
COMPUTER-AIDED DRAWING

Topic Objective:

At the end of this topic student would be able to:

 Define AutoCAD in a detailed manner

 Understand the concept of AutoCAD and AutoCAD LT

 Discuss CAD software in terms of graphics

 Highlight the uses and difference between Autodesk and AutoCAD

Definition/Overview:

AutoCAD: AutoCAD is a CAD software application for 2D and 3D design and drafting, initially

released in late 1982, AutoCAD was one of the first CAD programs to run on personal

computers, and notably the IBM PC. Most CAD software at the time ran on graphics terminals

connected to mainframe computers or mini-computers.

Key Points:

1. AutoCAD

In earlier releases, AutoCAD used primitive entities such as lines, polylines, circles, arcs, and

text as the foundation for more complex objects. Since the mid-1990s, AutoCAD has

supported custom objects through its C++ API. Modern AutoCAD includes a full set of basic

solid modeling and 3D tools, but lacks some of the more advanced capabilities of solid

modeling applications.

AutoCAD supports a number of application programming interfaces (APIs) for

customization and automation. These include AutoLISP, Visual LISP, VBA, .NET and

ObjectARX. ObjectARX is a C++ class library, which was also the base for products
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extending AutoCAD functionality to specific fields, to create products such as AutoCAD

Architecture, AutoCAD Electrical, AutoCAD Civil 3D, or third-party AutoCAD-based

applications.

AutoCAD's native file format, DWG, and to a lesser extent, its interchange file format, DXF,

have become de facto standards for CAD data interoperability. AutoCAD in recent years has

included support for DWF, a format developed and promoted by Autodesk for publishing

CAD data. In 2006, Autodesk estimated the number of active DWG files to be in excess of

one billion. In the past, Autodesk has estimated the total number of DWG files in existence to

be more than three billion.

AutoCAD currently runs exclusively on Microsoft desktop operating systems. Versions for

Unix and Macintosh were released in the 1980s and 1990s, but these were later dropped.

AutoCAD can run on an emulator or compatibility layer like Virtual PC or Wine, albeit

subject to various performance issues that can often arise when working with 3D objects or

large drawings.

AutoCAD and AutoCAD LT are available for German, French, Italian, Spanish, Japanese,

Korean, Chinese Simplified (No LT), Chinese Traditional, Russian, Czech, Polish,

Hungarian (No LT), Brazilian Portuguese (No LT), Danish, Dutch, Swedish, Finnish,

Norwegian and Vietnamese. The extent of localization varies from full translation of the

product to documentation only.

2. AutoCAD LT

AutoCAD LT is a "scaled down" version of AutoCAD. It costs less (approx. $900 USD

versus around $4,000 USD for the full AutoCAD). It is also available for purchase at

computer stores, unlike AutoCAD which has to be purchased from an official Autodesk

dealer. It was developed so Autodesk could have an entry-level CAD package available to

compete in that price class. Today AutoCAD LT is marketed as a CAD package for those

who only need 2D functionality. Compared to the full edition of AutoCAD, AutoCAD LT

lacks several features. Most notably, it has no 3D modeling capabilities (though it has a full
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suite of 3D viewing functions for looking at 3D models created in other CAD packages) and

does not include any programming interfaces, such as support for most 3rd party programs

and does not support LISP programs. A full listing of differences is on the Autodesk website.

AutoCAD LT originated by taking the codebase of AutoCAD and commenting out

substantial portions, which allowed AutoCAD and AutoCAD LT to be developed

simultaneously.

3. AutoCAD Student Versions

AutoCAD is licensed at a significant discount over commercial retail pricing to qualifying

students and teachers, with both a 14 month and perpetual license available. The student

version of AutoCAD is functionally identical to the full commercial version, with one

exception: DWG files created or edited by a student version have an internal bit-flag set (the

"educational flag"). When such a DWG file is printed by any version of AutoCAD

(commercial or student), the output will include a plot stamp / banner on all four sides.

Objects created in the Student Version cannot be used for commercial use. These Student

Version objects can and will 'infect' a commercial version DWG file if imported.

The Autodesk student community provides registered students with free access to different

Autodesk applications. While AutoCAD is not available as standalone downloadable

application, students have access to some other applications, which include AutoCAD, such

as Civil3D or AutoCAD Architecture.

4. Vertical programs

Autodesk has also developed a few vertical programs, sometimes called Desktops, for

discipline-specific enhancements. AutoCAD Architecture (formerly Architectural Desktop),

for example, permits architectural designers to draw 3D objects such as walls, doors and

windows, with more intelligent data associated with them, rather than simple objects such as

lines and circles. The data can be programmed to represent specific architectural products

sold in the construction industry, or extracted into a data file for pricing, materials estimation,

and other values related to the objects represented. Additional tools allow designers to

generate standard 2D drawings, such as elevations and sections, from a 3D architectural
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model. Similarly, Civil Design, Civil Design 3D, and Civil Design Professional allow data-

specific objects to be used, allowing standard civil engineering calculations to be made and

represented easily. AutoCAD Mechanical, AutoCAD Electrical, AutoCAD Civil 3D, and

AutoCAD Map 3D are other examples of industry-specific CAD applications built on the

AutoCAD platform.

Topic Objective:

At the end of this topic student would be able to:

 Define the term Joint Application Design (JAD

 Understand the process used in the Systems Development Life Cycle (SDLC)

 Identify project objectives and limitations

Definition/Overview:

Joint Application Design (JAD): Joint Application Design (JAD) is a process used in the

Systems Development Life Cycle (SDLC) to collect business requirements while developing

new information systems for a company. It consists of a workshop where knowledge workers

and IT specialists meet, sometimes for several days, to define and review the business

requirements for the system. This acts as a management process which allows Corporate

Information Services (IS) departments to work more effectively with users in a shorter time

frame.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

4
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Key Points:

1. Joint Application Design (JAD)

Through JAD workshops the knowledge workers and IT specialists are able to resolve any

difficulties or differences between the two parties regarding the new information system. The

workshop follows a detailed agenda in order to guarantee that all uncertainties between

parties are covered and to help prevent any miscommunications. Miscommunications can

carry far more serious repercussions if not addressed until later on in the process. (See below

for Key Participants and Key Steps to an Effective JAD). In the end, this process will result

in a new information system that is feasible and appealing to both the designers and end

users.

Joint Application Design (JAD) was developed by Chuck Morris of IBM Raleigh and Tony

Crawford of IBM Toronto in the late 1970s. In 1980 Crawford and Morris taught JAD in

Toronto and Crawford led several workshops to prove the concept. The results were

encouraging and JAD became a well accepted approach in many companies. In time, JAD

developed and gained general approval in the data processing industry. Crawford defines

JAD as an interactive systems design concept involving discussion groups in a workshop

setting. Originally, JAD was designed to bring system developers and users of varying

backgrounds and opinions together in a productive and creative environment. The meetings

were a way of obtaining quality requirements and specifications. The structured approach

provides a good alternative to traditional serial interviews by system analysts.
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2. System Development Life Cycle

Model of the Systems Development Life Cycle

The systems development life cycle (SDLC), or software development life cycle in systems

engineering, information systems and software engineering, is a process of creating or altering

information systems, and the models and methodologies that people use to develop these

systems.

In software engineering the SDLC concept underpins many kinds of software development

methodologies. These methodologies form the framework for planning and controlling the

creation of an information system: the software development process.

The SDLC is a process used by a systems analyst to develop an information system, including

requirements, validation, training, and user (stakeholder) ownership. Any SDLC should result in

a high quality system that meets or exceeds customer expectations, reaches completion within

time and cost estimates, works effectively and efficiently in the current and planned Information

Technology infrastructure, and is inexpensive to maintain and cost-effective to enhance.

Computer systems are complex and often (especially with the recent rise of service-oriented

architecture) link multiple traditional systems potentially supplied by different software vendors.

