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TOM TAT

Hinh anh nguoi trén cac dang thé nhu thé sinh vién, thé hoc sinh, thé nhan vién... 1a mot
trong nhirg thanh phan quan trong dé nhan dién nguoi. Hién nay, cach pho bién dé xir Iy cac
hinh thé nay 1a cit thi cong trén cac phin mém xt 1y 6 hoa (Adobe Photoshop, Corel, MS
Paint,...) dan dén mat nhiéu thoi gian khi xtr Iy tdp anh 16n va chua c6 can ct dé xac dinh vi
tri ctia dbi trong bén trong anh. Trong bai bao niy, nhom tac gia dé& xuat giai phap két hop
thuat toan phat hién khudn mat va thuét toan phat hién bién dé cat anh thé tu dong theo ty 1¢
kich thudc 3:4. Trong d6, vi tri ddi tugng bén trong anh duoc tinh sao cho cach déu 2 bién
doc va cach bién ngang phia trén ctia ving cat mot khoang cach phu hop. Phuong phap dé
Xuat thir nghiém trén tap anh c6 nén dong nhét dat duoc ty Ié chinh xac cao.

Tir khéa: Phat hién khudn mat, bién Canny, cit anh, cat anh ty dong, phat hién bién.

1. GIOI THIEU

Hién nay, hinh anh nguoi duoc su dung trong cac dang thé nhu thé hoc sinh, sinh vién,
nhan vién... chi quy dinh kich thudc khung anh bang 2 x 3 cm, 3 x 4 cm, 4 x 6 cm ma chua
quan tam dén vi tri, kich thudc cua ngudi bén trong anh, diéu nay dan dén sy khong dong
déu giira cac dbi twong trong cac anh thé va mot s anh bi léch d6i tuong (Hinh 1). Tuy
nhién, Té chac Hang khong Dan dung Quéc té c6 cac tiéu chudn quy dinh rat chat ché vé
anh chup sir dung trong ho chiéu va da dwoc rat nhidu nudc trén thé gidi ap dung [1]. Theo
tiéu chuan nay, chiéu rong anh 35-40 mm, khudén mat chiém tir 70-80% anh, mat nhin thang
Vé trudc... Trong bai bao nay, nhom tac gia d& xuat phuong phéap cit anh chira dbi tugng
ngudi mot cach ty dong theo ty 18 kich thude anh 3:4 tir mot anh ki thuat sé bat ky. Trong
do, vi tri ctia d6i tuong ngudi dugce tinh can ddi voi cac duong bién ciia ving cat hinh chir
nhat. Thuat toan Viola — Jones duoc st dung dé phat hién va xac dinh toa d6 cua khuon mat
ngudi co trong anh [2]. Thuat toan nay phat hién duoc nhiéu khuén mat trong mot anh véi
nén anh bét ky. Tuy nhién, ving cit anh thé duoc xac dinh 1a mot hinh chit nhat duy nhat
nén tap anh dau vao dugc chon dé phat hién khuén mat 1a cac anh don, nghia 1a mdi anh gom
mot dbi tugng ngudi. Pé xac dinh vi tri dbi tuong, nhom tac gia sir dung thuat toan Canny
Edge Dectection [3], thuat toan ndy tim ra cic dudng bién cua doi tugng (Hinh 7b). Dya vao
tap duong bién nay dé xac dinh vi tri dinh dau va tinh khoang cach tir dinh dau dén bién
ngang phia trén cua khung anh.
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@@ (b) . (© (d)
Hinh 1. Anh thé véi ddi tuong nguoi bi léch
(a): léch trai, (b): lech phai, (c) va (d): léch trén

"...

