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TOM TAT

Bai béo nay trinh bay két qua nghién ciru vé cac phuong phap phat hién vung chix s, di sau
phan tich k¥ thuat chon ngudng st dung trong viéc tach cac chir 50 trong day chir sé & thé cao
dién thoai. Trén co sd Iy thuyét vé xir Iy anh, nhom tac gia dé xuat phuong phap chon ngudng
khéng c6 dinh sir dung vong lap va dua vao thuc nghiém qua ngdn ngit Python, st dung thu vién
OpenCV. Céc két qua thu duoc nham muc dich so sanh, danh gia hiéu qua cia 03 phuong phap:
chon ngudng cé dinh, chon ngudng khong ¢ dinh va chon ngudng khong c¢b dinh theo vong lap.
Tir 46, dua ra két luan vé tinh t6i wu cua cai tién chon ngudng khong cb dinh (theo vong lap).

Tir khoa: chon nguéng, ngudng cé dinh, OpenCV, phét hién ving cha sa, xit 1y anh

APPLICATION OF THRESHOLDING IN IMAGE PROCESSING
INTO FINDING COUNTER OF PHONE CARD

ABSTRACT

This article presents results of a study on methods of detecting digit areas, going into the
technical analysis to select thresholds used in separating digits in the number of digits in the
phone scratch card. Based on the theory of image processing, the authors propose the method
of choosing the non-fixed threshold using the loop and putting into practice through the Python
language, using the OpenCV library. The results are for the purpose of comparing and evaluating
the effectiveness of 03 methods: selecting the fixed threshold, selecting the non-fixed threshold,
and selecting the non-fixed threshold according to the loop. From there, the author drew
conclusions about the optimization of the non-fixed threshold (by loop).

Keywords: choose a fixed threshold, detection of digits, image processing, OpenCV, threshold

1. PAT VAN DE

Nhiing nim gan day, nhan dang chix sb
trong anh da co6 nhitng budc tien vuot bac, véi
nhieu (g dung dugc ap dung nhu: nhan dién
bién s6 xe xe may, 6td trong hinh anh tinh
nhan duoc tir camera chup hay trong video;
xac dinh s6 dién qua hinh anh cong to dién,
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doc s6 trong thé cao dién thoai hay nhan dién
s0 bao danh trong anh quét cua phicu tra loi
trac nghi¢m. D¢ phat hi¢n chir s6 trong anh, hé
thong nhan di¢n thuong duoc xay dung theo
quy trinh 05 budc: thu thap file anh (1), tien xu
ly nh (2), x4c dinh vi tri cta ving chit so (3),
khoanh vlng tiang chir so (4), nhan di¢n va
hién thi chit so (5) (Viola & Jones, 2020).
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O day, trong khudén khd nghién ciau
phwong phap nhan dién chit sé trong anh thé
cao dién thoai, nhdm tac gia s& dé cap chi tiét
hon dén bude 3 (xac dinh vi tri caa ving chi
s6) va budc 4 (khoanh ving ting chit s6). Bé
xac dinh duoc vi tri caa vung chaa dady chir
sb trong thé cao dién thoai, ta xay dung bo
trong s6 va thir nhiéu lan dé tim ra dugc bo
trong sé thich hop nhat.

Sau khi dinh vi duoc vung chia déy chix
sb, chung ta can phai phan biét dugc cac dbi
turong can quan tam vé6i phan con lai caa anh,
hay con goi la nén anh. Nhimng dbi tuong nay
¢6 thé tim ra dugc nho cac ky thuat phan doan
anh, tach phan tién canh ra khoi hau canh
trong anh. Khai niém phan doan
(segmentation) dugc hiéu 1a mot qua trinh
chia anh ra cac vung con khac nhau ma trong
mdi viing chira cac thuc thé co ¥ nghia cho
viéc phan 16p — mdi thyuc thé duoc xem 1a mot
dbi twong mang nhitng thong tin dic trung
riéng. Co rat nhiéu ky thuat phan doan anh,
va trén thuc té, khdng c6 mot ky thuat phan
doan nao c6 thé ap dung cho moi loai anh va
cling khong c6 mét ky thuat phan doan anh
nao la hoan hao. Nhom tac gia lea chon
phuong phép phan doan dwa vao ngudng dé
dinh vi cac ving nho chira chir s6 trong thé
cao dién thoai.