To manage this level of complexity, a number of SDLC models or methodologies have been

created, such as "waterfall"; "spiral"; "Agile software development"; "rapid prototyping";

"incremental"; and "synchronize and stabilize".

SDLC models can be described along a spectrum of agile to iterative to sequential. Agile

methodologies, such as XP and Scrum, focus on lightweight processes which allow for rapid

changes along the development cycle. Iterative methodologies, such as rational unified

process and dynamic systems development method, focus on limited project scope and

expanding or improving products by multiple iterations. Sequential or big-design-up-front
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(BDUF) models, such as Waterfall, focus on complete and correct planning to guide large

projects and risks to successful and predictable results[citation needed]. Other models, such

as Anamorphic Development, tend to focus on a form of development that is guided by project

scope and adaptive iterations of feature development.

In project management a project can be defined both with a project life cycle (PLC) and an

SDLC, during which slightly different activities occur. According to Taylor (2004) "the project

life cycle encompasses all the activities of the project, while the systems development life cycle

focuses on realizing the product requirements".

3. Objectives and Limitations of Joint Application Design

It is vital to have clear objectives for the workshop and for the project as a whole. The pre-

workshop activities, the planning and scoping, set the expectations of the workshop sponsors

and participants. Scoping identifies the business functions that are within the scope of the

project. It also tries to assess both the project design and implementation complexity. The

political sensitivity of the project should be assessed. Has this been tried in the past? How

many false starts were there? How many implementation failures were there? Sizing is

important. For best results, systems projects should be sized so that a complete design - right

down to screens and menus - can be designed in 8 to 10 workshop days.

Topic Objective:

At the end of this topic student would be able to:

 Define the term Computation

 Discuss the classification of computation

 Understand Mathematical model of computation

Definition/Overview:
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Computation: Computation is a general term for any type of information processing. This

includes phenomena ranging from human thinking to calculations with a more narrow meaning.

Computation is a process following a well-defined model that is understood and can be

expressed in an algorithm, protocol, network topology, etc.

Key Points:

1. Computation

Computation can be classified by at least three orthogonal criteria: digital vs. analog,

sequential vs. parallel vs. concurrent, batch vs. interactive. In practice, digital computation is

often used to simulate natural processes (for example, Evolutionary computation), including

those that are more naturally described by analog models of computation (for example,

Artificial neural network). In this situation, it is important to distinguish between the

mechanism of computation and the simulated model.

1.1. Computations as a physical phenomenon

A computation can be seen as a purely physical phenomenon occurring inside a

closed physical system called a computer. Examples of such physical systems include

digital computers, quantum computers, DNA computers, molecular computers,

analog computers or wetware computers. This point of view is the one adopted by the

branch of theoretical physics called the physics of computation.

An even more radical point of view is the postulate of digital physics that the

evolution of the universe itself is a computation called Pancomputationalism.

1.2. Mathematical models of computation

Mathematical model of computation is a form of calculation, the procedure of

calculating; determining something by mathematical or logical methods or problem

solving that involves numbers or quantities.
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In the theory of computation, a diversity of mathematical models of computers and

their software are defined. A computation is considered as the evolution over discrete

time epochs of such a model.

1.2.1. Typical mathematical models of computers

Typical mathematical models of computers are the following:

 Turing Machine

 Push-down automaton

 Finite state automaton

1.2.2. Typical mathematical models of computer software

Typical mathematical models of computer software are the following:

 Formal grammar

 Recursive function

Different mathematical models of computers and their software can be classified according to

their expressive power, see, for example, the Chomsky hierarchy. There are also other

classifications of mathematical models of computers and their software

Instructions

In Section 2 of this course you will cover these topics:
Civil 3d, The Modern Curvilinead

Advanced Digital Terrain Models

You may take as much time as you want to complete the topic coverd in section 2.
There is no time limit to finish any Section, However you must finish All Sections before

semester end date.

If you want to continue remaining courses later, you may save the course and leave.
You can continue later as per your convenience and this course will be avalible in your
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area to save and continue later.

Topic Objective:

At the end of this topic student would be able to:

 Define the term Trigonometry

 Understand basic Trigonometric functions

 Discuss the etymology of the function names by taking the example of right angle triangle

Definition/Overview:

Trigonometry: In mathematics, the trigonometric functions (also called circular functions) are

functions of an angle. They are important in the study of triangles and modeling periodic

phenomena, among many other applications.

Trigonometric functions: Trigonometric functions are commonly defined as ratios of two sides

of a right triangle containing the angle, and can equivalently be defined as the lengths of various

line segments from a unit circle. More modern definitions express them as infinite series or as

solutions of certain differential equations, allowing their extension to arbitrary positive and

negative values and even to complex numbers.

Key Points:

1. Basic Trigonometric Functions
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In modern usage, there are six basic trigonometric functions, which are tabulated here along

with equations relating them to one another. Especially in the case of the last four, these

relations are often taken as the definitions of those functions, but one can define them equally

well geometrically or by other means and then derive these relations.

The notion that there should be some standard correspondence between the length of the

sides of a triangle and the angles of the triangle comes as soon as one recognizes that similar

triangles maintain the same ratios between their sides. That is, for any similar triangle the

ratio of the hypotenuse (for example) and another of the sides remains the same. If the

hypotenuse is twice as long, so are the sides. It is these ratios that the trigonometric functions

express.

Trigonometric functions were studied by Hipparchus of Nicaea (180125 BC), Ptolemy of

Egypt (90165 AD), Aryabhata (476550), Varahamihira, Brahmagupta, Muḥammad ibn Mūsā

al-Ḵwārizmī, Abū al-Wafā' al-Būzjānī, Omar Khayyam, Bhāskara II, Nasir al-Din al-Tusi,

Ghiyath al-Kashi (14th century), Ulugh Beg (14th century), Regiomontanus (1464),

Rheticus, and Rheticus' student Valentin Otho. Madhava of Sangamagramma (c. 1400) made

early strides in the analysis of trigonometric functions in terms of infinite series. Leonhard

Euler's Introductio in analysin infinitorum (1748) was mostly responsible for establishing the

analytic treatment of trigonometric functions in Europe, also defining them as infinite series

and presenting "Euler's formula", as well as the near-modern abbreviations sin., cos., tang.,

cot., sec., and cosec.

A few functions were common historically (and appeared in the earliest tables), but are now

seldom used, such as the chord (crd(θ) = 2 sin(θ/2)), the versine (versin(θ) = 1 − cos(θ) =

2 sin2(θ/2)), the haversine (haversin(θ) = versin(θ) / 2 = sin2(θ/2)), the exsecant (exsec(θ) =

sec(θ) − 1) and the excosecant (excsc(θ) = exsec(π/2 − θ) = csc(θ) − 1). Many more relations

between these functions are listed in the article about trigonometric identities.
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2. Etymology of the function names

 SINE: The Sanskrit word for half the chord was "jya-ardha", abbreviated to "jiva". Arabic

modified it to "jiba", written "jb", vowels not being written. This was mis-translated into Latin as

"sinus" under the impression that the word was "jaib", which means "breast", "sinus" meaning

"breast" or "bay". Finally English converted the word to "sine".

 TANGENT: From Latin "tangens" meaning "touching", since the line touches the circle of unit

radius.

 SECANT: From Latin "secans" meaning "cutting", since the line cuts the tangent line.

3. Right triangle definitions

3.1. Right Triangle

A right triangle always includes a 90 (π/2 radians) angle, here labeled C. Angles A

and B may vary. Trigonometric functions specify the relationships among side

lengths and interior angles of a right triangle.

