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TOM TAT:

Céng doan cdp mii giay cho mdy in lua tu
déng dé in cac vach nhdn lén mi gidy dang ton
tai cde van dé sau: thir nhat, viée dinh vi mii gidy
lén bang tai Cua may in lua duoc thuc hién bdng
tay, chii yéu diwa vao kinh nghiém cuzia cong nhan.
Vi vdy, 1am gidm ndng sudt va tang chi phi cia
san pham; the hai, c6 sai léch vi tri cia cdc vach
nhdn trén mii gidy sau khi in (sai léch hién tgi la
+ 1 mm) nén anh hwong dén céng doan tiép theo
la may dwong vién trang tri 1én cac vach nhan
nay. Hién nay, cac cong ty san xudt gidy ¢ Viét
Nam mong muén gidi quyét cac van dé trén,
nhung cho dén nay, ngoai viéc gidi quyér thi
cong thi chwa co phuong an sw dung robot kha
thi nao dwoc dwa ra. Bai bao nay gioi thiéu mgt
phirong dn cdp mii gidy chinh xdc cho may in lua
6 tram dung robot va ky thudt xu Iy anh. Mot
camera duwot St dung dé chup anh cia mi gidy.

Tir khéa: mii gidy, vach nhdn, ban may X =Y —8.

1. GIOI THIEU

Hién nay, trén thi truong c6 nhiéu loai giay thé
thao dwgc trang tri bang cach in cac vach nhédn
song song Ién mii giay b&i may in lua tu dong.

Anh nay dwoc chuyén sang anh nhi phan dung
cho viéc xit Iy dnh @é tinh todn cdc sai léch vi tri
theo cac phwong X, Y va sai léch géc xoay O cua
mii gidy. Mét thudt todn ding dé tinh ton céc sai
léch néu trén dwoc dé xudt trong bai bdo nay. Mii
giay dwoc ddt trén ban mady diéu chinh vi tri
X-=Y—-0.Ban may XY —0 c6 thé tinh tién
theo cdc phwong X, Y va xoay goc 0, duoc diéu
khién bgi ba dong co. Nhiém vu cia ban may 1a
diéu chinh chinh xdc vi tri ciia mii giay bang cach
so sanh vi tri hién tai véi Vi tri chudan cia né da
dwoc luu trong may tinh truoc do. Tinh hiéu quad
cua thugdt toan ciing nhur dé chinh xac cua phan
xir Iy anh va cia hé thong co khi da duwroc chimg
minh qua céc két qua thuc nghiém trén hé thong
thuc té.

Theo két qua khao sét, hau hét céc cong ty san xuét
giay ¢ Viét Nam déu sir dung hinh thic cap mi
gidy bang tay cho may in lua ty dong dé in cac
vach nhan song song nay (cic vach nhan mau
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trang nhu hinh 1).

C6 hai loai may in lua ty dong ding dé in cac
vach nhan song song Ién mii gidy: may in lua tu
doéng dang xoay tron va may in lua dang 6 tram dt
doc. Cong doan cip mii gidy cho hai loai may in
nay déu do cong nhan thuc hién bang tay.

Hinh 1. Céc vach nhin song song mau tring trén mii
giay thé thao

Cho dén nay, van chua c6 cong trinh nghién ciu
trong va ngoai nudc nao lién quan dén viéc ding
robot cip mii gidy chinh xac cho may in lua ty dong
dé tang do6 chinh xac vi tri ciia cac vach nhan trén
mi gidy. Viéc cip phdi do cong nhan thuc hién
bang tay dua vao cac dudng chuan 1a cac duong ké
doc va ngang trén bang tai cia may in lua. Vi vay
d6 chinh khéng cao, c6 su sai léch vi tri cia cac
vach nhén trén mi gidy sau khi in. Sai léch hién tai
la + Imm. Diéu nay anh huong 16n dén cong doan
ké tiép 1a may duong vién 1én cac vach nhan.

