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Abstract 

 
The purpose of this project is to test and improve people’s ability of face recognition. 

Although there are some tests on the internet with the same purpose, the problem is that people 

may feel bored and give up before finishing the tests.  Consequently they may not benefit from 

testing nor from training. To solve this problem, face recognition and online game are put 

together in this project. The game is supposed to provide entertainment when people are playing, 

so that more people can take the test and improve their abilities of face recognition. 

In the game design, the game is assumed to take place in the face recognition lab, which is 

an imaginary lab. The player plays the main role in this game and asked to solve a number of 

problems. There are several scenarios waiting for the player, which mainly need face recognition 

skills from the player. At the end the player obtains the result of evaluation of her/his skills in 

face recognition. 
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1 Introduction 

 

What do you think about your ability of face recognition? Have you tested it before? Face 

recognition from images is a sub-area of the general object recognition problem. Some studies 

show that infants are, in some way, innate to recognize and pay attention to faces more than other 

objects. Face recognition is pervasive in our natural world. For example, when making new 

friends, it would better to recognize them next time depending on the face recognition, and when 

watching movies, if we cannot tell the different actors by face recognition, it will be difficult to 

follow the story…etc. 

 Face recognition has recently become a particular interest in a wide variety of applications, 

like applications in law enforcement for mugshot identification, and verification for personal 

photo identification such as passports and drivers’ licenses. Moreover, gateways to limited access 

areas and surveillance of crowd behavior are all potential applications of a successful face 

recognition system [1]. 

 

1.1 Related work 

Although face recognition ability is the basic requirement for human beings, it is not 

equally distributed among people. Some people are good at face recognition, while some have 

troubles in recognizing faces sometimes, but some others called “face blindness” (prosopagnosia) 

often have difficulty at recognizing face. The word, prosopagnosia, dates back to 1947, when 

Bodamer used it in his report by combing the Greek word for face (prosopon) with the medical 

term for recognition impairment (agnosia) [2]. 

To find explanations for prosopagnosia and help those people overcome the face 

recognition problem, research works are growing in this field. Among those, Prosopagnosia 

Research Centers at Harvard University and University College London, as well as some 

prosopagnosics’ own homepages do a good contribution. 
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There is a face recognition test on our supervisor Josef Bigun’s homepage 

(http://www2.hh.se/staff/josef/facetest/), which works for quantifying and obtaining more 

valuable information for the research on prosopagnosia. The information collected from people 

who were tested shows that females recognize faces better than men [3]. At the same time, some 

prosopagnosics could be predicted. The more information is obtained from the volunteers who 

were tested, the more understanding of prosopagnosia can be achieved. The test in question can 

be used to improve people’s skills on face recognition when they test their ability online. This 

will be studied in this report. 

 

1.2 Goals 

The information available for prosopagnosia research is still limited and insufficient for a 

reliable explanation which will account for all prosopagnosia cases, because: 

It is not easy to contact potential prosopagnosics all over the world. 

The above mentioned test is available but it was not specially designed for prosopagnosics. 

After the online testing, people may quit without leaving any feedback, among others 

because they are bored. 

 

This project which is based on the previous face recognition test on the webpage 

(http://www2.hh.se/staff/josef/facetest/), aims at attracting more people to participate in, and 

thereby to understand more about the face recognition, improve their ability of face recognition, 

and also provide contact information for further research purposes.  

The idea is to put the face recognition and online games together in the project. The online 

game, which is a novelty, is possible to further combine with the original test. The result is it is 

not only a test but it is an exercise that provides also entertainment via an online game. Games 

are mainly for entertaining people, which is the first and the most important thing to think about 

when making any kind of game. 
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 Making a pedagogical online game that is highly entertaining, is the key point of our 

project. In the face recognition test offered at Halmstad University, image processing played a 

significant role of face images, and it is still an important part of this project, which we wish to 

complete by adding an entertainment component for the user. Users are players and players are 

users that will improve their abilities while having fun. 

 

 

2  Background 

 

This project, deals with face recognition, belongs to the field of psychology and biometrics 

in person recognition. Being a special kind of visual stimulus, face is regarded as the most 

distinguishable telling part of the body and is used to recognize different individuals. In the recent 

years, researchers in psychophysics, neural sciences and engineering, image analysis, and 

computer vision have been investigating a number of issues related to face recognition by humans 

and machines.  

 

2.1  Introduction to human Face Recognition 

Face recognition, the ability to recognize people by their facial characteristics, is one type of 

biometrics, which has automated methods of recognizing individuals based on their physical or 

behavioral characteristics, such as body odor, ear, fingerprint etc. In most situations, people 

recognize each other by faces, which show the distinct information from individuals. How do 

people recognize faces? Some face recognition models are discussed below to illustrate the 

speciality and various aspects of face recognition. 
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2.1.1  The Functional model of face recognition  

Compared with object recognition, face stimuli and its processing have the particularity in 

behavior, ecology, cognition and other aspects. The evidences from selective damage, the special 

phylogeny, individual development and the sensitivity to the orientation in face recognition show 

that these two kinds of stimuli differ remarkably. Several well known face recognition models 

currently used are based on the particularity of face processing, and hereinto, the Functional 

Model is the principal model. 

The Functional Model was mentioned by Bruce and Young in 1986 [5]. This mode is 

mainly constituted by eight independent units, which are  

• The view-centered descriptions 

• The expression independent description 

• The directed visual processing 

• The face recognition units 

• The person identity nodes 

• The name generation 

• The expression analysis  

• The facial speech analysis.  

Bruce and Young think that the process of face recognition is a kind of sequential process. 

When one person meets another and there is facial contact, firstly the message of the sketch yard 

is converted to the message of the structure yard, then registered in the brain immediately. Every 

unit contains codes for describing one of the faces known by a person. The strength of the signal 

obtained from the face recognition unit is an indicator for the degree whether a person is known 

or not. When the value of the indicator exceeds the boundary value of facial recognition, the brain 

will produce a feeling to tell oneself who that person is and whether she/he knows this person. 

Then the brain will search and pick up this person’s name. Otherwise the brain would say “I have 

not enough face information about this person or I don’t know this person”. In addition to the 

above-mentioned sequential process, another type, which is called parallel process, is available, 
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and the brain will send the facial information to the directed visual processing unit, expression 

analysis unit and facial speech analysis unit for identifying at the same time. 

The above summarizes the Bruce and Young model of the human face recognition in the 

brain. The serial processing part is similar with object recognition, but as to the parallel process, 

which deals with the facial information, it has the following speciality. In the process of 

recognition, most objects are processed in the basic category, but face stimuli is processed in the 

category of face. The processing combination of different facial features on the same face may 

lead to different categories, whereas the objects can only be divided into single category. Face 

recognition possesses other physical characters, such as the information of age, gender, race, 

expression etc., which are not possessed in objects recognition. 

