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Abstract 

 

Face recognition is the process of automatically identifying or verifying a person from a digital image or a 

video frame from a video source. This paper is intended to discuss how to detect and identify faces of 

people/characters who appear in the video that is being played. This is done by first determining whether 

human faces appear in a given image, and where these faces are located at. The expected outputs of this 

step are patches containing each face in the input image. In order to make further face recognition system 

more robust and easy to design, face alignment are performed to justify the scales and orientations of these 

patches. Besides serving as the pre-processing for face recognition, face detection could be used for region-

of-interest detection, retargeting, video and image classification, etc. 
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1. Introduction 
 
Automatic face identification of characters in movies has drawn significant research interests and led 

to many interesting applications. It is a challenging problem due to the huge variation in the 

appearance of each character. Although existing methods demonstrate promising results in clean 

environment, the performances are limited in complex movie scenes due to the noises generated during 

the face tracking and face clustering process. Face identification in videos is more difficult than that in 

images. Low resolution, occlusion, non-rigid deformations, large motion, complex background and 

other uncontrolled conditions make the results of face detection and tracking unreliable. In movies, the 

situation is even worse. It consists of inevitable noises to the character identification. The same 

character appears quite differently during the movie. There may be huge pose, expression and 

illumination variation, wearing, clothing, even makeup and hairstyle changes.  

 

2. Objective & Motivation 
 
To present a paper based on an application which will recognize the detected faces from video and 

tag its name accurately. The goal of this application is to extract frames from videos that is being 

played, detect faces that appear in them and recognize the character. The implementation complexity 

of the algorithm must be low and the probability of correct identification must be very high even in the 

existence of illumination and pose changes.  
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3. Related Works 

Face recognition and detection has been widely studied for several decades. A lot of work has been done to 

handle the problem under different conditions, including lighting, pose, expression, etc. The first widely 

accepted algorithm of that time was the PCA or eigenfaces method, which even today is used not only as a 

benchmark method to compare new methods to, but as a base for many methods derived from the original 

idea. Face recognition represents an intuitive and non-intrusive method of recognizing people and this is 

why it became one of three identification methods used in e-passports and a biometric of choice for many 

other security applications. Face recognition methods can be divided into two major categories, 

appearance-based method and feature-based method. Appearance-based method uses the holistic features 

of a 2-D image. Different techniques can be used to track and process faces e.g., neural networks 

approaches, eigenfaces, or Markov chains. One way to override the limitations of pose and lighting 

conditions is to combine modalities: color, depth, 3-D facial surface,etc.  

 

[1]. This paper presents a robust character identification approach by incorporating a noise insensitive 

relationship representation and a graph matching algorithm. Automatic face identification of characters in 

movies has drawn significant research interests and led to various applications. It is a challenging problem 

due to the huge variation in the appearance of each character. Although existing methods demonstrate 

promising results in clean environment, the performances are limited in complex movie scenes due to the 

noises generated during the face tracking and face clustering process. Beyond existing character 

identification approaches, it further performs explicit sensitivity analysis on character identification by 

introducing two types of simulated noises.  

However, the coverage noise which changes the graph topology deteriorates t he matching results. Work is 

required towards investigating optimal cost function for different movie genres as well as exploiting more 

character relationships to improve the robustness. 

[2]. This paper investigates the problem of identifying characters in feature-length films using video and 

film script. Different from the state-of-the-art methods on naming faces in the videos, most of which used 

the local matching between a visible face and one of the names extracted from the temporally local video 

transcript, it attempts to do a global matching between names and clustered face tracks under the 

circumstances that there are not enough local name cues that can be found. The contributions of this work 

include: A graph matching method is utilized to build face-name association between a face affinity 

network and a name affinity network which are, respectively, derived from their own domains (video and 

script), An effective measure of face track distance is presented for face track clustering and As an 

application, the relationship between characters is mined using social network analysis. The proposed 

framework is able to create a new experience on character-centered film browsing.  

However identification of characters in films, although very intuitive to humans, still poses a significant 

challenge to computer methods. 

[3]. This paper formulates the learning problem in this setting as partially-supervised multiclass 

classification where each instance is labeled ambiguously with more than one label, and then show 

theoretically that effective learning is possible under reasonable assumptions even when all the data is 

weakly labeled. In many image and video collections, access is available only to partially labeled data. For 

example, personal photo collections often contain several faces per image and a caption that only specifies 

who is in the picture, but not which name matches which face. Similarly, movie screenplays can tell us who 

is in the scene, but not when and where they are on the screen. Motivated by the analysis, a general convex 

learning formulation based on minimization of a surrogate loss appropriate for the ambiguous label setting 

is also proposed. This framework is applied to identifying faces culled from Web news sources and to 

naming characters in TV series and movies.  