Bai bao nay trinh bay viéc thiét ké, ché tao hé
thdng str dung robot cip mii gidy chinh xac cho may
in lya tu dong dang 6 tram dat doc dung dé in cac
vach nhin song song I&n mii gidy nhiam ting do
chinh xac vi tri caa cac vach nhan; ddng thoi giam
bt nhan cong va thoi gian & cong doan cap phai,
tang hiéu qua kinh té do giam phé pham. P chinh
X4c vi trf cua cac vach nhan trén ma gidy can dat +
0,5 mm. Két qua nghién ctru ciia bai bao nay 1a co
s& dé thiét ké, ché tao toan bo hé thdng in lua tu
dong 6 tram ding dé in cac vach nhan I&n mii gidy
cung cap cho cac cong ty san xuit gidy & Viét Nam.

2. PHUONG AN CAP MU GIAY CHINH XAC
CHO MAY IN LUA

2.1. Thuc trang cong doan in cac vach nhan Ién

mi giay

Hién tai, & Viét Nam, mot s6 cong ty san xuat
giay sir dung may in lua tu dong dang 6 tram dat
doc dé in cac vach nhan 1én mii giay. Cong doan
dinh vi mii giay 1én bang tai cua may in lya do cac
cong nhan thyc hién bang tay. Cong nhan dinh vi
mi gidy dua vao cac dudng chuan (doc va ngang)
d4 vach san trén cac tim nhém ciia bang tai nhu
hinh 2. Cac tim nhém nay c6 quét I6p keo mong dé
két dinh mii gidy. Sai léch vi tri ciia cAc vach nhan
trén mi giay sau khi in la + 1 mm.

Hinh 2. Binh vi mi giay trén bang tai cua may in lya ty
dong (do cang nhan thyc hién bing tay)

Cong doan in cac vach nhan 1én mii giay tai
doanh nghiép tu nhan Giay A Chau (Asia Shoes
Pte.) hoan toan do cong nhan thyc hién bang tay
tirng san pham mét (hinh 3).

Hinh 3. Céng doan in cac vach nhan Ién mii gidy tai
doanh nghiép tu nhén Gidy A Chau
2.2. Phwong 4n cap mii gidy chinh xac cho may
in lua

Dung ban may X -Y —@ dé diéu chinh vi tri mii
gidy va tay may dé di chuyén mi gidy tir ban may
sang bang tai cia may in lua. Trinh tu thuc hién
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theo 5 budc sau:

Buéc 1: Duing co ciu cip mil gidy (cAp tho) tir
khay chira sang ban may diéu chinh vi tri X =Y —6.
Ban may nay c6 3 bac tu do: tinh tién theo hai
phwong X, Y va xoay quanh truc Z thang dimng.

Buwdc 2: Dung 01 camera treo phia trén ban may
X =Y - dé chup anh mii gidy. Str dung k¥ thuat
xt ly anh xac dinh tdm va géc dinh huéng cua mii
giay.

Tay méy di chuyén ma giay ti
ban diéu chinh sang béng tai

Phuhit md giay;ﬁ

=

Camera

Chp mi giay cho
ban diéu chinh

Bang tai

' May in lua tw

%? C&\& / / ddng 6 tram
e —

Ban diéu chinh vi tri i giay

Khay chira
mu gidy

Hinh 4. Phuong an cap mii gidy chinh xac cho may in
lua

Buwdc 3: Tinh sai léch theo hai phuong X, Y va
sai léch géc xoay @ cua mii giay tir viéc so sanh
vi tri hién tai vai vi tri chuan caa mii giay da duoc
Iuu trong may tinh trude do.
Buéc 4: Diéu khién ban may tinh tién theo hai
phuong X, Y va xoay goc @ dé khir cac sai léch
vira tinh.
Buéc 5: Dung tay may dé di chuyén ma giay (da
dugce diéu chinh chinh xac vi tri) tr ban may
X =Y —0 sang bang tai ctia may in lua tu dong.
3. THIET KE, CHE TAO BAN MAY DPIEU
CHINH CHINH XAC VI TRi MU GIAY
X-Y -6 VA MAM HUT PINH VI MU
GIAY
3.1. Thiét ké, ché tao ban may diéu chinh chinh
X&c vij tri mii giay X -Y -0