2.1.2 The Interactive Activation Model and face familiarity 

To extend the Functional Model architecture, more models are proposed to illustrate the 

relationship between the processing of facial recognition and the identity. A pool of the Face 

Recognition Units (FRUs) is proposed corresponding to classification of a face, and the next 

classification occurs at the Person Identity Nodes (PINs), which is the classification of the person 

rather than the face. Figure 2.1, the Interactive Activation Model, shows convergence of face and 

name recognition.  
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Figure 2.1: The Interactive Activation Model of face and name recognition [4]. 

 

The Interactive Activation Model (Burton, A.M., Bruce, V. & Johnston, R.A., 1990)[4], 

which has the architecture of interactive activation and competition (McClelland, 1981), mainly 

consists of six independent pools of simple processing units: the word recognition units (WRUs), 

the face recognition units (FRUs), the person identity nodes (PINs), the semantic information 

units (SIUs), the name reconnition units (NRUs), and a pool of units labeled ”lexical output”. 

Each known person is in the independent unit of each pool. Within pools all units inhibit one 
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another, and excitatory links connect individual units across pools. The viewpoint of the 

interactive activation model is that when one person sees anther person’s face, the FRUs decide 

whether to know this face or not. If the information is enough and exceeds the boundary value of 

the PINs, the PINs can identify this face with the name information in the corresponding NRU, 

and all information about this known person in the SIUs will be sent to “lexical output”, which 

tells people the information about this seen person. From the view of the interactive process, first 

the appropriate FRU corresponding to that face becomes active, and then this FRU activation 

causes activation in the relevant PIN. Following PIN, the information about this person is coded 

in the form of a link between the PIN and the relevant SIU, which code information about known 

individuals. In the pool of SIUs, some SIUs will be shared, for there may be many people with 

the same occupation, nationality etc. Finally, the units “lexical output” are intended to capture the 

information in these processes.  

The model also includes the recognition of objects other than faces. There is an input 

lexicon, WRUs, which encode names and other information of known individuals. Those words 

units which encode names link directly to a pool of NRUs. The NRUs are then linked to PINs in 

the same way as FRUs are linked to PINs. The other words in the WRUs which do not 

correspond to names are linked to SIUs. This process is to divide the two types of information. 

Finally, all WRUs are connected directly to the lexical output units. Thus, this model contains a 

“dual route” model of processing of face recognition.  

The Interactive Activation Model model states two main aspects in face recognition, the 

facial features and the name or other description information. To recognize a known face, both 

the face and the name can stimulate the brain and arouse the expected information which were 

stored in the brain. Like word recognition, face recognition gives rise to two types of priming, 

semantic (or associative) priming and repetition priming.  

Semantic priming is most often demonstrated in face familiarity decision. It has been shown 

that a face is recognized faster if an associated person’s face is processed immediately before 

(Bruce & Valentine, 1986). For example, if one face is perceived, the FRU corresponding to that 
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face becomes active. This causes activation in the relevant PIN, and then in the SIUs related to 

that PIN. Now, another face, which is associated with the first face no matter in the aspect of 

name, occupation or features similarity, is to be recognized. Because the SIUs already have such 

related units for the second face, as links are bidirectional, some activation passes back from 

these SIUs to the right PIN. So this PIN will rise to the boundary value faster than the case had 

the unit started from the beginning.  

This semantic priming explains why it is hard to recognize foreigners. There indeed exists 

such a phenomenon that it is easy for people to judge the actors in their own nation’s films, but 

when watching the foreign films, it is comparatively hard to recognize the different actors. This 

shows that the facial features and other characters from people who are in other nations are 

limited in our brain, then it results in that the SIUs have not enough related units for the fresh 

faces to pass back to the PINs. Finally the process of recognition turns to be slow and hard. 

However, this result of process is opposite when people recognize the same nation’s face. That 

means the stimuli in the brain turn to be higher in associate face recognition. This explanation is 

different from what people considered before. One could imagine that the stimuli in the brain 

should be higher when stimulated by a foreigner’s face than the same nation’s face. From brain 

wave analysis (Yuejia Luo, Key Lab of Mental Health Chinese Academy of Sciences), it is 

evident that this hypothesis is incorrect. Furthermore such studies indicate that the “associate 

face” information helps people to recognize faces. 

Repetition priming refers to that a face is recognized faster if the same face has been seen 

previously (Bruce & Valentine, 1985; Ellis, Young, Flude & Hay, 1987).This effect is 

comparatively long-lasting, standardly at least 20 minute, and is strongest when the prime and the 

target are the same image. When a face is recognized as familiar, the related FRU and PIN will 

both become active. Thus, when the face is seen again, it will take a shorter time than the first 

time for the PIN to become active. 

There is an example of repetition priming. In one party, most people are unknown before, 

but there are one or two people we are familiar with, then we can quickly recognize them. In one 
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related experiment (Key Lab of Mental Health Chinese Academy of Sciences), testers were 

required to look at some images of faces on the screen and then memorized them. After a while, 

the testers saw some faces images again, where, half of these face images had been displayed in 

the first time, called old faces, and the other half were new faces. The result is, when the tester 

saw the old faces, the brain wave was stronger than the case when they saw the new faces. This 

indicates that the brain is more excited at familiar faces and recognizes quickly, but vice versa. 

2.1.3 The facial expression and eye gaze in face recognition 

As the development of social cognition and social cognitive neurology, the researches pay 

more attention on facial expression and eye gaze than other facial information. 

The facial expression recognition expresses the abundant emotions of persons and is 

indispensable in the communication. It also tells the information about the cognitive behavior, 

character, psychology etc. There are six universal facial expressions: happiness, sadness, surprise, 

fear, anger and disgust (Ekman and Friesen, 1971).  The Type Adjustment Model (Shuling Zhuo, 

1995) states that when people receive facial expression information from eyes, a typical rule of 

conversion will automatically transform the facial expression to equanimous face information, 

which is the default face, and then store the message in the brain. As the increasing contact with 

the immovable face, the rule of conversion will be steady, which means any type of facial 

expressions can be transformed to the default face. 

The facial expression can be recognized according to single feature or several features’ 

cooperation. It is the result of the combination of holistic face recognition and facial feature 

recognition by parts. When recognizing facial expression in a far distance, the holistic recognition 

is more important, and when recognizing people nearby, people mainly recognize face by parts. 

In addition, each facial feature contributes differently in the face recognition. Researches find that, 

eyes and the mouth are more important than the nose, and the top half of the face plays more 

important role than the down half part. 

The target of eye gaze is the main information to help people understand the facial 

expression. Gaze direction is the channel to provide lots of signal values of communication. The 
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research on the special morphology and the psychologic function of eyes shows that eyes are 

unique stimulus. The powerful evidences come from the researches of gaze perception and the 

face recognition starting at the end of last century. Although face recognition and gaze perception 

both belong to face processing, they are independent.  Campbell found that some people can 

finish the gaze-processing test but had serious problems in the face recognition test [6]. On the 

contrary, Perrett et al. found that one person who was badly injured in the gaze processing task 

was able to recognize famous faces [7].  

