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Abstract
The term paper simulation technique is about the latest technology introduced in our modern era. It is that technology which has enabled us to do things beyond our thoughts. Now with this technology we get world class pilots, athletes etc. It has made all the things achievable which were once unachievable. This technology is all about imitations. This enables us to imitate all kinds of situations which are possible & prepares us for the dangers & difficulties in that situation in the real world. With the help of simulator wonders had been achieved, like in India-the mission to land the satellite(chandrayaan) on moon was achieved successfully just because of all the hard training on the simulator. In the field of computers, we are able to imitate the machines which are invented or can be invented. We are able to use simulation for education and training people in much better and convenient way. Operations are now having much high success rates as simulated machine with 3D-cameras are used. Simulators even had entertained us for long time and still are doing its job in much better way, the best example can be ‘Nintendo Wii’. Simulators are used in almost all fields from manufacturing to production, from machines to cities, from communication to satellite, from automobiles to air-planes and marines. Even in the field of robotics and bio-mechanics simulators have shined a way ahead of all the invention and its use will keep on increasing at high rate.
Introduction

The process of imitating a real phenomenon with the help of mathematical formulas is known as simulation. Today’s computer can simulate weather conditions, chemical reactions, atomic reactions, and even biological processes. Theoretically, any phenomena that can be reduced to mathematical data and equations can be simulated on a computer. But practically, simulation is very difficult because most natural phenomena are influenced by infinite number of factors. So the trick is to determine which the most important factors. 

In addition to imitating processes even new theories are tested. After creating a theory, the theorists codify the relationships in the form of a computer program. If the program behaves the same way as a real process, then there is a good chance that the relationships are correct. We can say that simulation is used in many contexts, including the modeling of natural systems or human systems in order to gain insight into their functioning.[1] Other fields include simulation of technology for performance optimization, safety engineering, testing, training and education.
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Classification and methodology
Initially, simulations in different fields developed mostly independently, but 20th century,  studies of Systems theory and Cybernetics with spreading use of computers over all fields have led to unification and systematic view of the concept.

Physical simulation refers to simulation in which physical objects are substituted for  real thing[2]. These physical objects are often chosen because they are smaller or cheaper than the actual object or system.

Interactive simulation is a special kind of physical simulation, also known as a ‘human in the loop’ simulation, in which physical simulations includes human operators, like in a flight simulator or a driving simulator.

Human in the loop simulations can include a computer simulation as a so-called synthetic environment.[3]
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Computer simulation
A computer simulation (or "sims") is an attempt to model a real-life or hypothetical situation on a computer so we can study how the system works. By changing factors, predictions may be made about the behavior of the system.[1]
Computer simulation is a useful part of modeling many natural systems in physics, chemistry and biology [4], and human systems in economics and social science (the computational sociology) and in engineering to have insight of the operation of those systems. The best example of using computers to simulate can be found in the field of network traffic simulation.

                 Several software packages exist for running computer-based simulation modeling (e.g. Monte Carlo simulation, stochastic modeling, multimethod modeling) that makes  modeling almost effortless.
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Computer science:-
In computer science, simulation has some special meanings: Alan Turing used the term "simulation" to refer to what happens when a universal machine executes a program that describes information, inputs and outputs of a subject discrete-state machine. The computer simulates the subject machine.

In other words, an interesting application of computer simulation is to simulate computers using computers. In computer architecture, a type of simulator, typically called an emulator, is often used to execute a program that has to run on some other type of computer (for example, a newly designed computer that is not yet been built or an obsolete computer that is no longer available).
Simulation in education and training
Simulation is often used in the training of civilian and military personnel.[5] We use this when it is very expensive or too dangerous to allow trainees to use the real equipment in the real world. In such situations they will spend time learning valuable lessons in a "safe" virtual environment. Its a very safe system even if someone makes mistake-no one is hurt. For example, in ‘simSchool’ teachims practice classroom management and teaching techniques on simulated students, which avoids "learning on the job". However thime is difference between simulations used for training and Instructional simulation.

Training simulations typically come in three categories:[6]
· "live" simulation(where real people use simulated (or "dummy") equipment in the real world);

· "virtual" simulation(where real people use simulated equipment in a simulated world, or virtual environment[3]);
· "Constructive" simulation (where simulated people use simulated equipment in a simulated environment). Constructive simulation is often referred to as "wargaming".
Management games (or business simulations) is becoming popular in business education in recent years.[7] Business simulations enable experimentation with business strategies in a risk free environment and gives information on case study discussions.

