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Abstract 

 
Auto face annotation is an important technique that aims to annotate facial images automatically. Auto face 

annotation can be beneficial to many real world applications. For example, with auto face annotation techniques, 

online photo-sharing sites (e.g., Face book) can automatically annotate users’ uploaded photos to facilitate online 

photo search and management. Besides, face annotation can also be applied in news video domain to detect 

important persons appeared in the videos to facilitate news video retrieval and summarization tasks. The SBFA 

framework is data-driven and model-free, which to some extent is inspired by the scrutinize-based image annotation 

techniques for generic image annotations. The main objective of SBFA is to assign correct name labels to a given 

query facial image. In particular, given an original facial image for annotation, we first retrieve a short list of top K 

most similar facial images from a poorly labeled facial image database, and then annotate the facial image by 

performing voting on the labels associated with the top K similar facial images. One challenge faced by such SBFA 

paradigm is how to effectively exploit the short list of candidate facial images and their weak labels for the face 

name annotation task. To tackle the above problem, we investigate and develop a scrutinize-based face annotation 

scheme. In particular, we propose a novel unverified label refinement (ULR) scheme by exploring machine learning 

techniques to enhance the labels purely from the poorly labeled data without human manual efforts. We also propose 

a clustering- based approximation (CBA) algorithm to improve the efficiency and scalability. 
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1. Introduction 
 
Due to the attractiveness of various digital cameras and the rapid growth of social media tools for internet-based 

photo sharing [1], recent years have witnessed and blast of the number of digital photos captured and stored by 

customers. A bulky portion of photos shared by users on the Internet are human facial images. Some of these facial 

Images are tagged with names, but many of them are not tagged properly. Face annotation can also be applied in 

news video domain to detect important persons appeared in the videos to facilitate news video retrieval and 

summarization tasks [2], [3]. Standard face annotation approaches are often treated as an extended face appreciation 

problem, where different classification models are trained from a collection of glowing labelled facial images by 

employing the supervised or semi-supervised machine learning techniques [2], [4], [5], [6], [7]. However, the 

“model-based face annotation” techniques are limited in more than a few aspects. Instead of training explicit 

classification models by the regular model-based face annotation approaches, the scrutinize-based face annotation 
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(SBFA) paradigm aims to undertake the automated face annotation task by exploiting content-based image retrieval 

(CBIR) techniques [8], [9] in mining massive poorly labeled facial images on the web. The SBFA framework is 

data-driven and model-free, which to some extent is enthused by the scrutinize-based image annotation techniques 

[10], [11], [12] for nonspecific image annotations. 

 

                                    

2. Existing System 
 
“Model-based face annotation” techniques are limited in several aspects. First, the face annotation performance was 

poor, when new person it is usually time-consuming and expensive to collect a large amount of human-labeled 

training facial images. Second, it is usually difficult to generalize the models when new training data or new persons 

are added, in which an intensive retraining process is usually required. Last but not least, the annotation/recognition 

performance often scales poorly when the number of persons/classes is very large. 

 

3. Proposed System 
 
We investigate and implement a promising scrutinize based face annotation scheme by mining large 

amount of weakly labeled facial images freely available on the WWW.  We propose a novel ULR scheme 

for enhancing label quality via a graph-based and low-rank learning approach. We propose an efficient 

clustering-based approximation algorithm for large-scale label refinement problem. 

 

4. Scenario 
4.1 System Model 

 

 
 

4.2 Face Detection and Facial Feature Extraction 

 

The second step is to preprocess web facial images to extract face-related information, including face detection and 

alignment, facial region extraction, and facial feature representation. For face detection and alignment, we adopt the 

unsupervised face alignment technique. For facial feature representation, we extract the GIST texture features to 

represent the extracted faces. As a result, each face can be represented by a d-dimensional feature vector. 

 

4.2 High Dimensional Facial Feature Indexing 

 

The third step is to index the extracted features of the faces by applying some efficient high-dimensional indexing 

technique to facilitate the task of similar face retrieval in the subsequent step. In our approach, we adopt the locality 

sensitive hashing (LSH), a very popular and effective high-dimensional indexing technique. 

 

4.3 Learning to Refine Weakly Labeled Data 
 

Besides the indexing step, another key step of the framework is to engage an unverified learning scheme to enhance 

the label quality of the weakly labeled facial images. This process is very important to the entire search based 

annotation framework since the label quality plays a critical factor in the final annotation performance. 
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4.4 Similar Face Retrieval 

 

All the above are the processes before annotating a query facial image. Next, we describe the process of face 

annotation during the test phase. In particular, given a query facial image for annotation, we first conduct a similar 

face retrieval process to search for a subset of most similar faces (typically top K similar face examples) from the 

previously indexed facial database. With the set of top K similar face examples retrieved from the database. 

 

4.5 Face Annotation by Majority Voting on The Similar Faces with the Refined Labels 
 

The next step is to annotate the facial image with a label (or a subset of labels) by employing a majority voting 

approach that combines the set of labels associated with these top K similar face examples. 

 

5. Conclusion 
 
This paper investigated a promising search-based face annotation framework, in which we focused on tackling the 

critical problem of enhancing the label quality and proposed a ULR algorithm. To further improve the scalability, 

we also proposed a clustering-based approximation solution, which successfully accelerated the optimization task 

without introducing much performance degradation. From an extensive set of experiments, we found that the 

proposed technique achieved promising results under a variety of settings. Our experimental results also indicated 

that the proposed ULR technique significantly surpassed the other regular approaches in literature. Future work will 

address the issues of duplicate human names and explore supervised/semi-supervised learning techniques to further 

enhance the label quality with affordable human manual refinement efforts. 
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