2. PHUONG PHAP NGHIEN CUU
2.1. Phuwong phap phan tich tai liéu

Théng qua viéc phan tich cac tai liéu cd
san giup cho dé tai co dugc nhitng kién thuc
co ban va nén tang vé thuat toan phan
ngudng, thu vién X 1y phan ngudng trong
OpenCV. Nho tim hiéu cac cong trinh nghién
ctru di truéc gilp cho nhém tac gia ndm duoc
cac phuong phap cua cac nghién ctru trudc
day vé phan ngudng trong xir ly anh, gidip cho
bai bao c¢6 phuong phap luan va céc luan cu,
luan chang chat ché va xac thuc hon.

2.2. Phwong phap nghién ciru thuc nghiém

NhOm nghién cau sir dung y twéng chon
ngudng nhiéu lan dé thyc hién bai toan tim
ving chira cac chit s6 don trong anh va thuc
nghiém trén 61 anh thé véi cdc ménh gia khac
nhau. Bude dau, anh duge dua vé kich thudc
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chung, sau d6, dinh vi viing chira day chir s6
dua trén bo gia tri bao gom: toa do diém bt
dau vuing, chiéu cao va do rong caa ving. Va
muc tiéu cua nghién ctu 1a tim ra phuong
phap dinh vj cac viing nho chua chir s6.

Thyc nghiém so sanh phuong phap lay
ngudng cd dinh va lay ngudng khong cb dinh
(theo vung), liy ngudng khong ¢6 dinh (theo
vong lip) dé dua ra két luan nghién ctu.

3. NOI DUNG NGHIEN cuu
3.1. Thuét toan phan ngudéng
3.1.1. Gigi thiéu chung

Ngudng (Threshold) dung dé chi mot gia
tri ma nguoi ta dya vao deé phan hoach mét
tap hop thanh cac mien phan biét (Ngd Dién
Tap, 2001).

Trong ky thuat nay, bién d6 cua cac tinh
chét vat Iy caa anh (nhu 12 d6 phan xa, do
truyén sang, mau sic, v.v.) 1a mot dac tinh
don gian va rat hiru ich. Néu bién do du lon
dic trung cho anh thi ching ta c6 thé ding
ngudng bién do dé phan doan anh. Thi du,
bién do trong bo cam bién hong ngoai co thé
phan &nh ving c6 nhiét d6 thap hay vung cé
nhiét d6 cao. Pac biét, ky thuat phén
ngudng theo bién do rat co ich déi véi anh
nhi phan nhu vin ban in, dd hoa, anh mau
hay anh X-quang (Lwong Manh B& &
Nguyén Thanh Thuay, 2003).

Viéc chon ngudng trong ky thuat nay la mot
budc vO cung quan trong, thong thudng nguoi
ta tién hanh theo cac budc chung nhu sau:

° Xem xét lugc d6 xam ciia dnh dé xac dinh
dinh va khe. Néu anh c6 nhi¢u dinh va khe thi
cac khe c6 thé str dung dé chon ngudong;

° Chon ngudng T sao cho mdt phan xac
dinh trudc p cha toan b s6 mau la thap hon T;

° Piéu chinh ngudng dua trén xét luwge do
Xam cua cac diém lan can;

° Chon ngudng bang cach xem xét luoc do
xam cua nhitng diém thoa tiéu chuan da chon.

Mot thuat toan don gian trong ky thuat
nay la: gia su rang ching ta dang quan tim
dén cac do6i twong sang (object) trén nén toi
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(background), mot tham sé T — goi la ngudng
do sang, sé duoc chon cho mot anh f [x,y]
theo cach:

Iff[xyl>T
Else

Nguoc lai, d6i voi cac dbi tugng téi trén
nén sang, chung ta co thuat toan sau:

IfFfIxyl<T

Else f [x,y] = Background = 0.
(Luong Manh Ba & Nguyen Thanh Thay, 2003)

