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Abstract—Search-based face annotation (SBFA) by mining sapless tagged facial pictures that are freely obtainable on the globe Wide 
internet (WWW). One difficult drawback for search-based face annotation theme is the way to effectively perform annotation by exploiting 
the list of most similar facial pictures and their weak labels that square measure usually clangourous and incomplete. To tackle this 
drawback, we tend to propose a good unsupervised label refinement (ULR) approach for refinement the labels of web facial pictures 
victimisation machine learning techniques. we tend to formulate the educational drawback as a landform optimisation and develop effective 
optimisation algorithms to resolve the large-scale learning task with efficiency. To additional speed up the projected theme, we also 
propose a clustering-based approximation formula which may improve the measurability significantly. we've got conducted an intensive set 
of empirical studies on a large-scale internet facial image test bed, within which encouraging results showed that the projected ULR 
algorithms will considerably boost the performance of the promising SBFA  theme. 

Index Terms—Face annotation, content-based image retrieval, machine learning, label refinement, web facial images, weak label. 
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1. INTRODUCTION 
UE to the recognition of assorted digital cameras and 
also the rapid growth of social media tools for internet-
based photo sharing [1], recent years have witnessed 

Associate in Nursing explosion of the quantity of digital 
photos captured and keep by consumers. An outsized portion 
of photos shared by users on the Internet area unit human 
facial pictures. a number of these facial images area unit 
labeled with names, however several of them aren't tagged 
properly. This has motivated the study of automotive vehicle 
face annotation, a crucial technique that aims to annotate 
facial pictures mechanically. Auto face annotation may be 
helpful to several real world applications. as an example, with  
automotive vehicle face annotation techniques, on-line photo-
sharing sites (e.g., Facebook) will automatically annotate 
users’ uploaded photos to facilitate online icon search and 
management. Besides, face annotation can also be applied in 
news video domain to notice important persons appeared 
within the videos to facilitate news video retrieval and 
summarisation tasks [2], [3]. Classical face annotation 
approaches area unit usually treated as an extended face 
recognition downside, wherever completely different 
classification models area unit trained from a set of Well 
labeled facial pictures by using the supervised or semi-
supervised machine learning techniques [2], [4], [5], 
[6], [7]. However, the “model-based face annotation”  
techniques area unit restricted in many aspects. 
 

Labelled information without human manual efforts First, 
it's sometimes time-consuming and high-ticket to gather an 
oversized quantity of human-labeled coaching facial pictures 
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Second, it's sometimes difficult to generalize the models once 
new coaching information or new persons area unit 
additional, during which associate intensive training process 
is typically needed. Last however not least, the 
annotation/recognition performance typically scales poorly 
when the amount of persons/classes is extremely giant. 
Recently, some rising studies have tried to explore a 
promising search-based annotation paradigm for facial image 
annotation by mining the globe Wide net (WWW), wherever 
an enormous variety of debile labelled facial 
images area unit freely out there. rather than coaching specific 
classification models by the regular model-based face 
annotation approaches, the search-based face annotation. 
(SBFA) paradigm aims to tackle the automatic face annotation 
task by exploiting content-based image retrieval 
(CBIR) techniques [8], [9] in mining huge debile labeled facial 
pictures on the net. The SBFA framework is data-driven and 
model-free, that to some extent is inspired by the search-based 
image annotation techniques [10], [11] for generic image 
annotations. The main objective of SBFA is to assign correct 
name labels to a given question facial image. specifically, 
given a unique facial image for annotation, we have a 
tendency to initial retrieve a brief list of high K most similar 
facial pictures from a debile labelled facial image information, 
and so annotate the facial image by performing option on the 
labels related to the highest K 
similar facial pictures One challenge featured by such SBFA 
paradigm is the way to effectively exploit the listing of 
candidate facial pictures and their weak labels for the face 
name annotation task. To tackle the higher than drawback, we 
have a tendency to investigate and develop a search-based 
face annotation theme. Specifically, we propose a unique 
unsupervised label refinement (URL) scheme by exploring 
machine learning techniques to enhance the labels strictly 
from the debile 
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2. LITERATURE SURVEY:  
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Auto face annotation is enjoying necessary role in several 
real-world information management systems and multimedia 
system data. car face annotation will be useful to several 
planet applications. Face annotation associated with face 
detection and recognition recently analysis interests in mining 
weakly-labelled facial pictures on the net to resolve analysis 
challenge in pc vision and image understanding. This paper 
provides numerous techniques or strategies that area unit 
accustomed expanding upon facial pictures we propose an 
efficient unattended label refinement (ULR) approach for 
purification the labels of we have a tendency to  facial pictures 
mistreatment machine learning  techniques. We have a 
tendency to formulate the training drawback as a biconvex 
improvement and develop effective improvement algorithms 
to resolve the large-scale learning task expeditiously. To 
additional speed up the projected theme, we have a tendency 
to additionally propose a clustering-based approximation rule 
which might improve the measurability significantly. we've 
got conducted an in depth set of empirical studies on a large-
scale net facial image test bed, within which encouraging 
results showed that the projected ULR algorithms will 
considerably boost the performance of the promising SBFA 
theme. 