3.2. The sine, tangent, and secant

The sine, tangent, and secant functions of an angle constructed geometrically in terms

of a unit circle. The number θ is the length of the curve; thus angles are being

measured in radians. The secant and tangent functions rely on a fixed vertical line and

the sine function on a moving vertical line. ("Fixed" in this context means not moving

as θ changes; "moving" means depending on θ.) Thus, as θ goes from 0 up to a right

angle, sin θ goes from 0 to 1, tan θ goes from 0 to ∞, and sec θ goes from 1 to ∞.
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3.3. The cosine, cotangent, and cosecant functions

The cosine, cotangent, and cosecant functions of an angle θ constructed geometrically

in terms of a unit circle. The functions whose names have the prefix co- use

horizontal lines where the others use vertical lines. In order to define the

trigonometric functions for the angle A, start with an arbitrary right triangle that

contains the angle A.

We use the following names for the sides of the triangle:

o The hypotenuse is the side opposite the right angle, or defined as the longest side

of a right-angled triangle, in this case h.

o The opposite side is the side opposite to the angle we are interested in, in this case

a.

o The adjacent side is the side that is in contact with the angle we are interested in

and the right angle, hence its name. In this case the adjacent side is b.

4. All triangles are taken to exist in the Euclidean plane so that the inside angles of each triangle

sum to π radians (or 180); therefore, for a right triangle the two non-right angles are between

zero and π/2 radians (or 90). The reader should note that the following definitions, strictly

speaking, only define the trigonometric functions for angles in this range. We extend them to

the full set of real arguments by using the unit circle, or by requiring certain symmetries and

that they be periodic functions.

 The sine of an angle is the ratio of the length of the opposite side to the length of the hypotenuse.

In our case

It is to be noted that this ratio does not depend on the particular right triangle chosen, as

long as it contains the angle A, since all those triangles are similar.

The set of zeroes of sine (i.e., the values of x for which sinx = 0) is
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The cosine of an angle is the ratio of the length of the adjacent side to the length of the

hypotenuse. In our case

The set of zeros of cosine is

 The tangent of an angle is the ratio of the length of the opposite side to the length of the adjacent

side. In our case

The set of zeroes of tangent is

The same set of the sine function since

The remaining three functions are best defined using the above three functions.

 The cosecant csc(A) is the multiplicative inverse of sin(A), i.e. the ratio of the length of the

hypotenuse to the length of the opposite side:

.

 The secant sec(A) is the multiplicative inverse of cos(A), i.e. the ratio of the length of the

hypotenuse to the length of the adjacent side:
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 The cotangent cot(A) is the multiplicative inverse of tan(A), i.e. the ratio of the length of the

adjacent side to the length of the opposite side:

5. Slope

Equivalent to the right-triangle definitions, the trigonometric functions can be defined in

terms of the rise, run, and slope of a line segment relative to some horizontal line. The slope

is commonly taught as "rise over run" or rise/run. The three main trigonometric functions are

commonly taught in the order sine, cosine, tangent. With a unit circle, the following

correspondence of definitions exists:

 Sine is first, rise is first. Sine takes an angle and tells the rise.

 Cosine is second, run is second. Cosine takes an angle and tells the run.

 Tangent is the slope formula that combines the rise and run. Tangent takes an angle and tells the

slope.

This shows the main use of tangent and arctangent: converting between the two ways of

telling the slant of a line, i.e., angles and slopes. (Note that the arctangent or "inverse

tangent" is not to be confused with the cotangent, which is cos divided by sin.) While the

radius of the circle makes no difference for the slope (the slope does not depend on the length

of the slanted line), it does affect rise and run. To adjust and find the actual rise and run, just

multiply the sine and cosine by the radius. For instance, if the circle has radius 5, the run at

an angle of 1 is 5 cos(1)

Topic Objective:

At the end of this topic student would be able to:

 Define the term Virtual Globe
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 Discuss the types of virtual globes including online virtual globes

 Identify Technical info, data and image sources

Definition/Overview:

Virtual Globe: A virtual globe is a 3D software model or representation of the Earth or another

world. The first widely publicized virtual globe was Google Earth. A virtual globe provides the

user with the ability to freely move around in the virtual environment by changing the viewing

angle and position. Compared to a conventional globe, virtual globes have the additional

capability of representing many different views on the surface of the Earth. These views may be

of geographical features, man-made features such as roads and buildings or abstract

representations of demographic quantities such as population.

Key Points:

1. Virtual Globe

Virtual globes may be used for study or navigation (by connecting to a GPS device) and their

design varies considerably according to their purpose. Those wishing to portray a visually

accurate representation of the Earth often use satellite image servers and are capable not only

of rotation but also zooming and sometimes horizon tilting. Very often such virtual globes

aim to provide as true a representation of the world as is possible with worldwide coverage

up to a very detailed level. When this is the case the interface often has the option of

providing simplified graphical overlays to highlight man-made features since these are not

necessarily obvious from a photographic aerial view. The other issue raised by such detail

available is that of security with some governments having raised concerns about the ease of

access to detailed views of sensitive locations such as airports and military bases. Another

type of virtual globe exists whose aim is not the accurate representation of the planet but

instead a simplified graphical depiction. Most early computerized atlases were of this type
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and, while displaying less detail, these simplified interfaces are still widespread since they

are faster to use because of the reduced graphics content and the speed with which the user

can understand the display.

2. Online virtual globes

As more and more high-resolution satellite imagery and aerial photography become

accessible for free, many of the latest online virtual globes are built to fetch and display these

images. They include:

 NASA World Wind, USGS topographic maps and several satellite and aerial image datasets, the

first popular virtual globe along with Google Earth.

 Google Earth, satellite & aerial photos dataset (including commercial DigitalGlobe images) with

international road dataset, the first popular virtual globe along with NASA World Wind.

 Microsoft Virtual Earth 3D, 3D interface for Live Search Maps, runs inside Internet Explorer and

Firefox

 ArcGIS Explorer a lightweight client for ArcGIS Server, supports WMS and many other GIS file

formats.

 Software MacKiev's 3D Weather Globe & Atlas, 3D views based on the Blue Marble imagery,

near-real-time cloud coverage and weather forecast from CustomWeather, time zones, day/night

views.

As well as the availability of satellite imagery, online public domain factual databases such

as the CIA world factbook have been incorporated into virtual globes.

3. Technical info, data and image sources

Although by default the World Wind download only comes with public domain imagery

from the USGS and Landsat 7, Community members have made available high resolution

imagery for New Zealand and New York, here and additional countries, as well as

Microsoft's Virtual Earth data (for non-commercial purposes) Google Earth, NASA World

Wind and Norkart Virtual Globe save a cache of downloaded imagery to the user's hard disk,
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enabling them to be used offline to view previously viewed areas. However, you cannot

activate Google Earth without logging into its server for the first time.

The Google Earth's cache size is limited to 2000 MB whereas World Wind has no limit on

cache size. In Norkat Virtual Globe the disk cache can be set by the user. In addition to

downloaded images, NASA World Wind also comes with the complete 500 m Blue Marble

imagery and global placenames including countries, capitals, counties, cities, towns and

historical references which are available from install.

World Wind is also capable of displaying MODIS imagery from the JPL Aqua and Terra

satellites. An Add-on allows for near-real-time MODIS imagery. Google Earth and Virtual

Earth 3D are both capable of displaying many more urban areas in high-resolution thanks to

their private image sources. Both companies also hire chartered flights over major cities of

the U.S. to take aerial images.

3D Weather Globe & Atlas comes with complete 1 km Blue Marble imagery, 40,000

locations database, countries and time zones overlays. Application requires internet

connection only for online features: satellite cloud cover and real-time weather and forecast

data.