Dé d& hinh dung hon, ta xét mot vi du bd
loc ngudng (Threshold Filter) don gian trong
xtr Iy anh. Vi méi pixel trong hinh da muc
xam (grayscale) & trén gid tri s&€ trong khoang
0 — 255 vay pixel nao I6n hon ngudng la 120
ta gan gia tri cho no thanh den (0), nguoc lai
gén gia tri trang (255). Két qua thu dugc nhu
Hinh 1, hinh anh dugc phén chia thanh mau
den va trang:

f[x,y] = object =1
f [x,y] = Background = 0.

f[x,y] = object =1

- =

Hinh 1. Hinh anh trwéc va sau 4p dung k¥
thuat phan ngudng

k

Van dé chinh 1a chling ta nén chon ngudng
T nhu thé nao dé viéc phan ving dat duoc két
qua cao nhat. Trong thuc té, gia tri ngudng
thuong dugce xac dinh dya vao nhimg diém dac
biét (vi du & trung binh), dwa vao kinh nghiém
khao sat. C6 rat nhiéu thuat toan chon ngudng:
ngudng cb dinh, ngudng khong ¢ dinh, dya
trén lugc d6, st dung Entropy, sir dung tap mo,
chon nguong thdng qua sy khong on dinh caa
16p va tinh thuan nhit cua vang, v.v.. Trong
phan thyc nghiém, nhém tac gia s& phan tich
vé hai thuat toan chon ngudng do 1a chon
ngudng cb dinh va chon ngudng khong ¢
dinh (Dalal & Triggs, 2005).

3.1.2. Phdn nguong trong OpenCV

OpenCV (Open Computer Vision) la mt
thu vién ma nguon me chuyén dung dé xu ly
cac van dé lién quan dén thi giac may tinh.
Nho mot hé théng céc giai thuat chuyén biét,
ti wu cho viéc xtr ly thi gidc may tinh, vi vy
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tinh ¢ng dung cua OpenCV la rét I6n, c6 thé
ké dén nhu: nhan dang anh (nhan dang khudn
mat, cac vat thé), xir ly anh (khir nhiéu, diéu
chinh d6 sang), nhan dang cu chi va con rat
nhiéu ¢ng dung khéc nira.

Ta ¢ thé st dung nhiéu ngdn ngir 1ap trinh
khéac nhau d@é lam viéc vai OpenCV nhu: C*,
Java, Python, C#, v.v. (Meier, 2015).

Céc ky thuat phan ngudng trong OpenCV:
Sir dung ham Threshold

Trong thu vién OpenCV c6 cung cap cé4c
ham phuc vu cho viéc phan ngudng anh,
bao gom:
ret, threshl =
cv.threshold(img, 127,255, cv.THRESH BINARY)

ret, thresh2 =
cv.threshold(img, 127,255, cv.THRESH BINARY INV)

ret, thresh3 =
cv. threshold (img, 127,255, cv.THRESH TRUNC)

ret, threshd =
cv. threshold (img, 127, 255, cv.THRESH TOZERO)

ret, threshb5 =
cv.threshold (img, 127,255, cv.THRESH TOZERO INV)

Muc dich: dung dé bién d6i anh xam src
vé thanh anh den trdng bang cach sir dung
mot ngudng ¢ dinh.

Cau truc:
threshold(src, img, thres, max value, type)

Ngudng dé xac dinh den va tring duoc
truyén qua tham sé thres. Ngoai ra, ban cd thé
dinh nghia lai mau sang nhit théng qua
max_value (ngudng trang). Ham threshold ho
tro mot sb loai bién d6i nhu sau:

° type = 0 Threshold Binary: Bién dbi den
trang, néu gia tri trén anh xam lén hon ngudng
threshold, ddy 1a diém anh tring va nguoc lai;

_ ° type=1Threshold Binary, Inverted: Bién
d6i den trang nguoc vai Threshold Binary;

° type = 2 Truncate: Néu gia trj diém anh
I6n hon thres, gi4 tri s€ dugc dat lai bang
thres (chan mac sang nhat);

~° type = 3 Threshold to Zero: Néu gia trj
diém anh nho hon thres, diém anh do sé tro
thanh mau den;
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°type = 4 Threshold to Zero, Inverted:
Nguoc lai véi type = 3.

~ Tuy vao ngudng threshold, ching ta s& c6
két qua hinh khéc nhau.