Web info fusion may be outlined because the downside of 
collating and pursuit info associated with specific topics on 
the planet Wide internet. Whereas most existing work on 
internet info fusion has cantered on text-based multi 
document summarisation, this paper considerations the 
subject of image and text association, a cornerstone of cross-
media internet info fusion. Specifically, we tend to gift 2 
learning ways for locating the underlying associations 
between pictures and texts supported little coaching 
information sets. the primary technique supported imprecise 
transformation measures {the info the knowledge the data} 
similarity between the visual options and therefore the matter 
options through a group of predefined domain-specific 
information classes. Another technique uses a neural network 
to find out direct mapping between the visual and matter 
options by mechanically and incrementally summarizing the 
associated options into a group of knowledge templates. 
Despite their distinct approaches, our experimental results on 
a terrorist domain document set show that each ways are 
capable of learning associations between pictures and texts 
from a little coaching information set. 

3. RELATED WORK 
The first cluster of connected work is on the topics of face 
recognition and verification, that square measure classical 

analysis problems in pc vision and pattern recognition and 
have been extensively studied for several year. 
Recent years have discovered some rising benchmark 
studies of at liberty face detection and verification techniques 
on facial pictures that square measure collected from the 
online. Some recent study had additionally tried to increase 
classical face recognition techniques for face annotation task. 
The second cluster is concerning the studies of generic image 
annotation. The classical image  annotation approaches 
sometimes apply some existing  object recognition techniques 
to coach classification models from human-labeled coaching 
pictures or conceive to infer the correlation/probabilities 
between pictures and annotated keywords. Given restricted 
coaching information, semi-supervised learning strategies 
have additionally been used for image annotation. To refine 
the model-based annotation results with a label similarity 
graph by following stochastic process principle Similarly, To 
annotate unlabeled  facial pictures in video frames with AN 
unvarying label propagation theme. though semi-supervised 
learning approaches may leverage each tagged and unlabeled 
information, it remains fairly long and overpriced to gather 
enough well-labeled coaching information to attain sensible 
performance in large-scale situations. Recently, the search-
based image annotation paradigm has attracted a lot of and a 
lot of attention [10]. as an example, It built a large assortment 
of internet pictures with ground truth labels to facilitate visual 
perception analysis. However, most of these works were 
centred on the assortment, search, and feature extraction 
techniques. in contrast to these existing works, we propose a 
completely unique unattended label refinement theme that is 
centred on optimizing the label quality of facial images 
towards the search-based face annotation task. The third 
cluster is concerning face annotation on personal/ 
family/social photos. It centred on the annotation task on 
personal photos, which frequently contain wealthy discourse 
clues, such as personal/family names, social context, geotags, 
timestamps and so on. The quantity of persons/classes is 
typically quite small, creating such annotation tasks less 
difficult. These techniques sometimes win fairly correct 
annotation results, within which some techniques are with 
success deployed in industrial applications, as an example, 
Apple iPhoto, Google Picasa, Microsoft easy Album [38], and 
Facebook face auto  tagging answer. 

The system flow of the proposed search-based face 
annotation scheme 

(a) We collect weakly labeled facial images from WWW 
using web search engines. 

  
(b) We pre-process the crawled web facial images, 

including face detection, face alignment, and feature 
extraction for the detected faces; after that, we apply LSH to 
index the extracted high-dimensional facial features. We 
apply the proposed ULR method to refine the raw weak labels 
together with the proposed clustering-based approximation 
Algorithms for improving the scalability. 

