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ABSTRACT 

 This paper is a review of the concept of Affective computing, and examines the on-

going attempts to leverage it in building more effective/productive software.   It gives brief 

background information on the concept of Affective computing, and discusses its impacts in 

current research efforts in the area of Human Computer Interaction (HCI); it tries to 

underscore the pros and cons of progress made so far. The paper unravels the possible 

applications and challenges of Affective computing. In the introduction section, it briefly 

discusses and defines the key issues involved with this concept such as emotions and moods 

and goes on to infer the foreseeable future of Affective computing. It should be noted that the 

computer can be regarded as a being; a thing, a machine that receives data of different 

complexities and processes them in order to produce diverse outputs. Computer scientists 

have initiated and introduced the idea of computers that can recognize, interpret, and simulate 

human affects as well as empathy. This concept originated in modern times with Rosalind 

Picard in a 1995 paper. In those days, the concept of Affective computing was based on 

making the computer capable of recognizing and reacting to basic emotions like happiness 

and sadness. Nowadays the concept of Affective computing has gradually expanded to 

encompass the recognition of non-basic affects like boredom, frustration, confusion, and 

curiosity, as well as the simulation of reactions such as empathy. This thought-line was not 

introduced to simply dazzle or fascinate the world. It has the very useful purpose of 

improving the understanding and interaction between computers and their users, thereby 

reducing user frustration, and making computers easier to use in accomplishing user tasks 

that solve concrete business and societal needs. The expanded concept could also give 

computer systems designers and software engineers a better understanding of a way to device 

better interaction between users and computers; unravel the drawbacks, and strive for 

innovative solutions. Nevertheless, for a majority of the existing industry-strength computer 

software frameworks which are presently out there designers and software engineers have 

largely failed or ignored emotion while implementing the systems; as a result they have in so 

many instances inadvertently created frustrating experience for the exact people, who they 

actually intended to assist or help in the first place. 
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INTRODUCTION 

 During applications development efforts for all sorts of software, the reason why it is 

becoming increasingly important to adopt emotion analysis is due to latest scientific 

developments and realization which show that emotions directly play very essential role in 

work task staying-power, decision making, learning, perception, and more. Basically it can be 

said that emotions influence all human rational thinking and productive endeavor while 

working with a computer. Since computer systems have become the basic tools for 

accomplishing almost all productive tasks in the society, Affective computing has to take a 

center stage while designing and building computer information systems.  

 Affecting computing encourages and embraces a new area of task management 

concept that promises to be very helpful in Human Computer Interaction (HCI). The thought 

of a computer that understands how its user feels, while performing a work task, is indeed 

fascinating. Having such computers will definitely enhance user productivity and generally 

make computers more useful in accomplishing work tasks. Imagine a computer that knows 

the preferences of its user because it has recognized, interpreted and stored his/her reactions 

to certain options and dialogues it renders; where the computer system makes useful 

suggestion for the person when he/she performs a task, and leads the unduly emotionally 

heavy-laden user to the accomplishment of that task quicker than usual. Thus Affective 

computers are capable of reducing user frustration drastically. Some users have admitted to 

getting “physically abusive” with the computer due to frustration. If the computer could tell 

when the user is starting to get frustrated or angry and react with a calming or soothing 

message, a lot of cases of “computer abuse” and on-the-job nerve wreckages would be 

prevented. 

 

PREAMBLE 

 Affective computing can be defined as computing that relates to or arises from, or 

purposely influences emotion or other Affective phenomena. The name Affective computing 

originated from the field of Psychology, in which "affect" is, basically, a synonym for 

"emotion." Affective computing is an emerging field that aspires to narrow the 

communicative gap between the highly emotional human and the emotionally challenged 
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computer by developing computational systems that recognize and respond to the Affective 

states (e.g., moods, emotions) of the user. 

The Affective computing aims to bridge the gap between human emotions and 

computational technology. The idea behind this is that, emotions greatly influence all means 

of rational thinking and action. With Affective computing software engineers should be able 

to aim to bridge the existing gap between human emotion and computing technology, thus 

improving the human computer interaction. In general terms some authors regard Affective 

computing as an Artificial Intelligence field which adopts the idea that human rational 

thinking basically depends on emotional processing. 

 According to Margaret Rouse(2005) “Affective computing is human-computer 

interaction in which a computer device has the ability to detect and appropriately respond to 

its user's emotions and other stimuli. A computing device with this capacity could gather cues 

to user emotion from a variety of sources. Facial expressions, posture, gestures, speech, the 

force or rhythm of key strokes and the temperature changes of the hand on a mouse can all 

signify changes in the user's emotional state, and these can all be detected and interpreted by 

a computer.” She went further to opine that a built-in camera may be used to capture images 

of the user and algorithms used to process the data to yield meaningful information. Speech 

recognition and gesture recognition are among the other technologies being explored by 

researchers for Affective computing applications. In these ways, Affective computing could 

offer benefits in an almost limitless range of software applications. For example, in e-learning 

situations, the computer could detect from available cues when the user was having difficulty 

and offer expanded explanations or additional information.  

