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Abstract— Researches have been conducted to exploit and 

collect details in every part of the human body to understand 

ourselves and improve many aspects of science and technology. 

Especially, the face is one of the most informative parts that is 

used commonly in computer vision such as face identification, face 

recognition, and landmarks detection, etc. A number of face 

image databases have been published and used worldwide in 

different technologies. In this paper, we introduce a new 

large-scale face image database for Vietnamese and describe a 

capturing system specifically designed to obtain the data. The 

V-FACE database contains more than 3 million high-quality 

images of more than 300 subjects and has a balanced ratio of 

genders. The database includes a variety of attributes, including 

different angles, lighting conditions, facial expressions, and 

occlusions with the combination of four types of accessories. 

Therefore, the V-FACE database can be exploited to be used in 

various tasks such as unconstrained face recognition, 3D face 

model reconstruction, face image frontalization, etc. In a variety 

of unconstrained environments, V-FACE provides a sufficient 

amount of data to improve the accuracy of face recognition 

technologies in practical scenarios. Additionally, with the 

information on different poses, we can reconstruct the human face 

in the most accurate details. There are several other Vietnamese 

face image datasets such as COMASK20 and VN-Celeb. V-FACE 

is a large-scale Vietnamese face database with a balance ratio in 

genders and age groups and different unconstrained 

environments such as illumination, facial expressions, poses and 

occlusions. We hope this database will improve many types of 

research in the world and especially in Vietnam. 

 Index Terms—Face image database, cameras, capturing device, 

poses, illumination and occlusions. 

I. INTRODUCTION 

owadays, there are cameras everywhere to capture 

moments of daily life or events which they can observe. 

There is a wide variety of poses, illuminations and occlusions, 
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etc. that could occur in a face image. Studies about the human 

face have shown positive results in obtaining personal 

information or recognizing identities. With the development of 

deep learning and face image databases, deep learning 

algorithms’ performance has improved significantly in 

technologies such as face recognition [1], age estimation [2], 3D 

face modeling [7], etc. A high-quality large-scale face image 

database is one important factor for improving deep learning 

models. A good face image database should have features such 

as quantity, quality, and accurate annotation. This paper 

introduces a large-scale Vietnamese face image database that 

assures the diversity and uniformity of data, correct annotation, 

and a capturing device that was systematically constructed the 

database. With V-FACE database, we can analyze factors that 

cause performance defects such as illumination/lighting changes, 

poses and accessories to technologies like face recognition. 

V-FACE database can be used in many applications. For 

example, V-FACE database provides all the necessary elements 

to improve the quality of 3D face model reconstruction. 

Constructing a 3D face model needs a number of images of 

different poses of a human face. Illumination is also an 

important factor to create the best texture for the 3D face model. 

Furthermore, V-FACE database includes face images with light 

intensity, lighting source direction and accessories which are 

common in real-world scenarios. These factors are great 

contributions to improving the performance of face recognition 

system in unconstrained environments. In Vietnam, there has 

not been any large-scale face image database to analyze the 

characteristics of Vietnamese in unconstraned environments. 

There is a Vietnamese face image datasets denoted as 

COMASK20 dataset [16]. This dataset is only useful for 

face-masked detection. Therefore, this work will provide a 

Vietnamese unconstrained face image database denoted as 

V-FACE. V-FACE is inspired by K-FACE which is a face 

image database introduced by KIST [6]. V-FACE is a 

large-scale, diverse and well-balanced face image database with 

high-quality images. The rest of this paper is organized as 

followed: section II describes some novel face image databases, 

section III describes V-Face face image database in detail. The 

paper is concluded in section III. 

II. RELATED WORKS 

A. CASIA-WebFace 

CASIA-WebFace [15], a novel database, was introduced by 

Yi et al. This face image database consists of 494,414 images 

from 10,575 individuals collected from different sources in the 

Internet. The CASIA-WebFace face database is close to 

real-world scenarios because of the face images of this database 
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are captured and collected in the unconstrained environments. 