Ban may diéu chinh chinh x&c vi tri mii giay gom
ba bac tu do: tinh tién theo hai phuong X, Y trong
mat phang ngang va quay quanh truc Z thang dung.
Hai chuyén dong tinh tién X, Y duoc thuc hién bai
cac thanh truot, chuyén dong quay quanh truc Z
nho bo truyén truc vit-banh vit. Ba dong co budc
duoc st dung dé diéu khién ban may nay. Két cau
that cia ban may diéu chinh vi tri nhu hinh 5.

F, T “ 1]
B
- — e Ty
i e
- S w—— = - —

Hinh 5. Ban may diéu chinh vi tri X =Y —@

3.2. Thiét ké, ché tao mam hit dinh vi mi gidy

Mam hit dinh vi mii gidy duoc dat trén ban may
diéu chinh vi tri X =Y —@. Mam ht c6 nhiém vu
hat va gitr phang mii gidy. Vi vay can phai tinh toan,
chon quat hat thoa man yéu cau dat ra.

Ap dung cong thic:
P=F.p 1)

trong do: P la luc do quat tic dong Ién mii giay;
p la &p suit cua quat hat; F 1a mot phan dién tich
cua mii giay chiu tac déng cta quat hit. Pay chinh
la dién tich cua cac ctra hat trén mat caia mam ht,
dién tich nay khoang 500+1350 mm?, chon F=800
mm?. Cin cir vao kich thuoc, hinh dang ctia mii
gidy va dé dam bao lyc tac dung lén mii gidy ¢ tai
mdi diém dit lyc 1 nhu nhau; phéi luén duoc gii
chat; phang trong sudt qué trinh didu chinh vi tri thi
can phai ¢6 it nhat 10 diém c6 luc tac dung lén phoi
(két qua nhan duoc tir thir nghiém).
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2854 mm

E
E
Hinh 6. Kich thugc mi giay
Do vay:
P=10.9.m,.,; =2821356 (N) (2)
Suy ra:
P >

Chon quat hit c6 p =3290N/m?, ky hiéu VFC308A
do Cong ty FUJI ciia Nhat san xuat.

Hinh 7. Mam hit dinh vi mil giay

4. XU LY ANH MU GIAY. TINH TOAN SAI

SO VI TRi CUA MU GIAY

4.1. Giai thuat, chwong trinh xi Iy 4anh mi giay
Luu dd giai thuat nhu hinh 8. Camera chup anh

mii gidy va xtr Iy nhiéu, sau d6 chuyén sang anh nhi

phan. Kiém tra sai s6 cua mii gidy hién tai, néu sai

s6 nho hon 0,5 mm thi chuyén mii gidy sang bang
tai ciia may in lua, két thic qué trinh; néu sai s6 lon
hon 0,5mm thi tién hanh tim trong tam va goc dinh
hudéng cia mii giay dé tinh cac sai léch vi tri coa mii
gidy. Tir d6 tién hanh diéu khién ban may X —Y —0
dé dua cac sai 1éch nay vé khong. Budc tiép theo 1a
kiém tra sai s6 vi tri cua mii gidy xem c6 thoa yéu
cau (< 0,5mm) khong. Qua trinh s& Iap lai cac bude
néu trén. Sai s6 duoc tinh toan bang phuong phap
chdng hinh anh cia mii gidy véi mii gidy chuan dé
so sanh d¢ trung khit.

