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ABSTRACT

We want to use human characteristics that are automatically identified. Users are
more interested in photos of individuals (e.g., family, friends, celebrities, etc.). Large-scale
content-based face image retrieval is therefore an enabling technique for many upcoming
applications, especially with the constantly expanding number of images. This file contains
semantic signals from face photographs in order to improve content-based face retrieval by
creating semantic code words for large-scale face image retrieval. We present two
orthogonal approaches entitled attribute-enhanced sparse coding and attribute embedded
inverted indexing to improve face retrieval in the offline and online stages by exploiting
human qualities in a scalable and systematic framework. We look into the efficiency of
various qualities and critical aspects for face recovery. The results of experiments on two
public datasets demonstrate that the suggested approaches can enhance MAP by up to 43.5
percent when compared to existing methods. We'll utilize lab feature extraction to detect
color and identify texture using multi-dimensional texture analysis, and then we'll use the
edge orientation histogram to determine form. Attribute-enhanced sparse coding and
attribute-embedded inverted indexing are two orthogonal approaches we suggest. In the
offline step, attribute-enhanced sparse coding takes use of the global structure of feature
space and constructs semantic code words using numerous significant human traits paired
with low-level features. In the online stage, attribute-embedded inverted indexing considers
human qualities of the selected query picture in a binary signature and delivers fast retrieval.
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INTRODUCTION

The relevance and sheer volume of human face pictures make large-scale human face
image manipulations (e.g., search and mining) a highly important research subject in this
study, and it enables numerous real-world applications. In this research, we aim to tackle one
of the most critical and difficult challenges in large-scale content-based face image retrieval.
Content-based face image retrieval attempts to discover comparable face images from a vast
image database given a query face image. It is a technology that enables several applications,
such as automatic face annotation, criminal investigation, and so on. Traditional approaches
for face image retrieval often employ low-level characteristics to represent faces, but low-
level features lack semantic meanings, and face pictures typically have considerable intra-
class variation (e.g., expression, posing), resulting in unsatisfactory retrieval results. Identity-
based quantization and identity-constrained sparse coding are proposed as solutions to this
challenge, although both approaches may need clean training data and large human
annotations. Human characteristics have been found to be effective in applications using face
pictures; however, applying them to a content-based face image retrieval job is difficult for
various reasons. To begin with, human qualities have just a few dimensions. When a dataset
contains too many persons, discriminability is lost because specific people may have similar
characteristics. Second, human characteristics are represented as a floating point vector.
When the data size is high, it does not function well with establishing large scale indexing
algorithms, resulting in poor response and scalability issues. We suggest two orthogonal
approaches, attribute-enhanced sparse coding and attribute-embedded inverted indexing, to
take use of potential human traits automatically recognized by attribute detectors for
improved content-based face picture retrieval. In the offline step, attribute-enhanced sparse
coding takes use of the global structure of feature space and constructs semantic code words
using numerous significant human traits paired with low-level features. Attribute-embedded
inverted indexing, on the other hand, considers human qualities of the selected query picture
in a binary signature and allows efficient retrieval in the online stage. We create a large-scale
content-based face image retrieval system by combining these two techniques, taking use of
both low-level (appearance) characteristics and high-level (facial) semantics. In this work, a
strategy for tracking the data set is proposed. Figures from LFW and Pub. These two datasets
contain faces captured in an unrestricted setting, making content-based face picture retrieval
extremely difficult. Under two alternative training paradigms: image-restricted and
unconstrained, LFW gives information for supervised learning. Only binary "matched" or
"mismatched"” labels are supplied for pairs of photos in the image-restricted configuration.
The identifying information of the individual featured in each photograph is also available in
the unconstrained option, allowing for the construction of further image pairings. See the
readme for further details. Algorithms created for LFW frequently use extra, external sources
of training data. For example, when face landmark detectors were utilized to align the photos,
this problem appeared (Huang et al.). This system was implicitly using this extra source of
information because these detectors were pre-trained on face part pictures outside of LFW.
Because these external sources of training data can have a significant influence on
identification accuracy, they must be taken into account when comparing algorithm
performance. As a result, we've classified the image-restricted findings into multiple classes
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based on how much outside training data was used. On this subject, there are also some
further notes. Methods that have been accepted but not yet published are shown in red (e.g.
accepted to an upcoming conference). Green results represent commercial recognition
systems using algorithms that have not been peer-reviewed. Researchers should not be forced
to compare their findings to any of these sorts of outcomes. When compared to existing
approaches employing local binary pattern (LBP) and sparse coding, the suggested methods
can yield relative improvements of up to 43.55 percent in mean average precision on face
retrieval tasks by using context information from human qualities. We also look at the
efficacy of various human traits across datasets and discover useful human attributes. To
summaries, the following are the contributions of this paper:

1. To create semantic code words, we mix automatically discovered high-level human traits
with low-level data. To our knowledge, this is the first time such a combination has been
proposed for content-based face image retrieval.

