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Human-computer interaction:
                  Human–computer interaction (HCI), alternatively man–machine interaction (MMI) or computer–human interaction (CHI) is the study of interaction between people (users) and computers. It is direct communication   pathway between a human and an external computer or machine device.

 It is often regarded as the intersection of computer science, behavioral sciences, design and several other fields of study. Interaction between users and computers occurs at the user interface (or simply interface), which includes both software and hardware, for example, general-purpose computer peripherals and large-scale mechanical systems, such as aircraft and power plants.

              It is also definite as "Human-computer interaction is a discipline concerned with the design, evaluation and implementation of interactive computing systems for human use and with the study of major phenomena surrounding them."      

Goal:

A basic goal of Human–computer interaction (HCI) is to improve the interactions between users and computers by making computers more usable and receptive to the user's needs. Specifically, HCI is concerned with:
· methodologies and processes for designing interfaces (i.e., given a task and a class of users, design the best possible interface within given constraints, optimizing for a desired property such as learn ability or efficiency of use) 

· methods for implementing interfaces (e.g. software toolkits and libraries; efficient algorithms) 

· techniques for evaluating and comparing interfaces 

· developing new interfaces and interaction techniques 

· developing descriptive and predictive models and theories of interaction 

A long term goal of Human–computer interaction (HCI) is to design systems that minimize the barrier between the human's cognitive model of what they want to accomplish and the computer's understanding of the user's task.
Human Factors: 

                             
"Human Factors" (HF) is a catch-all term that covers;

· The science of understanding the properties of human capability (Human Factors Science).

· The application of this understanding to the design and development of systems and services (Human Factors Engineering)

· The art of ensuring successful application of Human Factors Engineering to a programmer (sometimes referred to as Human Factors Integration (HFI) )

 human factors involves the study of all aspects of the way humans relate to the world around them, with the aim of improving operational performance, safety, through life costs and/or adoption through improvement in the experience of the end user.

The terms "human factors" and "Ergonomics" have only been widely known in recent times: the field's origin is in the design and use of aircraft during World War II to improve aviation safety. It was in reference to the psychologists and physiologists working at that time and the work that they were doing that the terms "applied psychology", "applied psychologist" and “ergonomics” were first coined.

 Human Factors Science:                

"Human Factors" are sets of human-specific physical, mental and behavioral properties which either may interact in a critical or dangerous manner with technological systems, human natural environment and human organizations, or they can be taken under consideration in the design of ergonomic human-user oriented equipments. The choice/identification of human factors usually depends on their possible negative or positive impact on the functioning of human-organization and human-machine system.

The human-machine model:
The simple human-machine model is of a person interacting with a machine in some kind of environment. The person and machine are both modeled as information-processing devices, each with inputs, central processing, and outputs. The inputs of a person are the senses (e.g., eyes, ears) and the outputs are effectors (e.g., hands, voice). The inputs of a machine are input control devices (e.g., keyboard, mouse) and the outputs are output display devices (e.g., screen, auditory alerts). The environment can be characterized physically (e.g., vibration, noise, zero-gravity), cognitively (e.g., time pressure, uncertainty, risk), and/or organizationally (e.g., organizational structure, job design). This provides a convenient way for organizing some of the major concerns of human engineering: the selection and design of machine displays and controls; the layout and design of workplaces; design for maintainability; and the design of the work environment.

Human Factors Engineering:
"Human Factors" is also the name of an engineering profession that focuses on how people interact with tasks, machines (or computers), and the environment with the consideration that humans have limitations and capabilities. Often, human factors will study the human within the system to ensure that we understand the limitations of the human within the current structure, product, or process. Human factors engineers will evaluate human to human, human to group, or human to organizational interactions to better understand the phenomena associated with these interactions and to develop a framework for evaluation.