4. Use of Virtual Globe

The use of virtual globe software was widely popularized by (and may have been first

described in) Neal Stephenson's famous science fiction novel Snow Crash. In the metaverse

in Snow Crash there is a piece of software called Earth (just like Google's), made by the

Central Intelligence Corporation. The CIC uses their virtual globe as a user interface for

keeping track of all their geospatial data, including maps, architectural plans, weather data,

and data from real-time satellite surveillance. Virtual globes (along with all hypermedia and

virtual reality software) are distant descendants of the Aspen Movie Map project, which

pioneered the concept of using computers to simulate distant physical environments (though

the Movie Map's scope was limited to the city of Aspen, Colorado).
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In Section 3 of this course you will cover these topics:
Advanced Profiles And Sections

Advanced Corridor Development

You may take as much time as you want to complete the topic coverd in section 3.
There is no time limit to finish any Section, However you must finish All Sections before

semester end date.

If you want to continue remaining courses later, you may save the course and leave.
You can continue later as per your convenience and this course will be avalible in your

area to save and continue later

Topic Objective:

At the end of this topic student would be able to:

 Define the term Parabola

 Discuss Analytic geometry equations with respect to parabolic expressions

 Identify Construction of Parabola as a section of a Cone

Definition/Overview:

Parabola: In mathematics, the parabola is a conic section generated by the intersection of a right

circular conical surface and a plane parallel to a generating straight line of that surface. A

parabola can also be defined as the locus of points in a plane which are equidistant from a given

point (the focus) and a given line (the directrix).
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A particular case arises when the plane is tangent to the conical surface of a circle. In this case,

the intersection is a degenerate parabola consisting of a straight line.

Key Points:

1. Parabola

The parabola is an important concept in abstract mathematics, but it is also seen with

considerable frequency in the physical world, and there are many practical applications for

the construct in engineering, physics, and other domains.

2. Analytic geometry equations

In Cartesian coordinates, a parabola with an axis parallel to the y axis with vertex (h, k), focus
(h, k + p), and directrix y = k - p, with p being the distance from the vertex to the focus, has the
equation with axis parallel to the y-axis

or, alternatively with axis parallel to the x-axis

More generally, a parabola is a curve in the Cartesian plane defined by an irreducible
equation of the form

such that , where all of the coefficients are real, where or

, and where more than one solution, defining a pair of points (x, y) on the
parabola, exists. That the equation is irreducible means it does not factor as a
product of two not necessarily distinct linear equations
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3. Construction of Parabola as a section of a Cone

4. Other geometric definitions

A parabola may also be characterized as a conic section with an eccentricity of 1. As a

consequence of this, all parabolas are similar. A parabola can also be obtained as the limit of

a sequence of ellipses where one focus is kept fixed as the other is allowed to move

arbitrarily far away in one direction. In this sense, a parabola may be considered an ellipse

that has one focus at infinity. The parabola is an inverse transform of a cardioid.

A parabola has a single axis of reflective symmetry, which passes through its focus and is

perpendicular to its directrix. The point of intersection of this axis and the parabola is called

the vertex. A parabola spun about this axis in three dimensions traces out a shape known as a

paraboloid of revolution. The parabola is found in numerous situations in the physical world.

(see below equations)

5. Equations

With vertex (h, k) and distance p between vertex and focus note that if the vertex is below the

focus, or equivalently above the directrix, p is positive, otherwise p is negative; similarly

with horizontal axis of symmetry p is positive if vertex is to the left of the focus, or

equivalently to the right of the directrix)

5.1. Cartesian

5.1.1. Vertical axis of symmetry

Horizontal axis of symmetry
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6. General parabola

The general form for a parabola is:

Which is derived from the general conic equation and the fact that, for a parabola,

B2 = 4AC

7. Latus rectum, semi-latus rectum, and polar coordinates

In polar coordinates, a parabola with the focus at the origin and the directrix on the positive

x-axis, is given by the equation

where l is the semilatus rectum: the distance from the focus to the parabola itself, measured

along a line perpendicular to the axis. Note that this is twice the distance from the focus to

the apex of the parabola or the perpendicular distance from the focus to the latus rectum. The

latus rectum is the chord that passes through the focus and is perpendicular to the axis. It has

a length of 4a.

8. Gauss-mapped form

A Gauss-mapped form: (tan2φ,2tanφ) has normal (cosφ,sinφ).

9. Derivation of the focus

9.1. Parabolic curve showing directrix (L) and focus (F)

The distance from a given point Pn to the focus is always the same as the distance

from Pn to a point Qn directly below, on the directrix.
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9.2. Parabolic curve showing arbitrary line (L), focus (F), and vertex (V)

L is an arbitrary line perpendicular to the axis of symmetry and opposite the focus of

the parabola from the vertex (i.e. farther from V than from F.) The length of any line

F - Pn - Qn is the same. This is similar to saying that a parabola is an ellipse, but with

one focal point at infinity.

Given a parabola parallel to the y-axis with vertex (0,0) and with equation

then there is a point (0,f) the focus such that any point P on the parabola will be

equidistant from both the focus and a line perpendicular to the axis of symmetry of

the parabola (the linea directrix), in this case parallel to the x axis. Since the vertex is

one of the possible points P, it follows that the linea directrix passes through the point

(0,-f). So for any point P=(x,y), it will be equidistant from (0,f) and (x,-f). It is desired

to find the value of f which has this property.

Let F denote the focus, and let Q denote the point at (x,-f). Line FP has the same

length as line QP.

Square both sides,

Cancel out terms from both sides,

Cancel out the x from both sides (x is generally not zero),

So, for a parabola such as f(x) =x, the a coefficient is 1, so the focus F is (0, )
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As stated above, this is the derivation of the focus for a simple parabola, one centered at the

origin and with symmetry on the y-axis. For any generalized parabola, with its equation given in

the standard form

,

The focus is located at the point

which may also be written as

and the directrix is designated by the equation

which may also be written as

All this was for a parabola centered at the origin. For any generalized parabola, with its equation

given in the standard form

y = ax2 + bx + c,

the focus is located at the point

which may also be written as

and the directrix is designated by the equation
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which may also be written as

10. Reflective property of the tangent

The tangent of the parabola described by equation (1) has slope

This line intersects the y-axis at the point (0,-y) = (0, - a x), and the x-axis at the point (x/2,

0). Let this point be called G. Point G is also the midpoint of points F and Q:

Since G is the midpoint of line FQ, this means that

And it is already known that P is equidistant from both F and Q:

And, thirdly, line GP is equal to itself, therefore:

It follows that .

Line QP can be extended beyond P to some point T, and line GP can be extended beyond P

to some point R. Then and are vertical, so they are equal (congruent). But

is equal to . Therefore is equal to .

The line RG is tangent to the parabola at P, so any light beam bouncing off point P will

behave as if line RG were a mirror and it were bouncing off that mirror. Let a light beam
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travel down the vertical line TP and bounce off from P. The beam's angle of inclination from

the mirror is , so when it bounces off, its angle of inclination must be equal to

. But has been shown to be equal to . Therefore the beam bounces

off along the line FP: directly towards the focus.

11. Conclusion

Any light beam moving vertically downwards in the concavity of the parabola (parallel to

the axis of symmetry) will bounce off the parabola moving directly towards the focus.

(See parabolic reflector.)

11.1. When b varies

Vertex of a parabola:

Finding the y-coordinate

We know the x-

coordinate at the vertex is, so substitute it into the equation y = ax2 + bx + c

Thus, the vertex is at point

12. Parabolas in the physical world

A bouncing ball captured with a stroboscopic flash at 25 images per second. Note that the

ball becomes significantly non-spherical after each bounce, especially after the first. That,

along with spin and air resistance, causes the curve swept out to deviate slightly from the

expected perfect parabola In nature, approximations of parabolas and paraboloids are
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found in many diverse situations. The most well-known instance of the parabola in the

history of physics is the trajectory of a particle or body in motion under the influence of a

uniform gravitational field without air resistance (for instance, a baseball flying through

the air, neglecting air friction). The parabolic trajectory of projectiles was discovered

experimentally by Galileo in the early 17th century, who performed experiments with

balls rolling on inclined planes. He also later proved this mathematically in his book

'Dialogue Concerning Two New Sciences'. For objects extended in space, such as a diver

jumping from a diving board, the object itself follows a complex motion as it rotates, but

the center of mass of the object nevertheless forms a parabola. As in all cases in the

physical world, the trajectory is always an approximation of a parabola. The presence of

air resistance, for example, always distorts the shape, although at low speeds, the shape is

a good approximation of a parabola. At higher speeds, such as in ballistics, the shape is

highly distorted and does not resemble a parabola.