Hinh 3. Két qua anh sau khi cat ty dong theo ty 1¢ 3:4

2. CAC CONG TRINH LIEN QUAN

Niam 2003, Bongwon Suh va B.Bederson dé xuit phwong phap cit anh thu nhoé tu dong
(Thumbnail Cropping) dwa trén nhitng diém ndi bat cua dbi twong (Saliency Map) [4].
Phwong phéap nay tim ra hinh chir nhat t6i wu bao quanh di tugng véi cac ngudng cho trudc
va cit thanh anh thu nho twong tmg. Ngoai ra, két hop phat hién khuon mat (face detection)
dé cat anh chua ddi twong ngudi hd tro cho cac hé théng nhan dang. Nam 2005, Mingju
Zhang va Lei Zhang dé xuat phuong phap cat anh ty dong duya trén 14 loai mau hinh anh
dugc xac dinh truée, két hop véi két qua phat hién khuén mat va phat hién cac ving noi bat
dé cat anh ngudi theo ty 18 cho trude nhu 2:1, 4:3, 1:1, 3:4, 2:3 [5]. Tuy nhién, viéc dua vao
cac diém ndi bat dé xac dinh ving cat d6i khi dan dén két qua khong chinh xac vi mot s6 ddi
tuong trong anh rat noi bat nhung khong phai 1a déi twong trung tim. Nam 2006, A.Santella
va D.DeCarlo dé xuit phuong phap cit anh ban tw dong dua trén twong tic goc nhin. Xac
dinh ving cit béng cach phan doan anh két hop véi ky thuat Eye Tracking [6]. Nam 2007,
Fred Stentiford de XUat phuong phap cét anh ty dong duya trén diém chua y [7]. Phuong phap
nay dua trén nén tang Saliency Map va tim vung chura céc diém chi y 1a cac diém c6 su
chénh 1éch mau sic 16n hon mot ngudng xac dinh. Ngoai ra, két hop véi hé s phong to dé
cat anh chira cac diém cha y theo nhiéu kich thudc khac nhau. Nam 2009, Nishiyama et al.
trinh bay phuong phap Cat hinh anh dya trén cam giac [8]. Phuong phép nay su dung
Saliency Map dé trich xuét cac ddi twong c6 trong anh, méi dbi twong dwoc chi dinh mot
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ving cit twong Gmg. Sau do, chon ving cit phu hop nhét dua vao két qua phan 16p hinh anh.
Nguon dir liéu huan luyén dé phan 16p duoc thu thap tir cac trang web luu trit anh vai s6
lwong 16n. Nam 2010, nhém tac gia G. Liu va J. Chen dé xuat tdi uu hoa thanh phan anh
bang cach xac dinh ving cat tdi wu 1a hinh chit nhat ¢6 cing ty & véi anh gdc ban dau [9].
Phuong phap nay thyc hién phan doan anh dé tim ra cic ving ndi bat (salient regions) va
duong ndi bat (prominent lines), sau d6 do luong mic d6 tham my va xac dinh ving cit téi
vu. Nam 2011, J.She va D.Wang dé xuat cit anh tu dong dua trén mi héa mat do thap
(Sparse Codlng) [10]. Phuong phép nay thuc hién phan loai anh thanh 13 danh muc, trich
Xuit cac diém noi bat cua anh dya trén dd thi dé tao tir dién cho tirng danh muc. Ving cat
dugc xac dinh duya trén ma hoa mat do thap va bo tir dién. Nam 2013, J.Yan va S.Lin xay
dung 3 bo huan luyén lién quan dén cac chu dé anh khac nhau dya trén cap anh goc va anh
duoc cat bai cac chuyén gia vé nhiép anh [11]. Phuong phap nay két hop phat hién khuon
mit, phat hién diém ndi bat de trich xudt cac dbi tuong tién canh, sau do loai trir cac doi
tugng phu va xac dinh viing cit phu hop. Gan day, Chen et al. nghién ctru do phirc tap tinh
toan trong viéc tim kiém vung cit t6i wvu dua trén diém ndi bat cua anh va chi ra 3 van dé
trong cac thudt toan trude d6 co do phic tap tinh toan cao [12]. Cac van dé 1a: tim kiém ving
cit toi thiéu, ¢b dinh ty Ié viing cat tim kiém va xac dinh nhiéu ving cit trén mot anh cho céc
dbi twong roi rac, dong thoi dua ra thuat toan dé giai quyét cac van dé nay.

Céc cong trinh nghién ctru vira trinh bay cho thiy viéc cit anh cha yéu dua vao phat
hién cac diém noi bat (Saliency Map) dé khoanh viing cac ddi tuong chinh co trong anh hozc
két hop véi phat hién khuon mat (d6i voi anh nguoi), tir d6 xac dinh ving cét bang cach tim
kiém hinh chit nhat téi wu theo nhiéu phwong phap khac nhau. Trong bai béao ndy, nhom tac
gia dé xuat giai phap mai dé cit anh the, ving cat 1a hinh chir nhat duoc xac dinh theo ty I¢
kich thudc 3:4. Phuong phap nay két hop phat hién khuon mat (Face Detection) va phat hién
bién (Edge Detection) sau d6 tinh toan dua ra ving cat phu hop nhat.

