S. Im et al.: Age Estimation based on Facial Wrinkles by using the Gabor filter and SVM

24

Age Estimation based on Facial Wrinkles by using the
Gabor filter and SVM
Sang mi Im, Hye yeon Cho, and TaeYong Kim*
Chung-Ang University / Seoul, Korea
*Corresponding Author (kimty@cau.ac.kr)

Abstract: Recently, people’s interest in their appearance has increased. Hence, beauty of face has become a
social issue. In this paper, we present a face-age-estimation system based on facial wrinkles by using a Gabor
filter and support vector machine (SVM). First, the system detects the facial area on an image. When a face is
recognized, we divide the facial area into five parts: both areas around eyes, both areas around cheeks, and the
area around the lips. We then extract specific features from the divided facial area by using the Gabor filter to
reduce classifier error. Finally, we use the SVM to classify the extracted features into a range of ages to estimate
user age. As a result, our method outperforms previous methods with an average classification accuracy of
76.92%.
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1. Introduction
In the development of media, society’s interest in an
individual’s appearance is increasing. The appearance
comprises the state and characteristics of the facial skin,
considering its standard of health and beauty. In recent years,
research on face beauty is expected to evolve along with the
biosignals of the ubiquitous environment [1],[2],[3]. To
measure the face age, face-recognition technologies are
required. These include template-based methods, matching
pursuit-based methods, and the support vector machine
(SVM) approach [4]. We select the well-known SVM
engine for the classification or recognition task, and we
estimate the face age by using this SVM based on facial
wrinkles [5]. The Gabor filter is used to extract the facial
features. The Gabor filter has a strong advantage in facial
expression recognition [6]. In this study, the features were
extracted using the Gabor filter. Therefore, we use the SVM
to classify a particular part of the face instead of using the
entire face. Based on the classified result, we developed the
age-classification sensory system, which displays sound and
visual effects to allow users to recognize interesting results.

2. Age Estimation Method
The purpose of the system is to estimate the age with
respect to the facial wrinkles The camera roughly
determines the position of the face through every frame by
using the “Haar-like feature” algorithm. In our experiment,
, specific features, such as eyes, cheeks, and mouth are at
slightly different positions because of the different face
positions in each frame. Therefore, extracting features
through the Gabor filter for the entire face is difficult. In this
study, we separated each part (eyes, cheeks, and mouth), as

shown in Figure 1, to the approximate positions, and
proposed SVM learning. We tested the accuracy of SVM
classification for each part of the extracted feature and the
features extracted from the entire face. In this experiment,
we used a nonlinear POLY kernel SVM.

Fig. 1. Extraction of specific features from each part of the face.

A. Feature vector
By using the obtained facial parts, the abovementioned
method for feature extraction can be defined as follows [7].
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𝑹𝒋 (𝒙𝟎 , 𝒚𝟎 ) = 𝐦𝐚𝐱 (𝑹𝒋 (𝒙, 𝒚))
(𝒙,𝒚)∈𝑾𝟎

𝑹𝒋 (𝒙𝟎, 𝒚𝟎 ) >
j = 1,...,40

𝟏
𝑵𝟏 𝑵𝟐

(𝟏)

𝟏
∑𝑵
∑𝑵𝟐
(𝒙, 𝒚))
𝒙=𝟏 𝒚=𝟏 (𝑹𝒋

(2)

25

TechArt: Journal of Arts and Imaging Science, Vol. 3, No. 4, November 2016

The method extracts features that satisfy formulas (1) and
(2).

reaction is shown in Figure 3 (b), in which the system
displays to the user that “You have a baby face!" by
considering case 2 in Figure 2. Yet, in another case, the
system tells the user “You need skin care!” by considering
case 3 in Figure 2.

Fig. 2. Images of extracted features of a face

Thus, 100 features were extracted for each of the images
obtained by the 40 Gabor wavelets. The SVM is used to
separate the extracted features [8].

(a)

3. Face Age Estimation System
This section describes the development of the proposed
age estimation system based on facial wrinkles. As shown
in Figure 2, the GUI is created using GDI+ and the age
estimation module is created using the OPENCV library.
This system can speak out the age-estimation result to the
user by using the FMOD sound library. This system
compares the inputted user’s age (Age_1) with the
estimated age (Age_2) and follows three scenarios. In each
scenario, the following results were obtained: (1) If Age_1
< Age_2, the face is classified as a baby face; (2) If Age_1
= Age_2, the face is normal; and (3) If Age_2 > Age_1, the
face is classified as an old face.

Fig. 3. Age-estimation flow-chart

Figure 3 shows the developed age-estimation system
based on facial wrinkles that uses GDI+ and FMOD. This
system compares the different reactions, as shown in Figure
2. In Figure 3 (a), the system displays “Your face is normal!”
to the user, by considering case 1 in Figure 2. Another

(b)
Fig. 4. Final results of the system

4. Experiment Result
As shown in Figure 4, extracting features of the entire
face by using the SVM classifier produces low classification
accuracy. This is because of the different position of the
facial features in every frame (e.g., eyes, cheeks, and mouth).
In this study, we partition parts of the face to determine their
approximate positions. Next, a specific feature is extracted
from each part to reduce errors when using SVM for its
classification. The proposed system has an average
accuracy of 76.92%, with a higher accuracy rate than when
features of the entire face are considered. In addition, the
best accuracy our system achieved is 90.91%.
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Fig. 5. Comparison of SVM classification accuracy considering
features of the entire face and parts of the face for age estimation.

5. Conclusion
In this study, we proposed an “age-estimation system
based on facial wrinkles” to classify learning features in the
SVM after extracting features of each part of a face by using
the Gabor filter. The error caused by using features from an
entire face was resolved by extracting specific features of
some parts of the face, hence increasing SVM classification
accuracy. In the future, we plan to add a variety of
interesting elements to the proposed method for more
interaction.
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with support vector machines: Global versus
component-based approach,” Computer Vision, 2001.
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