Social simulations is used in social science classrooms to learn social and political processes in economics, history, political science, or sociology courses, mostly at the high school or university level. For example, Civics simulations, in which participants are given roles in a simulated society, or international relations simulations in which participants does negotiations, alliance formation, trade, diplomacy, and the use of force. Such simulations are based on fictitious political systems, or on current or historical events. An example of the latter would be Barnard College's "Reacting to the Past" series of educational simulations.[8] The "Reacting to the Past" series also includes simulation games that address science education.

In recent years, social simulations use is increased for staff training for aid and development agencies. The Carana simulation, for example, developed by the United Nations Development Programme, and its now is improved and used by the World Bank for training staff to face fragile and conflict-affected countries.[9]
Clinical healthcare simulators
Medical simulators are being developed and deployed to teach thimapeutic and diagnostic procedures as well as medical concepts and decision making to trainees in the health professions. Simulators have been developed for training procedures ranging from the basics such as blood draw, to laparoscopic surgery [10] and trauma care. They are also important to help on prototyping new devices for biomedical engineering problems. 
Many medical simulators involve a computer connected to a plastic simulation of the relevant anatomy (citation needed). Sophisticated simulators of this type employ a life size mannequin that responds to injected drugs and can be programmed to create simulations of life-threatening emergencies. Some medical simulations are developed to be widely distributed (such as web-enabled simulations that can be viewed via standard web browsers) and can be used with keyboard and mouse.

History of simulation in healthcare:-
The first medical simulators were simple models of human patients.[11]
Since antiquity, these models in clay and stone were used to demonstrate clinical features of disease states and their effects on humans. Models have been found from many cultures and continents. These models have been used in some cultures (e.g., Chinese culture) as a "diagnostic" instrument, allowing women to consult male physicians while maintaining social laws of modesty. Models are used today to help students learn the anatomy of the musculoskeletal system and organ systems.[11]
Simulation in entertainment
Entertainment simulation is a term that attracts many industries such as film, television, video games (including serious games) and rides in theme parks. Although modern simulation is thought for mere training and military, but in the 20th century it also became popular for enterprises which were more pleasure-seeking in nature. Advances in technology in the 1980’s and 1990’s caused simulation to become more widely used and it began to appear in movies such as Jurassic Park (1993) and in computer-based games such as Atari’s Battlezone[12].

History
Early History (1940’s and 50’s):-
The first simulation game was created as early as 1947 by Thomas T. Goldsmith Jr. and Estle Ray Mann. This was a straightforward game that simulated a missile being fired at a target. The curve of the missile and its speed could be adjusted using several knobs. In 1958 a computer game called “Tennis for Two” was created by Willy Higginbotham which simulated a tennis game between two players who could both play at the same time using hand controls and was displayed on an oscilloscope(graphical) [13]. This was one of the first electronic video games to use a graphical display.

Modern Simulation (1980’s-present):-
Advances in technology in the 1980’s made the computer more affordable and more capable than they were in previous decades [14] which gave rise to computer gaming. The first video game consoles released in the 1970’s and early 80’s, but the industry crashed in 1983, then in 1985 Nintendo released the Nintendo Entertainment System (NES) which became the best selling console in video game history [15]. In the 1990’s computer games became very popular with the release of games like The Sims and Command and Conquer and also the power of desktop computers increased. Today, computer simulated games such as World of Warcraft are played by millions of people around the world[16].

Computer simulation is also used in film making. The best example of the computer simulation is jurassic park,toy story and many more. This shows the popularity of the simulation in field of film making[17].
Simulation and Manufacturing
Manufacturing represents one of the most important applications of Simulation. Simulation can be used to predict the performance of an existing or planned system and to give solutions for a particular design problem.[18]
Another important goal of manufacturing-simulations is to quantify system performance i.e. average/peak loads, cycle time, resource utilization, requirement for staff, and system effectiveness.
More examples in different areas
City and urban simulation:-
A city simulator can be a city-building game and can be a tool used by urban planners to understand how cities will evolve in response to various policy decisions. UrbanSim is an example of a large-scale urban simulation model system which is used widely by metropolitan planning agencies[19].
Digital Lifecycle Simulation:-
[image: image6.png]



Simulation of airflow over an engine

Simulation solutions are being increasingly used with CAx (CAD, CAM, CAE....) solutions and processes. The use of simulation throughout the product lifecycle, especially at the concept and design stages, has provided benefits. These benefits range from direct cost issues such as reduced prototyping and shorter time-to-market, to better performing products and higher margins. But for some companies, simulation has not provided the expected benefits [20].

Disaster Preparedness and Simulation Training:-
Simulation training has become a method for preparing people for disasters. Simulations can imitate emergency situations and track how learners respond. Disaster preparedness simulations also involve training on how to handle terrorism attacks, natural disasters, pandemic outbreaks, or other life-threatening emergencies [21].