Sir dung ham adaptiveThreshold

Bén canh viéc hd tro cac ky thuat phan
ngudng c6 dinh, trong OpenCV ciing ho tro

ky thuat phan ngudng thich nghi
(adaptiveThreshold). Bé st dung, ta goi ham:
ret, thl =

cv.threshold(img, 127,255, cv.THRESH BINARY)

th2=cv.adaptiveThreshold (img, 255, cv.ADAPTI
VE_THRESH MEAN C,cv.THRESH BINARY,11,2)

th3=cv.adaptiveThreshold (img, 255, cv.ADAPTIV
E_THRESH GAUSSIAN C,cv.THRESH BINARY,11,2)

Muc dich: Nhu ¢ vi du trén, chung ta co
the thay ket qud phu thugc rat nhiéu vao
ngudng threshold. Trong thuc té, doi véi cac
chuong trinh xu ly anh real-time, viéc st
dung mét threshold co dinh la dieu khdng kha
thi do cuong d6 sing thay doi lién tuc. Bé
khac phuc tinh trang nay, chdng ta cé thé st
dung ham adaptiveThreshold do OpenCV,hc’)
trg gidp bién doi anh xam src vé anh den trang
V&1 ngudng sang toi da maxValue.

Cau tric:
adaptiveThreshold (src, dst, maxValue,
adaptiveMethod, thresholdType, blockSize, C)
AdaptiveThreshold hé trg 2 phuong phap
tu dong chon ngudng threshold:

° ADAPTIVE_THRESH_MEAN_C: gi&
tri ngudng la trung binh caa vung 1an can;

° ADAPTIVE_THRESH_GAUSSIAN_C:
gié tri ngudng 1a tong trong s6 cua cac gia tri
viing 1an can véi trong sé theo ctra s6 gaussian;

°Cung véi 2 ché do thresholdType la
THRESH BINARY vaTHRESH BINARY _INV.
Céc tham sb blockSize va C dung dé chon sé
lwong diém 1an can dé tinh ngudng threshold
t6t nhat.
3.2. Thyc nghiém

Thyc nghiém st dung y tudéng chon
ngudng nhiéu lan dé thuc hién bai toan tim
contour (viing chtra céc chit s6 don trong
anh). Ngoai két qua thuc nghiém ciia phuong
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phép nay, con cd su so sanh vai cac phuong
phap chon ngudng khac bao gém: chon
ngudng cb dinh (Binary Threshold), chon
ngudng thich nghi (Adaptive Threshold).

3.2.1. Thu thdp diz liéu

Sau khi chup d¢ lay cac anh theé cao
dién thoai, ta cat dé sao cho anh chi con lai
viing thé, khdng ¢ nén khac. Anh chia nhém
theo gia caa thé. Sb lugng cu thé cac loai thé
thu dugc dé tién hanh thir nghiém nhu sau:

Bang 1. S6 lwgng miu trong thuc nghiém
Nhom (ménh gid) S6 lwong thé

20.000 21
10.000 14
50.000 14
100.000 8
200.000 4
Tong s6 61

3.2.2. Puwra anh Vé kich thuéc chung

_ Céc anh thé co m¢nh gia khac nhau, sau khi
cat anh, ta thdy mdi anh c6 kich thuoc khéc
nhau. D¢ dinh vi duoc vi tri ciia ddy chir so, ta
dua cac anh ve chung d6 rong la 600 pixel.

image=imutils.resize (image, height=600)

3.2.3. Pinh vi viing chia day chi s6

~ V6i mdi loai thé khac nhau, ta cé bd trong
s0 dya vao chiéu cao, do rong cua anh the dé
lay ra vung chira ddy chir so. Dau ra sg la bo
gia tri bao gom: toa do diém bat dau vung,
chiéu cao va do rong cua vung.
3.2.4. Pinh vi c&c vung nhé chiza chir s6

Dé dinh vi cac viing nho chua chit sé,

nghién ctu sir dung k¥ thuat lay bién bang
phan ngudng vai gia tri ngudng thay doi theo
cac vong lap. Vi mdi ngudng khac nhau s&
lay ra duoc mét so contour. Cho den khi so
contour chua du 13 chit s6 (s6 chit s0 trong 1
thé cao dién thoai), sé lap lai quy trinh: lay
ngudng > dinh vi vang chua chir so.

