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HINH THAI HQC CO PINH HUONG VA UNG DUNG
TRONG PEM SO CAY THEP TREN ANH

Pham Dirc Long
Truong Pai hoc Cong nghé Thang tin va Truyén thdng — PH Thai Nguyén

TOM TAT

DPém céc dél tuong trong anh 1a mot bai toan dugc dit ra nhidu trong thyc té nhu dém céc té bao,
dém hong cau trong mau qua anh tir kinh hién vi dién tir, dm céc san pham cong nghiép qua cac
camera cong nghi¢p... Kho khan 16n nhit v6i viée dém bang xur 1y anh la anh cua cac dbi tuong
can dém thudng dinh v6i nhau gay ra két qua sai khac so véi thuc té. Cho dén nay da c6 nhiéu
phuong phép lam tiang do chinh xac cia két qua dém bang xir Iy anh. Tuy nhién két qua cta cac
phuong phép d6 van chua cho d chinh xac 100%. Trong bai bao ndy nhom tac gia d& xuat mot
phwong phap méi 4p dung hinh thai hoc c6 dinh hudng dé tach cac ddi tugng bi dinh nhau trong
anh dé dua do chinh xac két qua cua cac qua trinh dém c6 kha ning dat dén do chinh xac tuyét dbi
trong mot sd ing dung trong cong nghiép hién nay. Thuc nghiém dugc thuc hién trén anh cua cac
bo thép cho s6 luong cy thep co trong bo cd thé dat do chinh xéac tuyét doi. Két qua nay co thé
dugc (mg dung thay cho viéc dém bang thu cong trong cac nha may can thép hién nay.

T khéa: dém bang xir [y anh; hinh thai hoc; phép dan né; phép co; dém bang xir Iy anh; bién doi
khoang cach.
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ORIENTED MORPHOLOGY AND APPLICATION TO COUNT THE NUMBER
OF STEELBARS IN THE BUNCHES BY IMAGE PROCESSING

Pham Duc Long
TNU — University of Information and Communication Technology

ABSTRACT

Counting objects in the image is a problem in the practice such as counting cells, counting red
blood cells through images from electron microscopes, counting industrial products via industrial
cameras... The biggest difficulty with counting by image processing is the images of the objects
are often touch together. That is causing erroneous results compared with the reality result. So far,
many methods have been used to increase the accuracy of results. However, the results of these
methods are not yet accurate to 100%. In this paper, we propose a new method of applying
oriented morphology to separate objects touch together in the image to bring the absolutely
accuracy of the counting results in some applications in industry. The counting experiment was
performed on photos of steel bundles. The result of counting the number of rebar in a bundle can
reach absolute accuracy. This method can be applied instead of manual counting in existing steel
mills.
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1. Giéi thi¢u

Nhu cau dém cac ddi tuong c6 rat nhiéu trong
thuc tién. Pém thu cong bang mat 1a mot
phuong phap tu nhién, da co lau doi. Nhung
ngiy nay viéc dém thi cong da khong con
dap ung duogc nita do téc do xuat hién va ton
tai cac dbi tuong can dém rat nhanh, do sb
luong ddi tugng can dém vo cung 16n, do cac
dbi twong trong nhom dinh hodc chdng lin
1én nhau. Véi cac d6i twong xuat hién co quy
luat nhu san pham trén diy chuyén san xuét
nguoi ta cd thé ding cac bo cam bién két hop
may tinh hodc cac bo vi xir Iy dé dém. Co
nhiéu loai cam bién c6 thé ding cho nhu ciu
phat hién dém nhu cam bién h@)ng ngoai, dién
dung, anh sang, siéu am,... Tuy nhién co
nhiéu bai toan dém khong thé ap dung cac mé
hinh dém dung sensor. Vi du nhu cu dém s6
luong hong cau trong méau, dém té bao trong
nghién ctru [1], dém sd cay thép trong bo thép
[2], [3], &ém s ca trong bé [4], dém san
pham néng nghiép [5], dém trimg mudi, trimg
tam gidng [6],... Trong nhimg truong hop
nay, nhom tac gia chi c6 thé dém cac d6i
tugng qua anh (hodc video cta chung). Phin
tiép sau day nhom tac gia trinh bay mot s6 k§
thuat ¢ém bang xir Iy anh va ky thuat phu tro
da duoc ap dung.

V6i mét anh nhi phan ching ta quy uéc cac
diém anh nén 1a ‘0’ va anh ctia mot ddi tugng
la ‘1°. Qua trinh dém bang xir Iy anh nhu
trong hinh 1.