The separate processing of the eyes and the brain towards face recognition, give rise to 

other researches to find more details in face processing. It has been suggested that many objects 

are recognized by parts, but that faces are recognized primarily as a whole (Farah, 1991; Farah, 

Wilson, Drain, & Tanaka, 1995; Farah et al., 1998). Recently, Marialuisa Martelli, Najib J. Majaj 

and Denis G. Pelli found that people recognize faces by facial parts as the same as the words 

recognition processing [8].  

At first, in the word experiment, testers fixate on the central square, and try to identify the 

letter on both sides. The left side is a word of three letters with the middle one need to be 

identified and the right side is the single letter. Similarly, in the face experiment, testers keep 

fixating the square and try to tell whether the mouth on the right is smiling or frowning, thin or 

thick. On the left side there is a whole face including that mouth. The result reveals that it is easy 

to recognize the letter or the mouth on the right side, but it is so hard to recognize them on the left 

side. This is because of the inferiority effect of face and word, whereby, the presence of the face 

or word context hinders the observer’s recognition of the part. 

In the following experiment, the context was changed by increasing the spacing between 

each parts of the object. So on the right side is the expanded word or face according to the one on 

the left side. In face experiment, this spacing increase is realized by two methods; one is moving 

every other part away from the target part and keeping size constant, and another one is enlarged 

the whole face(shown in Figure 2.2).This time, the result reveals that the recognizing of the right 

face turns to be easier. Thus, recognizing becomes possible when the facial features should be 
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spaced far enough apart so that each is isolated from the rest. This shows that the observer 

requires isolation of the part for face recognition. Faces are recognized by parts but not 

holistically. The visual system, eye gaze, cognitive whole face by small parts, and then the brain 

integrate them into the perceptive face holistically.  

  
Figure 2.2 [8]:  Two panels of increased spacing between facial features on the whole face. 

The first panel shows moving every other part away from the target part and keeping size 

constant, and the second one is enlarging the whole face. 

2.1.4 Related researches and face recognition in information technology  

More significant findings about face recognition are:  face recognition develops rapidly in 

the first months of life, and under a number of conditions, it is observed as early as a few hours 

after birth; there is support for a right hemisphere (and possibly right temporal lobe) bias in 

processing faces;  some data which suggest that early damage to the regions of the brain that 
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would normally subserve face recognition results in a long-term impairment, suggest a lack of 

plasticity in this system. This, in turn, has led some authors to suggest that face recognition may 

not depend on experience, and thus, represents an innate ability [9]; women appear to have better 

ability on face recognition than men [3] etc. 

More researches on the face recognition are still going on, and as the increasing 

understanding of the face recognition in human beings, this face recognition technology can be 

widely and effectively applied in the information domain. 

The face recognition in information technology has received substantial attention from 

researchers in biometrics, pattern recognition, and computer vision communities. It is the ability 

of computer to mimic or improve human abilities to recognize and read faces for use in medical 

and security applications. In recent years, many approaches to face recognition have been 

developed. The most advanced technologies utilize the gabor decomposition and/or eigenface 

algorithm, which maps the characteristics of a person's face into a multidimensional face space. 

Computers can conduct facial database searches and/or perform live, one-to-one or one-to-many 

verifications with high accuracy and split-second processing. Users can be granted secure access 

to their computer, mobile devices, or online e-commerce, simply by looking into their Web 

camera [10].           

 

2.2 Face blind (prosopagosia) 

 

Facial character, which is one of the most important distinctive components, is widely used 

to identify “who is who”. But as stated earlier, there are some groups of people, who cannot use 

this skill for recognizing, identifying and remembering the character about human face. They are 

often called “face blindness” (prosopagnosia).  

Prosopagnosics often complain that they have difficulties recognizing people that they have 

seen many times, in their eyes the facial features are so blurred and thus the whole face is just like 

a knee. They feel hard to communicate with other people, because they have to have a great 
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reliance on non-facial information such as hair, gait, clothing, voice etc. and sometimes they also 

have difficulties imagining the facial appearance of acquaintances. In extreme cases, 

prosopagnosics have trouble recognizing even their family [24]. Those problems really bring 

prosopagnosics a lot of troubles in their life, so most of them feel lonely and even some people 

have infantile autism. 

Prosopagnosia is one of the most agonizing disorders affecting people due to brain 

malfunction, or brain damages caused in accidents. There are mainly two categories of this 

disorder: (1) Acquired prosopagnosia (2) congenital prosopagnosia. 

(1) Acquired prosopagnosia (AP) 

This kind of disorder is formed in people who had normal face recognition abilities before 

their brain damage or stroke. These individuals are very aware of their face recognition abilities 

and find them difficult to adjust to their current situations.  

(2) Congenital prosopagnosia (CP)  

This type of developmental disorder is formed in certain people by birth. This problem 

could be genetic disorder in nature. CP can be very difficult to work with, because these 

individuals have no prior experience with face recognition. Moreover they are unaware to the fact 

that they lack the face recognition abilities for certain period of their life time, because people 

with normal face recognition rarely discuss their reliance on faces.  

Compared with acquired prosopagnosia, congenital prosopagnosia is more serious and hard 

to be confirmed. 

Growing number of cases of prosopagnosia has been reported around the world. A defected 

standard is required for diagnosing the above mentioned categories of disorders. This diagnosing 

step can be different for different stages of this disorder. The diagnosing tests for prosopagnosia 

are usually accompanied by images with clues or images with awareness such as sound and sense. 
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2.3 Image processing in face recognition 

 

Uncritical use of face images is not enough to quantify the human ability of face recognition, 

because people can try to get some hints also from color or background of images when they 

actually try to recognize faces. For detection purpose, people should therefore focus on face 

features in recognition. Different types of the images, such as gray, smoothed, enhanced images 

etc, which are obtained by different image processing methods, are used to emphasize this 

purpose. 

One basic image processing is the filtering of the image data to remove certain type of 

information. The use of filters allows us to enhance or reduce certain spatial frequencies of the 

image. Generally there are two main filters, enhancement filters or smoothing filters, which are 

named according to different purpose. 

The pictures below show four types of processing of the same image. The first one is the 

original color image, the second one is the gray image, the third one is the smoothed image, also 

called blurred image, which uses low pass filters, and last one is the enhanced image which 

amplifies high spatial frequencies filters. 

             
Figure 2.3: Four types of processing of one face image.  

2.3.1 Smoothing Filters 

Smoothing filters (Low Pass filters) are used in order to reduce noise and/or prepare images 

for further processing such as segmentation. By using this kind of filter, the face image looks 

blurred and hard to recognize. 
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Low Pass Filters 

1. Mean (or average) filter (3x3):  

 
This filter works fairly well to reduce high frequencies, although it is biased directionally. 

The larger the size of the filter, the more pronounced its artifacts.  

 

2. Gaussian filter with a = 3.32:  

 

The values of the above filter are calculated from  

 

The constants in front of the matrix normalize the sum of all the coefficients, i.e. the sum 

equals one.  

The effect of Gaussian smoothing is to blur an image, in a fashion similar to that of the 

mean filter. The degree of smoothing is determined by the standard deviation of the Gaussian. 

