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Abstract 

One of the major challenges encountered by current face recognition techniques lies in the difficulties of handling varying 

poses, i.e., recognition of faces in arbitrary in-depth rotations. The face image differences caused by rotations are often 

larger than the inter-person differences used in distinguishing identities. Face recognition across pose, on the other hand, 

has great potentials in many applications dealing with uncooperative subjects, in which the full power of face recognition 

being a passive biometric technique can be implemented and utilized. Extensive efforts have been put into the research 

toward pose-invariant face recognition in recent years and many prominent approaches have been proposed. However, 

several issues in face recognition across pose still remain open, such as lack of understanding about subspaces of pose 

variant images, problem intractability in 3D face modelling, complex face surface reflection mechanism, etc. This paper 

provides a critical survey of researches on image-based face recognition across pose. The existing techniques are 

comprehensively reviewed and discussed. They are classified into different categories according to their methodologies in 

handling pose variations. Their strategies, advantages/disadvantages and performances are elaborated. By generalizing 

different tactics in handling pose variations and evaluating their performances, several promising. 
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1. Introduction

The inspiration behind automatic face recognition is to 

provide the computer the similar capability as human 

beings to recognize faces. The general definition to face 

recognition is to estimate the identity of one or more 

people from static images or video sequences using a 

stored database of gallery faces. There are two types of 

face recognition: closed set and open set. In closed-set 

recognition, we can definitely find a gallery face matching 

the input image. In open-set recognition, we might not 

find any matched gallery image to the input face image. In 

the past decade’s people focused on developing 

fundamental face recognition algorithms [1] [2] based on 

controlled environments which have simple backgrounds 

and limited variation in pose and lighting. To compare the 

performance of face recognition algorithms, a number of 

standard face databases were published, for example 

FERET [4], XM2VTS [3] and Multi-PIE [5]. Images from 

controlled databases are illustrated in Figure 1.2a. After 

years of development many proposed face recognition 

algorithms have produced very impressive results in these 

controlled databases. In the past, face recognition 

algorithms were evaluated on controlled face databases in 

which images have simple backgrounds and limited 

variation in pose and lighting. From left to right, example 

images are from XM2VTS [3], Yale[6], MultiPIE [5] and 

FERET [4] face databases respectively. b) Recently 

research has shifted to face recognition in uncontrolled 

environments in which images have complex 

backgrounds, partial occlusions and large variations in 

pose, lighting and race. Example images are from the 

most famous uncontrolled face database: Labeled Faces in 

the Wild [7]. Recently, research has shifted toward face 

recognition in uncontrolled environments to encourage 
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real-world applications. Images are collected from the 

internet and have complex backgrounds, partial occlusion 

and large variations in pose, lighting, image quality, race 

and expression. The most famous uncontrolled face 

database is the Labeled Faces in the Wild database with 

over 600 citations in the face recognition literature [8]. 

Examples from this database are shown in Figure 1.2b. 

An ideal face recognition algorithm should perform well 

in uncontrolled environments to satisfy the requirements 

of real-world applications. However, this still remains a 

big challenge for most current face recognition 

algorithms. We would like to draw your attention to the 

fact that it is not possible to modify a paper in any way, 

once it has been published. This applies to both the 

printed book and the online version of the publication. 

Every detail, including the order of the names of the 

authors, should be checked before the paper is sent to the 

Volume Editors. 

1.1Challenges of Uncontrolled Environments 

The three main challenges for face recognition in 

uncontrolled environments are large variation in pose, 

lighting and partial occlusion. The first challenge is pose 

variation. A person appears very differently from different 

viewpoints (see Figure 1.3a). Pose variations make the 

feature matching between two face images under different 

pose very difficult. In general, non-matching frontal faces 

are more similar to each other in terms of pixel values 

than matching faces of different poses. A second major 

obstacle is lighting variation (Figure 1.3b). It is hard to 

recognize the face under varying lighting. Even two 

images from the same person but under different lighting 

can appear dramatically different 

2Research Questions: 

Design of research questions is the most essential part of 

any systematic review [12]. It is very important to ask the 

true questions that are significant and can determine 

and/or scope future research activities [12]. The research 

questions have been design with the aid of PICOC 

standards in this systematic literature review as suggested 

by Petticrew and Roberts [14]. The main objective of 

systematic review is not to find any proof about 

comparison of methods/approach/model, so that why we 

ignore `Comparison' in PICOC model. 

In order to gather the proof of the research on the current 

state of face recognition in uncontrolled environment, the 

bellow research questions we have considered.  

Q1. What are the open research challenges of face 

recognition in uncontrolled                      environment?  

Q2. What evidences is there for face recognition from 

video surveillance?  

Q3. What are the effective techniques for human face 

recognition from video in uncontrolled environment?  

Q4. How recognition rate can be improved by analyzing 

different parameters? 