Thuanh tircamera | —% Tang cwong anh
Dém dditrong | = Tach d6i tuong

Hinh 1. Qud trinh @ém dsi tuwong qua anh
Khoé khin phai giai quyét khi ¢ém bang xir ly
anh 1a d6 chinh xac khi dém vé&i cac anh co
doi tuong cham hay chong lan véi nhau nhu
trén hinh 2.

.

Hinh 2. Anh cdc doi tirong trong anh dinh véi nhau

Do chinh xac hién nay da sb cac truong hop
chua dat mic tuyét ddi [7]. Ciing c6 nhidu
phuong phap tach ddi tuong nhu trong cac bai
[8]-[10]. Nhitng bién phép tach dbi twong don
gian thuong da dugc dung la:

Dung hinh théi hoc kinh dién (ding erosion
nhu trong hinh 3 néu anh 1a tring va nén la
den hoic dung dilation néu nguoc lai).

P

o8’

Hinh 3. Dung erosion dé tach cac doi tong dinh
nhau trong anh

Nhuge diém ctua phuong phap nay 1a néu
khong khong ché dugc s 1an lap thi anh cua
d6i twong s& bi giam kich thudc dan va cé thé
dén bang 0 (mét dbi tuong) dan dén két qua
dém sai.

Gradient Morphology

Gradient Morphology 1a kiéu hinh thai hoc ¢
dinh hudng dugc Serge Beucher va cac tac gia
[11] dua ra ndm 1992. Hai dic diém cua hinh
thai hoc gradient 1a hudng va do lon. Vi
truong hop lién tuc va roi rac. Tim hudng theo
vée to tiép tuyén ctia bién dugc xac dinh:

dir(g) = #=arctan(g, / g,) (1)

Vo6i gx va gy la toa d6 theo phuong x va
phuong y trong toa d6 Pé cac cua diém tiép
tuyén v6i duong bién. Do 1on:
g(f)=|imM
S @)

Trong do: Se(f)vaey, () biéu dién cac

phép dilation va erosion ctua f vdi mot dia B
ban kinh p. Nhu vay, cac toan tu
morphological gradient chi cé tac dung lam
ndi bién trong cac truong hop do sang nén tdi
hon hoidc sang hon d6i twong. Vé&i nhu cau
chia tach cac dbi twong dinh nhau trén anh thi
khbng c6 tac dung.

Dimg bién doi khodng cach (DT — Distance
Transform) két hop watershed nhu trong hinh 4.
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Fai B B

Hinh 4. Tdch cdc doi twong dinh nhau si dung
Distance Transform

Phuong phép nay ciing c6 nhiéu wu diém va
ciing dugc &p dung trong nhiéu trudng hop.
2. Phuong phap hinh thai hgc ¢6 dinh hudéng
Trong phan nay nhom tac gia dwa ra mot
phwong phap ctia ching t6i dung dé thuc hién
hinh thai hoc dinh huéng (Oriented
Morphology — OM) can cir vao dic diém cu
thé ciia mdi anh dé dua ra huéng thyc hién
hinh thai hoc nhim muc dich tich cac ddi
tuong trong anh bi cham nhau ra dé dém cho
chinh xac. Nhdm tac gia quy udc cac hudng
trong anh nhu trong hinh 5:

Hinh 5. Quy wéc cdc hwong trong dnh véi thuc
hien OM

Trong mot anh cé nhiéu d6i twong cham
nhau, néu ching ta str dung c4c mit na mask
(d6i xtng hoic ca khong ddi xing) binh dang
véi moi pixel trong anh khi thyc hién hinh
thai hoc nham thu nho dbi tuwong dé tach céc
dbi twong cham nhau ra thi hiéu qua chéc
chén s& kho theo yéu cau. Nhiéu khi thuc hién
I3p phép hinh théi hoc dén muc dién tich cua
dbi twong bang khéng van chua tach duoc céc
dbi tuwong cham nhau ra. Tuy nhién, néu
chung ta tim dugc cac vi tri c6 biéu hién cua
hai hay nhiéu déi twong cham nhau va tai vi
tri d6 xac dinh dwgc huéng can thuc hién hinh
thai hoc thi hiéu qua s& tang 1én rat nhiéu.
Khao sét hinh b6 thép qua cac bién ddi. Gia
sir liy hai nhom dbi tuong ¢ anh cham nhau
nhu trong hinh 6(d) va 6(f), ching ta thiy
rang: Khi thuc hién hinh thai hoc theo cac
huéng theo chiéu cac cap miii tén. thi cac ddi
tuong cham nhau s& dugc tach ra va kich
thuéc nguyén thay khong bi thay doi.