Dé diéu khién chinh xac vi tri ciia mii gidy ding
ky thuat xur ly anh thi phai cha y dén nhidu gy ra
bai sy khong 6n dinh caa ngudn sang va gia tri do
xam tly thudc vao vi tri caa khung hinh bat anh. Vi
vay, khong nhiing can phan cimg dang tin cay cho
camera, ngudn sang va card hinh anh ma con phai
phét trién cac thuat toan thoi gian thuc dé dam bao
viéc xac dinh chinh xéc céac dac trung hinh hoc cua
tiét dién ngang (tiét dién mii giay duoc chup trén
anh), nghia 13 phai diéu chinh sai léch vi tri caa mii
gidy bang cach diéu khién vi tri cac ban may
X =Y —0 trong thoi gian thyc. Bo diéu khién nhan
tin hiéu tir bo diéu khién PC-based (bo diéu khién
chinh) 14i cac dong co dich chuyén céc ban may
X =Y —6 dé khir cac sai léch vi tri caa mii gidy.
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4.1.1. Cac dac trung hinh hoc ciia mii giay

BAT PAU

Trong thuat toan xac dinh sai léch vi tri cia mii

Chup anh, giay, muc tiéu dit ra 1a xac dinh duwgc cac sai léch

Tién xirly anh vi tri ctia mil giay hién tai so v6i mii gidy chuan da
i Iy trong may tinh, bao gdm:

Anh nhj phan - Sai léch tinh tién Ax theo phuong ngang

4& (phuong dich chuyén trai - phai).

Kiém tra sai s0 vi tri - Sai léch tinh tién Ay theo phuong t6i - lui.
cua mil giay

- Sai léch goc xoay 6.

Sai s6
thoa yéu cau
<0,5mm

Sai
Xac dinh trong tdm

cla mil gidy dinh 12 E=(X., Y., Q)" , trong d6 C(xc,yc) 1a tam
i <KETTHUC> i E=(%.Y Q) , trong d6 C(xc,yc)
va o 1a géc dinh hudng caa hinh anh mii giay duoc
chup.

Diing Chuyén mil gidy . s ) e . .
sang bing tai cua bé thuc hién diéu do, hai dac trung hinh hoc cua

may in lya

tiét dién ngang dwoc &p dung Ién anh chup 12 Tam

va Goc dinh huéng. Khi d6, mdi anh chup duoc xac

Tinh géc dinh hudng

}

Tinh toan cac sai léch
vi tri cua mil giay
i y
Diéu khién ban may
X-Y-0

I

Hinh 8. Luu db giai thuat

Tam cia mii giay:

Hinh 10. Xac dinh dic trung hinh hoc cua tiét dién
: s phang mdi gidy
Mii giay chuan Mii giay can diéu chinh vi tri ) ]
\ . o . Tam cua tiét dién phang mi giay dugc xac dinh
Hinh 9. Anh nhi phén cia mii giay boi cong thirc [1:
1
Xe = E-[ xdF
F (4)
1
Yo == ydF
F F
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Trong truong hop roi rac:
1
Xe =— Z xR
FS

. ©
Ye = E Z Y Fi
k

trong do, F, 1a dién tich nguyén té tai va vi tri
T N
(X, Y,) vaF :sz .
Ddi véi anh nhi phan cia mii giay dang xét, anh
duoc chia nho thanh cac diém anh (pixel). Nhu vay, ¢6
thé coi su phan bd cac pixel qua ham anh nhu sau

0 background

F(x,y) = { (6)

1 foreground

Nghia 14 tai mdi vi tri diém anh (x,y), F(xy) = 1
néu tai d6 1a nén den (foreground — diém thudc anh
cua mil gidy) va F(x,y) = 0 néu d6 1a nén tring
(background — diém khéng thugdc anh cia mii giay).
C6 thé coi dién tich nguyén tb chinh 1a gia tri cua
pixel. Néu kich thudc anh chup la mxn thi dién tich
cia toan bo phan mii gidy chup trén anh Ia

F=> F(xy)

v(xy) . Khi d6 véi moi

E=(Xe,Ye, )" duoc chup, c6 thé xéc dinh:
1 n
Xe ==Y F(X,y).X
F x=1

1 m
Yo ==Y F(Xy).y
aE (7)

-

i = o lololol o)
iwocoooq
N EEEEEEREE
e EEEEEEE

sk =EEEEEEEEE e e

= ol o b e e = = = )