3Search Strategy 

3.1. Strategy for deriving search 

The scheme of search to derive search terms is given 

below. Some search term derived from search questions 

by identifying population, intervention, outcome and 

context table 2 

Search different keywords in relevant paper, table 3. Note 

that the studies from which we have taken the key words 

are not a subset of our primary studies. Rather they are 

taken from the literature relevant to the disciplines of face 

recognition in uncontrolled environment    

To make the search terms and the synonyms and alternate 

spellings with the help of a thesaurus. Also mention if a 

subject librarian and/or content experts in the field are 

consulted, table 4. Note that the terms in italics have been 

added from table 3. 
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3.2. Search Process and Resources 

Searching method for a systematic review must be 

rigorous and be able to discover as many relevant primary 

studies as possible [12] [13]. This systematic literature 

will take to two search phases Secondary search phase 

and initial/primary to make the search process rigorous.   

3. 2.1 Primary Search Phase

Primary search phase will be applied on online database, 

conference proceedings, grey literature (such as MSc/PhD 

theses and dissertation and technical reports) electric 

journals, search engines. To make searching process easy 

and evade the risks of missing out evidence, our search 

will be consisting of literature published in 2008 to date. 

2008 will be the starting edge due to the reason that we 

apply some random search on face recognition in 

uncontrolled environment before 2008 and the result we 

found are zero.   This phase provides a details information 

of electronic search. The detail list is given below. 

3.3. Secondary Search Stage 

Secondary search phase will be conducted to supplement 

the primary search stage. The below actions will be 

achieved in this stage. 

1. References of studies will be identified in primary stage

will be studied. This procedure will be an iterative unless 

the relevant paper is included to list of primary articles 

and the same step will be applied on each articles.  

2. Citations of the articles will be studied for the

identification of primary studies and the studies citing the 

identified primary studies will also be reviewed by using 

backward and forward passes (as also suggested by 

Webster & Watson [3]). This process is also iterative in 

nature.  

3. Individual researcher on relevant area will be identified

and communicated for advice on unpublished work and 

technical reports. 

3.3.1. Search Process Documentation 

Documenting the search process provides transparency, 

helps prevent bias effect, provides details of 

thoroughness, and enables replication of the search 

process. The systematic review will follow the 

documentation procedures provided by Kitchenham [1], 

(see table 7).  

3.4. Quality Assessment Criteria and Selection 
Process 

Motivation behind this study is to find relevant paper 

which provide proof about the research question [1]. 

Quality assessment will be applied to find relevance’s 

between selected study and research questions, but the 

selection criteria will be on the base of strong evidence 

which provide answer to the research questions. If there is 

any study which does not fall in above criteria will be 

excluded. 

3.4.1 Rejection/Selection Criteria for Study 
Selection 

The selection and rejection criteria will be enhanced 

during search process. For a study to include in systematic 

literature review it will have to satisfy the below three 

conditions. 
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a) The articles having Face Recognition (any face

classification/facial recognition and or types Face 

Recognition) in uncontrolled environment  

b) The articles having discusses approach/techniques for

face recognition in uncontrolled environment. 

c) The articles which having experimental results of

findings. 

It is to be noted that there is no restriction that the articles 

belong to which groups or individual, either they are 

student, researcher or experienced practitioners. The 

selection criteria are purely based on answer to research 

questions. The articles which have the below 

characteristics will be excluded from systematic review. 

a) Where the focus is on controlled environment other

than uncontrolled environment. 

b) Where the study does not perform an experimental

validation of the findings that it presents. 

3.4.2 Preliminary/Initial Selection Phase 

During the preliminary selection Phase abstract and title 

of the paper will be studied of selected articles if they 

satisfy the maximum threshold criteria will be included 

for detail study otherwise the paper will be discarded. 

3.4.3 Final Selection Phase 

During selection stage if it is not clear that the articles 

meet selection criteria or not, get its hard copy and read 

the full paper. During this reading if the paper meet 

relevant to study will be included to final reference 

library. If there any confusion in the articles will 

discussed with colleagues and supervisor. 

4. Quality Analysis Checklists and
Measures 

For analysis of quality study and checklist for quantitative 

and qualitative study had been defined. We have defined 

checklist individually for quantitative and qualitative 

studies, because the research methodologies are different 

for both. Separate Checklist are very important as it help 

to conceive detailed questions. The main purpose of 

checklist is to measure the quality of research articles as 

evidence to response a research question, while the 

purpose of checklist is not criticizing any research work. 

Example of some questions are found in checklist found 

by C rombie [7], Fink [8], and Petticrew [9]. Some 

questions for systematic literature are present in 

Kitchenham’s checklists [1]. Value to checklist are given 

in table 9 and table 10 and each of question of qualitative 

and quantitative will be answered in table 8. 

The weightage score for quantitative study will be in 

between 0 to 18, 18 represent very high quality and 0 

represent very low quality articles. 

5 Quantitative Checklists 

The quantitative study contains a set of 18 question which 

will be used to analysis the quantitative studies (see table 

9). 

5.3. Qualitative Check Lists 

The qualitative checklist consists of 8 questions to be used 

for the evaluation of qualitative studies, (see table 10). 

Note that item 2 has been adapted from [9]. 
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