3. PHUONG PHAP CAT ANH THE
3.1. Céu triic anh thé
Trong bai bao nay, nhom tac gid dé xuat cau trac anh thé bao gom kich thude bién anh
Vi chiéu rong RecW va chiéu cao RecH theo ty Ié 3:4; khoang cach tir dinh dau cta nguoi
dén bién trén 1a H = A*RecW; khoang cach tir hai bién trai va phai ciia khuon mat dén 2 bién
trai va phai cua khung anh 1a D = 8*FaceW/2, vai FaceW la d6 rong ciia khuén mat.

kAAAAARecVVvAAAAQ

D=8*FaceW/2

RecH

H=A*RecW

P —!
+ D' FaceW | D

Hinh 4. CAu trac anh thé
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Tim hé s6 A: V&i anh thé gidy chuan kich thudc 30 x 40 mm thi khoang cach K tinh tir
dinh dau nguoi trong anh dén bién trén cua khung anh phu hop nhat 1a trong khoang tir 2 dén
8 mm. Tuy nhién, anh ky thuat s6 sir dung don vi Pixel nén kich thudc cac anh co thé chénh
léch véi nhau tiy thude vao do phéan giai ciia anh. Do d6, véi mot anh ky thuat s6 co chiéu
rong 1a RecW pixel thi khoang cach tir dinh dau ngudi dén bién trén cua khung anh duoc tinh
lai theo cong thirc H=(K/30)*RecW. Bt A= K/30, vady H=A*RecW. Hé sb A co gia tri phu
thudc vao K dugc liét ké nhu trong bang 1. Gia tri A cang 16n thi khoang cach H tinh tir dinh
dau nguoi dén bién trén cang 16n.

Bang 1. Gia tri hé s6 &

K 2 3 4 5 6 7 8
Hé s A 0,067 0,100 0,133 0,167 0,200 0,233 0,267

Tim hé s6 &: Dé tim hé s6 nay, nhom tac gia thu thap 100 anh thé gdm 50 anh cua sinh
vién chup tai Truong Pai hoc Cong nghiép Thuc pham TP.HCM, 50 anh thé trén mang
internet va tién hanh do thuc nghiém 2 gia tri gdm: tong khoang cach W tinh tir 2 bién trai
phai cia khudén mat dén 2 bién trai phai cua khung anh (W = 2D) va d6 rong F cua khudn
mat. Sau do tinh trung binh céac gia tri nay trén 100 anh (N = 100).

S SU /A ¥
tb N tb N

Ta c6 cong thirc tinh hé s6 & nhu sau:

5 =W 12 1)

Fip 1.7

3.2. Quy trinh xit Iy cit anh thé

Phat hién khudn mat
(Viola — Jones)

v
Phat hién bién
(Cany Edge)
v
Xac dinh vi tri d&i
twgng trong anh
v Anh két qua

Y

Anh géc

X4c dinh ving cdt | ——»
-

Hinh 5. So d6 xir 1y cat anh thé

Muc tiéu hoat dong cuia hé thdng 1a xac dinh ving cét hinh chit nhat trén mdi anh dau
vao, viing cat nay la duy nhat nén anh dau vao duoc chon 14 dnh don, nghia 1a mdi anh chi
chira mot dbi twong ngudi. Cac thong sb cua ving cit cin xac dinh gébm: chiéu rong RecW,
chiéu cao RecH va toa do cua hinh chit nhat nay trong khong gian 2 chiéu gdm: hoanh d6
Xrec VA tung d0 Yiec
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0 Krec Xtace XracatFaceW/2 X
Ynzl: A | i |
? , 0F
Yiophesd $------------}--- lﬁ _____
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S RecH=(4/3)*RecW
mat
! : )
' .
. . 4
1
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D D
yV +———RecW———»