  
(c) We search for the query facial image to retrieve the top 

K similar images and use their associated names for voting 
toward auto annotation 
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4. SEARCH-BASED FACE ANNOTATION 
1)   Facial image information collection; 
2)   Face detection and facial feature extraction; 
3)   High-dimensional facial feature indexing; 
4)   Learning to refine infirm labeled data; 
5)   Similar face retrieval; and 
6)   Face annotation by majority option on the similar 
faces with the refined labels 

The first step is that the information assortment of facial 
pictures during which we have a tendency to crawl a group of 
facial images from the WWW by AN existing internet 
program (i.e., Google) per a reputation list that contains the 
names of persons to be collected. Because the output of this 
crawling method, we have a tendency to shall get a group of 
facial images, every of them is related to some human names. 
Given the character of internet pictures, these facial pictures 
are typically noisy, that don't invariably correspond to the 
correct human name. Thus, we have a tendency to decision 
such quite internet facial pictures 
with noisy names as feeble labeled facial image information. 
The second step is to pre-process internet facial pictures to 
extract face-related data, together with face detection and 
alignment, facial region extraction, and facial feature 
representation. For face detection and alignment, we adopt 
the unsupervised face alignment technique planned in [54]. 
For facial feature illustration, we have a tendency to extract 
the GIST texture options [55] to represent the extracted faces. 
As a result, every face may be diagrammatical by a d-
dimensional feature vector the third step is to index the 
extracted options of the faces by applying some economical 
high-dimensional categorisation technique to facilitate the 
task of comparable face retrieval within the subsequent step. 
In our approach, we tend to adopt the locality sensitive 
hashing (LSH) [56], a awfully fashionable and effective high-
dimensional categorisation technique. Besides the 
categorisation step, another key step of the framework is to 
interact associate unsupervised learning theme to enhance the 
label quality of the sapless labelled facial images. This method 
is extremely vital to the complete search based annotation 
framework since the label quality plays a critical consider the 
ultimate annotation performance. 

4.1 Unsupervised Label Refinements by 
Learning on weakly labeled Data 
Algorithms: 

Multistep Gradient Algorithm for ULR: 

Input: Q ϵ R(n.m)∗ (n.m), C  R(n.m), t ϵ R 

Output: X* 

Begin 

α0 = 1; k=1; z(0) = x(0)= xx(−1) = 0 ; 

Repeat  

Case SRF  

1 + √4a2k− 1 + 1
2a

 

zk=xk+ak−1+1
ak

(xk − xk−1); 

k = k + 1; 

5. EXPERIMENTS 
5.1 Experiment Test bed : 

In our experiments, we tend to collect a personality's name list 
consisting of standard actor and actor names from the IMDb 
website: http://www.imdb.com. Above all, we 
collected these names with the billboard: “Most standard 
People Born In yyyy” of IMDb, wherever yyyy is that the born 
year. For instance, the webpage2 presents all the actor and 
actresses United Nations agency were born in 1975 within the 
quality order. Our name list covers the actors and actresses 
United Nations agency were born between 1950 and 1990. To 
enlarge the retrieval database, we tend to extend the name 
range in [13] from four hundred to 
1,000. We tend to submit every name from the list as a 
question to search for the connected internet pictures by 
Google image search engine. The highest two hundred 
retrieved internet pictures area unit crawled automatically. 
Afterward we tend to use the OpenCV tool case to detect the 
faces and adopt the DLK formula [54] to align facial pictures 
into identical well-defined position. The no face- 
detected internet pictures were unnoticed. As a result, we 
collected over a hundred, 000 facial pictures in our info. We 
refer to this info because the “retrieval info,” which can be 
used for facial image retrieval throughout the motorcar face 
annotation method. to judge varied range of persons in info, 
we tend to divided our info into 2 scales: one contains four 
hundred persons and concerning forty,000 and therefore the 
alternative contains 1,000 persons and concerning a 
hundred,000 images. We denote them by “DB0400” and 
“DB1000,” severally. 

5.2 Comparison Schemes and Setup: 

“ORI”: a baseline methodology that merely adopts the 
original label info for the search-based annotation theme, 
denoted as “ORI” for brief. . “CL”: a consistency learning 
algorithmic rule [48] planned to enhance the frail labeled 
facial image database, denoted as “CL” for brief. “MKM”: a 
changed K-means clump algorithmic rule [5] planned to 
cluster net facial pictures associated with the extracted names 
from the encircling captions, denoted as “MKM” for brief. we 
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have a tendency to note that the original MKM algorithmic 
rule was planned to address the same droning label 
sweetening downside, but slightly completely different from 
our setting in this the number of raw droning labels of every 
facial image in their downside setting will be quite one, which 
is, however, precisely adequate one in our downside setting. . 
“LPSN”: Label propagation through distributed 
neighbourhood algorithm [59] planned to propagate label 
information among the neighbourhoods achieved by sparse 
committal to writing, denoted as “LPSN” for brief 