Therefore, it has been widely used to train face recognition 

models, particularly with models based on deep learning 

methods. However, it does not provide enough information on 

the data such as pose direction, illumination condition, and 

correct annotation so it is difficult to analyze the factors that 

affect the recognition performance. 

A. CelebA 

CelebFaces Attributes Dataset (CelebA) is another 

large-scale face image dataset introduced for face 

representation and attribute prediction in the wild [11]. It 

consists of 202,599 images from 10,177 identities with five 

facial landmarks and 40 facial attributes that include hair color, 

gender, age and occlusion such as wearing sunglasses or not. 

This database has been widely used not only for face 

recognition but also for facial landmark detection and attribute 

prediction. Additionally, the CelebA database is used more for 

generative adversarial network-based methods and style 

learning. 

B. VGGFace2 

The previous version of VGGFace2 is the VGGFace 

database, which was released by Parkhi in 2015 [4]. The 

purpose of this database is to improve the accuracy of face 

recognition systems. Studies show that the number of identities 

and images of each subject in the training set is one of the most 

important factors which affects face recognition technologies’s 

performance. To address this issue, VGGFace consists of 2.6 

million images acquired from 2,622 people crawled on the web. 

The VGGFace2 database, which was extended from VGGFace, 

contains 3.31 million images of 9131 subjects, with an average 

of 362.6 images for each subject. Images are downloaded from 

Google Image Search and have a diversity in pose, age, 

illumination, ethnicity and even profession (e.g. actors, athletes, 

politicians, …). For ethnic balancing, it includes more Asian 

people than the previous version, VGGFace, although it is still 

limited. 

C. K-FACE 

K-FACE [6] is a large-scale database introduced by Yeji 

Choi et al.. from Korean Institute of Science and Technology 

(KIST). It contains a total of 17,550,000 images of 1,000 

subjects with 17,550 images per person with various attributes. 

All images are captured using digital single-len reflex (DSLR) 

cameras, which provides high-quality images with resolution of 

2592×1728 pixels. Images are captured with a hemisphere 

multi-camera system of 27 different cameras, 35 lighting 

conditions and multiple occlusions. These occlusions are five 

combinations of different types of accessories such as glasses, 

cap and mask. The K-FACE database has an equivalent ratio of 

age distribution, gender and a number of images per subject to 

overcome the limitations of the existing public databases with 

data imbalance. 

D. Multi-PIE 

Gross et al. releases a face image database denoted as 

Multi-PIE acquired under various illumination conditions and 

camera directions to consider the poses, lighting conditions and 

expressions [8]. It consists of over 750,000 images of 337 

identities with 15 camera directions and 19 light directions. 

This database is an expanded version of the PIE database with 

high-resolution still images and geometrical calibration images. 

It also has more expressions, cameras, and recording sessions 

than PIE database. The Multi-PIE face image database has been 

improved compared to the PIE database by using a uniform, 

static background and live monitors allowing for constant 

control of the head position. This database has been used to 

improve the quality of researches for face recognition across 

pose, illumination and expression. 

E. Labelled Faces in the Wild 

Labelled Faces in the Wild (LFW) [10] was created and 

maintained by researchers at the University of Massachusetts, 

Amherst. This is a database of face images designed for 

researching in the problem of unconstrained face recognition. 

LFW contains 13,233 images of 5749 identities detected and 

centered by the Viola Jones face detector. These images are 

collected from different sources from the web. 1,680 subjects 

have two or more distinct photos in the dataset. The first 

version of the database consists of four different sets of LFW 

images and three different types of aligned images. 

III. V-FACE DATABASE 

A.  Capturing Device 

This elaborate hemispherical system is designed by KIST [6] 

to build the K-FACE database, which is shown in Fig. 1. This 

system was transferred to VKIST in a cooperation project 

between Korea and Vietnam. The system consists of  27 Full 

HD digital single-lens reflex cameras and 10 lighting devices 

installed at regular angular intervals. The type of camera we use 

was Canon EOS 1500D. All cameras acquire data at once by 

using a shutter button. The resolution of the output images is  

2976 × 1984. As shown in Table I, we use 11 different lighting 

conditions by adjusting the intensities from 0 to 1,000 lux and 

changing the lighting direction to include partial illumination 

for shadows on the face. The lighting directions are included in 

Table I. The database provided labels such as: poses, lighting 

intensities and directions. These labels are systematically 

structured in folders, which is shown in Fig. 2. 

