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ABSTRACT

Facial feature detection is a fundamental function in the field of computer vision such as security, bio-metrics, 3D
modeling, and face recognition. There are many algorithms for the function, active shape model is one of the most popular
local texture models. This paper addresses issues related to face detection, and implements an efficient extraction algorithm
for extracting the facial feature points to use on iOS platform. In this paper, we extend the original ASM algorithm to
improve its performance by four modifications. First, to detect a face and to initialize the shape model, we apply a face
detection API provided from iOS Corelmage framework. Second, we construct a weighted local structure model for
landmarks to utilize the edge points of the face contour. Third, we build a modified model definition and fitting more
landmarks than the classical ASM. And last, we extend and build two-dimensional profile model for detecting faces within
input images. The proposed algorithm is evaluated on experimental test set containing over 500 face images, and found
to successfully extract facial feature points, clearly outperforming the original ASM.
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Fig. 1. Analysis for the distribution of facial landmark
points of interest (a), and facial features with a
rectangle (colored with magenta, green and red)
on each landmark, which is constructed from 2D
profile (b).
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Fig. 2. Example of extracting facial features. (a) Display
an input image, (b) Face detection with CID
etector, provided by iOS Corelmage framework,
(c) Extraction feature points with the proposed
algorithm, and (d) Cropped image after extracting
facial feature landmarks.

Table 1. Performance comparison between two algori-
thms. Success rate is calculated by the number of
image in the dataset.

EE (%] ks
FEI DB | PUT DB | & | Al1ZHsec]
1E s | o9 | 692 | 2135
ASM [7] ' : : :
A<t
ganz | 3 858 | 853 0332

129% =2 AEES Bt HAF o7 At &4y
S 7|E ASM € ERT HaE 16.1%S] HE &
E4L 1Ak A8 A7 SHoME Ha 1.803%
E 2435 d%oH, i0S €& A& APIE 53] ASM

=

=AY

i

glo]7]<3}k3] A #1549 A|23F, 2016

/\1 wo. Iq_zo]

Eoaa

AN
=
°P7l°ﬂ ER=3 14%‘%*.2_ *E‘?é% E”H o AN

2 =wdie de 5S4 72 LS eE Bol

FguE 7129 ASM 7L /fA ek S Aot
st 71E ASME e EolM 71 = A AP 7FS

2R Fe 2713} R i0S APIE 83t ¢
6‘}‘210111 2319) e R EAE ;4%5& P
RdS HLeQa 7|E ASMET B2 £
%OP‘”‘E} A9 Aol wp=m Aetet 4 <
o] 7]1& ASMKET} & G843 A3 A7kl A
Ho} 3k 2o 2 AT

P

HAtel =

1.Y. H Lee, H. J. Kim, “Evaluation of Feature
Extraction and Matching Algorithms for the use of
Mobile Application”, Journal of the Semiconductor &
Display Technology, vol. 14, no. 4, pp. 56-60, 2015.

2. Minjee Ahn, “Industrial Trends of Global Digital
Contents”, DigiEco Report, 2014.

3. D. Masip, J. Vitria, “Real Time Face Detection and
Verification for Uncontrolled Environments”, COST
Workshop — Biometrics on the Internet Vigo, 2004.

4. W. R. Han, Y. H. Lee, J. H. Park, Y. S. Kim,
“Dynamic Emotion Classification through Facial
Recognition”, Journal of the Semiconductor & Dis-
play Technology, vol. 12, no. 3, pp. 53-57, 2013.

5. W. Zhao, R. Chellappa, P.J. Phillips and A. Rosen-
feld, “Face Recognition: A literature survey”, ACM
Computing Surveys, vol. 35, no. 4, pp. 399-458,
2003.

6. L. H. Thai, V. N. Truong, “Face Alignment using
Active Shape Model and Support Vector Machine”,
International Journal of Biometrics and Bioinformat-
ics, vol. 4, issue. 6, pp. 224-234, 2011.

7. Tim Cootes, An Introduction to Active Shape Mod-
els, Image Processing and Analysis, pp. 223-248,



iOS Y E oA Active Shape Model 7141& E3st =

e 65

i

At

10.

Oxford University Press, 2000.

. T. F. Cootes, G. J. Edwards, C. J. Tahlor, “Active

Appearance Models”, IEEE Transaction on Pattern
Analysis and Machine Intelligence, vol. 23, no. 6,
2001.

. T. F. Cootes, G. J. Edwards, C. J. Tahlor, “Comparing

active shape models with active appearance models”,
British Machine Vision Conference, vol. 1, pp. 173-
182, 1999.

M. H. Mahoor, M. A. Mottaleb, A. N. Ansari,
“Improved Active Shape Model for Facial Feature
Extraction in Color Images”, Journal of Multimedia,
vol.1, no.4, pp. 21-28, 2006.

11.
12.

13.

Apple Inc, Core Image Programming Guide, 2013.
C. E. Thomaz, G. A. Giraldi, “A New Ranking
Method for Principal Components Analysis and its
Application to Face Image Analysis”, Image and
Vision Computing, vol. 28, issue. 6, pp. 902~933,
2010.

A. Kasinski, A. Florek, A. Schmidt, “The PUT Face
Database”, Image Processing and Communications,
vol. 13, no. 3-4, pp. 59-64, 2008.

A 20161 69 2, AAKE: 2016 6¥ 13Y,
AL 2016 6 22

Journal of KSDT Vol. 15, No. 2, 2016