Si= o=l lelelelel=lE elelelslelele
=== = =leleelele

=== == EEEeele

) [ P P P P Y P =

#HH
Slelelelelelee R R I m s e

ol ) e o o e o

OOGOOOCCCOOOOOO?OOOOE

o EEEEEE e EEEEE]
ololcle o g oo ocieielelele| o oe| o
Slolcle o g oo|o|o|oleie lelele| S oo o

S e s s s S e = L e e e e = =l =

OOGOOOOO'—'—'—’—‘»—-%'—GOOOOE

ololcloelagoeiele === == mlele|e| o

DOOODOODOODOFFTL'—‘DOOD

olocle el = =l—{—~|—
e e e el
o
=
S| ==
i il el

Hinh 11. X4c dinh déc trung hinh hoc cia mi giay
dugc chup lai trén anh nhi phan

Heé truc chinh trung tim va goc dinh huéng:
Hé truc duoc goi la hé truc quan tinh chinh trung
tam néu:
(1) Moment quén tinh ly tam cua tiét dién ngang
dbi vai hé truc bang 0.
(2) Géc toa do triing vai tam cua tiét dién.
Xét hé truc toa d0 G (oXy) , moment quan tinh ly

tam cua tiét dién phang di vai hé truc toa do dugc
xac dinh boild:

Iy = I xydF 8)
F

Roi rac hda va tng dung cho anh nhi phan dé xac
dinh moment quén tinh ctia mi giay chup trén anh
ddi véi hé tryc toa do anh:

Jy = Z

1<x<n,1<y<m

xyF(X,y) 9)

trong do6: mxn 1a kich thudc anh nhi phén.

Gia sir hé truc toa d6 R(Cuv) la h¢ truc quan
tinh ly tdm cua anh chup mii giay, véi C la tdm cua
anh chup va khi 6 momen quén tinh ly tm cua tiét
dién phang ddi véi hé truc Juv = 0. R dat duoc khi

Trang 10



TAP CHi PHAT TRIEN KH&CN, TAP 18, SO K2- 2015

quay O mot goc a chiéu lugng giac quanh O, sau
do tinh tién tir O vé C. Luc d6 o goi 1a goc dinh
huéng cia tiét dién phang.

yk
Y\ dF,
V== u
Ye———
3y’
'
a ||
o) Xc X X

Hinh 12. Hé truc quan tinh chinh trung tam

O day, muc tiéu chinh la x4c dinh géc dinh huéng
a.

Xét mot diém co toa do (x,y)" trong G va (u,v)"
trong R, khi d6 méi quan hé thiét lap duoc:

X) (cosa sina)fu . Xc
y) \=sina cosa )\v) (Y. (10)
[uj [cosa —sinaj[x—xcj
= 1=
v) \sina cosa )\ y-y,

Khi do:
J,= J'uvdF = J'[((x— X )cosa —(y -y, Jsina)
F (F(x—xC )sina +(y -y Jcosar)| dF
= J'[(y— ye ) —(x—x )’ sinacosa
:—(X— % )(y—ye )(cos® a —sin? )| dF
(11)
Do dF la dién tich phan té nén c6 thé rai rac héa:

3, =[ D =Y F= D% %) R

I<y<m 1<x<n

Jsin&x

+[K Z(y—yc)(X—XC)Fchow

x<n,I<y<m

(12)

= J,=0 (13)

Str dung cAc gia tri d4 roi rac & cong thirc trén dé
tim goc dinh huéng cho mi giay:

o 5

1<x<nl<y<m

{ 2 (y_yc)sz_ 2 (X_Xc)szJ

I<y<m 1<x<n

(y_yc)(x_xc)FkJ

1
a =—atan
2

(14)
4.1.2. Biéu dién dudi dang moment théng ké
Trong mot khong gian hai chiéu theo hai bién x,

y ¢6 phan phéi rai rac F(x,y), moment thong ké I:

M= > F(X y)x"y*

(x,y)eR

(15)

Véi (p,q) la bac cia moment, R la toan bo khéng
gian chtra hai bién.