Human Factors Integration;
Areas of interest for human factors practitioners may include: training, staffing evaluation, communication, task analyses, functional requirements analyses and allocation, job descriptions and functions, procedures and procedure use, knowledge, skills, and abilities; organizational culture, human-machine interaction, workload on the human, fatigue, situational awareness, usability, user interface, learn ability, attention, vigilance, human performance, human reliability, human-computer interaction, control and display design, stress, visualization of data, individual differences, aging, accessibility, safety, shift work, work in extreme environments including virtual environments, human error, and decision making.

Ergonomics:
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Ergonomics (or human factors) is the application of scientific information concerning objects, systems and environment for human use (definition adopted by the International Ergonomics Association in 2007). Ergonomics is commonly thought of as how companies design tasks and work areas to maximize the efficiency and quality of their employees’ work. However, ergonomics comes into everything which involves people. Work systems, sports and leisure, health and safety should all embody ergonomics principles if well designed.

It is the applied science of equipment design intended to maximize productivity by reducing operator fatigue and discomfort. The field is also called biotechnology, human engineering, and human factors engineering.

Ergonomic research is primarily performed by ergonomics who study human capabilities in relationship to their work demands. Information derived from ergonomics contributes to the design and evaluation of tasks, jobs, products, environments and systems in order to make them compatible with the needs, abilities and limitations of people (IEA, 2000).

Domains:
· Physical ergonomics deals with the human body's responses to physical and physiological stress.

· Cognitive ergonomics, also known as engineering psychology, concerns mental processes such as perception, attention, cognition, motor control, and memory storage and retrieval as they affect interactions among humans and other elements of a system. Relevant topics include mental workload, vigilance, decision making, skilled performance, human error, human-computer interaction, and training.

· Organizational ergonomics, or macro ergonomics, is concerned with the optimization of sociotechnical systems, including their organizational structures, policies, and processes. Relevant topics include shift work, scheduling, job satisfaction, motivational theory, supervision, safety culture, teamwork, tele work and ethics.

History:
The foundations of the science of ergonomics appear to have been laid within the context of the culture of Ancient Greece. A good deal of evidence indicates that Hellenic civilization in the 5th century BC used ergonomic principles in the design of their tools, jobs, and workplaces. One outstanding example of this can be found in the description Hippocrates gave of how a surgeon's workplace should be designed.

The term ergonomics is derived from the Greek words erg on [work] and noose [natural laws] and first entered the modern lexicon when Wojciech Jastrzębowski used the word in his 1857 article.

Applications:
The more than twenty technical subgroups within the Human Factors and Ergonomics Society (HFES) indicate the range of applications for ergonomics. Human factors engineering continues to be successfully applied in the fields of aerospace, aging, health care, IT, product design, transportation, training, nuclear and virtual environments, among others. Kim Vicente, a University of Toronto Professor of Ergonomics, argues that the nuclear disaster in Chernobyl is attributable to plant designers not paying enough attention to human factors. "The operators were trained but the complexity of the reactor and the control panels nevertheless outstripped their ability to grasp what they were seeing [during the prelude to the disaster]."

Physical ergonomics is important in the medical field, particularly to those diagnosed with physiological ailments or disorders such as arthritis (both chronic and temporary) or carpal tunnel syndrome. Pressure that is insignificant or imperceptible to those unaffected by these disorders may be very painful, or render a device unusable, for those who are. Many ergonomically designed products are also used or recommended to treat or prevent such disorders, and to treat pressure-related chronic pain.

Usability:
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Usability is a term used to denote the ease with which people can employ a particular tool or other human-made object in order to achieve a particular goal. “User-friendly” redirects in the usablity.Usability can also refer to the methods of measuring usability and the study of the principles behind an object's perceived efficiency or elegance.

Usability is often associated with the functionalities of the product (cf. ISO definition, below), in addition to being solely a characteristic of the user interface (cf. framework of system acceptability, also below, which separates usefulness into utility and usability). For example, an automobile lacking a reverse gear could be considered unusable according to the former view, and lacking in utility according to the latter view.

When evaluating user interfaces for usability, the definition can be as simple as "the perception of a target user of the effectiveness (fit for purpose) and efficiency (work or time required to use) of the Interface". Each component may be measured subjectively against criteria e.g. Principles of User Interface Design, to provide a metric, often expressed as a percentage.