Ngoai phuong phap trén, dé danh gia dugc
hiéu qua ctia phuong phép trén, nghién curu o
sanh véi hai phuong phép 1y ngudng pho bién:
lay ngudng ¢d dinh va ngudng khong cd dinh.

Ngwong cé dinh

Pay la mot phuong phap chon ngudng doc
lap véi dix ligu anh. Tuy nhién, sau khi da thu
tat ca cac ngudng cd the, qua két qua thu dugc
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khi sir dung cac ngudng cb dinh khac nhau,
ta thay ¢ ngudng 92 thu duoc nhleu contour
nhat (s6 coutour nay la tdng cua tit ca cac
contour trong ting thé dién thoai cé trong
thuc nghiém).

Lay gia tri ngudng 92 va su dung phuong
phap lay nguong cb dinh, trong OpenCV ta
goi lénh:

thresh = c¢v2.threshold(gray, 92, 255,
cv2.THRESH BINARY INV)
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Biéu dd 1. Két qua thu dwoc khi sir dung céc
nguwdng co dinh khac nhau

Ngwiong khéng cé dinh (adaptive threshold)

Vé6i ngudng co dinh, c6 thé két qua thu
duoc khdng tot trong tat ca cac truong hop,
dac biét la khi ma hinh anh ¢ anh sang khac
nhau ¢ cac khu vuc khac nhau. Trong truong
hop d6, mot ky thuat dugc de xuat, dé la
adaptive threshold hay con goi la lay nguéng
thich nghi. Trong thuat toan nay, ngudng
duoc tinh cho mot vung nho caa hinh anh. Vi
vay, trén mot anh, cac ngudng khac nhau cho
cac khu vuc khic nhau. Phuong phap nay cho
ching ta két qua tot hon ngay ca khi hinh anh
vai anh séng khac nhau.

Trong thu vién OpenCV, cung cip hai
thuat toan cho adaptive threshold:

° cv.ADAPTIVE_THRESH_MEAN_C:
giatri nguong bang gia tri trung  binh cua cac
diém thudc vang;

° cv.ADAPTIVE_THRESH_GAUSSIAN_C:
gi4 tri ngudng bing tong trong sb cua cac gia
tri diém 1an can duoc tinh qua cira s6 Gaussian.

Véi bai toan nay, xét vé tong sé luong
contour thu duoc, Adaptive Thresh Gaussian
thu duoc két qua kha quan hon so vdi
Adaptive Thresh Mean (Bang 2).
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Bang 2. Téng sé contour khi sir dung
Adaptive Thresh Mean va Adaptive
Thresh Gaussian

Phuong phip sir Téng sb contour

dung
Adaptive Thresh 412
Mean
Adaptive Thresh 506
Gaussian

Nguéng khéng cé dinh (siv dung vong Iip)

Y tuéng thuat toan: khi sir dung ngudng
¢d dinh thi viéc xac dinh gia tri nguong phi
hop la rat kho khan. Hon nita, gié tri nguong
phu hop s& khac nhau cho cac anh khac nhau.
Ngay ca khi sir dung ngudng thich nghi, két
qua cling c6 thé khong duoc tét do anh qua
t6i hoic qué sang. Trong phuong phap nay
ngudng sé dugc thay doi qua céc vong lap.
Ban dau, ngudng m sé& bang trung binh céc
pixel trong anh cong thém 10, gid tri 10 chi
don gian lam anh khdng qua tdi hay bi phan
doan & nhirng nét chir manh. Sau do6, ngudng
nay s& duoc giam xudng. Véi mdi ngudng
khéc nhau, ta thu dugc mot sé cac contour
nhét dinh hoic khong thu dugc contour nao.
Cho dn khi chua thu dwgc 13 contour thi
vong lap van duoc tiép tuc. Vong lap dimg lai
khi gap mot trong hai treong hop: dinh vi
dugc 13 contour hoac gia tri caam = 10

° Bu6c 1: gan m = mean ciia diém anh + 10
° Bwéc 2: THRESH_BINARY _INV
em=m-1
e Threshold (vé&i ngudong m)
e Luu c4c contour vao mang
« Kiém tra cac contour
v Kiém tra dién tich contour
v Kiém tra hinh dang contour
v Kiém tra chiéu cao contour
v Kiém tra vi tri contour