B. Data Collection and Annotating 

Using the device described in Section III.A, we develop a 

capturing process that lasts approximately an hour. All cameras 

capture images of a subject with and withoutaccessoriessuch as 

cap, sunglasses, wig, and mask, in various lighting 

environments. Subjects’ age ranges from 20 to 50 years. They 

are students, workers, officers, researchers, etc. V-FACE 

database has been constructed since 2021. A subject joins a
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TABLE I 

THE CONFIGURATION OF V-FACE DATABASE 

capturing process of six sessions with a total of 11,004 images 

per subject including 27 poses and seven facial expressions.   

 Total number of captured images has been 3,183,300 

images from 300 subjects. Images are checked immediately 

after they were collected. This inspection process is manually 

carried out. Afterward, if there is any false data existed (e.g., 

blur images, closed eyes, moving subjects, not matching the 

lighting conditions due to synchronization delays), the data are 

recaptured to maintain the uniformity of the data distribution 

for all subjects and conditions. 

Fig. 1. Capturing device. (a) Concept design and (b) actual 

appearance. 

C. Database Statistics 

V-FACE was systematically constructed and maintained 

the balanced ratio of gender and an equal number of images per 

each subject. Therefore, this database overcome limitations 

faced with existing public databases because of imbalance in 

data quantity and attributes. Moreover, this is the first 

large-scale face image database whose subjects are Vietnamese 

people. It has a variety of attributes so researchers can study 

more about the feature of Vietnamese face. Futhermore, it 

contributes to researches on face image data of Asians. The data 

are acquired from subjects with age ranges from 20 to 50 but 

mostly in their 20 years old. The ratio of gender is almost the 

same that are 48% males and 52% females. Moreover, the 

number of images are the same in every subject and in each 

lighting condition to have an accurate statistical analysis of 

diversity in illumination, pose, facial expressions and 

occlusions (accessories). 

 

Fig. 2. Structure of the V-FACE database. 

As shown in Fig. 2, the structure of the V-FACE image 

database consists of a total of five layers: subject identity, 

sessions identity, illumination, facial expression and pose. 

There are a total of six sessions. In the first three sessions, there 

is no occlusion (neutral). In the fourth session, subjects wear a 

sunglasses. In the fifth session, due to the situation that face 

mask are mandatory due to the coronavirus pandemic since 

2019 (COVID-19), subjects wear a mask (of any colors). In th

Label Accessories 

 

Illumination 

 

Pose 

S001 Neutral (None) 
Label Lux 

Direction 
Label 

Direction 
Label 

Direction 

S002 Neutral (None) Vertical Horizontal Vertical Horizontal Vertical Horizontal 

S003 Neutral (None) L1 1000 
All 

- Vertical: +30, -15 

- Horizontal: +90, -90 

(interval: 45) 

C1 

0 

+90 C14 

+30 

+45 

S004 Sunglasses L2 400 C2 +75 C15 +30 

S005 Mask L3 200 C3 +60 C16 +15 

S006 

(E01) Sunglasses + Mask 
L4 150 C4 +45 C17 0 

L5 100 C5 +30 C18 -15 

(E02) Cap + Mask 

(E03) Wig 

(E04) Cap 

 

L16 400 

All 

+90 

 

C6 +15 C19 -30 

L17 200 C7 0 C20 -45 

L24 400 
0 

C8 -15 C21 

-15 

+45 

 L25 200 C9 -30 C22 +30 

Label Expression L32 400 
-90 

C10 -45 C23 +15 

E01 Neutral L33 200 C11 -60 C24 0 

E02 Happy  C12 -75 C25 -15 

E03 Sad  C13 -90 C26 -30 

E04 Afraid     C27 -45 

E05 Angry Direction + - 
 

E06 Surprised Vertical Up Down 

E07 Disgust  Horizontal Right Left   
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Fig. 3. Sample images of accessories and expressions (neutral, happy, sad, afraid, angry, surprise, disgust).

sixth session, subjects wear different combinations of mask, hat, 

sunglasses and wig. The first fifth sessions consisted of full 

light conditions and facial expressions. The sixth session is 

unique and different from the capturing process of K-FACE. It 

only has two light conditions with four expressions 

representing where subjects wear combinations of accessories. 

