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PHUONG PHAP QUET 3D SU’ DUNG KINECT V1 BE XAC PINH
KiCH cO BAN CHAN

THE 3D SCANNING METHOD USING KINECT V1 FOR ESTIMATING
DIMENSIONS OF FOOT

ThS. P4 Thi Thu Thiy
B¢ mon Co khi, Truong Dai hoc Hai Phong

TOM TAT

Trong nganh cong nghiép giay dép, cac gidai phdp lién quan dén thiét ké san pham dwoc dira
ra dé giai quyét cac bénh Iy ban chdn hodc cdc thay doi hinh thai ma khéng dwoc quan Iy theo thiét
bi tiéu chudn. Muc dich ciia nghién ciru nay la dé xudt va danh gia mét phwong phap méi nham
quét ban chan dia trén thiét bi Kinect v1, cho phép quét 3D ban chén khi chiu trong hrong co thé.
D¢ chinh xdc dwoe danh gia théng qua so sanh két qua quét bang Kinect vI véi két qud ciia phwong
phap do truyén thong.

Tw khoa: May quét 3D, Kinect vi; Kich co ban chan; Cong nghiép giay dép.
ABSTRACT

In the footwear industry, footwear solutions are often required to address foot pathologies
or morphological alterations which cannot be managed with standard devices. The aim of this
study was to propose and validate a novel 3D foot scanner based on the Kinect vI devices, allowing
a 3D scan of the plantar shape of the foot to be acquired in weight-bearing. The accuracy was
evaluated by comparing the Kinect vI foot scans with those received with a traditional method used

as reference.

Keywords: 3D scanner; Kinect vi; Foot dimensions, Footwear industry.

1. PAT VAN PE

Trong nganh cong nghiép giay dép, viéc
x4c dinh ddc tinh hinh hoc ciia ban chan la rét
quan trong trong thiét ké san pham dé phu hop
v6i cac dbi twong khac nhau, nhu ngudi lao
dong khoe manh [1], cac van dong vién [2], cac
bénh nhan c6 van dé lién quan dén chan nhu
bénh nhan tiéu duong [3]. Tuy nhién, phuong
phap do chan truyén thong kho co thé ty dong
cung cap hinh anh ban chéan chiu trong luong

va két qua nhan dugc ciing it tin cdy hon so véi
phuong phap do khong ti€p xic bang may quét
3D [4].

May quét 3D anh sang cau triic noi
riéng va may quét 3D quang hoc noi chung la
thiét bi 1y tuong dé c6 duoc hinh anh ban chan
3D voi do phan giai cao. Mot nhuoc diém dang
ké cua thiét bi quét 3D quang hoc c6 d6 chinh
xac cao 1a gia thanh cua thiét bi thuong rat dat.
Kinect v1 st dung k¥ thudt 4nh sang cau trac
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dé xéac dinh do sau cua doi tuong duoc chup ra
doinam 2010 voi gia thanh khoang 150 USD la
mot ngudn dong luc to 16n cho rat nhidu nghién
clru quan trong trong linh vuc thi gidc may tinh
no6i chung va tai tao bé mat s6 3D nodi riéng. Rat
nhiéu nghién ctru lién quan dén thiét bi Kinect
trong cac tmg dung khac nhau da duoc cong bd
[5], [6]. Cu thé hon, s dung Kinect v1 trong
viéc nhan biét va giam sat 16i trong linh vuc
xay dung [7] da duogc gioi thigu.

Chinh vi vay, viéc nghién ctu phuong
phap quét 3D sir dung Kinect vl dé xac dinh
kich ¢& ban chan sao cho hiéu qua cao vé kinh
té va timg bude 1am chu dugc cong nghé dé tmg
dung qua trinh nay vao linh vuc cong nghiép
gidy dép 1a rat can thiét va c6 ¥ nghia to 16n vé
mat hoc thuat cling nhu thuc tién tai Viét Nam.

2. PHUONG PHAP NGHIEN CUU

Véi thiét ké ban dau, Kinect v1 sir dung
k¥ thuét anh sang cAu tric dé thu thap dir liéu do
siu, dugc phat trién dé nhan dang chuyén dong
cta con nguoi trong cac tro choi nhap vai. Véi
d6 phan giai va toc do quét tdt, viée tmg dung
Kinect v1 cho qua trinh quét 3D xac dinh kich
¢& ban chan can dugc thyc hién nhu dudi day.