) ° Bwéc 3: luu cac contour thoa mén, cho
den khi nao du 13 contour hogc m = 10 thi
dung, néu khéng s€ quay lai budc 2.
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bé két qua chinh xéac hon, céc contour nay
duoc dua vao cac ham kiém tra, néu khong
théa man s€ bi loai bo khoi mang chaa
contour. Cac ham kiém tra bao gom:

— Kiém tra vé dién tich: dic trung cta bai
toan nhan di¢n vung bao chit so trong di¢n
thoai la cac contour co di¢n tich gan nhu
nhau. Biéu kién théa man:

50 < di¢én tich vang < 1500
— Kiém tra vé hinh dang: vi ty I¢ gira
chiéu cao va d6 rong cua cac countour chira
chir s6 la gan nhu nhau va c6 dinh. Biéu kién
thoa man:

1,2*d6 rong < chiéu cao < 4,5*do rong

— Kiém tra vé& chiéu cao: Néu co it nhat 3
vung con ¢6 su trong dong vé chiéu cao vaoi
vung nay thi viung dé thoa man:

° Buoc 1:

Cho e = 5 la sai s6 cho phép véi cac
contour cé chiéu cao khac nhau;

k = 0 1a sb contour c6 chiéu cao gan
giong contour dang xét.

° Budc 2: vei mai contour co trong mang
chtra contour lay ra cac doi s6 X, Y, w, h tuong
duong véi toa do diém gbc contour, do rong,
chiéu cao cua contour. So sénh véi cac
contour X, Y1, w1, hy. Diéu kién thoa man:

ly -yil <e<|h-hy]
Tang k = k+1

° Buéc 3: néu k > 3, countour dang xét
thoa man.

— Kiém tra v& vi tri: Trong day s6 c6 13
chir so nam lién ticp canh nhau, vi thé vung
countour théa man khi né cd it nhat 01
countour nam gan.

°Buéc 1:chot=06

°Buéc 2: v6i moi contour chta trong
mang, khoi tao k = 0 va lay ra mang
rec[x —t, y, w+ 2*¢, h] sosanh vai cac contour
khac corecl[x; —¢, y,, w; + 2%, k], néu théa
mén overlapping_area(rec, rec1)>0: k=k+1

°Bugc 3: néu k > 1, countour dang xét
thoa man.
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3.3. Panh gia két qua

3.3.1. So s&nh téng sé contour thu duroc trén
03 phuong phap

Khi thyc nghiém trén 61 thé dién thoai,
tong sé chit s6 chinh xac hay sé contour thu
dugc trong truong hop tot nhat s& Ia
61x13=793. Bang 3 cho thidy trong 03
phuong phap chon ngudng dugc tién hanh,
phuong phéap ngudng khong ¢ dinh (theo
vong lap) tim ra dwoc nhiéu contour nhat 689
contour. Diéu nay 1a d& hiéu khi phuong phap
nay liy ngudng nhiéu lan, mdi lan co thé
khéng ldy duoc contour nao nhung ciing cd
thé lay duoc nhiéu contour. Tiép theo la
phuong phép 1y ngudng khong cé dinh (theo
ving) thu duoc 506 contour. Va cudi cung,
phuong phap lay ngudng cb dinh, du da chon
ngudng lay dugc nhiéu contour nhit (ngudng
92) nhung s6 contour thu duoc ciing chi dirng
lai & con sb 337 chi bang khoang 1/2 khi lay
ngudng khong cé dinh (theo vong lap). Khi
do twong phan cua cc chir s va nén khong
cao, ky thuat su dung liy ngudng CO dinh
khong thu duge két qua nhu mong mudn. Qua
day, ta co thé thay, v6i bai toan phat hién chir
s6 trong thé dién thoai, xét vé sb luong
contour thu dugc, phuong phap ngudng
khong c6 dinh (theo vong lap) 1a tdi vu nhat,
sau d6 dén lay ngudng khong ¢6 dinh (theo
vling) va str dung ngudng ¢b dinh 1a phuwong
phap thu dugc sb contour nho nhat.