Engineering, technology or process simulation:-
Simulation is an important feature in engineering systems or any system that involves many processes. For example in electrical engineering, delay lines may be used to simulate propagation delay and phase shift caused by an actual transmission line. Similarly, dummy loads can be used to simulate impedance without simulating propagation, and is used in situations where propagation is unwanted. A simulator may imitate only a few of the operations and functions of the unit it simulates.[22]
Satellite Navigation Simulators:-
The only true way to test GNSS receivers (commonly known as Sat-Nav's in the commercial world)is by using an RF Constellation Simulator. A receiver that may for example be used on an aircraft, can be tested under dynamic conditions without the need to take it on a real flight. This is not possible in the 'real-world' using the actual signals.
Communication Satellite Simulation:-
Modern satellite communications systems (SatCom) are often large and complex with many interacting parts and elements. In addition, the need for broadband connectivity on a moving vehicle has increased dramatically in the past few years for both commercial and military applications. To accurately predict and deliver high quality of service, satcom system designers have to factor in terrain as well as atmosphimic and meteorological conditions in their planning. To do that, system designers and operators increasingly turn towards computer models of their systems to simulate real world operational conditions and gain insights of usability and requirements prior to final product sign-off. Modeling improves the understanding of the system by enabling the SatCom system designer or planner to simulate real world performance by injecting the models with multiple imaginary atmosphimic and environmental conditions.

Flight simulation:-
Flight Simulation Training Devices (FSTD) are used to train pilots on the ground. In comparison to training in an actual aircraft, simulation based training allows situations that may be impractical (or even dangerous) to perform in the aircraft, while keeping the pilot and instructor in a relatively low-risk environment on the ground. For example, electrical system failures, instrument failures, hydraulic system failures, and even flight control failures can be simulated without any risk to the pilots or an aircraft.

Flight simulation also provides an economic advantage. Once fuel, maintenance, and insurance costs are taken into account, the operating costs of an FSTD are usually substantially lower than the operating costs of the simulated aircraft. For some large transport category airplanes, the operating costs may be too lower for the FSTD than the actual aircraft[23].

Automobile simulator:-
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A soldier tests out a heavy-wheeled-vehicle driver simulator.

An automobile simulator provides an opportunity to reproduce the characteristics of real vehicles in a virtual environment. It imitates the external factors and conditions with which a vehicle interacts letting a driver to feel as if they are sitting in the cab of their own vehicle. The simulator provides a constructive experience for the novice driver and gives more difficult exercises for more mature driver[23]. 

Marine simulators:-
Bearing resemblance to flight simulators, marine simulators train ships' personnel. Simulators like these are mostly used within maritime colleges, training institutions and navies. They often consist of a imitation of a ship’s bridge, with operating desk, and a number of screens on which the virtual surroundings are projected.
Robotics simulators:-
Robotics simulators allow reproducing situations that cannot be 'created' in the real world because of cost, time, or the 'uniqueness' of a resource. A simulator also allows fast robot prototyping. Many robot simulators feature physics engines to simulate a robot's dynamics.

Biomechanics simulators:-
A biomechanics simulator is used to analyze walking dynamics, study sports performance, simulate surgical procedures, analyze joint loads, design medical devices, and animates human and animal movement [24].
FUTURE CONCEPT FOR SIMULATION TECHNIQUES
There have been researches going on in big space organisations  like N.A.S.A and I.S.R.O about setting up settlements in space and in orbits of various planets.

The very base of this concept has been SIMULATION.

The artificial atmosphere that would be created for human beings and plants and the

Gravity needs are all going to be taken care of with simulation techniques.

There can be green chambers giving simulated environment to the plants for their growth in earth like atmosphere .Simulators have far been used to achieve artificial environment for various processes.

One of the major upcoming concepts based on simulation techniques is

SPACE SETTLEMENTS that comes under the category of bio mechanics though it’s still a hypothesis but the research is going on to make it happen.
Discussions and conclusions

By going through the above report, we can conclude the future use of the simulator as a highly advanced technology which would contain abstracts of all other invention and would applicate their use in the real world. In future people would remain in their homes, the only thing they would do is to wear their simulation suits and they are ready to go for the virtual-reality which is fully real, the simulation suits will power the robots which would look like the person wearing the simulation suit, the real person will give commands by just with his feelings and the robots will do that as a loyal servant. The simulated helmet will provide the vision of the robot. Humans will all remain safe in their fully protected homes and all the work would be done by the robots. It would be the world where the robots will roam on the earth which in present day we humans do. Our homes will be full of simulated screens which will give us all type of experiences of other places (i.e. all tourist places), people will just press a button and they will reach the place which they desire to go. The future will be whole lot different than the present, with the simulator technology and highly capable brains behind it, that day is not far when the whole world will experience the great change in their lives
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