Another situation in which parabola may arise in nature is in two-body orbits, for

example, of a small planetoid or other object under the influence of the gravitation of the

sun. Such parabolic orbits are a special case that are rarely found in nature. Orbits that

form a hyperbola or an ellipse are much more common. In fact, the parabolic orbit is the

borderline case between those two types of orbit. An object following a parabolic orbit

moves at the exact escape velocity of the object it is orbiting, while elliptical orbits are

slower and hyperbolic orbits are faster. Approximations of parabolas are also found in the

shape of cables of suspension bridges. Freely hanging cables do not describe parabolas,

but rather catenary curves. Under the influence of a uniform load (for example, the deck

of bridge), however, the cable is deformed toward a parabola. Paraboloids arise in several

physical situations as well. The most well-known instance is the parabolic reflector,

which is a mirror or similar reflective device that concentrates light or other forms of

electromagnetic radiation to a common focal point.
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The principle of the parabolic reflector may have been discovered in the 3rd century BC

by the geometer Archimedes, who, according to a legend of debatable veracity,

constructed parabolic mirrors to defend Syracuse against the Roman fleet, by

concentrating the sun's rays to set fire to the decks of the Roman ships. The principle was

applied to telescopes in the 17th century. Today, paraboloid reflectors can be commonly

observed throughout much of the world in microwave and satellite dish antennas.

Paraboloids are also observed in the surface of a liquid confined to a container and

rotated around the central axis. In this case, the centrifugal force causes the liquid to

climb the walls of the container, forming a parabolic surface. This is the principle behind

the liquid mirror telescope. Aircraft used to create a weightless state for purposes of

experimentation, such as NASA's Vomit Comet, follow a vertically parabolic trajectory

for brief periods in order to trace the course of an object in free fall, which produces the

same effect as zero gravity for most purposes.

Topic Objective:

At the end of this topic student would be able to:

 Define the term Virtual reality (VR)

 Discuss Virtual Reality Environments

 Highlight Timeline, Future and Impact of Virtual reality (VR)

Definition/Overview:

Virtual reality (VR): Virtual reality (VR) is a technology which allows a user to interact with a

computer-simulated environment, be it a real or imagined one.
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Key Points:

1. Virtual Reality Environments

Most current virtual reality environments are primarily visual experiences, displayed either

on a computer screen or through special or stereoscopic displays, but some simulations

include additional sensory information, such as sound through speakers or headphones. Some

advanced, haptic systems now include tactile information, generally known as force

feedback, in medical and gaming applications. Users can interact with a virtual environment

or a virtual artifact (VA) either through the use of standard input devices such as a keyboard

and mouse, or through multimodal devices such as a wired glove, the Polhemus boom arm,

and omnidirectional treadmill. The simulated environment can be similar to the real world,

for example, simulations for pilot or combat training, or it can differ significantly from

reality, as in VR games. In practice, it is currently very difficult to create a high-fidelity

virtual reality experience, due largely to technical limitations on processing power, image

resolution and communication bandwidth. However, those limitations are expected to

eventually be overcome as processor, imaging and data communication technologies become

more powerful and cost-effective over time.

Virtual Reality is often used to describe a wide variety of applications, commonly associated

with its immersive, highly visual, 3D environments. The development of CAD software,

graphics hardware acceleration, head mounted displays, database gloves and miniaturization

have helped popularize the notion. In the book The Metaphysics of Virtual Reality, Michael

Heim identifies seven different concepts of Virtual Reality: simulation, interaction,

artificiality, immersion, telepresence, full-body immersion, and network communication. The

definition still has a certain futuristic romanticism attached. People often identify VR with

Head Mounted Displays, Data Suits and Steven King's The Lawnmower Man.

2. Terminology

The term artificial reality, coined by Myron Krueger, has been in use since the 1970s but the

origin of the term virtual reality can be traced back to the French playwright, poet, actor and
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director Antonin Artaud. In his seminal book The Theatre and Its Double (1938), Artaud

described theatre as "la realite virtuelle", a virtual reality "in which characters, objects, and

images take on the phantasmagoric force of alchemy's visionary internal dramas" . It has

been used in The Judas Mandala, a 1982 science fiction novel by Damien Broderick, where

the context of use is somewhat different from that defined above. The earliest use cited by

the Oxford English Dictionary is in a 1987 article entitled "Virtual reality", but the article is

not about VR technology. The VR developer Jaron Lanier claims that he coined the term in

the early 1980s, however this is almost fifty years after it appeared in Artaud's book. The

concept of virtual reality was popularized in mass media by movies such as Brainstorm and

The Lawnmower Man (and others mentioned below), and the VR research boom of the

1990s was motivated in part by the non-fiction book Virtual Reality by Howard Rheingold.

The book served to demystify the subject, making it more accessible to less technical

researchers and enthusiasts, with an impact similar to what his book The Virtual Community

had on virtual community research lines closely related to VR. Multimedia: from Wagner to

Virtual Reality, edited by Randall Packer and Ken Jordan and first published in 2001,

explores the term and its history from an avant-garde perspective.

3. Timeline

Morton Heilig wrote in the 1950s of an "Experience Theatre" that could encompass all the

senses in an effective manner, thus drawing the viewer into the onscreen activity. He built a

prototype of his vision dubbed the Sensorama in 1962, along with five short films to be

displayed in it while engaging multiple senses (sight, sound, smell, and touch). Predating

digital computing, the Sensorama was a mechanical device, which reportedly still functions

today. In 1968, Ivan Sutherland, with the help of his student Bob Sproull, created what is

widely considered to be the first virtual reality and augmented reality (AR) head mounted

display (HMD) system. It was primitive both in terms of user interface and realism, and the

HMD to be worn by the user was so heavy it had to be suspended from the ceiling, and the

graphics comprising the virtual environment were simple wireframe model rooms. The

formidable appearance of the device inspired its name, The Sword of Damocles. Also

notable among the earlier hypermedia and virtual reality systems was the Aspen Movie Map,

which was created at MIT in 1977. The program was a crude virtual simulation of Aspen,
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Colorado in which users could wander the streets in one of three modes: summer, winter, and

polygons. The first two were based on photographs the researchers actually photographed

every possible movement through the city's street grid in both seasons and the third was a

basic 3-D model of the city. In the late 1980s the term "virtual reality" was popularized by

Jaron Lanier, one of the modern pioneers of the field. Lanier had founded the company VPL

Research (from "Virtual Programming Languages") in 1985, which developed and built some

of the seminal "goggles n' gloves" systems of that decade.

4. Future

It is unclear exactly where the future of virtual reality is heading. In the short run, the

graphics displayed in the HMD will soon reach a point of near realism. The audio capabilities

will move into a new realm of three dimensional sound. This refers to the addition of sound

channels both above and below the individual or a Holophony approach. Within existing

technological limits, sight and sound are the two senses which best lend themselves to high

quality simulation. There are however attempts being currently made to simulate smell. The

purpose of current research is linked to a project aimed at treating Post Traumatic Stress

Disorder (PTSD) in veterans by exposing them to combat simulations, complete with smells.