However, one aspect of TV and movie footage has been neglected here ie, the audio. While the availability 

of script and subtitles makes the audio track seemingly redundant, since the script specifies who is 

speaking, and the subtitles specify when, there might be more information to be extracted from the audio. 

Another interesting possibility is to attempt to localize the speaker in the frame based on the audio, 

augmenting the visual speaker detection. 

[4]. In this paper, the classification sub-system of a real-time video-based face identification system which 

recognizes people entering through the door of a laboratory is presented. Faces are classified by a local 

appearance-based face recognition algorithm. The obtained confidence scores from each classification are 

progressively combined to provide the identity estimate of the entire sequence. We introduce three different 
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measures to weight the contribution of each individual frame to the overall classification decision. They are 

distance- to-model (DTM), distance-to-second-closest (DT2ND), and their combination. Both a k-nearest 

neighbor approach and a set of Gaussian mixtures are evaluated to produce individual frame scores. We 

have conducted closed set and open set identification experiments on a database of 41 subjects. The 

experimental results show that the proposed system is able to reach high correct recognition rates in a 

difficult scenario. 

However since the subjects are not asked to cooperate with the system but are allowed to behave naturally, 

this application scenario poses many challenges. Continuous, uncontrolled variations of facial appearance 

due to illumination, pose, expression, and occlusion need to be handled to allow for successful recognition. 

[5]. This paper introduces a semi-supervised method for building large, labeled datasets effaces by 

leveraging archival video. Specifically, a system for labeling 11 years worth of archival footage from a 

television show is implemented. It includes variation in appearance due to age, weight gain, changes in 

hairstyles, and other factors difficult to observe in smaller-scale collections. Face recognition in an 

uncontrolled setting can be difficult. It is argued (and demonstrated) that there is much structure at varying 

timescales in the video data that make recognition much easier. At local time scales, one can use motion 

and tracking to group face images together - identity may not be known, but a single label applies to all 

faces in a track. At medium time scales (say, within a scene), one can use appearance features such as hair 

and clothing to group tracks across shot boundaries. However, at longer timescales (say, across episodes), 

one can no longer use clothing as a cue. This suggests that one needs to carefully encode representations of 

appearance, depending on the timescale at which one intends to match.  

However, detection of impostors in the open-set identification task has to be dealt here. 

 

 

 
 

Fig. 1 System Architecture 

4. Proposed system - face recognition from videos 

The proposed system is used to detect the face of movie characters and will take minimum time to detect 

the face. It also overcomes the issue of noise generation and pose change. A video-based face recognition 

system typically consists of three modules: one for detecting the face; a second one for tracking it; and a 

third one for recognizing it. Face detection is a technology that determines the locations and sizes of human 

faces in digital images. It detects face and ignores anything else, such as buildings, trees and bodies. Face 

detection can be regarded as a more general case of face localization. In face localization, the task is to find 

the locations and sizes of a known number of faces. In face detection, face is processed and matched 

bitwise with the underlying face image in the database. Face-detection algorithms focus on the detection of 

frontal human faces. It is analogous to image detection in which the image of a person is matched bit by bit. 

Image matches with the image stores in database. The detection process involves first capturing images 

from the video that is being played and then detecting faces that are in the frame. Object Detection using 

Haar feature-based cascade classifiers is an effective object detection method proposed by Paul Viola and 

Michael Jones in their paper, ‘Rapid Object Detection using a Boosted Cascade of Simple Features’. It is a 
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machine learning based approach where a cascade function is trained from a lot of positive and negative 

images. It is then used to detect objects in other images. 

The same method along with Eigen values is used in our proposed system for face detection. Initially, the 

algorithm needs a lot of positive images (images of faces) and negative images (images without faces) to 

train the classifier. Then features are extracted from it. For this, haar features shown in fig.1 are used. They 

are just like convolutional kernel. Each feature is a single value obtained by subtracting sum of pixels under 

white rectangle from sum of pixels under black rectangle. 