Moment trung tam 12I;

Hog= 2. FO,Y)(X=X)P(Y—Ye)*

(x,y)e®

(16)

Khi d6, chuyén cac cong thuc tinh vé& dang

moment nhu sau:

+ Vi tri trong tam:
m,
Xe =——
m0,0
17)
yc — mO,l
m0,0
+ Goc hop bai truc chinh dai nhat va truc Ox:
1 2
o =—atan| —81 (18)
2 Hao = Ho»

Trang 11



SCIENCE & TECHNOLOGY DEVELOPMENT, Vol.18, No.K2 - 2015

4.2. Tinh toan sai 1€ch vi tri cia mii giay
4.2.1. Sir dung cdc diic trung hinh hoc dé xdc dinh
cac sai léch vi tri ciia mi giay

Sau khi ¢6 vi tri tim va goc dinh huéng cia mi
giay, so sanh vai vi tri tim va gdc dinh huéng cua
mi gidy chuan. Xét anh mi gidy chuin

E =% 1Yo @,)' vaanh mi gidy hién tai

gz(xc’yc’a)T3

) AX = XCr - XC
+ Sai 1éch tinh tién:
Ay = Yor = Ye
(19)
+Sailéch goc: 0 =, —a (20)

y

Yer

Yo

X
Hinh 13. Tinh toan sai léch vi tri cia mii giay
4.2.2. Pi¢u khién ban may X -Y -6
Sau khi c6 cac sai léch vi tri cia mii gidy, tién
hanh diéu khién ban méy X —Y —6 bang s xung
tuong Gng:
+ Tinh tién theo phuong x:
| AX|
n, = o

X

xung (22)
I 14 budc nguyén té cia dong co.
+ Tinh tién theo phuong y:

_[1ay]

y

n

v xung (22)

Iy 1a budc nguyén tb ciia dong co.

+ Quay quanh tam:

.G
oy = xung (23)

®o
o la g6c quay nguyén t6 ciia dong co.

5. THIET KE, CHE TAO TAY MAY CAP MU
GIAY CHINH XAC TU BAN MAY PIEU
CHINH VITRI X —Y —6 SANG BANG TAI
CUA MAY IN LUA

Tay méy sir dung truc vit me bi duoc diéu khién
boi dong co AC servo, c6 nhiém vy di chuyén mii
gidy d dugc didu chinh chinh x4c vi tri (trén ban
may X —Y —@) sang bing tai cuia may in lya.

Hinh 14. Bau hit mi giay

Pau hat mi gidy lap trén tay méay c6 nhiém vu
hat va giir mii gidy trong qua trinh di chuyén. Dau
hdt nang-ha nho xi lanh khi nén, ¢6 d6 6n dinh cao
khi hoat dong lién tuc, c6 kha nang dap tit dwoc dao
dong phét sinh trong qua trinh 1am viéc va c6 két
céu phu hop dé lap ghép cac bo phan caa may. Tinh
toan truc vit me bi dua theo tai liéu [4].

Hinh 15. M hinh 3D cua hé théng cip mii giay
chinh xac cho may in lua

Trang 12



TAP CHI PHAT TRIEN KH&CN, TAP 18, SO K2- 2015

1. Than may 2. Ban may diéu chinh vj tri
3. Dong co 4. Pau hat mi gidy
5. Vitme 6. Camera

7. Xilanh khi nén 8. Gia Iip camera
6. THU NGHIEM VA PANH GIA KET QUA

Hé thng cip mii giay da dugc chay thir nghiém
nhiéu 1an véi nhiéu mau sic cia mii gidy. S6 luong
mii gidy chay thir nghiém Ia 450 mi giay vai 03
mau sic: 150 mii giay mau den, 150 mil gidy mau
hong va 150 mii gidy mau nau.