Hinh 6. Ving cit hinh chir nhat trong hé truc toa d6 khong gian hai chiéu

Thuat toan Viola — Jones x4c dinh toa dd cua khudn mat v6i hoanh d0 Xy, va hinh chir
nhat mau d6 (Hinh 6, Hinh 7a) chira khuén mat vai d6 rong FaceW. Dua vao d6 rong FaceW
cuia hinh chir nhat nay va hé s6 & dé tinh do rong RecW ving cit anh the:

6 x FaceW
RecW=FaceW+2D=FaceW+2*T=(1+6)*FaceW (2)

Chiéu cao RecH cua viing cat dugc xac dinh dya vao chiéu rong RecW theo ty I¢ 3:4:
4
RecH = 3 RecW (3)

Hoanh d6 ving cit (Hinh 6) dugc xac dinh theo cong thirc:
FaceW  RecW

5 5 (4)

Xrec = Xface +

Thuat todn Canny edge detection xac dinh tat ca cac duong bién ctia ddi twong (Hinh 7b).
Muc tiéu budc nay la tim duong bién qua dinh (Hinh 7¢). Puong bién qua dinh dugc xac
dinh 1a duong bién di qua diém c6 tung d6 Nho Nhat Y gpnea, sau d6 ta tinh duoCc Y, theo
cong thuc:

Yiec = Ytophead —H= Ytophead — A * RecW (5)

Sau cung la cit anh dya vao ving cit da xac dinh: Xree , Yiec , RECW, RecH

1 \
,'."lf .
.00"‘,' \

(a) Phat hién (b) Phat hién tit ca bién (c) Tim duong bién  d) Vung cat véi
khuon mat cua doi tugng qua dinh duong nét dut

Hinh 7. Xac dinh ving cit
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Dbi voi anh c6 nén khong ddng nhat, mot sb anh s& xuét hién cac dudng bién phia trén
tap dudng bién cua dbi twong ngudi do nén anh sinh ra din dén sai sb trong viéc xac dinh
Y tophead- Dé han ché sai s6 nay, viéc tim kiém dudng bién qua dinh chi gigi han trong mot
khoang cho trudc ¢ vi tri phia trén khuén mat.

3.3. Danh gia phuwong phap

Dé danh gia d6 chinh x4c ciia phuong phap cit anh thé, nhém tac gia thu thap 200 anh
ngudi chup véi tu thé mat hudng ra phia trudce. Trong d6, 100 anh duoc chup véi nén khong
ddng nhat [13], 100 anh con lai c6 nén déng nhat [14] va tién hanh thir nghiém cat anh thé tu
dong theo ty I¢ kich thudc 3:4 trén 2 tap anh nay. Cac gia tri dwoc ghi nhan gdom: s6 lugng
anh cit dung (sau khi cat, ddi twong ngudi duoc canh cin ddi so véi cac bién cua khung
anh); sb lugng anh cat léch (di twong ngudi bi léch so véi cac bién cuia khung anh sau khi
cit); sé lwong anh khong xéc dinh (khong phat hién duoc médt ngudi trong anh); ty 1¢ dung
(tinh bang ty 1& phan trim cta s lwong anh cit dung trén tong sé lugng anh). Két qua thir
nghi¢m duoc trinh bay trong bang dudi day.

Bang 2. Panh gi4 cit anh the

Loai anh S6 lugng | Citdung | Catléch |Khong xac dinh| Ty ¢ dang
Anh ¢6 nén khong dong nhat 100 85 10 5 85%
Anh c6 nén ddng nhat 100 93 4 3 93%

Bang két qua thir nghiém trén cho thdy, anh c6 nén dong nhat c6 ty 1¢ cit ding (93%)
cao hon so v6i anh c6 nén khong ddng nhat (85%). Thong thuong cac anh dung lam the
dugc chup voi tu thé nhin thang vé trude, mau nén ddng nhat nén viéc ap dung nghién ctu
nay trong cac hé thong cat anh thé s& rat phu hop va cho hiéu suit cao.

r .
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4. KET LUAN

Nhom tac gia vira trinh bay phwong phép cit anh thé theo ty 18 kich thudc 3:4 duya trén

su két hop thuat toan Viola — Jones dé phat hién khuén mat va thuat toan Canny edge
detection nham xac dinh bién d6i tuong. Két qua thar nghiém trén 2 tap dir liéu anh c6 nén
ddng nhat va c6 nén khong dong nhat 1a 93% va 85%. Trong do6 tap anh c6 nén dong nhat
cho ty 1¢ chinh x4c cao hon, phit hgp dé wng dung trong thiét ké thé sinh vién.