2.1. Thu thap dir liéu

Thiét bi Kinect vl bao gém hai may
anh, may anh hong ngoai (IR) va may anh mau.
Trong thiét bi ndy con c6 ngudn laser ding dé
phat anh sang hong ngoai. Ngudn laser nay phat
ra mot chum anh sang hong ngoai da duoc ma
hoa va sau d6 chiéu 1én vat thé. Vat thé bi chiéu
boi anh sang hong ngoai s& dugc may anh hong
ngoai chup va so sanh véi mau tham chiéu dé
thu duoc d6 sau tai vi tri can xac dinh. Thong
) ky thuat cua thiét bi duwoc minh hoa trong
bang 1.

Bdng 1. Théng sé ky thudt cia Kinect [6]

Tham sb Giatri | Ponvi
zzlfhan glaimdy anh 000480 | Pixels
Do phan giai may anh IR | 320x240 Pixels
Ty 1é khung hinh Dén 30 Hz
Thi truong may anh IR 57x43 bo
Thi truong may anh mau 60x50 bo
Pham vi lam viéc 0,4-4 m

bé thu thap dir ligu, phén mém Skanect
két hop véi thiét bi Kinect vI thanh mot may
quét 3D c6 thé hoat dong ¢ toc do 1én dén 30
khung hinh/gidy. V&i phan mém ndy, nguoi
ding co thé xuit cac tép 3D thong dung co dudi
.obj, .ply, hay .stl; déng thoi mé hinh 3D cua
vat thé cling duoc tu dong chinh stta mot cach
chinh x4c hay don gian hoa cc thanh phan
hinh hoc phtrc tap.

Hinh 1. Thiét ldp phan mém

Hinh 2. Thuee hién quét vit thé
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Hinh 3. Tao dam mdy diém

Quy trinh quét dugc dé& xuit gom 7
budc nhu sau:

Budc 1: Khoi dong phan mém Skanect
dé tao mo hinh 3D va thiét 1ap cac thong so
trude khi quét, minh hoa trong hinh 1.

Budc 2: Quét bang phan mém Skanect,
két qua thu duoc gom hinh ban chan va khong
gian xung quanh vat thé, minh hoa trong hinh 2.

Bué6e 3: Tao dam mdy diém cua ban
chan, minh hoa trong hinh 3.

Bude 4: Sau khi thu dugc dam may
diém trén phan mém Skanect, tién hanh thiét
1ap mo hinh 3D, minh hoa trong hinh 4.

Budc 5: Loai bo cac diém anh ngoai
lai trong mo hinh 3D bang 1énh Remove Parts
trong Process, minh hoa trong hinh 5.

Budc 6: Tién hanh 1ap day cac khoang
trbng trong mo hinh 3D bang Fill Holes trong
Process, minh hoa trong hinh 6.

Budc 7: Luu mo6 hinh 3D hoan thién,
tién hanh xuat file dé sir dung cho céac budc tiép
theo, minh hoa trong hinh 7.
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Hinh 4. Tao mé hinh 3D

Hinh 5. Logi b6 diém ngoqi lai

Hinh 6. Hoan chinh mé hinh 3D

Hinh 7. Luu moé hinh 3D
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2.2. Xir Iy dir liéu

Skanect khong c6 tinh nang do kich
thudce, nén dit litu 3D duoc xuat dudi dang
file c6 dudi .PLY. Vi vdy, phan mém Geomagic
Design X dugc st dung nhu la mot giai phap
moi ap dung cho mdt quy trinh do kich thuéce
ban chan trén dir liéu 3D. Dac biét, giao dién
va quy trinh thiét ké cua phan mém Geomagic
Design X kha quen thudc va gan voi cac phan
mém CAD/CAM. Quy trinh xir Iy dir liéu duoc
thuc hién theo bén 4 budce dudi day.

Buéc 1: Khoi dong phian mém
Geomagic Design X, minh hoa trong hinh 8.

Budc 2: Chon Import dé mé file can do,
minh hoa trong hinh 9.

Budc 3: Chon 1énh Measure Distance,
sau d6 nhap 2 diém & miii va got ban chan de

xac dinh khoang cach, minh hoa trong hinh 10.

Budc 4: Poc thong sb hién thi.

FETEYSITE mRal

Hinh 8. Phan mém Geomagic Design X

“@ LN DyEEA mnan

Hinh 10. Do kich thudc

3. THUC NGHIEM XAC PINH KiCH cO
BAN CHAN

Muc dich cua viéc thuc nghiém la nham
khao sat kha nang cta phuong phap quét 3D st
dung Kinect v1 so véi phuong phap do truyén
théng. Két qua cua viéc thuc nghiém cling s&
dugc danh gia trén yéu t6 anh huong cua khi
luong dén qua trinh quét.