Although it is often seen in the context of entertainment by popular culture, this illustrates the

point that the future of VR is very much tied into therapeutic, training, and engineering

demands. Given that fact, a full sensory immersion beyond basic tactile feedback, sight,

sound, and smell is unlikely to be a goal in the industry. It is worth mentioning that

simulating smells, while it can be done very realistically, requires costly research and

development to make each odor, and the machine itself is expensive and specialized, using

capsules tailor made for it. Thus far basic, and very strong smells such as burning rubber,

cordite, gasoline fumes, and so-forth have been made. Something complex such as a food

product or specific flower would be prohibitively expensive. Not content to serve only its

customers' eyes and ears, Japan's NTT Communications, of Tokyo, has just finished testing

an Internet-connected odor-delivery system to be used by retailers and restaurants to attract

customers. Whether NTT has sniffed out a new commercial opportunity or this attempt to

engage our olfactory sense will fail the smell test is too early to judge. But as new trials and

applications are tried out and more data gathered, Hamada says he is sure the technology will
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take communications to a new level in content richness, compared to todays

communications, which only offers images and sounds.

In order to engage the other sense of taste, the brain must be manipulated directly. This

would move virtual reality into the realm of simulated reality like the "head-plugs" used in

The Matrix. Although no form of this has been seriously developed at this point, Sony has

taken the first step. On April 7, 2005, Sony went public with the information that they had

filed for and received a patent for the idea of the non-invasive beaming of different

frequencies and patterns of ultrasonic waves directly into the brain to recreate all five senses.

There has been research to show that this is possible. Sony has not conducted any tests as of

yet and says that it is still only an idea. It has long been feared that Virtual Reality will be the

last invention of humans, as once simulations become cheaper and more widespread, no one

will ever want to leave their "perfect" fantasies. Satirists, however, have nodded towards

humans' aversion to catheters and starvation.

5. Impact

There has been increasing interest in the potential social impact of new technologies, such as

virtual reality (as may be seen in utopian literature, within the social sciences, and in popular

culture). Mychilo S. Cline, in his book, Power, Madness, and Immortality: The Future of

Virtual Reality, argues that virtual reality will lead to a number of important changes in

human life and activity. He argues that:

 Virtual reality will be integrated into daily life and activity and will be used in various human

ways.

 Techniques will be developed to influence human behavior, interpersonal communication, and

cognition (i.e., virtual genetics).

 As we spend more and more time in virtual space, there will be a gradual migration to virtual

space, resulting in important changes in economics, worldview, and culture.

 The design of virtual environments may be used to extend basic human rights into virtual space,

to promote human freedom and well-being, and to promote social stability as we move from one

stage in socio-political development to the next.
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6. Heritage and Archaeology

The use of VR in Heritage and Archaeology has enormous potential in museum and visitor

centre applications, but its use has been tempered by the difficulty in presenting a 'quick to

learn' real time experience to numerous people any given time. Many historic reconstructions

tend to be in a pre-rendered format to a shared video display, thus allowing more than one

person to view a computer generated world, but limiting the interaction that full-scale VR

can provide. The first use of a VR presentation in a Heritage application was in 1994 when a

museum visitor interpretation provided an interactive 'walk-through' of a 3D reconstruction

of Dudley Castle in England as it was in 1550. This comprised of a computer controlled

laserdisc based system designed by British based engineer Colin Johnson. It is a little known

fact that one of the first users of Virtual Reality was Her Majesty Queen Elizabeth II, when

she officially opened the visitor centre in June 1994. Details of the original project can be

viewed here:Virtual Tours of Dudley Castle archive. The system featured in a conference

held by the British Museum in November 1994 and in the subsequent technical paper..

'Imaging the Past' - Electronic Imaging and Computer Graphics in Museums and

Archaeology - ISBN 0861591143.

7. Virtual Reality Reproduction

Virtual Reality enables heritage sites to be recreated extremely accurately, so that the

recreations can be published in various media. The original sites are often inaccessible to the

public, or may even no longer exist. This technology can be used to develop virtual

reproductions of caves, natural environment, old towns, monuments, sculptures and

archaeological elements. The process that Virtualware has used to reproduce the natural cave

of Santimamie is based on the following main steps: Data collection in the area through a 3D

laser scanning and photogrammetry, Data processing in cabinet, Virtual model generation,

Application development, Design and an installation and setting up of the Virtual Reality

system.

8. Mass media

Mass media has been a great advocate and perhaps a great hindrance to its development over

the years. During the research boom of the late 1980s into the 1990s the news medias
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prognostication on the potential of VR and potential overexposure in publishing the

predictions of anyone who had one (whether or not that person had a true perspective on the

technology and its limits) built up the expectations of the technology so high as to be

impossible to achieve under the technology then or any technology to date. Entertainment

media reinforced these concepts with futuristic imagery many generations beyond

contemporary capabilities.

9. Fiction books

Many science fiction books and movies have imagined characters being "trapped in virtual

reality". One of the first modern works to use this idea was Daniel F. Galouye's novel

Simulacron-3, which was made into a German teleplay titled Welt am Draht ("World on a

Wire") in 1973 and into a movie titled The Thirteenth Floor in 1999. Other science fiction

books have promoted the idea of virtual reality as a partial, but not total, substitution for the

misery of reality (in the sense that a pauper in the real world can be a prince in VR), or have

touted it as a method for creating breathtaking virtual worlds in which one may escape from

Earth's now toxic atmosphere. They are not aware of this, because their minds exist within a

shared, idealized virtual world known as Dream Earth, where they grow up, live, and die,

never knowing the world they live in is but a dream. Stanislaw Lem wrote in early 1960 a

short story "dziwne skrzynie profesora Corcorana" in which he presented a scientist, who

devised a completely artificial virtual reality. Amongst the beings trapped inside his created

virtual world, there is also a scientist, who also devised such machines creating another level

of virtual world.

The Piers Anthony novel Killobyte follows the story of a paralysed cop trapped in a virtual

reality game by a hacker, whom he must stop to save a fellow trapped player with diabetes

slowly succumbing to insulin shock. This novel toys with the idea of both the potential

positive therapeutic uses, such as allowing the paralysed to experience the illusion of

movement while stimulating unused muscles, as well as virtual realities' dangers. An early

short science fiction story "The Veldt" about an all too real "virtual reality" was included in

the 1951 book The Illustrated Man, by Ray Bradbury and may be the first fictional work to

fully describe the concept. The Otherland series of 4 novels by Tad Williams . Set in the
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2070s, it shows a world where the Internet has become accessible via virtual reality and has

become so popular and somewhat commonplace that, with the help of surgical implants,

people can connect directly into this future VR environment. The series follows the tale of a

group of people who, while investigating a mysterious illness attacking children while in VR,

find themselves trapped in a virtual reality system of fantastic detail and sophistication unlike

any the world has ever imagined. Other popular fictional works that use the concept of virtual

reality include William Gibson's Neuromancer which defined the concept of cyberspace,

Neal Stephenson's Snow Crash, in which he made extensive reference to the term "avatar" to

describe one's representation in a virtual world, and Rudy Rucker's The Hacker and the Ants,

in which programmer Jerzy Rugby uses VR for robot design and testing. Another use of VR

is in the teenage book "The Reality Bug" by D.J MacHale, where the inhabitants of a

territory can have their own perfect virtual world, causing everyone to neglect the real world.

To cause everyone to spend less time there, a virus is introduced that should make it slightly

less than perfect. However, it is so powerful introduces their worse nightmares, and

eventually physically breaks out of the computer until it is shut down. Alexander Besher's

Rim: A Novel of Virtual Reality is similar to Otherland, however it also shows the urban

decay that obsession with VR has caused, and the devastating effects to the economy it

causes after a major crash leaves millions of users in a coma and some dead.

10. Television

Perhaps the earliest example of virtual reality on television is a Doctor Who serial "The

Deadly Assassin". This story, first broadcast in 1976, introduced a dream-like computer-

generated reality known as the Matrix (no relation to the film see below). The first major

American television series to showcase virtual reality was Star Trek: The Next Generation.