 

Fig. 2 Haar features 

For these, we apply each and every feature on all the training images. For each feature, it finds the best 

threshold which will classify the faces to positive and negative. Neverthless, there will be errors or 

misclassifications. We select the features with minimum error rate, which means they are the features that 

best classifies the face and non-face images. Each image is given an equal weight in the beginning. After 

each classification, weights of misclassified images are increased. 

Instead of applying all the 6000 features on a window, group the features into different stages of classifiers 

and apply one-by-one. (Normally first few stages will contain very less number of features). If a window 

fails the first stage, discard it. We don't consider remaining features on it. If it passes, apply the second 

stage of features and continue the process. The window which passes all stages is a face region. 

 

 
Fig.3 Extraction of haar features 

 

Generaly, a facial recognition system is a computer application for automatically identifying or verifying a 

person from a digital image or a video frame from a video source. One of the ways to do this is by 

comparing selected facial features from the image and facial data. The method for detecting and extracting 

the facial features in a gray-level image is divided into two stages. Firstly, the possible human eye regions 

are detected by testing all the valley regions in an image. Pair of eye candidates is selected by means of the 

genetic algorithm to form a possible face candidate. The correctness value of each candidate is measured 
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based on its projection on the eigen faces. In order to improve the level of detection reliability, each 

possible face region is normalized for illumination; the shirring effect, when the head is tilted, is also 

considered as well. Next, after a number of iterations, all the face candidates with a high correctness value 

are selected for further verification. At this stage, the face symmetry is measured and the existence of the 

different facial features is verified for each face candidate. This function takes a list of previously detected 

faces from an input image and returns a list of Type Person where each person contains an image and a 

label to the recognized person. The training set is collected as follows : (i) Applying face detection on an 

image that's contain a single person. (ii) Then the detected face is resized to 200:W, 200:H  

The following steps summarize the recognition process: 

a) Initialization – the training set of face images are acquired and eigenfaces are calculated, which defines 

the face space. 

b) A set of weights based on the input image and the M eigenfaces are calculated when a new face is 

encountered by projecting the image onto each of the eigenfaces. 

c) The image is checked whether it is a face or not by checking if the image is sufficiently close to face 

space. 

d) If it is a face, then classify as known or unknown person. 

 

Advantages & Disadvantages of face recognition applications are as follows - Dynamic face recognition 

schemes appear to be at a disadvantage relative to their static counterparts in general, since they are usually 

hampered by one or more of the following: low quality images (though image quality may be enhanced by 

exploiting super-resolution techniques); cluttered backgrounds (which complicate face detection); the 

presence of more than one face in the picture; and a large amount of data to process. Furthermore, the face 

image may be much smaller than the size required by most systems employed by the recognition modules 

However, dynamic schemes do have the following advantages over static techniques: the enormous 

abundance of data empowers the system to choose the frame with the best possible image and discard less 

satisfactory ones. Video provides temporal continuity, so classification information from several frames 

can be combined to improve recognition performance. Moreover, video allows the tracking of face images 

such that variations in facial expressions and poses can be compensated for, resulting in improved 

recognition. Dynamic schemes also have an edge over static ones when it comes to detecting the face in a 

scene, since these schemes can use motion to segment a moving person’s face. 

 

5. CONCLUSION 

 
 This paper proposes a more reliable face detection and recognition approach by combining haar cascade 

features with eigen object recognition method. First, the main facial features such as eyes are extracted for 

comparison and recognition. Furthermore it provides a more accurate result than existing methods. It also 

takes care of issues like lighting problems, pose change etc. 

 

References 

 

[1] Jitao Sang, Chao Lian, Changsheng Xu, Jian Cheng ,"Robust Movie Character Identification And The 

Sensitivity Analysis" – icme(ieee)2011 

[2] “Character identification in feature-length films using global face-name matching",  IEEE Trans. 

Multimedia,  vol. 11,  no. 7,  pp.1276 -1288 2009. 

[3] Mark Everingham , Josef Sivic , Andrew Zisserman," Taking The Bite Out Of Automated Naming Of 

Characters In Tv Video" – Elsevier 2008 

[4]  Timothee Cour, Benjamin Sapp, Chris Jordan, Ben Taskar,"Learning From Ambiguously Labeled 

Images" – ieee 2009 

[5] Johannes Stallkamp, Hazım K. Ekenel, Rainer Stiefelhagen, "Video-Based Face Recognition On Real-

World Data" – ieee 2007 

[6] Jitao Sang, Changsheng Xu, “Robust Face-Name Graph Matching for Movie Character Identification” 

IEEE 2012 

 

 