2. To balance global representations in picture collections with locally embedded facial features,
we offer two orthogonal techniques to improve content-based face image retrieval in a
scalable framework by utilizing automatically recognized human qualities.

3. We do comprehensive tests and illustrate the suggested approaches' performance on two
different public datasets while maintaining real-time responsiveness.

4. Across many datasets, we uncover relevant and general human qualities for face image
retrieval. Other applications might benefit from the descriptors used.

The first approach for retrieving content-based face images using a combination of
low-level characteristics and automatically identified human traits. In the offline stage,
attribute-enhanced sparse coding takes use of the global structure and employs numerous
human traits to construct semantically aware code words. Attribute-embedded inverted
indexing takes into account the query images local attribute signature while still ensuring
efficient retrieval in the online stage. On two public datasets, the experimental results show
that using the codeword generated by the proposed coding scheme, we can reduce
quantization error and achieve significant gains in face retrieval; the proposed indexing
scheme can be easily integrated into inverted index, ensuring a scalable framework.

FACE DETECTION

Face detection is a computer technique for identifying the positions and sizes of
human faces in digital photographs. It recognizes faces but ignores everything else, including
buildings, trees, and people. Face detection may be thought of as a broader version of face
localization. The goal of face localization is to determine the positions and sizes of a set of
faces (usually one). Facial detection involves processing and matching the underlying face
image in the database bitwise. Any minor change in facial expression, such as a grin or lip
movement, can cause the face to mismatch.

Face detection refers to the psychological process of locating and attending to faces
in a visual context. According to research, a variety of visual qualities such as hue and
orientation impact our capacity to distinguish faces.

The identification of frontal human faces is the focus of these methods. It's similar to
image detection, where a person's picture is matched bit by bit. The image matches the image
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in the database. Any modifications to the database's face features will render the matching
procedure useless.

FACIAL RECOGNITION

The amplitude of at any pair of coordinates (X, y) is termed the image's intensity or
grey level at that location. The picture is digital when the x, y, and grey level of 'f' are all
finite, discrete numbers. Digital image processing is the process of using a computer to
process digital pictures. A digital image is made up of a finite number of elements called
pixels, each of which has a unique value and position. Low-level, mid-level, and higher-level
processing are the three levels of image processing. It includes noise reduction, contrast
improvement, picture sharpening, segmentation, classification (identification), and eventually
"making meaning" of identified objects, all of which are typical cognitive activities related
with vision. Digital image processing now affects practically every technical field, including
medical, space, and everyday life. Most people are familiar with images created by
electromagnetic radiation, such as gamma rays, X-rays, and microwave imaging. From a
security standpoint, image compression, face recognition, iris detection, and finger print
detection are more frequent.

Face recognition is one of the most impressive talents of human eyesight. Facial
recognition and synthesis are major research subjects in affective computing to understand
how people react to their surroundings. Facial expressions recognition researchers have
obtained numerous beneficial results[3] thanks to the rapid growth of mathematical theory on
multivariate statistics and multi-media technologies, particularly image processing. The face
recognition algorithm must compare a given face to a specified template and ensure that they
are same. When biometric technology is used to protect financial transactions, such as in an
automated teller machine, such a setup (one-to-one matching) can occur (ATM). More
protection and the ability to identify the perpetrator will be provided by a facial recognition
technology.

Facial image processing is a field of study that focuses on extracting and analyzing
data about human faces, which is believed to play a key part in social interactions such as
recognition, emotion, and purpose. Face detection and tracking, facial feature detection, face
recognition, facial expression and emotion identification, face coding, and virtual face
synthesis have all been increasingly active study fields in the previous decade. Recent
advances have enabled a wide range of applications in areas such as image retrieval,
surveillance and biometrics, visual speech understanding, virtual characters for e-learning,
online marketing or entertainment, intelligent human-computer interaction, and others, thanks
to the introduction of new powerful machine learning techniques, statistical classification
methods, and complex deformable models. However, considerable work has to be done to
make systems more reliable, particularly when dealing with position and light changes in
complicated natural settings. While most approaches naturally focus on processing static
pictures, new strategies may consider a variety of inputs. For example, video is becoming
more widely available and less expensive, and there is an increasing need for vision-based
human-oriented applications spanning from security to human-computer interaction and
video annotation. Capturing 3D data might become relatively affordable, and processing such
data could lead to improved systems that are more resistant to lighting effects and can recover
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discriminate information more readily. The goal of this special issue of the EURASIP Journal
on Image and Video Processing is to showcase new research in the field of facial image
processing, particularly in the areas of face verification and identification, facial feature
detection, face synthesis, and 3D face acquisition. Six pieces were chosen for this special
edition from a total of 20 submissions. Arya and DiPaola’s research is about building a
behavioral face model for affective social agents based on three distinct but interacting
parameter spaces: knowledge, personality, and mood. While a geometry space offers an
MPEG-4 compliant set of parameters for low-level control, the behavioral extensions
provided by the triple spaces allow for more flexible modeling of complex personality types,
facial expressions, and dynamic interactive scenarios.