Several episodes featured a holodeck, a virtual reality facility that enabled its users to

recreate and experience anything they wanted. One difference from current virtual reality

technology, however, was that replicators, force fields, holograms, and transporters were

used to actually recreate and place objects in the holodeck, rather than illusions of physical

objects, as is done today. In Japan and Hong Kong, the first anime series to use the idea of

virtual reality was Video Warrior Laserion (1984). An anime series known as Lain:Serial

Experiments included a virtual reality world known as "The Wired" that eventually co-
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existed with the real world. Channel 4's Gamesmaster (1992 1998) also used a VR headset in

its "tips and cheats" segment. BBC 2's Cyberzone (1993) was the first true "virtual reality"

game show. It was presented by Craig Charles. FOX's VR.5 (1995) starring Lori Singer and

David McCallum, used what appeared to be mistakes in technology as part of the show's on-

going mystery.

In 2002, Series 4 of hit New Zealand teen sci-fi TV Series, The Tribe featured the arrival of a

new tribe to the city, The Technos. They tried to gain power by introducing Virtual Reality to

the city. The tribes would battle each other in the Virtual World in a "game" designed by the

leader of The Techno's, Ram. However, the effects of VR on the people turned nasty when

they started to fight in the real world as well, after too much use made them unable to tell the

difference between what was real and what was virtual. In 2005, Brazilian's Globo TV

features a show where VR helmets are used by the attending audience in a space simulation

called Conquista de Tit, broadcasted for more than 20 million viewers weekly. In the anime

version of Yu-Gi-Oh!, one three-part episode sees the heroes entering a virtual world based

on the game Duel Monsters, where the players must use their cards to work their way

through a series of story-based challenges, including simulated monsters. Later, another

anime-only arc forces the heroes to enter another virtual world, similar in concept but with a

different set of rules. In both arcs, the bodies of the humans entering the virtual world are

confined to special pods for the duration of their stay there. The Popular .hack multimedia

franchise is based on a virtual reality MMORPG ironically dubbed "The World" The French

animated series Code Lyoko is based around the virtual world of Lyoko and the Internet, the

virtual world is accessed by large scanners which use an atomic process which breaks down

the atoms of the person inside, digitalizes them and recreates an incarnation on Lyoko.

11. Motion pictures

Steven Lisberger's 1982 movie TRON was the first mainstream Hollywood picture to explore

the idea. One year later, it would be more fully expanded in the Natalie Wood film

Brainstorm. Probably the most famous film to popularize the subject was more recently done

by the Wachowski brothers in 1999's The Matrix. The Matrix was significant in that it

presented virtual reality and reality as often overlapping, and sometimes indistinguishable.
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Total Recall and David Cronenberg's film EXistenZ dealt with the danger of confusion

between reality and virtual reality in computer games. Cyberspace became something that

most movies completely misunderstood, as seen in The Lawnmower Man. Also, the British

comedy Red Dwarf used in several episodes the idea that life (or at least the life seen on the

show) is a virtual reality game. This idea was also used in Spy Kids 3-D: Game Over.

Another movie that has a bizarre theme is Brainscan, where the point of the game is to be a

virtual killer. A more artistic and philosophical perspective on the subject can be seen in

Avalon. One of the non-Sci Fi movies that uses VR as a story driver is 1994's Disclosure,

starring Michael Douglas and based on the Michael Crichton book of the same name. A VR

headset is used as a navigating device for a prototype computer filing system. There is also a

film from 1995 called "Virtuosity" with Denzel Washington and Russell Crowe that dealt

with the creation of a serial killer, used to train law enforcement personnel, that escapes his

virtual reality into the real world. Johnny Mnemonic uses extensive VR, depicting Keanu

Reeves playing a "cyber-courier" (Johnny Mnemonic) who smuggles data in his brain.

In Section 4 of this course you will cover these topics:
Advanced Site Grading And Virtual Site Design

Piping For Storm Sewers And Drainage

You may take as much time as you want to complete the topic coverd in section 4.
There is no time limit to finish any Section, However you must finish All Sections before

semester end date.

If you want to continue remaining courses later, you may save the course and leave.
You can continue later as per your convenience and this course will be avalible in your

area to save and continue later.

Topic Objective:

At the end of this topic student would be able to:
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 Define the term Virtual Design and Construction (VDC)

 Discuss VDC Project Model

Definition/Overview:

Virtual Design and Construction (VDC): Virtual Design and Construction (VDC) is the use of

integrated multi-disciplinary performance models of design-construction projects, including the

Product (i.e., facilities), Work Processes and Organization of the design - construction -

operation team in order to support explicit and public business objectives.

Key Points:

1. VDC Project Model

"VDC models are virtual because they show computer-based descriptions of the project. The

VDC project model emphasizes those aspects of the project that can be designed and

managed, i.e., the product (typically a building or plant), the organization that will define,

design, construct and operate it, and the process that the organization teams will follow, or

POP. These models are logically integrated in the sense that they all can access shared data,

and if a user highlights or changes an aspect of one, the integrated models can highlight or

change the dependent aspects of related models. The models are multi-disciplinary in the

sense that they represent the Architect, Engineering, Contractor (AEC) and Owner of the

project, as well as relevant sub disciplines. The models are performance models in the sense

that they predict some aspects of project performance, track many that are relevant, and can

show predicted and measured performance in relationship to stated project performance

objectives. Some companies now practice the first steps of VDC modeling, and they

consistently find that they improve business performance by doing so.

2. Construction Industry VDC Capable Companies
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 Parsons Brinckerhoff

 ConXtech

 DPR

 Design + Construction Strategies

 Skanska

 Turner Construction

 Walt Disney Imagineering

3. VDC Software Tools

 Autodesk Navisworks JetStream 4D

 Autodesk Revit

 VICO Software Virtual Construction

4. VDC related Methodologies

 Linear scheduling method

 Critical path method

 Work breakdown structure

 Object-oriented programming

 List of project management topics

5. Theoretical Basis of VDC: The theoretical basis of VDC includes:

 Engineering modeling methods: product, organization, process

 Analysis methods (model-based): including schedule, cost, 4D interactions and process risks

 Visualization methods

 Business metrics and focus on strategic management

 Economic Impact analysis (i.e., models of both the cost and value of capital investments)

Topic Objective:
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At the end of this topic student would be able to:

 Define the term Sewer

 Discuss Storm sewers and their functions

Definition/Overview:

Sewer: A sewer is an artificial conduit (or pipe) or system of conduits used to carry and remove

sewage (human liquid waste) and to provide drainage. In the 21st century developed world,

sewers are usually pipelines that begin with connecting pipes from buildings to one or more

levels of larger underground horizontal mains, which terminate at sewage treatment facilities.

Vertical pipes, called manholes, connect the mains to the surface. Sewers are generally gravity

powered, though pumps may be used if necessary.

Key Points:

1. Storm sewers

Storm sewers (also storm drains) are large pipes that transport storm water runoff from

streets to natural bodies of water or absorptive areas (also considered as part of the sewer), to

avoid street flooding. When the two systems are operated separately, the sewer system that is

not the set of storm drains is called a sanitary sewer. In the United Kingdom legal system

storm sewers are not differentiated from foul sewers (sanitary sewers) both being referred to

as sewers. However in practice storm sewers are most commonly called Highway drains or

gulleys. Catch-basins referred to below are therefore called gully-pots in the UK.

2. Storm sewer function

Most storm sewers are provided with gratings or grids to prevent large objects from falling

into the sewer system. Catchbasins are immediately below the vertical pipes connecting the

surface to the storm sewers. While sewer grates covering the vertical pipes with fairly widely
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spaced grating bars so that the flow of water is not impeded. Consequently many small

objects can fall through. Most of these objects are caught by the catchbasin immediately

below the grating. Water from the top of the catchbasin drains into the sewer proper. The

catchbasin serves much the same function as the "trap" in household wastewater plumbing in

trapping objects. In the United States of America, unlike the trap, the catchbasin does not

necessarily prevent sewer gases such as hydrogen sulfide and methane from escaping.