Bang 3. Danh gia két qua

Ti Ié Contour chinh

Xac
Phwong sé So véi so N
phap  Contour Contour — Sovéi
phat tong so
hién Contour
dugc
Ngudng
khong co 97% 84,1%
dinhtheo 889793 (667/689) (667/793)
vong lap
Ngudng
khdéng co 79% 50,4%
dinhtheo 299793 (400/506)  (400/793)
vung
Ngudng 96% 40,7%
codinh ST (3oa337)  (3241793)




/ KHOA HOC TU NHIEN

Trong 03 phuong phap lay ngudng, st
dung ngudng khong cb dinh (theo vong lap)
co ty 18 sb countour chinh xac cao nhat
(97%). Pang ngac nhién, phuong phap c6 s6
contour chinh xéc tiép theo lai 1a phwong
phép lay ngudng cd dinh (96%) va lay
ngudng khdng c¢b dinh (theo ving) chi ¢b
79% sb contour thu dugc | chinh xéc.

Vé ban chat, lay ngudng khong cé dinh
(theo vong lap) ciing chinh la phuong phap
ldy ngudng cb dinh, tinh cai tién & day thé
hién ¢ viéc ldy ngudng nhiéu lan. Vi vay, ty
I& s6 contour chinh XAc ciia hai phuong phap
nay la twong duong nhau vuot troi hon han so
vai lay ngudng khong cb dinh (theo ting
ving). Nguyén nhan c6 thé dén tir viéc phan
viing ¢ dinh chua thuc su hop ly khién cac
con sb & bién gitra cac ving bi chia nho ra,
chinh vi vay mac di sé contour nhan nhiéu
nhung chi 1a nhitng manh cua céc chit sb, dan
dén két qua khong chinh xac.

3.3.2. So sanh hiéu qua dat dwoc khi siz dung
03 phuwong phadp

Quan sat bang 3, so véi phuong phép 1ay
ngudng ¢b dinh va lay ngudng khong cb dinh
(theo vuing), liy ngudng khong ¢ dinh (theo
vong lip) thu duoc nhiéu contour chinh xac
nhat — 667 contour (84,1% s contour chinh
Xéac trong 61 thé). Pidu nay dén tir viéc lay
ngudng nhiéu lan, mi ngudng khac nhau lai
ldy dwoc mot sé contour nhat dinh va nhiing
contour nay duogc luu lai. Vong lap két thic
khi ngudng m = 10 hoic s6 contour mdi thé
cao la 13. Két qua cubi cung thu dugc gop tir
mdi budc liy ngudng khac nhau.

Phuong phéap 1y ngudng khong cb dinh
(theo vung) thu dugc s contour chinh xac 1a
50,4 % (twong duong voi 400 contour). Diéu
nay cho thiy ddi véi bai toan tach chir s6
trong thé cao dién thoai, phuong phap nay
chua thuc su 12 giai phép t6i vu.

Mic du di chon ngudng thu dwoc nhiéu
contour nhat nhung sir dung ngudng ¢ dinh
ciing chi 6 40,7% contour chinh xac (twong
duong vdi 323 contour), 1a phuong phap kém
hiéu qua nhit trong thuc nghiém nay.
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4. KET LUAN

Trong bai bdo, nhdm nghién cou da
nghién ctru V& cac thuat toan phan ngudng
duoc st dung trong bai toan khoanh vung cac
chix s riéng biét trong anh c6 chia day sb.
Str dung thu vién OpenCV trong Python dé
so sanh mot s6 phuong phap chon ngudng
trén 61 anh thé cao dién thoai cac loai, cho
thdy hiéu qua cia phuong phip ngudng
khéng cé dinh (theo vong lip) so véi 02
phuong phap truyén thong 1a ngudng ¢ dinh
va ngudng khong cb dinh theo ving.

Trong thoi gian tdi, nhém tac gia mong
muoén dwgc nghién ctu phat trién thém mot
SO churc nang:

° Nang cao hiéu qua chuong trinh cach ly
cac vung ki tu;

° Nhan dang chir sé trong cac truong hop
thé dién thoai bi ma, anh sang méi trudng yeu;

° Ap dung cac thuat toan trong hoc may
dé nhan dién chit sé thu duoc tir cac contour.
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