do quét véi mdi khoang cach Li.
Thoi gian ctia mdi 1dn xuat két qua trong ciing 1
khoang cach duoc lya chon ¢ day l1a: T = 60s

Tir két qua sé lwong diém anh thu dugc va
chat lwong ciing nhu kich thude cua mdi hinh anh,
1ap ra so dd thé hién sy thay d6i nhu sau:
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Bidu db Vertical qua mdi Ian do

Biéu do 1. Sy thay d6i diém anh qua méi lan do
Nhdn xét:

Vé&i mdi khoang cach Li, thdy rang s6 diém
anh thu duoc s& tang lén lién tyc va 6n dinh.
Trong khoang 2 lan do dau tién thi s6 diém anh
tang manh, thé hién su chua 6n dinh cia hé théng.
Thoi gian d¢ s6 diém anh thu dwgc 1a 6n dinh:
t=2T =2x60 =120(s).

Sau thoi gian 6n dinh hé thdng, hinh anh thu
quét dugce cod chét lwgng hinh anh tdt va on dinh
nhit d6i véi pham vi khoang cach twong tng.

& Al -f=

Hinh 10.‘ Chat lwong bé mdt sau khi én dinh qua cac
lan do wng voi 6 khoang cdch khao sat
3.2.2. Danh gid sw anh hwong cvua khodng cdch

dén dé chinh xdc

Tir két qué tinh toan kich thudc trung binh va
sai sO kich thudc trung binh véi 2 bd sb licu 1a
chidu cao ddi tuong va sé do vong 1. Lap biéu do
su thay di kich thude va sai s6 kich thudc:
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Gia tri do trung binh qua céc Ian do

KHOANG CACH DO

58 do vbng 1 trung bint

Biéu do 2. Kich thude chiéu cao va sé do vong 1 ciia
ting khoang cdch

Sai léch kich thwéc do trung binh

R

=2.4m L=2.7m

KHOANG CACH DO

Biéu do 3. Sai léch kich thirdc trung binh g véi cdc
khodng cach khdc nhau

Biéu dé 4. Gia tri do trung binh va sai léch thuc e
3.2.3. Pdnh gid két qud thwe nghi¢m

Hinh 11. Chat lwong bé mat khi khodng cach I6m hon
3m, mdt manacanh khong phan biét vo cdac bg phdn
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Hinh 12. Dir lieu 3D (manocanh) thu dwoc sau quét

Hinh 13. Dit liéu co thé ngieoi thu dwoe sau quét

Tir két qua sb liéu quét chup va hé thong biéu d6
trén, c6 thé dua ra 1 sb danh gia sau: Ddi v6i ddi
tugng nghién ciru ¢6 chiéu cao 180cm, s do vong
1 1a 820cm thi kich thudc do quét dugc danh giad
qua biéu do khi thay d6i kich thude tir L = 1,8m
dén L =33m. Tu khoang cach 1,8m dén 2,4m thi
sai s6 kich thudc giam dan tir 3,5% cho dén 1%.
Tiur khoang cach 2.4m dén 3m thi sai sé kich
thudce giam dan nhung 6n dinh hon, két qua do
quét trong dbi chinh xac va gan véi kich thude
thue. O khoang cach 3m thi chit luong hinh anh

Tai li€éu tham khao

thu dugc 1a tot nhat va sai sb kich thudc 1a nho
nhat. V§i khoang cach 16n hon 3m thi sai s6 tang
manh, chat lugng hinh anh kém.

Nhue vay khoang cdch téi wu tir Kinect téi doi
twong la tir 2,4m cho dén 3m
4. Két luan

Két qua thu duogc thiét ké va ché tao hé théng
co khi may quét véi doi tuong co thé nguoi. Ung
dung thuat toan dung hinh va ghép hinh twong d6i
manh. Setup hé thdng ciing nhu théng sd phan
mém t6i wu dé ung dung do ddi tuong. Panh gia
duogc sy anh hudng tir yéu t6 khoang cach do dén
két qua thu quét d6i tugng. Nghién ctru sau hon
vé két qua va do chinh xdc cho phuong phap do
3D bang Camera Kinect V2. Két qua thu quét cho
chét lugng bé mit va chét luong hinh anh tuong
d6i &6 nét va budc dau c6 thé ung dung duoc
trong mot s6 linh vuc nhu thoi trang may mac hay
sinh tric co thé.