There are a total of eleven lighting conditions and each lighting 

condition has seven facial expressions: neutral, happy, sad, 

afraid, angry, surprise and disgust. The last session is 

conducted in the maner that has only one facial expression that 

is neutral. Finally, there are 27 poses corresponding to 27 

angles per facial expression. In each expression, there is also an 

image acquired from webcam which is located in front of the 

face of  subjects to monitor the position of subjects during the 

capturing process. V-FACE is different from K-FACE in 

several ways. K-FACE has 35 lighting conditions and three 

facial expressions. Meanwhile V-FACE has 11 lighting 

conditions and seven expressions. V-FACE and K-FACE use 

different combinations of accessories. Sample images of all 

expressions, all poses and all lighting changes are shown in Fig. 

3,. Fig. 4 and Fig. 5, respectively.  

In conclusion, V-FACE image face database is a uniformly 

structured database of six capturing sessions, eleven lighting 

conditions, seven facial expressions and 27 poses. Therefore, 

the total number of images per subject is 10,611: 5 (capturing 

sessions) × 11 (lighting conditions) × 7 (facial expressions) × 

27 (poses) + 4 (combinations of accessory conditions) × 2 

(lighting conditions) × 1 (facial expression) × 27 (poses). 

Labels for all attributes are also provided, such as the first 

capturing session, which are denoted as S001, facial 

expressions, lighting conditions and poses, for all images. 

IV. APPLICABLE AREAS OF RESEARCH 

A. 3D Face Reconstruction 

Recovering the 3D shapes of human faces has been a 

common application in many studies such as photogrammetry 

[13], 3D modeling, etc. The usage of 3D face data in face 

analysis applications has received considerable attention 

recently. Reconstructing the 3D face model of a person from 

unconstrained 2D images has been a challenging task and has a 

variety of applications such as face recognition [14], face 

animation [3], etc. There is a surge of interest in 3D face 

reconstruction from a single image using Deep Convolutional 

Neural Networks (CNN). Because of this reason, 2D face 

images of different angles are needed to improve the 

performance of these methods. Multiple 2D images in different 

poses are good materials for training a Deep CNN model in 3D 

face reconstructions with multiple images. With each pose and 

correct annotations, researchers can analyze the difference 

between angles and occlusions when reconstructing the 3D face 

model. V-FACE provides a sufficiency of poses and several 

occlusions to improve the accuracy of the models in real-life 

scenarios, especially during the time of the Coronavirus 

pandemic. In animation, we can replace the face of the virtual 

characters with anyone’s face generated by 3D face model 

reconstruction techniques. The more images and different 

angles of the subject are presented, the more accurate the 3D 

face model is. Therefore, in this case, V-FACE with face 

images acquired from various angles is very useful for many 

types of researches and applications. 

B. Unconstrained Face Recognition 

With the development and evolution of Deep Convolutional 

Neural Network, deep-learning-based image classification 

technologies and large-scale face image databases, the accuracy 

of face recognition has been significantly improved. It can 

surpass the human recognition performance in some 

benchmarks. However, there are still difficulties remaining in 

the real-life scenarios for unconstrained face recognition such 

as changing poses, illumination, facial expressions and 

occlusions [9]. Accordingly, V-FACE face image database 

contains face images with highly balanced distribution and 
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Fig. 4. Sample images of poses. 

accurate labels for all information such as identity, pose, 

lighting conditions (intensity and direction), facial expressions 

(neutral, happy, sad, afraid, angry, surprise, confused) and 

different face accessories. 