Affective Computing therefore contributes immensely in areas where technology is used to 

either detect, recognize, measure, model, simulate, communicate, elicit, handle, or otherwise 

understand and directly influence emotion and other Affective phenomenon such as Artificial 

Intelligence, Pattern Recognition, Machine Learning, Human-Computer Interaction, 

Cognitive and Affective Sciences, Neuroeconomics, and many other.  

Present efforts with Affective computing involves and combines engineering and computer 

science with psychology, cognitive science, neuroscience, sociology, education, 

psychophysiology, value-centred software design, ethics, and more.The key objective all 

these efforts is to develop computers that are intelligent enough to interact with humans, 

recognize and express emotions; emotion is a fundamental to human experience, influencing 
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cognition, perception, and everyday tasks such as learning, communication, and even rational 

decision-making. 

 

INCOPORATINGAFFECTIVE COMPUTING WHILE BUILDING INDUSTRY-

STRENGTH SOFTWARE AND APPLICATION SYSTEMS  

Many authors report of a growing need to leverage information and proper analysis of 

computer users’ emotions as a means of personalizing/improving the work tasks people 

perform on computers and the corresponding response that the computer renders; this idea 

appears to be even more important while designing and implementing special computer-aided 

health, learning and entertainment systems; which would be ported and used as industry-

strength software.  

It should be noted that the main aim of Affective computing is to enable computer systems to 

be empathetic, which refers to the ability to accurately recognize, understand, and respond to 

human emotions (Picard 1997), with the aim of improving satisfaction, work task 

productivity and efficiency. So, presently, there are concerted attempts to do this, but these 

efforts still remain within the confines of HCI labs and never find their ways in everyday 

software that are in use in the industry. 

1. Embedded Technology to Capture and Deduce Comfort and Frustration of Users  

To achieve this, modules of computer information systems that render information and 

displays should at the same time portray an Affective state either by modulating their pitch, 

look, word caption choice and movement to mirror/depict users’ “happy or unhappy” state. 

Lately computer designers are beginning to embed, incorporate and use emotion detectors in 

the form of sensors which are wearable or externally mounted in the immediate vicinity 

where the user work tasks are located; this is to track and analyze the satisfaction or rather 

frustration levels of users while on their job roles.  

For example authors now report successful use of video cameras to detect facial expressions, 

body posture and gestures of users as they perform daily work tasks and business functions 

which are rendered through a computer user interface. Designers have succeeded in using 

mounted sensors to capture emotions based on psychological data of users; such as skin 

temperature, Blood Volume Pulse, and facial electromyography involved with psychological 

data. But, how far these experimental ideas/trials become applicable and get integrated in 

building industry-strength software thereby increase productivity still remains to be seen. 
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2. Methods and Modules to Track, Store and Manage Communication of User   

Emotions 

In order to efficiently sense human emotions and respond to them, Affective computer 

systems must have a generalized knowledge base of human interaction algorithms built on 

previous characters and behaviors in a social context. Of late, computer designers are 

beginning to equip the computer with a model of pattern recognition sub systems that would 

understand and interprets emotion/affects. In most cases computer users usually express 

emotions to machines; but computer machines do not naturally recognize such emotions; 

because most computer systems do not have an embedded knowledge-base that can correctly 

associate and give meaning to captured user emotions, and thereby rapidly react to it, 

accordingly. To achieve this, designers must intensify their experimenting on building 

meaningful patterns that will provide capability for parallel communication of user emotions.  

This issue thus leaves an array of unanswered questions on how to effectively embed, 

customize, analyze and relay affects in typically huge software which are meant to be used by 

diverse users. It is therefore no wonder that these ideas still remain in small lab software 

prototyping levels. 

 

3. Tools to Improve Social-Emotional Skills Among Disabled Users 

In this area and aspect, Affective computing has made very meaningful strides. For example, 

Affective computing is currently enabling computer designers to build systems for user 

groups with limited automotive skills; edutainment systems are presently being built to help 

both autistic and normal kids. These also systems are greatly helping Autistics to become 

more useful on jobs which they would not have been able to stay on. Designers and authors 

report that Autistics, who tend to have severely impaired social-emotional skills, have started 

to increasingly express love using such systems that allow for transmission of non-verbal 

Affective information. This is a very welcome approach.  