0

Hinh 6. Anh bo thép sau khi qua xz ly

Vi tri cac ddi twong cham nhau va huéng
cham nhau trong thuc té Ia bat ky. Tuy nhién,
ching ta c6 thé quy V& cac hudng co ban X-
X, Y-Y, Y-X, X-Y nhu trong hinh 7. Chiéu
thuc hién quy udc nhu sau: Theo phuong X-
X va Y-Y chiéu duong 1a chidu duong cua
cac truc X va y trong toa d6 D& céc. Chiéu
duong cua truc Y-X la chiéu tir géc phan tu
thir tu t6i goc phan tu thir hai trong vong tron
lugng giac; nguoc lai 1a chiéu am. Chiéu
duong cua truc X-Y la chiéu tir géc phan tu
thir ba sang goc phan tu thir nhat trong vong
tron luong giac; nguoc lai 1a chiéu am. Tim
cac diém va hudng s& thuc hién OM tai cac
diém do:

I=EE

Hinh 7. Cac vi 7 va huiong thuc hién OM

Trén cac doan bién lién tuc:

+ Tinh géc 0 giira tiép tuyén cua bién véi cac
truc x-X, y-y, Xy, yx:

Khi khao sat cac diém thit theo huéng Y-Y
ching ta tinh 6 vai truc vuéng goc vai Y-Y
tuc truc X-X. Khoang khao sét tir 0° dén 360°.
Ching ta chi can tim cac diém 18m nén khi 6
c6 gié tri thay d6i tir goc phan tu thir nhat
(khoang 0° dén 90°) sang gia tri trong goc
phan tu thir 2 (khoang 90° dén 180°) c6 nghia
1a co diém that theo hudng Y-Y va chiéu la —
Y trong toa d6 D& cac. Néu khi 0 c6 gia tri
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thay doi tir géc phan tu thir ba (khoang 180° + & : ngudng sai s6 s6 lugng pixel so Vi gia tri

dén 270°) sang gia tri trong goc phan tu thi 4
(khoang 90° dén 180° c6 nghia 1a co diém
that theo huéng Y-Y va chiéu la +Y. Tuong
tu voi cac huong X-X, X-Y va Y-X.

: IR
i RN AR
Hinh 8. G6C O thay doi qua cac tryc thé hién céc
diém 16m (a) va loi (b) cua bién

Hinh 9. Piém A doi chiéu gradient theo hwong Y-Y
+ Tim toa do cac diém thit ma tai do goc 0
d6i chiéu dé thuc hi¢n OM tai 6

Hog I ne waafd,
s t a Al

L”_."

»

Hinh 10. Tim toa d@é cdc diém thyc hign OM
Anh 12 mot ma tran | [ij] voi i=0.M-1;
j=1..N-1. I[i,jle{0,1}; Géc toa do cua anh la
goc trén bén trai. Nhu vay, trén hinh 10 toa do
cua A la (i=5, j=1), cta B la (i=5, j=5),... Cac
mat na tuong ng Va4i cac treong hop trong
hinh 11:

i
{
\
|
|

. Z.;}
- n
[l

|
|
|
. |

a) b) ¢l d)
Hinh 11. Cac mat ng hinh théi hoc theo huéng
a) X-X, b) Y-Y ¢) Y-X d) X-Y
S6 1an l3p thuc hién OM duoc chon = k* (bé
day cua doi tuong), k phu thuéc huéng OM.
Chang han: K = % duong kinh cua hinh tron
tuong duong voi doi twong (v6i doi tugng la
mot thanh thép). Véi cac truong hop khac
viéc chon tuy theo hinh dang cu thé cua doi

tuong va kha nang cham gitra cac doi tuong.
Thuét toin dém dung ky thuit OM:

Cha thich:

Se: Dién tich trung binh co ban cua mot dbi
tugng don can dém.

trung binh. Pugc léy qua thuc nghiém phu
thudc thudc tinh anh (40 phan giai) va phu
thudc loai ddi tuong can dém trong anh.

W : cac cap gia tri chira vi tri cac diém thit va
hudng so v6i gdc toa do anh.