It is important to distinguish between usability testing and usability engineering. Usability testing is the measurement of ease of use of a product or piece of software. In contrast, usability engineering (UE) is the research and design process that ensures a product with good usability.

Usability is an example of a non-functional requirement. As with other non-functional requirements, usability cannot be directly measured but must be quantified by means of indirect measures or attributes such as, for example, the number of reported problems with ease-of-use of a system.

In human-computer interaction and computer science, usability usually refers to the elegance and clarity with which the interaction with a computer program or a web site is designed. The term is also used often in the context of products like consumer electronics, or in the areas of communication, and knowledge transfer objects (such as a cookbook, a document or online help). It can also refer to the efficient design of mechanical objects such as a door handle or a hammer.

Benefits of Usability:
The key benefits of usability are:

· Higher revenues through increased sales

· Increased user efficiency

· Reduced development costs

· Reduced support costs

Usability Expert Services:
Usability can assist your company in making your products usable: easy to learn, easy to use, aesthetically pleasing, and marketable. Our Usability and Usability Testing experts can systematically ensure optimum usability for both hardware and software products. Their expertise covers a wide range of products including web-based and application software, consumer products, communication systems, and vehicles such as automobiles and aircraft.

Conclusion:
Usability is now recognized as an important software quality attribute, earning its place among more traditional attributes such as performance and robustness. Indeed, various academic programs focus on usability. Also several usability consultancy companies have emerged, and traditional consultancy and design firms are offering similar services.

  Design Methodologies:
A number of diverse methodologies outlining techniques for human–computer interaction design have emerged since the rise of the field in the 1980s. Most design methodologies stem from a model for how users, designers, and technical systems interact. Early methodologies, for example, treated users' cognitive processes as predictable and quantifiable and encouraged design practitioners to look to cognitive science results in areas such as memory and attention when designing user interfaces. Modern models tend to focus on a constant feedback and conversation between users, designers, and engineers and push for technical systems to be wrapped around the types of experiences users want to have, rather than wrapping user experience around a completed system.

 User-centered design: (UCD): 

User-centered design: (UCD)   a modern, widely practiced design philosophy rooted in the idea that users must take center-stage in the design of any computer system.is a design philosophy and a process in which the needs, wants, and limitations of the end user of an interface or document are given extensive attention at each stage of the design process. User-centered design can be characterized as a multi-stage problem solving process that not only requires designers to analyze and foresee how users are likely to use an interface, but to test the validity of their assumptions with regards to user behavior in real world tests with actual users. Such testing is necessary as it is often very difficult for the designers of an interface to understand intuitively what a first-time user of their design experiences, and what each user's learning curve may look like. Often, user-centered design projects are informed by ethnographic studies of the environments in which users will be interacting with the system. 
The chief difference from other interface design philosophies is that user-centered design tries to optimize the user interface around how people can, want, or need to work, rather than forcing the users to change how they work to accommodate the system or function.

UCD Models and Approaches:
Models of a user centered design process help software designers to fulfill the goal of a product engineered for their users. In these models, user requirements are considered right from the beginning and included into the whole product cycle. 

Cooperative design: involving designers and users on an equal footing. This is the Scandinavian tradition of design of IT artifacts and it has been evolving since 1970. 

Contextual design:   “customer centered design” in the actual context, including some ideas from PD.

Purpose: UCD answers questions about users and their tasks and goals then use the findings to make decisions about development and design. UCD seeks to answer the following questions:
· Who are the users of the document?

· What are the users’ tasks and goals?

· What are the users’ experience levels with the document, and documents like it?

· What functions do the users need from the document?

· What information might the users need, and in what form do they need it?

· How do users think the document should work?