(Larger standard deviation Gaussians, of course, requires larger convolution masks in order to be 

accurately represented.)  

The Gaussian outputs a ‘weighted average’ of each pixel’s neighborhood, with the average 

weighted more towards the value of the central pixels. This is in contrast to the mean filter's 
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uniformly weighted average. Thus, a Gaussian provides gentler smoothing and preserves edges 

better than a similarly sized mean filter. 

Choy et al. show that low pass filtered face images are much harder to recognize [3]. 

 

2.3.2 Enhancement Filters 

 Enhancement filters, using High Pass filters, are used to compensate for imperfections, like 

dust particles, noise, interlaced frames (coming usually from a TV frame-grabber) and 

insufficient sharpness. For human face recognition, this kind of filters is chosen to sharpen the 

main features of one face, like eyes, nose, mouth, and ears. 

 

High Pass Filters 

One way to obtain a high-pass filtered image is to apply a low-pass filter to the original 

image and then subtract this from the original image. The result is then an image containing only 

high frequencies. Sometimes it is desired to enhance the high frequencies without removing the 

low frequencies. This is called giving the image a high-frequency boost, which can be performed 

by using a gain factor G (usually between 0 and 2) as in the following procedure:  

fh(x,y) = f(x,y) + G • [f(x,y) - fmean(x,y)] = (1 + G)•f(x,y) - G•fmean(x,y)  

 

Example of High Pass filters with boost:  

Start with identity filter:  
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After subtracting a mean filter:  

 
Add gain G (range 0 to2):  

 
Both filters were used to process the face images in the project. The enhanced images are 

expected to improve the user’s ability to focus on lines and edges in important facial information, 

and the smoothed images will challenge the face recognition ability. 

 

2.4 Introduction of Games 

 

Computer game is a key component of the rapidly growing entertainment industry. Besides 

entertainment, games can also provide people with the opportunities of learning and quantifying 

their abilities. There are many types of games called game genres. It is often hard to classify 

which genre one game belongs to, because some games may fit in more than one genre. Some 

popular game genres are summarized below [29]:  

Action: An action game has moving objects and focuses on timing, reflexes, hand and eyes 

coordination, and quick thinking to achieve a good score.  

Role-playing game (RPG): An RPG is a game in which the player controls a character in its 

environment, where, the player interacts with other players or objects. Depending on the player’s 

actions and choices, the character's attributes (such as fighting ability, magical powers) change, 

and so may the story.  
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Adventure: Adventure games let players control a character in an environment while the 

story is discovered. Unlike what happens in an RPG, the player’s actions do not affect the 

character's overall abilities. 

Educational: In an educational game, the goal is to educate the player. This game can also 

be a part of another genre, for instance, an educational puzzle game.  

Puzzle: A puzzle game, also called a logic game, challenges players’ mind more than their 

reflexes. Games like Tetris and the picture puzzles are good examples of puzzle games. Puzzle 

games also include some classics like chess and checkers.  

Sports: A sports game is an action game with rules that mimic some specific sports. For 

instance, FIFA, is a famous football sport game.  

Strategy: This type of game focuses on the deal-making ability of the player when she/he 

tries to build or run something.  

Casino: This genre now available even online, includes games such as poker and roulette.  

 

Games today have become so complex that they require large numbers of developers, 

graphic artists, testers and managerial overhead to develop. All successful games have a couple of 

features in common that made them stand out.  

The main ingredient for a successful game is the game idea or game story, which directly 

decides how much interest it can attract from players. It is discussed in detail in the next chapter.  

The second most important characteristic is the playability of the game. If the game is too 

hard then players are quickly going to get frustrated and stop playing. Conversely, if the game 

play is too easy, players is going to get bored and still stop playing. A good game provides 

multiple levels of challenges, which are usually the central hub of the playability of the game. 

The objective, and the barriers that prevent the player from achieving that objective, are what 

determine the challenge. Some of the standard challenges are: Time Challenge, Dexterity 

Challenge, Memory/Knowledge Challenge (requires the player to know certain facts in order to 

win), Analytic/Logic Challenge (requires the player to figure out a puzzle without having the 
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answer beforehand), and Resource Control Challenge (The player is given a certain amount of a 

resource. She/he must use that resource to overcome an objective before it runs out.)[28]. 

The game idea and its playability are called together the “game design”. 

The third ingredient is the set of graphics. The graphics need to be good enough to 

compliment the game idea and game play but not so flashy that they may distract from it. The 

vector graphics resources from the internet can be selected and used to build up such friendly and 

comfortable game environments. 

 The final ingredient is the computer performance. No one wants to play a slowly-

responding game. Graphics and performance are closely related. The more fancy graphics are 

added to a game, the slower the performance will be. Because our online game is small compared 

to what advanced hardware resources of modern computers offer, we will not discuss 

performance issues here.  

 

 

3  Game Design 

 

3.1 Game overview 

3.1.1 Philosophy 

On one hand, there are some tests which are used to test people’s ability of face recognition, 

while on the other hand there are different kinds of games which people enjoy to play voluntarily. 

This project will attempt to find games that tie these two activities together.  

As to prosopagnosia, we wish to offer them to practice their abilities of face recognition on 

challenging and fun tests; currently the tests give people knowledge about their skills, but they do 

not provide entertainment, which means that people may feel bored and can give up during the 

tests.  
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Games are suggested to make the tests more attractive. Most people expect games to be 

sources of entertainment and diversion. Our face recognition game is designed to be skill 

improving and entertaining, thus it can be called an educational game. When people play it, we 

hope that they will know more about face recognition, evaluate their own abilities of face 

recognition, and learn how to improve their abilities. 

 

3.1.2 Basic considerations before designing  

A strategy which played a major role in the design process is a contribution to reach the 

desired goal. Therefore, to realize the educational purpose of this game, some design 

considerations need to be spelled out: 

1. Main focus 

The main focus of this game is face recognition of the human being. Game is a tool to bring 

more fun and captivate the audience. At the design, main focus is always around how to express 

the purpose of face recognition in a good way.  

2. The audience 

The main target audiences of this game are:  

a. People who have problems of recognizing the face. 

b. People who would like to know more about their abilities of face recognition. 

3. The game genre 

The genre is based on the purpose of the game and the target audiences’ interests. It should 

let people feel motivated to play, at the same time quantify their abilities of face recognition and 

learn to improve them.  

As a whole, it is an educational game. In the view of playing, we suggest a game that is 

designed to be of a “discovery” genre. The inspiration of the main idea is from a type of online 

game, called escaping game, which is really popular for its design method. Players never know 

what will happen next and when they achieve some level of competence, they feel like they are 
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controlling the game in their own way. This is the point of fun which leads the players to 

continue to finish the game.  

3.1.3 Conceiving the story  

After deciding the general genre of the game, the next step is to think of a story in detail, 

which is the environment of playing and which will directly determine the computer performance. 

The game takes place in the face recognition lab, which is a virtual laboratory. The player 

will enter this lab with one task that is to find an important file. During the playing, there are 

numerous scenarios with problem solving that wait for the player. These scenarios, which focus 

on face recognition, will depend on the player’s ability of face recognition. Once finished, the 

player will obtain the result of evaluation on her/his ability of face recognition, which can be 

recorded as reference for the player. 

