


Eye image analysis
— Eye tracking
— Visual fatigue analysis
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“Method and Apparatus for Tracking Gaze Position”, O|= £E& £S5 (E8 HZ : 11/91813, £ Y : 2007.12.06, Publication date : 2008.06.12)
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— Papers & patents

 Eui Chul Lee, Jin Chul Woo, Min Cheol Whang, Kang Ryoung Park, "A
Brain-Computer Interface Method Combined with Eye Tracking for 3-
D Interaction”, Journal of Neuroscience Methods, Vol. 190, Issue 2, pp.
289~298, July 2010.
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e Finger-vein recognition
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Illumination controller
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Finger Vein Recognition System
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Eui Chul Lee, Hyeon Chang Lee, Kang Ryoung Park, "Finger Vein Recognition by Using Minutia Based Alignment and LBP Based Feature Extraction”,
International Journal of Imaging Systems and Technology, Vol. 19, pp. 179-186, September, 2009. (SCIE)

Eui Chul Lee, Kang Ryoung Park, "A Restoration Method for Blurred Finger Vein Image caused by Skin Scattering"”, IET Electronics Letter, Vol. 45,
Issue 21, pp. 1074-1076, Oct. 2009. (SCI)

Hyeon Chang Lee, Byung Jun Kang, Eui Chul Lee, and Kang Ryoung Park, “Finger Vein Recognition Using Weighted Local Binary Pattern Code
Based on a Support Vector Machine”, Journal of Zhejiang University - Science C (JZUS-C), Vol. 11, No. 7, pp. 514-524, July 2010. (SCIE)

"I ol AMEHOf| o8l SE{Tl Mo M MUl FA 22 HEE (A method for restoring infrared vein image blurred by skin scattering}’, FL{ES S8 (&
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"H "EA XHY olAS 25t EX FE BFH{The feature extraction method for finger vein recognition}’, =L £3 =&

"H ™A X|HY A Q3 EKX|{Capturing device for touchless finger-vein image}’, =L £ =/&
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hot mirror}’, =L £E5| £S5
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— Papers & Patents >

Eui Chul Lee, Kang Ryoung Park, Jaihie Kim, "Fake Iris Detection
By Using the Purkinje Image”, Lecture Notes in Computer Science /
(ICB'06), Vol. 3832, pp.397~403, January 5-7, 2006.(SCIE)

Eui Chul Lee, You Jin Ko, Kang Ryoung Park, "Fake iris detection
method using Purkinje images based on gaze position", Optical
Engineering, Vol. 27, No. 6, June 2008.(SCI)

Eui Chul Lee, Kang Ryoung Park, “Fake Iris Detection based on
Three Dimensional Structure of Iris Pattern”, International Journal
of Imaging Systems and Technology, Vol. 20, Issue 2, pp. 162-166,
May, 2010. (SCIE)
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MOl =25 BEHO| Gaussian &HE T HZ HEE,
o« HAMO| Pixel &= BF2 24 7HQ| Gaussian ZHE DEH S AM,
(Gaussian Mixture Model)

1
The distribution of a random variable ¥ = B? is a mixture of & Gaussians =0 02 -02
K . 09 r H=06=10 — 1
=0,0,=50 —
=ulf) =)  oj————exp{- y )y — pa)d | b s —
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" . 0.7 1
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04 .
Likelihood of 1, ... s 03 .
no 02 .
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[1] C. Stauffer, and W.E.L. Grimson, "Adaptive Background Mixture Models for Real-time Tracking," In Proc. of International Conference on Computer Vision
and Pattern Recognition, Vol. 2, pp. 246-252, 1999.
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« Feature tracking method[2][3] r .
— ' LKT feature tracker _ FEEEE

‘] (X) = | (X_ d) _U(X) Eél%?" ?='-|EIIOIE /LKT% o] 43 E4 7 \
E = Z(| (Xj —d) - j(Xj))z Error minimization

JeW

[2] B.D. Lucas, and T. Kanade, "An Iterative Image Registration Technique with an Application to Stereo Vision,” In Proc. of International Joint Conference on
Acrtificial Intelligence, pp. 674-679, 1981.
[3] C. Tomasi, and T. Kanade, “Detection and Tracking of Point Features,” Technical Report CMU-CS-91-132, Carnegie Mellon University, April 1991.
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- Face recognitioh
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o PCA 7|5l Eigenfaces [4][5]

e Euclidean distance A|AF
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[4] Songyi Han et al., “Face Recognition Based on Near-Infrared Light using Mobile Phone”, Lecture Notes in Computer Science, Vol. 4432, pp. 440-448,

2007 , Best Young Researcher Paper Award
[5] EH&ol, AT, WA, WAy, “FlE S ZA A de B TA v A AT, ek AbEeks] =4, Al 459, CIE A 25, pp.1-
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The number of

Indoor / The moving direct | The number | inwhich face a :
Outdoor PlEse GEine ion of human of images re detected ZelEiangs
Sequenc
Index
S1 Indoor Lobby Omni-direction 1095
S2 Outdoor D'r;(r:;gnal Sunny Left or right 1335
Far distance
S3 Outdoor | Campus yard Cloudy Omni-direction 1440
S4 Outdoor | Campus yard Partly Omni-direction 1680
cloudy
S5 Indoor Front of door Toward 535 58

(Frontal faces)

Omni-direction

S6 Indoor Corridor (Various viewing 655 69
faces) Closer
distance

S7 Outdoor | Campus yard Cloudy Toward 1175 140

(Frontal faces)

Omni-direction
S8 Outdoor | Campusyard | Cloudy (Various viewing 831 134
faces)

Tracking H# M=k : 91.4%



Exp,erlmental veslfdts

\ _’\_\/ :

Face detection rate (%) Face recognition rate (%)
Frontal face Rank 1 ~Rank 3 ~Rank 5 ~Rank 7
93.1 74.07 94.44 100 100
Face detection rate (%) Face recognition rate (%)
Frontal face Side face Rank 1 ~Rank 3 ~Rank 5 ~ Rank 7
94.74 54.00
65.22 57.78 68.89 84.44 100
Face detection rate (%) Face recognition rate (%) Recog N |t| on
Frontal face Rank 1 ~Rank 3 ~Rank 5 ~Rank 7 . .
90 82.54 95.24 100 100
rankl rank2
Face detection rate (%) Face recognition rate (%)
Frontal face Side face Rank 1 ~Rank 3 ~Rank 5 ~ Rank 7
92 50.46
5801 73.08 91.03 100 100
e] o o = 0 [ *[Ho o
dH =8 472 d% €= d5 W 249 450 2L, SHE 87
> L
g= 4% 450 duyez Eojy
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 "Intelligent Surveillance System Based on Face
Recognition”, Optical Engineering, Submitted.
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4. surveillance
- Main
— The result of Face Recognition
— Control
Fram rate.
Eigen Face
— I
F
max k- _ min
OOoOEHA=
Recognition Enrolment
. [~ Record HIEE
~Light Rernoval————————— Gaussian Mixture Madel — LKT Motion WVectors
— =AM
HEZEZA & A ZEEEA
~ZAMET]
pauss stop
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