Dua trén két qua ‘nay, huong phat trién tiép theo 1a xir ly cit va xoay ddi véi cac anh

nghiéng, tinh ty Ié¢ phan tram ddi twong trong anh va mot sé rang budc khac dap tmg tiéu
chuan anh thé dugc quy dinh cho thé visa hoic ho chiéu.

10.

11.

12.

TAI LIEU THAM KHAO

Poon J. - A photograph guidelines, International Civil Aviation Organization (ICAO),
2011 (https://www.icao.int/Security/mrtd/Downloads/Technical Reports/Annex_A-
Photograph_Guidelines.pdf).

Viola P. and Jones M. - Rapid object detection using a boosted cascade of simple
features, Proceedings of the 2001 IEEE Computer Society Conference on Computer
Vision and Pattern Recognition (CVPR) 1 (2001) 511-518.

Canny J. - A computational approach to edge detection, IEEE Transactions on Pattern
Analysis And Machine Intelligence 6 (1986) 679-698.

Suh B., Ling H., Bederson B.B. and Jacobs D.W. - Automatic thumbnail cropping and
its effectiveness, Proceedings of the 16th annual ACM symposium on User interface
software and technology (2003) 95-104.

Zhang M., Zhang L., Sun Y., Feng L. and Ma W. - Auto cropping for digital
photographs, IEEE International Conference on Multimedia and Expo (ICME) (2005).

Santella A., Agrawala M., DeCarlo D., Salesin D. and Cohen M. - Gaze-based
interaction for semi-automatic photo cropping, Proceedings of the SIGCHI conference
on Human Factors in Computing Systems (2006) 771-780.

Stentiford F. - Attention based auto image cropping, Workshop on Computational
Attention and Applications on International Conference on Computer Vision Systems
(ICVS) 1 (2007) 253-261.

Nishiyama M., Okabe T., Sato Y. and Sato I. - Sensation-based photo cropping,
Proceedings of the 17th ACM International Conference on Multimedia (2009) 669-672.

Liu L., Chen R., Wolf L. and Cohen-Or D. - Optimizing photo composition, Computer
Graphics Forum 29 (2010) 469-478.

She J., Wang D. and Song M. - Automatic image cropping using sparse coding, First
Asian Conference on Pattern Recognition (ACPR) (2011) 490-494.

Yan J, Lin S., Bing Kang S. and Tang X. - Learning the change for automatic image
cropping, Proceedings of the IEEE Conference on Computer Vision and Pattern
Recognition (CVPR) (2013) 971-978.

Chen J., Bai G., Liang S. and Li Z. - Automatic Image Cropping: A Computational
Complexity Study, Proceedings of the IEEE Conference on Computer Vision and
Pattern Recognition (CVPR) (2016) 507-515.

113



Nguyén Vén Lé, Pham Nguyén Huy Phwong, Vi Véan Vinh

13. Nguyén Vin L&, 100 anh c6 nén khong dong nhét, 2018
(https://www.flickr.com/gp/108852439@N03/30W18Xx).

14. Nguyén Van L&, 100 anh ¢6 nén dong nhat, 2018
(https://www.flickr.com/gp/108852439@N03/p8N2j6).

ABSTRACT
APPLYING AUTO IMAGE CROPPING TO DESIGN STUDENT CARD

Nguyen Van Le*, Pham Nguyen Huy Phuong, Vu Van Vinh
Ho Chi Minh City University of Food Industry
*Email: lecntp@gmail.com

The people image on cards such as student cards, staff cards is one of the important
components to identify people. Currently, the common way to create these images is manual
image cropping on the graphics processing software (Adobe Photoshop, Corel, MS Paint,
etc.), this task takes a long time to process the large numbers of image files and there is
baseless to determine the location of the object inside the image. In this paper, the face
detection and edge detection algorithm were combined to automatically crop the image at the
aspect ratio of 3:4. In which the position of the object inside the image was calculated to
equal the distance of both vertical edges side and far away to the upper edge on a suitable
distance. The proposed method was tested on a set of images with uniform backgrounds
achieved a high accuracy rate.

Keywords: Face detection, Canny edge, image cropping, auto cropping, edge detection.
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