3.1.4 Development platform analysis 

Since this game will be available on the internet, programming with Flash (by the former 

Macromedia) appealed to be a good choice, since online games are frequently made by Flash. 

The Flash files are designed to be viewed in Web pages from the beginning. The plug-in that is 

required for viewing of Flash files in a Web page are included in all major browsers. According 

to surveys, more than 98 percent of people on the Internet worldwide can view Flash content.  

Flash makes use of vector graphics and compressed sound files, so a Flash game's final file 

size is smaller than those games developed on other platforms. A foremost reason for choosing 

Flash is that it can create advanced games with high interactivity using vivid scenes in a short 

time. ActionScript, the programming language used in Flash, was the main tool when we 

developed our game.  

But Flash underperforms virtually all other platforms in speed of code execution and 

graphics rendering. We also designed one game, called face-match game, which uses the Java 

platform for its speed. Players can choose for example to play online or download first to repeat 

the game play. 



Game Design 

 

 

 

    22 

 

 

3.2 Game flow 

The general flow-chart of the game is shown below: 

 

 

 
Figure 3.1: The flow-chart of face recognition game. 

 

At first, there are welcome and introduction movies giving the description of this game, and 

then the player starts the game. 
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There are four main scenarios to test the player’s ability of face recognition, which are face-

puzzle game, find-computer-user game, face-memory game, and face-match game. The first two 

scenarios are the components of this game story, and the other two are the interludes which will 

be shown in another interface. They are all organized to start automatically depending on the 

actions of the player.  

The face-puzzle game is the precondition of entering the lab, because it can be played by 

people of all skills, and the player needs not to spend much time to play it, approximately a few 

minutes. The most important thing is that the game should offer opportunities to make people’s 

face recognition skill better and better. Passing this game first, the player enters the lab, and 

she/he needs to find the computer user’s information in this lab in order to log in. This is the 

second time to use face recognition. And the third scenario, face-memory game, will be entered 

as the player clicks on one furniture. The three scenarios can be restricted with the difficulty 

levels, from easy to hard for the testing purpose step by step. The player should pass them one by 

one in sequence. When she/he finally finishes the task in this lab, the last scenario, face-match 

game, will be displayed for further entertainment and practice.  

Whenever the player passes one face recognition scenario, the corresponding score will be 

computed and added to the total score. This is used for the evaluation. The player will receive the 

final evaluation, score in each scenario, just after having reached the goal or solved a problem. 

According to this evaluation, the player will infer how good his /her ability of face recognition is. 

For future comparison with oneself or with other players, she/he can choose to register the 

information in the database, and then the evaluation will be stored for each player. 

 

3.3 The game world development 

First, there is an entrance movie to welcome people to play this game (Figure 3.2). A good 

first impression is very important to maintain the player’s interest. It should make people feel 

comfortable and curious, letting them to desire to try the game. Some special vector graphics 
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which are public resources [30] are collected from the internet and added in this page, and the 

movie clip of eyes tells people the key role of eyes in recognizing faces. 

 

 
Figure 3.2: The welcome movie of the face recognition game. 

 

3.3.1 The introductory movie 

The introductory movie gives a short description of the virtual face recognition lab. After 

reading, the player realizes that the purpose of this game is to quantify her/his ability of face 

recognition during the game play. In the movie, there is a face image of one person, who is 

assumed to be the director in this lab. He assigns a task to the player which is to find an important 

file in this face recognition lab after entering. The useful information here is the task and the 

director‘s face, which will be used in the subsequent game. 
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Generally, the players do not read game instructions for a variety of reasons. For example 

they might wish to be entertained as soon as possible, and they accordingly skip textual 

information. Keeping this in remind, game information to players, graphical material is utilized 

here, e.g. red color and shining bulb. All face images in this game contain key information, and 

the players should be informed about this. 

The introductory movie is shown below: 

 
Figure 3.3: The introductory movie of face recognition game. 

 

3.3.2 The face-puzzle game 

After the introductory movie, the player will see a closed door, but she/he cannot open it. 

Here comes the first game, face-puzzle. Puzzle games are well known, and the classic Tetris 

(Russian square piece) is a representative of this type of game. The rule of face-puzzle is to fill 

the missing parts of a face. As it is discussed in the background chapter, faces are recognized by 
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parts. Accordingly the face-puzzle game designed here will tell people the pivotal facial features 

on the face, like eyes, nose and mouth, and to train people who wish to improve their face 

recognition abilities step by step. The first and basic step is to know where they should focus on 

the face when recognizing one person, and then they can practice repeatedly using different 

games each relying on a different methodology to improve their abilities.   

Before starting the face-puzzle game, there is some personal information expected to be 

filled from the player, such as the gender and the country. This information can be used or refilled 

in the final evaluation part for future information collection.  

3.3.2.1 Three game difficulty-levels design 

Clicking the purple button on the door, the player has to pass the face-puzzle game to enter 

the lab. There are three levels to choose: easy, medium, and advanced. Each level has an 

individual score which will be added to the final score.  

As the original idea is to make this face-puzzle game to be differentially difficult, the gray 

image is used in this game. No color hints will be helpful from the gray image. For instance, 

some players may find the color differences between the missing parts and the background face in 

the color image. In this case, every facial missing part leaves nothing to be useful on the target 

place, so it is carried out to test the player’s real ability of face recognition. In the advanced level, 

the missing parts are eyes, nose and mouth, which are the main facial information. The picture is 

shown below: 
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Figure 3.4: The advanced level of face-puzzle game. 

 

In the beginning, only the advanced level is designed in this game. Considering it might not 

be easy to fill all the missing parts correctly, we designed the easy and medium levels also which 

are added for the multifold choices for the player. In the easy level, the player only needs to 

recognize the doctor among six people.  For people who have difficulty in face recognition, this is 

the first step to offer them how to compare the different facial features among people and finally 

to find the right person they have seen before. The picture is shown below:  
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Figure 3.5: The easy level of face-puzzle game. 

 

In the medium level, the eyes are chosen to be the missing part, because eyes are one of the 

most important contact channels between humans. When people communicate with each other, 

usually they look at each other’s eyes. In this level, the player can learn first to recognize the face 

by eyes. The picture is shown below: 
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Figure 3.6: The medium level of face-puzzle game. 

 

Using three different levels in the face-puzzle game, players will better understand about 

how good their abilities of face recognition are or develop. If they cannot pass the advanced level 

first, they can try the other ones for training purpose. One thing should be noted is that the 

relative positions of the drag images are not fixed, which means they change positions next time 

the player enters this scene, otherwise, the player can remember the position of the correct image 

instead of recognizing it. Consequently, an ActioncScript method, Math.random(), is used here to 

display the frames at random order. 

