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Gray Projection

B LT F
ZHOU Liyu,CHANG Kan

7P RAIT AL S T E BB ) P T 530004)
(School of Computer, Electronics and Information in Guangxi University, Nanning, Guangxi,
530004, China)

FEE LB B XX R €A S 527 ' BEE w17 [R] R, B2 5 — ol i 77 o 5 A0 00 R B B8 80 5% 19 NIR s i 7 1. K 3K ]
T PR A A R A I I Sobel 1 G M ok £ M K 32 2R AE L 15 B A AR 59 AR 1R I8 OO 4R IR 7E K
B JLART o7 B G R A5 30 N IR AR 5 6 5 % 5 30 ek X 250 70 48 Ak 39 5 7 0 B9 I s e J AT /K T R T ) B E 4%
. gt MR G S B AT IR LS8 8 A7 . [RIA A Bk 5 M R RIS B i AT LB i . [ R ]
AR T AN F G BN T B A — 2 A 38 P S X T A ] 345 34 8 ISz o 6 oA 9 o 7 AR X T 4% 46 9 K €0 e U
FERGUERE 1A BTAR AR AE A B 52 3 FR B8 8 38 M 75 T 40 ™ J B L A B3 0 19 A LD R ] AR . (4518 )X
J5 V5 TRT A SC L 6 IR 52 2% B T VL R B3 A — 8 38 L M L O ELAE — 2 9 R B2V B B R R T 1
FEE. ANREN BRI LR KERE mMLils
HESES TP391 MEARIREG A XEHS:1005-9164(2017)03-0242-05
Abstract:[Objective]In eye localization, human skin color is easily affected by light. To solve
this problem well, this paper proposed an eye localization algorithm based on edge detection and
gray projection. [Methods])Firstly, the proposed method extracted the main characteristics of
human face by jointly using the Sobel edge detection method and the detection of the skin color
to get the binary images of human faces. Secondly, the rough localization was obtained accord-
ing to the geometrical positions of human faces. Afterwards, Logarithmic transforming was
used to enhance the contrast of pupils and eyeballs. Finally,gray projection was performed in
both horizontal direction and vertical direction,and the accurate position of the eye pupil was
located by using curve fitting method to find the extreme value. Meanwhile,the algorithm was
compared with other similar algorithms. [Results]The algorithm which adapts to different light
intensity and complex interference environment can pinpoint the face with pose variation accu-
rately. Compared with the traditional skin color detection,the accuracy is improved. But when
the face image is disturbed seriously by the

environment or the noise,the localization success
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rate of this algorithm is obviously reduced.
[Conclusion]The experiment results showed that
the proposed method could be adapted to differ-
ent light intensity and complex interference envi-
ronment. In a certain angle range, the proposed
method achieved high accuracy.
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Fig.1 The flow chart of eye localization
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Fig. 2 The result of skin color segmentation
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Fig. 3 The result of edge detection
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Fig. 4 Geometrical positions of human eyes in the face
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Fig.5 Accurate localization of the right eye
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Table 1 The statistical results (120 face images)
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Table 2 The statistical results of images with additive white

Gaussian noise (120 face images)

LIRE 3¢ ERAN R BRECR IS
Noise parame- Correct detec- False detection Success
ters tion(pieces) (pieces) rate (%)
p=0,02=0.01 82 38 68.33
n=0,02=0.02 32 88 26. 67

i DAL 4521 0T LU L AR SE A T SERY ik
R 55 AEAG I ARG R 5 1 A7 B R T OF B TR
[ S BRI 0 PR BT AT — o B3 W S 0 T ) S 4 Y
NGO R T 3 R 37 {ELR A B kT 1 AR 4 Ak
R0 B 3R B A A M A AN S A NI 32 B PR 05
ol IR PR T ™ A I L AR B0k B L B S R ] A
FEAI .

3 it

ARG AE AT I H NG B BE Al L SR P ph R 21 RS
T 9 N MR E 37 5 W JEK €5 A 00 1 30 5 A I A 245 5 L
A R DU HEL s 3t 5 A7 7 A AR i I 32 I8 8 52 Rl 2
LR B M ARG D00 1 ALY 0 B . SRR T, AR BTk A
—E ML REA RO E M AR . HEET HATA
MR A 37 D) A AR R B2 T =3 () iy LZ SR e A
SR L TT L AR A AR TS 1) A 4 - 3 0 8 AR
BESR L WP T UL BE J1 5 ik B A O7 50 A R
(1 45 2 BE W] S M A B 0 i L S R K R 320 P )
AT

SE -

[1] TURK M, PENTLAND A. Eigenfaces for recognition
[J]. Journal of Cognitive Neuroscience,1991,3(1):71-
86.

(2] gt 0l 0O & Ak o5t 2538 [T]. 3t
B2 ] . 2002,25(5) :449-458.
LIANG L H,AT H Z.XU G Y.et al. A survey of human
face detection[ J]. Chinese Journal of Computers, 2002,
25(5) :449-458.

(3] 28k, B sk, 55, 5 2% 15 55 T 56 T Bk @ R LA 4

246

[4]

[6]

7]

(8]

[9]

AE A N BR S 2L . PSR HLI & 5 45, 2005,13(3) < 281~
283.

LI X,LUO M,SHI R H.et al. Eyes location based on
skin color and geometry characteristics in complex back-
ground[J]. Computer Measurement &. Control,2005,13
(3):281-283.

PSR BRik —, 5. L TR @B Adaboost 5
B2 A AT ], S B o E 2 R H AR
B .2015,43(S1):271-275.

YANG C Y,SANG N,CHEN Z Y, et al. Multi-view face
detection method based on skin-color model and Ada-
boost algorithm[ J]. Journal of Huazhong University of
Science and Technology: Natural Science Edition, 2015,
43(S1):271-275.

TV 2R 3. HF AdaBoost 532 AR Al VE B A9 AR
SENLLT T IS ALI A 5 . 2012, 25(5) - 1347-1349,
1353.

WANG J B,LI S W. Eyes location based on AdaBoost
algorithm and template matching[ J]. Computer Meas-
urement & Control,2012,25(5):1347-1349,1353.
WAL XE IR, %, AdaBoost BiE Mt RS R
1], A3k ,2013,39(6) : 745-758.

CAO Y,MIAO Q G,LIU J C,et al. Advance and pros-
pects of AdaBoost algorithm[]]. Acta Automatica Sini-
ca,2013,39(6) :745-758.

FOCRL B R S — T DX R 0 RS A L
BTt T« #06.2011(4) :618-622.

WANG W C,CHANG F L. A precise eye localization
method based on region projection[ J]. Journal of Optoe-
Laser,2011(4) :618-622.

GONZALEZ R C,WOODS R E,EDDINS S L. i &
G B (MATLAB BO M. BUfkFs, 2F. dba . B Tolk
Hi AL 2005 :144-178.

GONZALESR C, WOODS R E, EDDINS S L. Digital
image processing using MATLAB[M]. RAUN Q Q
(trans). Beijing: Publishing House of Electronics Indus-
try,2005:144-178.

Frim A AR SR, AR &, 55 — Fi B T R Rl A 2 e R
Gl g 7 2 [T, e i F - ¥k, 2012(11): 2215+
2220.

QIAO N S,ZOU B J,DENG L,et al. An edge detection

lectronics *

method based on image fusion in a noisy image[J]. Jour-

nal of Optoelectronics ¢ Laser,2012(11):2215-2220.

(AL Bl

Guangxi Sciences, Vol. 24 No. 3,June 2017