N: sd ddi tuong téng; Ni2a: sd ddi tugng céc
budce trung gian.

v

Thu 4nh nhém ddi
tugng can dém Po
v
Téang cuong anh Po;
P=Nhi phan héa (Po);
v
| Closing(P) |
v
[ Tinhss |
v

Tinh dién tich cac nhom déi tugng
trong P;
P=Nhi phéan hoa (Po);

Trong P: xda cac nhém co
dién tich Si<S¢ - &
v
| N=0ji=1; |
—>*
a :
C
inc(Ny); inc(i);
x6a doi tugng S;;
v
v
| P1=Tim bién (P); |
v
Trén P}: Xac dinh céc cap gia tri"l‘ chtra vi tri
cac diém that va hudng so v6i goc toa d6 anh
(toa d¢ va hudng thay d6i XX, YY, YX, XY);
v
Trén P: Tai céc vi tri va hudng tuong Gng
trong ¥ st dung cac mat na twong ung trong
hinh 11 thyc hién OM
v
| N=0;j=1; |
v
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Bang 1. Bj chinh xdc két qua dém qua dnh dau
——> bo thép
K Loai S6 anh Bothép  B6 thép khong
thép xtrly  bang dau bang dau
c ®10 vin 50 100% 92%
ino(Ng). IncG): ®12 vin 50 100% 95%
AR > 014 50 100% 100%

x0a dbi tuong Sj;

Sk>=2Sp+067?

Nz=Nz+Si/Sep; inc(k);
x0a doi tuong S;;

I

v
N =N; +N, +Nj;

Hinh 12. Thudt todn d@ém dsi twong g dung hinh
thai hoc c¢é dinh hudng

3. Thuc nghiém dém sb cay thép trong b6 thép

K¥ thuét nay c6 thé dugc ap dung trong nhidu
truong hop dém bang xir Iy anh ma anh cua
chung c6 su tiép xtc giira cac ddi twong nhu
dém hong ciu, té bao da noi & trén. Nhom tac
gia da thtir nghiém phuong phap cho mot tiing
dung trong thyuc té 1a dém s6 luong cay thép
trong mot bo thép tir anh cua ddu bo thép.
Pic diém co ban cua anh dau cac bo thép la
cdc dau cdy thép khéng thé chong lin lén
nhau dwoc nén anh cia ching chi cé thé dinh
nhau ma khéng chom lén nhau dwoc.

Anh duge chyp bang loai may anh k¥ thuat s6
SONY c6 do phan giai thuong 10 Mega pixel,
dng kinh tiéu cur 50 mm véi anh sang thudng,
khong dén. Sau d6 anh dugc dem thyc hién
dém boi thuét toan trong hinh 12. S6 anh xir
1y v&i moi loai dudng kinh (D) khac nhau la
50 anh khac nhau. Két qua nhu trong bang 1.

+ Do chinh x4c cua chuong trinh dugc so sanh
v6i d6 chinh xac khi dém bang mit thuong.

+ Ly do sai sd trong truong hop cac dau bod
thép khong bang nhau 1a do co thé c6 mot vai
cay thép bi thut vao s€ cho anh bé di hodc tham
chi khong thdy nita nhu trong hinh 13. Trong
thuc t& diéu nay duoc giai quyét bang cach
ding co cau co khi “vd” cho bang diu cac cay
thép dé c6 anh trong truong hop bang dau.

W O thot vho

Is)
Hinh 13. Anh mét sé cay thép bj tut vao trong si
dung trong thuc nghiém

4. Két luan

Trong bai bao nay, nhém tac gia da trinh bay
mot phuong phap dém bang xir ly anh trén
anh cua cac dbi twong can dém, trong do co
anh ciia mot sé dbi tuong dinh voi nhau.
Phuong phéap dugc thuc hién bang cach tim ra
cac diém that dé st dung hinh thai hoc co
dinh huéng nham tach cac dbi twong dinh
nhau ra. Phuong phap da dugc thuc nghiém
trén anh cua dau cac bo thép va di cho do
chinh xac wng dung duoc trong thuc té néu
cac dau bo bang nhau. Véi cac dau bé thép
khong bang nhau d6 chinh xac chwa dat 100%.
Dé khic phuc c6 thé dung bién phép hd tro co
khi v cho bing diu cac bo thép dé cé thé thu
duoc cAc anh day du. Phuong phap nay ciing

http://jst.tnu.edu.vn; Email: jst@tnu.edu.vn

253


http://jst.tnu.edu.vn/

Pham buc Long

Tap chi KHOA HQC & CONG NGHE PHTN

225(06): 249 - 254

c6 thé &p dung véi cac truong hop can dém céc
dbi tuong khac ndi chung khéng phai 1a cay
thép khi anh cta chang ciing dinh nhau.
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