3.3.2.2 Game score design 

The game score of face-puzzle includes two parts: level score and time score. According to 

the selected level of this game and the used-time to pass this puzzle game, the player will receive 

the integrated score with full score 30. The three level scores are 10, 15, and 25, and the best time 

score is 5. Because the advanced level is the default one to choose, the player has the chance to 
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get the highest score. But generally to recognize all the missing parts is difficult and takes time, 

this advanced level has 10 scores more than the medium one. If the player fails in this game the 

first time, then she/he can choose other levels instead next time according to her/his ability of 

face recognition. However, the score will reduce depending on both the level-score and the used- 

time. The time score is to quantify the speed of recognizing but not the ability of recognition, so it 

is 5 score in total, which is less than any level-score. Considering that the player may fail in this 

game, and play again until passing it, the used-time should start from the beginning of the puzzle 

game. The end time will not be recorded until the answer is correct, and then the score according 

to the used-time will be computed and added to the final score.  

The score information, which is a feedback to the player, is intended to make the player feel 

more confident of playing as the player observes her/his progress. After passing the face-puzzle 

game, the player enters the lab. Since the score button (shining bulb) appears on the right-menu, 

the player can check anytime how much score he/ she has obtained during the game. Additionally, 

this provides help on how to continue the game. 

 

3.3.3 Find-computer-user identity 

When the player successfully enters the lab, she/he will observe that there are many 

furnitures, such as computers, bookshelf, sofa, and so on. There are two views of this lab, which 

can be changed by the player. These are shown below: 
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Figure 3.7: The two views of the face recognition lab in the game. 

 

When clicking on the computer in the room, the player needs to input the username and 

password to log in, and the computer gives a hint that the user of this computer is the one whose 

picture is just beside the computer. When seeing this picture, the player needs to find textual 

information of this person (name and birthday). This information is recorded in a book, called 

“Face recognition lab Photo Album”. 

This is in reality another face recognition game, the game goal of which is to find the 

computer user. The player should recognize the user from a blurred image. On one side, after the 

face-puzzle game, the player has proven that she/he can recognize a person’s face. This time, the 

player plays a higher level game of face recognizing, which further quantifies the player’s ability. 

With a blurred image, which was processed by a gaussian 2D smoothing filter with the standard 

deviation 2.5, the player has to find the right person among 14 people in the photo album book. 

The pictures are shown below: 
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Figure 3.8: The left picture is the blurred image of the computer user. The right one is one 

page from that photo album, and the answer is the person in the middle. 

 

On the other side, this game is designed as a discovery scenario, empowering the player to 

feel cool and fun. Players never know what will happen next, and when they achieve some level 

of competence, they will feel like they are controlling the game in their own way. That is the 

point of fun that will provide the player with motivation to continue until end of the game.  

For the purpose of recognition, this computer user’s picture may be displayed differently 

each time. Accordingly, the displayed faces are designed to be different each time. When the 

player plays it next time, she/he cannot simply use the username and password which have been 

found before. This randomly choosing of a different image for face recognition also provides 

more chance to practice.  

The game score is 30, in reality which is a little higher than the face-puzzle. Although face-

puzzle game has the same total score, it is very difficult, given the limitation of time. There is no 

time recording in this game, because it is not important for the face recognition. This is because 

the player needs to find that book first and try to remember the person’s information. 

When the player recognizes the user of the computer and inputs his textual information, 

then she/he will enter the computer and see a file called “Secret”, which provides the player the 
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next instruction. Meanwhile, the game score will be added to the total score and be shown to the 

player.  

 

3.3.4 Face-memory game 

Obtaining the instruction from the computer, the player can click the Chinese painting in the 

lab now, which was disabled before. This invokes another face recognition game, called face-

memory game. 

The game is in a new window. The rule of this game is to find the same face using memory. 

How much one can remember a face is the test purpose of this game. In daily life, people always 

encounter such occasions that when they meet one person the second time, they will think about 

who she/he is and where they met her/him before? In this case, this game is assumed to train 

players’ both face recognition and face-memory abilities. The player is presented to see many 

different faces in this game without knowing any position information before, because all the face 

images are placed randomly each time.  

Initially these face images are hidden behind the gray bricks. As the player clicks a brick, a 

face is displayed in place. If two consecutive face images are different they will disappear and the 

bricks will reappear unless the player finds the same persons. When all the bricks are replaced 

with face images, this game is finished. If the player cannot recognize well or is not good at 

memorizing the faces, this game will be rather difficult to play and will take considerable time to 

finish.  Accordingly this amounts to a more advanced level of testing and training players’ ability 

on face recognition. A snapshot of the game is shown below: 
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Figure 3.9: The face-memory game. If two faces are the same, they will stay there. 

 

It will be boring for players that they always play the game with the same face images. To 

avoid this, the face images in this face-memory game can be easily changed. They can change to 

new faces images as long as there are face images in the image folder. The face images are named 

in sequence numbers in the image folder. Each time only 18 consecutive images are used in this 

game. By changing one variable, which stands for the increment number of images’ name, new 

faces will be displayed next time. For people who have difficulty in finishing this game, they 

need to play with the same part of faces more that one time to be acquainted with them. Later, if 

they feel confident to practice more, they can choose the button “try new faces”. Then the 

variable is changed from the last value, and players can play with more new face images. 
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 The time below the bricks shows the playing time. It is a reference for the player as she/he 

practices more, and it provides one component of the final game score. The total score of the 

memory-game is 35, which is higher than the game discussed before. 

When the player successfully matches all the face images in this game, she/he will first 

obtain the evaluation of the playing result according to the used-time. Then pass-code is shown in 

the alert window. With the pass-code the player can come back to the old window and the whole 

game can be continued. The score of this face-memory game will be shown in the score display. 

 

3.3.5 Face-match game 

The safety box appears as the player inputs the right pass-code. The file is in the safety box, 

which is closed now, and the player needs to find the key. After looking around, she/he will find 

the key in the blue box, and then the safety box can be opened. 

Finally the file is found, and the player finishes all tasks in the face recognition lab. At the 

end, the last game, face-match game, comes out for further entertainment and practices. 

This game was programmed in the Java language. The goal is to identify the two pictures 

which belong to one person in a limited time, and then win the relevant game score. In that, the 

player is facilitated to attain the goal that their face recognition skills can be improved by 

repeated playing of this game and comparing their game scores. 

3.3.5.1 Game rules design 

This game presents images of one face from both the profile view and the frontal view. 

Furthermore, the images are obtained by negating the hue and luminance in the HSV space. 

Figure 1.1 shows the picture in this game. 
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Figure 3.10: The face-match game.  

 

The player should compare these images, and find out two pictures which belong to one 

person.  The matched pictures can be in the same view, or can also be in different views of one 

face. When these matched images are selected by the player, they are set to disappear, and when 

all pictures disappear, the player finishes this game. 

Figure 1.2 shows examples of matching pictures: 

                
(1)                   (2) 

                
(3)                    (4) 
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(5)                       (6) 

Figure 3.11: Images (1) and (2) have different colors, but they belong to one person. In 

consequence, they match. Images (3) and (4) present images of the same face in profile view and 

in frontal view. They can disappear by the player’s selection, since they match. Images (5) and (6) 

also present the profile and frontal views of one person, but they belong to two persons. So they 

are not a matching pair.  