Hinh 17. Mach diéu khién thyuc té

Két qua sai 1éch vi tri cia mot sdmil giay do dugc
nhu bang 1. Biéu d6 phan b sai sb vi tri cua cac
mii giay thir nghiém nhu hinh 18.

Bang 1. Sai s6 vi tri ciia mii gidy thir nghiém

Mi giay
mau den

Sai sb Ax: 0,34 Ax: 0,38
(mm) Ay: 0,37 Ay: 0,32
Mi giay
mau
héng
Sai sb Ax: 0,36 Ax: 0,37
(mm) Ay: 0,35 Ay: 0,33
Mi giay
mau nau
Sai sb Ax: 0,34 Ax: 0,38
(mm) Ay: 0,34 Ay: 0,35
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12345678 91011121314151617181920
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Hinh 18. Biéu d phan bé sai s vi trf cua mii gidy
Nhan xét két qua thir nghiém:

- Két cau co khi cua hé thdng cap mii giay: dam bao
d6 cung viing, hoat dong 6n dinh, dat d6 chinh
Xac theo yéu cau.

- Mach diéu khién, camera va phan mém xt Iy anh:
hoat dong on dinh.

- Sai sb vi tri do duoc cua tat ca cac mii gidy thir

nghiém: < 0,4mm (khoang 0,3mm - 0,38mm).
7. KET LUAN

Bai bao trinh bay két qua thiét ké va ché tao hé
thdng cip mii gidy chinh xéc cho may in lua tu dong
dang 6 tram dit doc ding dé in cac vach nhan song
song lén mii gidy nham tang do chinh xac vi tri cua
c4c vach nhan. Két qua thir nghiém cho thdy do
chinh xéc vi tri ciia mi gidy nho hon + 0,4 mm; két
cau co khi dam bao do cing ving, én dinh; mach
diéu khién hoat dong 6n dinh; dap ung thoi gian
thuc. Két qua nghién ciu cua bai bao 1a co so dé
thiét ké, ché tao toan bo hé thdng in lua tw dong 6
tram dung dé in cac vach nhan 1én mi gidy cung
cap cho cac Cong ty san xuat giay & Viét Nam.

Loi cam on: Nghién ciru nay dugc thiee hién nho nguon kinh

phi tir S¢ Khoa hoc & Cong nghé Tp. Ho Chi Minh. Cic tic gid

Xin tran trong cam on.

Design and fabrication of precise shoe-
upper feeder system for screen printing
machine in shoe industry

e Trong Hieu Bui
e Thanh Huy Phung

Ho Chi Minh City University of Technology, VNU-HCM_ hieubt@hcmut.edu.vn

ABSTRACT:

The feeding stage of sport shoe-upper for
automatic screen printing machine for printing
press-segments on shoe-upper exists the

following issues: Firstly, the locating shoe-uppers
on the conveyor of screen printing machine is
made by hand and based on the experience of
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workers. So, this reduces productivity and
increases the cost of the product. Secondly, there
are deviations of the press-segments on shoe-
upper after printing (the current deviation is + 1
mm). So, these are affected to the next stage of
sewing contour lines on the shoe-upper. Currently,
the shoe manufacturing company in Vietnam wish
solve these problems, but so far, in addition to
resolve manually there is no feasible method has
been given.

In this paper, a precise position control of
shoe-upper for screen printing machine using
image processing techniques is introduced. A
camera is used to capture the image of shoe-
upper. The binary image of shoe-upper is used for

image processing to recognize the position errors
in directions of X, Y and @ coordinates. A new
algorithm to calculate the position errors of shoe-
upper is proposed in this paper. The shoe-upper is
locating on X —Y —@ tables which can move X, Y
directions and rotating € angle. These tables are
controlled by three servo motors. The mission of
X-Y -0 tables are adjustable positioning
accuracy of the shoes-upper by comparing the
current position with its standard position that has
been previously stored in the computer. The
effectiveness of the calculation algorithm of shoe-
upper errors and the high accuracy of image
processing and mechanical system are proven
through experimental results.

Key words: shoe-upper, press-segment, X =Y = tables.
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