The study presented by lonone et al. focuses on robust facial feature detection for facial
expression identification in uncontrolled contexts. The proposed system is based on a
multicar feature extraction and fusion technique that provides MPEG-4-compatible features
assorted with a confidence measure, which is used to weight their importance in the
recognition of the observed facial expression, while the fusion process ensures that the final
result is based on the extraction technique that performed better given the specific lighting or
colour conditions. Miteran and colleagues look into 3D face acquisition, which is becoming
increasingly important in face recognition.

WORKING PROCESS
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Datahase Images
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Attribute hased
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Color and Texture
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Face Image
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FACE RECOGNITION SYSTEM

* A face recognition system, in simple terms, is a system that converts your face into
computer code so that it may be compared to thousands of other faces.

* A face recognition system must be able to recognize a basic face in order to
function.

* A face recognition system works by first recognizing faces, which is a technological
marvel in and of itself, and then measuring the numerous aspects of each face.

* When you look in the mirror, you will see that your face has distinct landmarks
known as nodal points.

* The human face has roughly 80 nodal points, such as distance between eyes

1. Nasal width

2. The width of the eye sockets

3. Cheekbones

4. Jaw line

5. Chin etc...
« These nodal points are utilized to generate numerical code, which is a series of integers that
represents a face in a database (called face print).

MODULE DESCRIPTION:

| Query image I | Images ]
~ ~_
Feature extraction
N N7

Similarity

Query i A Feature
i ) comparison

features N— database

Retrieved images
and ranking

1. SEARCH FOR IMAGES

2. SEARCH BASED ON ATTRIBUTES

3. FACIAL FEATURE EXTRACTION AND FACE REGION DETECTION
4. IMAGE SEARCH BASED ON COLOR

5. SEARCH BASED ON TEXTURE

6. RETRIEVING FACE IMAGES

SEARCH FOR IMAGES:
e From the data base, choose the query image.
e There is no need to consider the picture format or size in that query image.
e It will aid in the support of all picture formats.
e Finally, that query image determines the extract result.
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SEARCH BASED ON ATTRIBUTES

Find the image attribute like vice using a query image (pixel of face, hair, eyes, nose,
mouth, each and every part verify it). As a result, this method may be utilized in conjunction
with Content-based image retrieval (CBIR), query by image content (QBIC), and edge
detection techniques (EDT). It aids in the identification of the picture property. This approach
is also used in data base image search to find picture attributes. The sparse representation is
divided into several segments dependent on the number of characteristics, and each segment
is constructed based on a single attribute.

Attribute Embedded
Inverted Index
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FACIAL FEATURE EXTRACTION AND FACE REGION DETECTION

The potential face candidates that have a highness value advance to the next level.
The second stage's tasks include determining if the candidates are human faces and extracting
the relevant facial characteristics in the face area. The verification method is based on the
projected face pictures' attributes. The symmetry of a face candidate is measured at this stage.
Because every face region is normalized for shirring and lighting, the difference between the
left and right halves of a face region should be minimal owing to its symmetry. A face
region's size is normalized to 2831 in our technique, and the symmetry measure is determined
as follows:

Z Z 1f(x. ) —f27 = x. )l
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!

0.12h 0.12h

Ts =1

The mouth corner may be recognized in the bottom window using two assumptions:
the mouth corners are near to the horizontal position of the corresponding iris and the gray-
level intensity varies dramatically at the mouth corner. The x-projection and detection of the
identified mouth corners are shown in Fig. (a). The outcome of the respective detection
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(a)

Figure 1 depicts face characteristics. If no horizontal location of face characteristics can be
found, the candidate is believed to be a non-facial picture. A real face region is declared
otherwise, as are the various facial characteristics being located.