3.1. Mo ta thi nghiém

smesmENEEIEE s

Hinh 9. Mo file dir li¢u

Hinh 11. Hé thong hé tro quét
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Quaé trinh nghién ctu thuc nghiém xéc
dinh kich c& ban chan st dung thiét bi Kinect
v1, phan mém Skanect va Geomagic Design X
duoc cai dat trén may tinh c4 nhan c¢6 cau hinh
cu thé nhu sau: bo vi xtr 1y Intel(R) Xeon(R)
CPU E3-1505M v5 @ 2.80GHz 2.81 GHz; b¢
nhd dém 32GB; card hinh Quadro M1000M.
Hé thong hd trg gdm c6 khung gd duoc bit kin
xung quanh tranh phan xa anh séng trong qua
trinh quét, c6 canh ctra va gia do kich thudc
430x430x700 mm, thiét bi Kinect v1 duoc lip
duéi day, khoang cach giira thiét bi va mit kinh
cuong luc dat ban chan 1a 0,55 m nhu hinh 11.

Nghién ctru da trién khai thyc nghiém
trén 20 can bo va sinh vién Truong Pai hoc Hai
Phong khoe manh c6 do tudi tir 21 dén 61, déng

thoi khong c6 tién sir vé cac bénh hay phau
thuat lién quan dén ban chan va chi dudi.

Sau khi hoan thanh qua trinh cai dat
hé thong thiét bi, tac gia da tién hanh thu thap
va xtr 1y dit liéu theo phuong phap da dé xuat
trong muc 2.

3.2. Két qua thuc nghiém

Qua trinh thuc nghiém dugc tién hanh
trong 01 tudn. Sau khi tién hanh quét va xu
Iy sb liéu tr m6 hinh 3D thu duoc cua 20 ddi
tuong da gidi thi€u & trén, ta thu dugc bang )
liéu sau:

Bdng 2. Két qua thirc nghiém

STT Truyén thong (cm) 3D (cm) STT Truyén théng (cm) 3D (cm)
1 25,4 26 11 243 25,3
2 22.1 23,5 12 24,9 26,4
3 22,0 242 13 25,3 27,9
4 25,8 26,7 14 24,0 25,6
5 27,4 29,2 15 25,0 26,7
6 253 25,5 16 25,0 25,6
7 23,7 25,6 17 26,3 28,1
8 24,6 26,6 18 26,1 27
9 23,1 25,1 19 24.6 252
10 23,6 26,3 20 24,6 24,9
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3.3. Nhan xét

Sau khi quét thir nghiém dé kiém tra sai
sd gitra hai phuong phap do, tir két qua bang
cho thay chénh léch s6 liéu nam trong khoang
0,3 cm — 2,2 cm. Chi s6 trung binh cong RMSE
trong mo hinh 3D cua toan b bé mit khoang 3
mm, phu hop véi sai s6 giita chan trai va chan
phai.

Céac két qua khi quét ban chan bang
Kinect v1 pht hop vé6i ban chan thuc té va co
thé 1am mot cong cy hiru ich dé danh gia trong
luong co thé, ngoai viéc xac dinh kich cd ban
chan. Tur goc do kinh té, tong chi phi ctia may
quét 3D hién tai la 200-300 USD, day la muc
gi4 ti thiéu ctia mot may quét 3D thuong mai.
Diéu nay cho phép cic phong kham hay cac
nhom nghién ctru co nguén luc tai chinh han
ché c6 thé quét chan dé hd tro chan doan céac
bénh 1y ban chan.

4. KET LUAN

Nghién ctru nay da chi ra d§ chinh xac
ctia thiét bi Kinect v1 trong thi nghiém c6 thé so
sanh vé6i thiét bi do truyén thong. Do do, thiét
bi nay c6 thé duoc st dung hop 1y dé c6 duoc
bé mit ban chan 3D phu hop véi ing dung thyuc
té va co sinh hoc khéc nhau.

Chi phi thap cho may quét chan c6 thé
thay thé cho may quét dit tién, phu hop voi hd
trg thiét ké va chinh hinh. M6 hinh 3D nhén
duogc 6 thé duoc phan tich bang cac tmg dung
phan mém cu thé nhu da néu & trén. M6 hinh
3D ctia ban chdn quét boi Kinect v1 va cac sd
lidu phan tich lién quan c6 thé sir dung cho bac
si chuyén khoa hodc bac si 1am sang dé phan
loai, chan doan kiéu ban chan va thay doi hinh
thai cua ban chan.

Trong nghién ctu tiép theo, tac gia s&
tap trung nghién ctru quét 3D toan bg hinh dang

ctia ban chan dé cung cap dir liéu hoan thién
cho qua trinh san xuat giay dép cling nhu cac
ung dung trong linh vuc y te. %
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