 

4. Social, Ethical, and Philosophical Implications of Developing and Deploying 

Affective Computing Technologies 

Affective technologies have a wide variety of new beneficial advances, but it should be noted 

that its capabilities may be used for the harmful or wrong purposes. Such new technological 

advance raises ethical, physiological and social issues.  The question that should be in every 

designer’s mind is how to protect the rights of people who do not want their information 



JOURNAL OF INTERNATIONAL ACADEMIC RESEARCH FOR MULTIDISCIPLINARY 
Impact Factor 1.393, Volume 1, Issue 9, October 2013 

 

303 
www.jiarm.com 

sensed and tracked while performing a job work task. Some developed countries like the US 

do have strict policy rules on sensing technologies; therefore development of such 

technologies, especially as industry software my breach national policies. This is a very 

virgin area for software engineers in terms of Affective computing. The question of what 

sensing aspects of the users’ should be “out-of-bounds” while building industry strength 

software. Person’s consent needs to be taken into consideration when sensing persons’ 

information. Designers need to communicate the collected information with respective 

persons and the rules behind sharing such personal data and information. 

 

INFERENCES AND WAY FORWARD 

Despite the great need to be aware of the emotional states of users while designing industry-

strength software and computer systems, extensive incorporation of Affective computing is 

still faced with huge challenges and failures.  

One of the key problems that had been encountered with building emotionally intelligent 

modules of systems is the automatic recognition of Affective states. Normally, humans use 

many sources to determine Affective states. The sources include gestures, body language, 

skin reactions etc. Humans are also amazingly good at discerning Affective states from 

expression. Unfortunately present day computers cannot.  

Even with attached modules or enhanced equipment for measuring and getting information to 

determine Affective states, computers are still unable to effectively determine affects based 

on the data, especially complex affects. Although they can determine some basic affects, they 

are not effective and accurate enough to be accepted and used worldwide.  

To compound this shortcoming, oftentimes, most methods employed by Affective computing 

are considered obtrusive by many computer users. Most people do not really want cameras in 

their faces or measuring devices planted on them just to get Affective information while 

accomplishing job tasks with computers.  

Many authors like Javier Gonzalez et. al.(2012) are of the opinion that “We do not wish to 

see the scale tilted out of balance the other way, where computer machines twitch at every 

emotional expression or become overly emotional and utterly intolerable. However, we think 

research is needed to learn about how affect can be used in a balanced, respectable and 

intelligent way; this should be the practical aim of Affective computing in HCL”  

Javier Gonzalez et.al also pointed out that “Majority of research done in Affecting computing 

does not focus on the creation of reusable software, software frameworks, or the best 
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methodological practices for those purposes. Instead the approaches are focused on creating 

proof-of-of concept systems to collect data and validate technology approaches” 

MIT Media Lab in Affective computing and HCI (2012) reports that  “ It is important to keep 

in mind that some people do not and will never feel comfortable with parallel communication 

of affect, especially with methods involving signals that people do not usually see. Users may 

prefer either no sensing, or nonparallel communication means such as dialogue boxes that 

they can themselves control” 

Rosalind W. Picard (2012) also rightly notes that “Not all computers need to pay attention to 

emotions, or to have emotional abilities.  Some machines are useful as rigid tools, and it is 

fine to keep them that way. However, there are situations where the human-machine 

interaction could be improved by having machines naturally adapt to their users, and where 

communication about when, where, how, and how important it is to adapt involves emotional 
information, possibly including expressions of frustration, confusion, disliking, interest, and more” 

In conclusion this paper asserts and emphasizes that for computer designers to effectively and 

properly leverage Affective computing thereby exposing its benefits while building industry-

strength software, the following concrete frameworks and models must be adhered to:  

 Reusability and Multimodal Channels: Affective computing components and 

modules must be usable for the implementation of products that satisfy concrete 

business needs out there, with slight or no modification; built-in ways for people to 

communicate Affective-cognitive states, especially through sensors and new machine 

learning algorithms must be able to analyze multimodal channels of information. 

 Extensibility and Flexibility: Existing functionalities of components must be 

adaptable to be usable in applications other than those for which they were originally 

designed and tried out at the lab prototype levels; new techniques to assess, 

frustration, stress, comfort and mood indirectly, through natural interaction and 

conversation should be scalable/usable within industry-level productive software 

applications as well. 

 Low Latency and Understandability: The Affective components must be able to 

provide and manage information about users’ emotional state understandably and very 

quickly; delays should be minimal and unnoticeable as compared to the core 

functionalities of the main system. A very robust set of algorithms should drive the 

emotion interpreter knowledge-base, which manages the interpretation of Affective-

cognitive states, and this must be easily replicable. 
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 Ethical Considerations: Pioneer studies examining ethical issues involving Affective 

computing must be initiated, discussed and encouraged; system designers should start 

thinking of how to take care of the ethical dimensions and implications involved with 

Affective computing as a result of its active intrusion into users’ personal 

sensing/cognitive zones. 
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