IMAGE SEARCH BASED ON COLOR
In the literature, several methods for finding photos based on color similarity have been

published; however the majority are variants on the same fundamental notion. A color
histogram is computed for each photograph uploaded to the collection, showing the
proportion of pixels of each color inside the image. Each image's color histogram is
subsequently saved in the database. The user may either define the desired percentage of each
color (for example, 75 percent olive green and 25 percent red) or input an example image
from which a color histogram is created during the search process. In each case, the matching
algorithm returns photos whose color histograms most closely match those of the query.

» Issues with color variations

e Surface Orientation

e Camera Viewpoint

e [llumination Position

e Light Intensity

» Color Image Processing

e Opponent colour axis

(R-G2B-R-G,R+G+B)

» Isolating the brightness information on the third axis has its advantages. Changes in light
intensity and shadows have little effect.

» HSV-representation

Invariant regardless of the object's orientation in relation to the lighting and camera

direction.

> In a colour histogram, look for clusters to see which pixels in the image come from a single
consistently colored item.
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TEXTURE BASED IMAGE SEARCH

It may not appear to be very beneficial to be able to obtain photographs based on
texture similarity. However, the ability to match photos based on textural similarity might be
beneficial in discriminating between areas of similar hue (such as sky and sea, or leaves and
grass). Texture similarity has been measured using a variety of approaches, the most well-
known of which compare values of second order statistics generated from query and stored
photos. In essence, they determine the relative brightness of selected pairs of pixels in each
picture. From these, picture texture metrics such as contrast, coarseness, directionality, and
regularity, as well as periodicity, directionality, and unpredictability, may be calculated.
Haralick et al. argue that a texture is identified by a 14 statistical measuring result (1973).
The characteristics are calculated using the following formulae, which are illustrated in Eq.

Energy = > P(i. j)*
o

Entropy = ->_ P(i, j)log(P(i. j)

Correlation = Z (- D - upd. J)

i G095

P(1.j)

Homogeneity = Zﬁ
+ |1 -]

L

FACE IMAGE RETRIEVAL
The proposed work is a facial image retrieval model that integrates content-based image
retrieval (CBIR) techniques and face recognition techniques with the semantic description of

Query Image Details

Fetch the Query
Image from Database
Images

Face Image Retrieved

the facial image to solve the problem of similar facial images searching and retrieval in the
search space of facial images. The goal is to close the semantic gap between high-level query
requirements and low-level facial attributes of a human face picture, allowing the system to
adapt to human nature's ways and demands in facial image description and retrieval. Lab will
be used. The edge orientation histogram is utilised for form recognition after feature

DATABASE
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extraction for colour detection and multi-dimensional texture analysis for texture
identification.

BLOCK DIAGRAM
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Getting the picture into the database. This picture may be discovered using LBP for all data
base image detection. During the data base picture to attribute-based functions. The name's
function is attribute-based picture detection. The Gaussian algorithm may be utilized with
this block diagram functional algorithm. The query face detection was utilized as input for
this attribute-based picture detection. The LDN and LBP based extraction output of query
image detection will be employed in this query face detection.

CONCLUSION

LDN is a newly proposed encoding strategy that takes use of the texture structure of
the face and effectively encodes it into a compact code. To code the diverse patterns from the
face's textures, LDN employs directional information, which is more robust against noise
than intensity. In addition, a new study looked at the performance of two distinct compass
masks (a derivative-Gaussian and Kirsch) in extracting this directional information for
diverse applications. LDN, in general, employs the sign information of directional numbers to
differentiate comparable texture patterns with distinct intensity transitions—for example,
from dark to bright and vice versa. In the face recognition problem, a new discovered that
the derivative-Gaussian mask is more robust against noise and light change, making LDNG a
reliable and stable coding scheme for human identification. Furthermore, the application of
the Kirsch mask makes the code acceptable for expression recognition, as the LDNK code is
more robust in detecting structural expression characteristics than features for identification,
according to a new study. Furthermore, a new face descriptor was presented that integrates
information from numerous neighborhoods of various sizes to express micro patterns at those
levels. As a result, LDN recovers additional data and employs it to improve its discriminating
novel. Furthermore, a recent study discovered that combining multiple sizes (small, medium,
and big) improves identification rates under specific scenarios. In addition, unlike previous
approaches, a new study tested LDN under expression, time lapse, and illumination
fluctuations and discovered that it is dependable and resilient under all of these settings.
Gradient faces, for example, performed well under different lighting conditions but poorly
under expression and time lapse variations. In the presence of noise and variations in light,
LBP and LDiP recognition rates decline quicker than LDN.
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FUTURE WORK

The GOBER FILTER algorithm's processing speed and accuracy will be improved in
the future. We also intend to apply the method to movies and use automated detection to
determine if a picture is low DOF or not.
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