 Visibility: Visibility helps the user construct a mental model of the document. Models help the user predict the effect(s) of their actions while using the document. 
Accessibility: Users should be able to find information quickly and easily throughout the document, whether it be long or short. Users should be offered various ways to find information. Navigational elements should be consistent with the genre of the document. 
Legibility: Text should be easy to read. Through analysis of the rhetorical situation the designer should be able to determine a useful font style. Ornamental fonts and text in all capital letters are hard to read, but italics and bolding can be helpful when used correctly. Large or small body text is also hard to read .
Rhetorical Situation:
A User Centered Design is focused around the rhetorical situation. The rhetorical situation shapes the design of an information medium. There are three elements to consider in a rhetorical situation: Audience, Purpose  and Context.

 Audience: The audience is the people who will be using the document. The designer must consider their age, geographical location, ethnicity, gender, education, etc.
Purpose: The purpose is how the document will be used, and what the audience will be trying to accomplish while using the document. The purpose usually includes purchasing a product, selling ideas, performing a task, instruction, and all types of persuasion.
Context: The context is the circumstances surrounding the situation. The context often answers the question: What situation has prompted the need for this document? Context also includes any social or cultural issues that may surround the situation
Principles of User Interface Design: 
There are two Laws of Interface Design that are considered at very early stages. They are based on the fictional laws of robotics created by Isaac Asimov.

	First Law
	Second Law

	A computer shall not harm your work or, through inactivity, allow your work to come to harm.
	A computer shall not waste your time or require you to do more work than is strictly necessary


Once the Laws are complied with and greater granularity is required, 

The Seven Principles act as suitable refinement. The Seven Principles can be used to guide or evaluate design at any time in the process. In practice, these principles are often re-framed or re-structured to suit a particular company or project, or by professional designers.

	Principle
	Description
	Example

	Visibility
	Clarity
	Is the goal obvious? Icons used?

	Feedback
	Information sent back to user after their action
	Sound? Label showing success or failure?

	Affordance
	How clear is the use of an element to the user?
	Label "Push" on one side of a door; a button saying "Click Me"

	Simplicity
	KISS principle
	Place an Open File option on a menu, under File tag

	Structure
	Are the elements set out in a meaningful way from the perspective of the user?
	Group information within a dialogue box.

	Consistency
	How easy is it to learn and remember the appearance, positioning and behavior of the elements?
	X to close a window is always on top right hand side of the window; the most important buttons are the same size with only labels indicating different goals.

	Tolerance
	Prevents user making errors or provides easy recovery or graceful fail
	Ignoring of wrong or invalid keyboard input; Hiding options inappropriate in a context.


  Terminology:
· HCI vs. MMI. MMI has been used to refer to any man–machine interaction, including, but not exclusively computers. The term was used early on in control room design for anything operated on or observed by an operator, e.g. dials, switches, knobs and gauges. 

· HCI vs. CHI. The acronym CHI (pronounced kais), for computer–human interaction, has been used to refer to this field, perhaps more frequently in the past than now. However, researchers and practitioners now refer to their field of study as HCI (pronounced as an initialize), which perhaps rose in popularity partly because of the notion that the human, and the human's needs and time, should be considered first, and are more important than the machine's. Usability vs. Usefulness. Design methodologies in HCI aim to create user interfaces that are usable, i.e. that can be operated with ease and efficiency. However, an even more basic requirement is that the user interface be useful, i.e. that it allows the user to complete relevant tasks. 

· Intuitive and Natural. Software products are often touted by marketers as being "intuitive" and "natural" to use, often simply because they have a graphical user interface. Many researchers in HCI view such claims as unfounded (e.g. a poorly designed GUI may be very unusable), and some object to the use of the words intuitive and natural as vague and/or misleading, since these are very context-dependent terms. 
Conclusion: Human–computer interaction (HCI) improves the interactions between users and computers by making computers more usable and receptive to the user's needs and these design systems that minimize the barrier between the human's cognitive model of what they want to accomplish and the computer's understanding of the user's task. Their work often revolves around designing graphical user interfaces and web interfaces and developing new design methodologies, experimenting with new hardware devices, prototyping new software systems, exploring new paradigms for interaction, and developing models and theories of interaction. There fore Human-computer interaction is used to give a good solution to the real-world problems.
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