 

Figure 3.11 above illustrates how to play the game in the first step of matching the pictures, 

which looks easy but not so interesting in the game. To capture more attention from the player, 

and to make them feel like to practice more in the future, more rules which involve spatial 

analysis and logic are added. Figure 3.12 shows the added logic-rule in the game.  

 



Game Design 

 

 

 

    38 

 

 

Figure 3.12:  These two pictures, which belong to one person, can be connected by three or 

less than three lines (measured in squares) without any picture barrier. If they match, the images 

will disappear. 

 

This rule makes the game more challenging. To encourage the player to combine the face 

recognition skills with her/his other skills is one of the purposes of this work. Not every player 

can finish it without obstruction from a barrier image. Sometime they cannot find two matched 

pictures and sometime the two matched pictures they select cannot connect according to the new 

rule. Thus, two specially designed buttons will help the player to continue until this game is 

finished. These are ‘reconfigure’ and ‘hint’ buttons.  

The ‘reconfigure’ button is used to rearrange the positions of the pictures in the current page, 

offering the player to find a new way to connect two matched images which were hindered before 

by the logic-rule. 

The ‘hint’ button is used to help the player when it is really hard for her/him to find the 

matched pictures in the current page. It will identify one pair of two matched pictures and will 

show them to the player. For people who have trouble with recognizing faces, this button is 

expected to help them to improve their skills. The player can make use of this button to learn to 

recognize more faces one face pair at a time. 

There is another button further down, ‘switch images’ button, which is used to change the 

image mode. Two image modes were designed in this game. Players can choose color or gray 

face images to identify according to their training interests. 

 

3.3.5.2 The game levels and score design 

Different levels are set in this game for people who have different levels of abilities of face 

recognition. The initial setting is the medium level. Some people have good face recognition 

skills and they can quickly and exactly identify who is who. If the medium level does not satisfy 

their requirements, they can try more challenging levels. Likewise, some people have not good 
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face recognition skills. In this case, they must be offered a less difficult game-challenge. 

Accordingly, we provide five levels in this game. Levels 1 and 2 are the easy levels. Level 3 is 

defined to be medium level, and levels 4 and 5 are high levels, which are adapted to people with 

good ability of face recognition. The more pictures are displayed at one time, the harder for 

players to find the correct pairs. Thus the difference among these levels is the number of the 

pictures:  

Level 1: number of images is 28 

Level 2: number of images is 32 

Level 3: number of images is 40 

Level 4: number of images is 44 

Level 5: number of images is 52 

 

After all images are matched and disappear, this game finishes. At the same time, the 

player’s game score is shown. The score is based on the performance in this game, e.g., spent- 

time, number of wrong manipulations and so on. Figure 3.13 shows score and time record. 
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Figure 3.13: LimitTime is item is used to limit the time consumed by the medium level 

players to finish the game. Time item records the passing time from the moment the player begins 

the game until the moment she/he finishes it. The score records the player’s ability of 

manipulation of the game. 

 

Some variables, called items, of recording scores are created to quantify the ability of face 

recognition: 

1、The limitTime is the number of pictures in the image map multiplied by four.        

Example: there are 40 pictures in the map, which means the player should finish the game in 160 

seconds, so that in the average she/he does not spend more than 4 seconds to analyze a face image. 

In case, the player spends more time she/he will not be given any bonus.  

         2、The bonus is the residuary time multiplied by two. 

         3、If two pictures disappear when they match, the total score is increased with ten. 
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Otherwise the total score reduces one score on every wrong selection. 

         4、If reconfigure function is used, the system first calculates whether the remaining 

pictures can be continued to be played or not. If not, it means there is really no way to connect the 

remaining pictures, add 8 points are added to the score, else the score is reduced with 8 points.  

         5、Each time the hint function is used, the total score is reduced with 10 points. 

 

After having played the game a number of times, a player would like to compare her/his 

score to see how well they improved in face recognition. We designed a function of score record 

in this game, so the used-time and game score are listed in sequence each time. Figure 3.14 shows 

an example of the score list. 

 
Figure 3.14: playing time and game score were recorded by score list. This list will 

be automatically saved to “C:\” in player’s local computer. The player can clearly check the 

scores from the list any time.  
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3.3.6 Evaluation  

When the player clicks the file she/he finds, the final score, and other performance details 

will be shown. The details represent are the face-puzzle score, find-computer-user score, the face-

memory score, and the total score. The face-match game will give a score of its own, because it is 

not a necessary part of the whole game. 

Below is a discussion as to how to use these scores to evaluate the face recognition 
performance. 

Time Challenge: the time will be one significant part of the total score, as it is used by the 

scores of the face-puzzle game, face-memory game, and face-match game. Also the total time of 

playing is based on time. If the player can finish it soon, she/he has a good ability of face 

recognition. The intention of the score is to reflect the face recognition skills. 

Face association Challenge: in finding the computer user scenario, the player needs to find 

the user’s textual information, and then to log in. This is an association challenge where faces are 

to be associated to textual information. The image data analysis and image memory needs to 

cooperate with other analysis and memory skills used for a different type of data: text. Another 

challenge is the fact that the player needs to memorize the spatial position of the displayed faces 

in order to finish the game fast.  This is intended to help to associate faces with places and spaces. 

This is for example manifested in the face-memory game. 

Analytic/Logic Challenge: As in the previous case, this challenge requires the player to 

solve a puzzle without having the answer beforehand.  However, this time more analysis, strategy 

and logical activities will be used in association with face recognition skills. One of the games 

was designed with this analysis and face recognition cooperation training in mind. 

 The evaluation is accordingly classified as following: 

The score of face-puzzle:  

Easy: 10; Medium: 15; Hard: 25. 

The speed in solving the puzzle will add 5 more points to the score. In consequence, the 

total score of face-puzzle will be 30. 
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The score of find-computer-user is 30; no time bonuses are given for this game. However, 

the time used will influence the total time. 

The score of face-memory is 35, no time bonuses are given. The used-time will determine 

the separate evaluation and will also influence the total time. 

Whenever the player passes one game, the relevant scores are recorded during the playing, 

and the total score is updated in the display.  

The total score is the sum of the individual-game scores plus 5 depending on the total time. 

When the player sees this total score, she/he can continuously check her/his history record of 

playing this game, which is the highest score she/he obtained in the past and is displayed. If it is 

the first time the player plays this game, then the username and the score information will be 

saved in her/his local computer by using the method of SharedObject in Flash. This function 

creates a special format file in the default path of the local computer and can store values of 

useful variables. Then next time when this player plays again this game, the program first loads 

the old score from the file in the hard disk, compares it with the new score, and then stores the 

higher one together with the related username to the same file. That assures the recording of the 

highest score of one player. It helps the player to compare the score with the best one she/he 

obtained in the past and know how much she/he has improved. 

When the whole game is finished, if interested, the player can also choose to replay or just 

choose separate small games they prefer for further training. Buttons for this are shown on the 

right-menu at the end. 