5.3 Evaluation of Optimization Efficiency: 

This section aims to conduct in depth evaluations on the 
running time value by the four totally different algorithms. 
We refer the four algorithms with the subsequent 
abbreviations: 

1) SRF-MGA: Soft-regularization formulation resolved by 
the multistep gradient algorithmic rule. 
2) SRF-CDA: soft-regularization formulation resolved by 
the coordinate good algorithmic rule. 
3) CCF-MGA: Convex-constraint formulation resolved 
by the multistep gradient algorithmic rule. 
. CCF-CDA: Convex-constraint formulation resolved by 
the coordinate good algorithmic rule. 

5.4 Evaluation of Clustering-Based Approximation: 

In this experiment, we have a tendency to aim to gauge the 
acceleration performance of the 2 projected clustering-based 
approximation schemes (BCBA and DCBA) on the massive 
info DB1000. an honest approximation is anticipated to attain 
a high reduction in period with a tiny low loss in 
annotation performance. Thus, this experiment evaluates 
both period and annotation performance. The period of CBA 
theme in the main consists of 3 parts: 1) the time of 
constructing the similarity matrix C; 2) the time of clustering; 
and 3) the entire time of running ULR algorithmic rule in 
every set. The period prices of different agglomeration 
algorithms with totally different| completely different} cluster 
numbers (qc ¼ 02; 04; 08; 16) area unit illustrated in Table 
four. As a comparison, the period of directly adopting the 
ULR algorithm on the complete retrieval info is additionally 
given in the second column of Table four, denoted as “URL 
(qc ¼ 01).”  Some observations is drawn from these results 

5.5 Label Refinement on Artificial Data Set: 

In this experiment, we tend to aim to guage the label 
refinement performance of various algorithms. We tend to 
designed a man-made data set that consists of 9 categories 
(persons) in second house with twenty samples for every 
category. To introduce noise into the label matrix, we tend to 
haphazardly illegal half the entire information set. All the info 
points square measure illustrated in Fig. 9a, and the 
original wheezy label matrix is shown because the left one in 
Fig. 9b. Given the info set and therefore the wheezy label 

matrix, we computed the improved label matrixes 
victimisation the four algorithms mentioned in Section five.2 
(see Fig. 9b). Several observations are often drawn from the on 
top of results: 1st, the MKL and CL algorithms work well for 
the categories with less noise (e.g., Person one and Person 9), 
but they fail for the categories wherever a lot of samples 
square measure illegal and cosmopolitan (e.g., Person four 
and Person 5). Second, by adopting the graph data, both LPSN 
and ULR might handle all the categories higher. Obviously, 
by finding the most worth in every label vector, we can 
recover the perfect label matrix from the refined label matrix 
FULR. Third, for the projected ULR rule, we also consider the 
distortion with the first label matrix (EpðF;Y Þ in (5)) and 
therefore the exiguity of every label vector (EeðFÞ in (5)). As a 
result, ULR can do a lot of stable and   sparse refined label 
matrix that's a lot of appropriate for our face annotation 
downside. 

6. LIMITATIONS: 
Despite the encouraging results, our work is proscribed in 
several aspects. First, we have a tendency to assume every 
name corresponds to a unique single person. Duplicate name 
may be a sensible issue in real-life situations. One future 
direction is to increase our method to handle this sensible 
downside. as an example, we can learn the similarity between 
2 totally different names according to the online pages 
therefore on confirm however doubtless the two totally 
different names belong to an equivalent person. 

7. CONCLUSIONS: 
This paper investigated a promising search-based face 
annotation framework, within which we tend to centred on 
coping with the vital drawback of enhancing the label quality 
and proposed a ULR formula. To more improve the 
scalability, we tend to conjointly planned a clustering-based 
approximation solution, that with success accelerated the 
optimization task while not introducing a lot of performance 
degradation. From an intensive set of experiments, we found 
that the planned technique achieved promising results below 
a spread of settings. Our experimental results conjointly 
indicated that the planned ULR technique significantly 
surpassed the opposite regular approaches in literature. 
Future work can address the problems of duplicate human 
names and explore supervised/semi-supervised learning 
techniques to more enhance the label quality with cheap 
human manual refinement efforts. 
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