Tuy nhién van con han ché va hudng nghién
ctru tiép theo: Thoi gian quét chup va xtu li con
cham, bd phan xu li tin hiéu can ¢6 céu hinh cao
d¢ thoi gian dap tng viéc quét chup nhanh hon.
Chua tng dung phan mém ghép tu dong. Pac biét
d6i twong nghién ctru macocanh 1a vat tinh ¢6 tinh
6n dinh cao, con khi quét trén co thé nguoi ¢ do
rung nhét dinh, chinh vi vdy anh huong dén a6
chinh xac cuia phép do. Trén co sé do la hudng
nghién ciru tiép theo cho nhém nghién ciru nhu
nghién ciru phan mém trich xuat dugc dit liéu 3D
tu dong, tim hiéu nhiing yéu t6 anh huong dén
qua trinh quét trén doi tuong that, so sanh do
chinh x4c cua may quét sir dung cam bién Kinect
v6i mot sé may quét 3D co thé ngudi thwong mai

trén thi truong hién nay.

[1] Nguyén Thi Nhung, Nguyén Thi Kim Ctic, Nguyén Vin Vinh, Phan Thanh Thao (10/2016 ), Mot

50 két qua ché tao thiét bi do thong sé kich thuéce co thé ngwoi bang dnh sing cdu tric, Hoi nghi

khoa hoc cong nghé toan qudc vé co khi - dong luc 2016.

[2] Nguyén Thi Nhung, Phan Thanh Thdo. "Nghién ctru xay dung hé thdng ¢ s6 trang phuc nit gidi

d6 tudi 35 dén 55 dia ban thanh phd Hung Yén ". Tap chi Khoa hoc va Cong nghé céc truong k§

thuat, s6 114, nim 2016.1SSN: 2354-1083.

[3] Nguyén Thi Nhung, Phan Thanh Thao, Nguyén Thanh Hung, Lé Trong Tin. “Xéc dinh cac kich

A9

thudc co thé nguoi tir dir liéu ddm may diém 3 chiéu”. Tap chi Khoa hoc va Cong ngh¢ - trudng
DHSPKT Hung Yén. S§ 15, 9/2017, ISSN 2354-0575.

122] Khoa hoc & Cong nghé - S6 24/ Thang 12 — 2019

Jornal of Science and technology



[4]

[5]

[6]

[7]

(8]

[9]

ISSN 2354-0575

Nguyén Thi Ngoc Quyén (2015), Nghién citu iing dung phuong phdp do gidn tiép 2D va xdy
dung hé théng kich thude co thé nam sinh vién phuc vu nganh May, Ludn an tién si, Pai hoc
Bach Khoa Ha Noi.

Lé Quang Tra (2016), Nghién ciru do bién dang 3D cua chi tiét bang phwong phdp xir dung dnh
sang cdu triic, Luan an tién si, Pai hoc Bach Khoa Ha Noi.

Andrea Tagliasacchi, Ibraheem Alhashim, Matt Olson, and Hao Zhang. Mean curvature
skeletons. Computer Graphics Forum, 31(5) :1735-1744, 2012.

L. Shapira, A. Shamir, and D. Cohen-Or. Consistent mesh partitioning and skeletonisation using
the shape diameter function. The Visual Computer, 24(4):249-259, 2008.

S. Gottschalk, M. C. Lin, and D. Manocha. OBBTree: A hierarchical structure for rapid
interference detection. Proceedings of the 23rd Annual Conference on Computer Graphics and
Interactive Techniques, New Orleans, Louisiana, 1996, pp. 171-180.

Liu, R., & Zhang, H. (2007). Mesh segmentation via spectral embedding and contour analysis.
Computer Graphics Forum, 26(3), 385—394. http://doi.org/10.1111/j.1467-8659.2007.01061.x

APPLYING THE KINECT SENSOR ON SCANNING 3D HUMAN BODIES

Abstract :
In this study, a 3D body scan model has developed by applying the Kinect sensor. The 3D body of

model has scan in different positions to obtain virtual 3D data for the garment industry. The method have

much advantages that the conventional method. The Microsoft kinect is much cheaper than conventional

3D scanning devices with simple scanning system, compact, easy to move, fast scanning speed,

convenient to sample measurement data. The obtained research results of 3D measurement are used for

tailor technology and fashion in Vietnam. The calculation methods, selected parameters of the system,

receive and process signals have defined. The device can be scanned the human body with dimensions

HxR 2.2 m x Im, and it’s accuracy is less than 7mm

Keywords: Scanning technology, 3D body model, Kinect sensor
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