 

3.4 Test and game optimization 

When developing this game, testing turned to be also an important part of programming 

activities. The various scenarios should be organized in the appropriate way in case some 

unexpected game condition occurs. Originally, it is easy to test the general game flow when some 

parts are not finished. Later, when more and more connections and actions are added, more 
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problems should be considered, and the testing activities overtake the programming activities in 

efforts and significance. 

Tests are helpful to optimize the game. In summary, the flowing aspects are improved by 

testing: 

1. Making a friendly interface for players. 

More interactive instructions were added. The player clicks distinct buttons, as if the game 

itself talking with her/him and telling some clues for playing. Comfortable sounds were also 

added to create a vivid playing world mimicking the real life. A silence in this game would not be 

stimulating in this learning and/or game environment. 

2. Changing of the functions 

The randomization in this game was added during the testing. It turned to play a central role 

in testing the ability of recognizing faces. If the game always displays the same images and these 

images do not change their positions, then just the first time of playing has a desirable effect for 

training and testing. This is because the player can memorize the scenarios at the first time and 

then use the spatial positions of the matching images. To avoid this and for long-range training, 

changing to randomization is a key element in all the scenarios. In each level of face-puzzle game, 

the positions of the drag images will change in two different types of display. In finding the 

computer user scenario, two users were designed and shown in different times. In face-memory 

game, one button for the choice of seeing completely new faces was added to this game. In face-

memory and face-match game, all the images are randomly displayed every time. 

It is known that people are good at recognizing people’s faces from their own ethnicities, 

but are not so good at recognizing the faces which they are not familiar with. To improve on this, 

face images from all over the world were selected and displayed in the game. In addition, the 

separated face-puzzle game was designed, which is different from the one inside in the whole 

game. It displays seven persons’ face images, three from Europe and four from Asia. The player 

will see one person’s face image first and when she/he feels ready to play, this face image will 
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disappear and the player should try to fill all the missing parts of that face. One by one, when the 

player finishes the face games, the scores of the answers will be shown for evaluation. 

In face-match game, one significant modification was made after the testing. Each face 

image only appears one time that means one frontal image can only be matched with one profile 

image from the same person. Compared with the original design, where one image can now be 

matched by two choices, both frontal and profile images. This function added further limitation 

and difficulty to face recognition. The player can only recognize the pictures depending on the 

facial features but not on the face images’ gaze-similarity. These two versions train players’ 

recognition abilities gradually, from simple to complex.  

3. English and Chinese webpage 

This game will be put online for anybody to play. On the webpage, the whole game, and 

also its separate scenarios, face-puzzle game, face-memory game and face-match game, will be 

available. Then players can choose any one they prefer to play or to practice.  

There is also one button, which is to upload the image of the player voluntarily. These 

collected face images can be used in future games or tests. In order to attract more images from 

people outside Europe, a Chinese webpage is also designed. Correspondingly all the games run in 

two languages: English, and Chinese. 

 

4 Final Game 

 

After testing, this face recognition game can now be played online. Opening the webpage, 

the player just clicks the Start button, and this game will be shown in the user’s window. In the 

third chapter, there are already some introductions of what the game is like and how to play it. A 

short summary of this game is given below: 

There are several games that all take place in the virtual face recognition laboratory. 

The character of this game is the player himself/herself. 

The task of the character is to find an important file in this lab. 
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The general game scenarios are as follows.  

First is face-puzzle game, if the player passes this, then he/she can enter the lab. From the 

instructions and logical deduction, the player knows how to find the computer user’s textual 

information in one book called face recognition lab photo album. Then she/he can log in the 

computer and obtain more instructions. The third scenario, when the player finds one Chinese 

painting, she/he invokes a face-memory game. If she/he passes this game with the pass code, the 

safety box comes out, and when the player finds the key to open it, finally she/he gets the file. At 

the same time, the optional game, face-match game is shown. 

The evaluation provides the score of scenarios and the total score, and the player can also 

compare the new score with the best one he/she obtained before. 

On the webpage, the player can choose to play the whole game or the separate games inside 

this game. She/he is welcome to upload her/his own face image to this game, but only the 

administrator can see this image file and use it. 

There is a counter on the webpage, which directly displays how many people joined this 

game and tried to play. 

 

5 Conclusions 

5.1 Discussion 

To design a game is really not as easy as to play it. Also it took considerable time to 

conceive the idea of this face-recognition game. Towards the goal of quantifying face recognition 

and improving people’s face recognition skills, the final game is the result of numerous testing 

and modification cycles. The face-puzzle game shows recognizing the face by the main features; 

find-computer-user scenario tests recognizing one person even on a blurred image; the face-

memory game not only trains the ability of face recognition but also the ability of memorizing the 

faces; the face-match game displays a more interesting and tricky rule in playing with face 

recognition. 
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In the view of designing, we hope this game to be as effective as possible through further 

testing and obtaining and feedback from others. How it will be perceived by its intended public is 

still unknown. The answer will be deduced during a period of observation on the webpage. The 

counter is added on the webpage to facilitate this evaluation of the game. The idea is to observe 

how many people visited this game for a given period of time and compare its popularity to other 

online games. 

 

5.2 Future work 

The goal of this online face recognition game is to test and train more people on their 

abilities of face recognition; at the same time, it provides entertainment when people are playing 

this game. Currently, there are still some works which need to be done. The following ideas are 

proposed to improve this game in the future: 

The randomization of the displayed pictures still has limitation. In the face puzzle-game, the 

face images which need to be filled with the missing parts are from several a small numbers of 

people that do not change. Also in order to provide more face images for this game, these images 

should be manually changed. If there is a good method to realize selecting the pictures randomly 

from the database, that will be perfect, but one should consider that all the missing parts of the 

face images in the database are also available or they can be picked out from the images during 

selecting.  

In find-computer-user scenario, there is a problem similar to the face-puzzle game that only 

two persons’ images can be displayed alternately each time. In the future, for more entertainment, 

more different persons should be assumed as the computer user and use the relative blurred face 

images or enhanced images. 

 In the face-match game, it is only the selection positions of the face images that can be 

changed randomly each time but not the individual face images. It would be better to design a 

program which is used to choose face images randomly from the database before displaying.  
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Currently, there are only a few pictures of people from outside of Europe. It is better to add 

more face images from Asia, Africa or more to the database. People should be given the choice 

between the images of the faces they are familiar with and the unfamiliar face images in this 

game.  

The field of test evaluation of this online face recognition game as said before is another 

part of the future work. To improve this game, more conclusions should be obtained from the 

observations. The evaluation can then be more reliable. The player can register the username and 

other information in the system. Then he/she can check how many players pass the whole game 

and also the score ranking. This is done using the communication between Flash and 

ASP+database. This evaluation provides database with more information from players and also 

helps players to compare with their old records or other players and understand better about 

his/her ability of face recognition. 

If possible, this game should be turned to be a 3D game improving on gaming experience. 

For making the game more interesting, the player can upload his/her own image and then the 

system should carry out to find the most similar person’s face image in the database and show it 

to the player. 
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