 

Fig. 5. Sample images of lighting changes. 

 

Fig. 6. Sample images of unconstrained face recognition. 

These attributes are useful to improve the face recognition 

accuracy and develop a robust face recognition system in the 

real world. Different poses of a face image is one of the most 

important factors that can degrade the performance of face 

recognition system. To find a solution to this problem, major 

studies have been carried out based on pose-invariant face 

recognition and face frontalization. Face frontalization is the 

technique that converts the face images from different views to 

the frontal view. V-FACE not only includes images from 

different angles in the horizontal directions but also in the 

vertical direction. With respect to the changes in illuminations, 

the accuracy of face recognition can be degraded due to 

shadows or reflections caused by partial illumination or an 

extremely high/low light intensity. V-FACE contains the light 

intensity so we can study image-based lighting normalization 

under various lighting conditions. Additionally, V-FACE 

enables researches such as analyzing face recognition in the 

cases that face in the face image is deformed while facial 

expression changes. These changes are neutral, happy, sad, 

afraid, angry, surprised, confused, and occlusions. Since the 

outbreak of the COVID-19 pandemic, the demand for masked 

face recognition has increased significantly. Medical services 

need to know the trace of people who wear or don’t wear a 

mask. The V-FACE database will help researchers to develop 

and improve the face recognition algorithms that exploit the 

information of the upper part of the head such as the forehead, 

eyebrow, or ear. Sample images in unconstrained environments, 

including different facial expressions, wearing accessories such 

as caps, sunglasses, and masks and with angles under different 

lighting conditions, are shown in Fig. 6. There are images 

acquired in extreme lighting conditions such as the intensity of 

illumination is close to zero, wearing different accessories and 

in the upper/lower angles. 

C. Face Age Estimation and Aging Simulation 

Age estimation and age simulation from face images, also 

known as age synthesis or age progression, have been applied 

in various domains. These domains include age-invariant face 

recognition, missing relative (specifically children) seeking, 

entertainment, etc. Age is a factor that constantly and 

permanently causes variations in facial appearance. Aging is an 

inevitable stochastic process. Facial aging adversely affects the 

performance of face recognition, face verification, and 

authentication. Age estimation is the technology that we label a 

face image with the exact real age or age group. Many works 

have been done to develop these techniques by either using  

good databases or bettering the models. Impressive aging 

results for natural face images and numerous face estimation 

and aging models have been provided [5, 12]. Nevertheless, 

face estimation and aging can be still improved in real-life 

scenarios where many different angles, illuminations and 

occlusions occur. These changes significantly affect the facial 

appearance and shape of the face. When a person becomes 

aging, the identity of that person changes and leads to the loss 

of the original person’s identity. However, aging does not 

change the identity much according to small periods. In this 

regard, the V-FACE face image database enables researchers to 

estimate the age of identities in real life due to the fact that it 

consists of face images with ages of 20 to 55 years acquired at 

various lighting conditions, poses, facial expressions, and 

occlusions. With this database. we can exploit information such 

as face shape, skin texture and wrinkles that represent the 

information of age. 

V. CONCLUSION 

This paper introduces V-FACE, a large-scale Vietnamese 

face image database that consists of  3,183,300 images of 300 

subjects. This database is constructed uniformly and 

systematically by considering each attribute: gender ratio and 
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data distribution per subject. It also contains images acquired in 

different unconstrained conditions such as different light 

conditions, occlusions and different poses. It includes accurate 

labels for all attributes listed above. So, this database is very 

useful in various researches and applications that include 

unconstrained face recognition, 3D face reconstruction, age 

estimation and age simulation. V-FACE is the first large-scale 

database of Vietnamese, so it is very valuable for researchers to 

study more about Vietnamese and South-Asian features and 

characteristics. In the future, we will expand the capturing 

device to be a sphere so the information on the back of a human 

is able to be acquired. Furthermore, we will balance the ratio of 

each age group and use more accessories and lighting 

conditions to expand the variety of unconstrained environments 

to be closer to real-life scenarios. 
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