However in the United Kingdom, where they are called gulley-pots, they are designed as true

water-filled traps and do block the egress of gases and rodents. Most catchbasins will contain

stagnant water during the drier parts of the year and can be used by mosquitoes for breeding.

Catchbasins require regular cleaning to remove the trapped debris. Municipalities typically

have large vacuum trucks that perform this task.

Storm sewer water may be treated or not, depending on jurisdiction. Treatment helps purify

the storm water before being restored to a natural body of water. Storm water may become

contaminated while running down the road or other impervious surface, or from lawn

chemical run-off, before entering the sewer. The separation of storm sewers from sanitary

sewers helps to prevent sewage treatment plants becoming over-whelmed by the huge influx

of water during a rainstorm. This can result in untreated sewage being discharged into the

environment. Usually storm sewers are designed to drain the storm water to rivers or streams

as previously described. In the city of Cleveland, Ohio, for example, all new catch basins

installed have inscriptions on them not to dump any waste, and usually include a fish imprint

as well. Washington, D.C. and other cities with older combined systems have this problem

due to a large influx of storm water after every heavy rain. Some cities have dealt with this

by adding large storage tanks or ponds to hold the water until it can be treated. Chicago has a

system of tunnels underneath the city for storing its stormwater.
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In Section 5 of this course you will cover these topics:
Civil 3ds Visualization Capabilities

Surveying

You may take as much time as you want to complete the topic coverd in section 5.
There is no time limit to finish any Section, However you must finish All Sections before

semester end date.

If you want to continue remaining courses later, you may save the course and leave.
You can continue later as per your convenience and this course will be avalible in your

area to save and continue later.

Topic Objective:

At the end of this topic student would be able to:

Definition/Overview:

Autodesk: Autodesk is an American software and services company for the manufacturing,

infrastructure, building, media and entertainment, and wireless data services fields. Autodesk

was founded by John Walker and twelve other co-founders in 1982. Over its history, it has had

various locations in Marin County, California, USA. It is currently headquartered in San Rafael,

California.

Key Points:

1. Autodesk

Autodesk is divided into four industry-specific business divisions: Manufacturing Solutions

(MSD), the Architecture, Engineering & Construction (AEC), the Media and Entertainment
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Division (M&E), and Platform Solutions & Emerging Business (PSEB), which includes

geospatial and plant solutions, content and search, and extended design as well as Autodesk

Labs. Autodesk also has a services group, Autodesk Consulting, and the Location Based

Services Division (LBS).

2. Products

The Platform Solutions and Emerging Business division develops and manages Autodesk's

flagship product, AutoCAD, AutoCAD LT, Autodesk's Geospatial solutions (AutoCAD

Map3D,AutoCAD MapGuide Enterprise, etc) Plant solutions, Autodesk Impression,

Extended Design offerings such as Design Review, Content and Search solutions, Autodesk

Labs, and worldwide engineering. The Manufacturing Solutions Division develops and

manages Autodesk Inventor Series, Autodesk Inventor Professional, AutoCAD Mechanical

and Autodesk Vault.

The Architecture Engineering and Construction division develops and manages AutoCAD

Architecture (Old name - Architectural Desktop), AutoCAD MEP (Old name - Building

Systems), Revit Architecture (Old name - Revit Building), Revit Structure, Revit MEP (Old

name - Revit Systems), and AutoCAD Civil 3D. The principal product offerings from the

Media and Entertainment Division are Maya, 3ds max, Discreet Inferno, Discreet Flame,

Discreet Fire, Discreet Flint, Discreet Smoke, Toxik and Lustre. These Academy Award

winning products are covered on a dedicated page for the Media and Entertainment Division.

Other products include Autosketch, Autodesk Subscription Program and Autodesk

LocationLogic.

3. Discontinued Products

From time to time Autodesk discontinues some of the products in their portfolio. Some of

Autodesk's "retired" products are listed here:

 Volo View was a web-enabled review and markup tool from Autodesk for engineering data,

including support for Autodesks DWG, DXF, and DWF formats. Volo View enabled design

teams to communicate ideas and review designs without access to AutoCAD software. Autodesk
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discontinued sales of Volo View on May 1, 2005. The latest version of the software, Volo View

3, worked with the following file formats: AutoCAD 2004, DWG and DXF; Design Web Format

(DWF 6); Autodesk Inventor 7 IPT, IAM, and IDW and raster files. The functionality of this

product is largely replaced by Autodesk Design Review. Autodesk has also released a free

product called DWG TrueView. This product enables users to view and plot AutoCAD DWG

and DXF files, and to publish these same files to the DWF file format.

 Autodesk Animator Pro (DOS) and Autodesk Animator Studio (Windows) were products

designed for cell based animation produced between the early to mid 1990s. At the time

Autodesk was also advertising an Autodesk Media product similar in description to

Macromedia's Director but this product was never released to the public.

 Cyberspace by Autodesk was an early real-time 3D environment capable of producing basic

phong shaded walkthroughs of DXF format models in "realtime". No textures were supported,

and the system was able to support a maximum DXF model size of around 35 KB. A popular

demo model of the Parthenon in Greece was shown around the US in a tour of the portable demo

system - complete with virtual reality goggles.

4. AutoCAD Applications

Autodesk's first notable product was AutoCAD, a CAD application designed to run on the

systems known as "microcomputers" at the time, including those running the 8-bit CP/M

operating system and two of the new 16-bit systems, the Victor 9000 and the IBM Personal

Computer (PC). This CAD tool allowed users to create detailed technical drawings, and was

affordable to many smaller design, engineering, and architecture companies. Release 2.1 of

AutoCAD, released in 1986, included AutoLisp, a built-in Lisp interpreter initially based on

XLISP. This opened the door for third party developers to extend AutoCAD's functionality,

to address a wide range of vertical markets - strengthening AutoCAD's market penetration.

Subsequent to AutoCAD Release 12, the company stopped supporting the Unix environment

and the Apple Macintosh platform. After AutoCAD Release 14, first shipped in 1997,

Autodesk discontinued development under MS-DOS, and focused exclusively on Microsoft

Windows.
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AutoCAD has grown to become the most widely used CAD program for 2D non-specialized

applications. The native file formats written by AutoCAD, DXF and DWG, are also widely

used for CAD data interoperability. In the early 1990s, with the purchase of Softdesk in

1996, Autodesk started to develop specialty versions of AutoCAD, targeted to broad industry

segments, including architecture, civil engineering, and manufacturing. Since the late 1990s,

the company has added a number of significant non-AutoCAD-based products, including

Revit, a parametric building modeling application (acquired in 2002, from Massachusetts-

based Revit Technologies for $133 million), and Inventor, an internally developed parametric

mechanical design CAD application. On January 10, 2006, Autodesk acquired Alias, with its

automotive styling and digital content creation applications, for $197 million USD. On

August 6, 2007, Autodesk announced the acquisition of Skymatter Inc, developer of

Mudbox. On August 20, 2007, Autodesk announced that it has completed the acquisition of

technology and product assets of Opticore AB, based in Gothenburg, Sweden. Opticore is

specialized in real time visualisation primarily for the carmakers industry. On August 28,

2007, Autodesk announced the acquisition of California-based PlassoTech, developers of

CAE applications. Terms of the transaction were not disclosed. On November 25, 2007,

Autodesk announced the intent to acquire Robobat, a France-based developer of structural

engineering analysis applications. The acquisition was completed on January 15, 2008. On

May 1, 2008, Autodesk announced that it has signed a definitive agreement to acquire

Moldflow Corporation, a leading provider of injection molding simulation software. On May

7, 2008, Autodesk announced that it has completed the acquisition of Kynogon SA, the

privately held maker of Kynapse artificial intelligence middleware. Paris-based Kynogon

specialized in video game middleware and simulation. The same day, Autodesk also

announced the acquisition of REALVIZ S.A.. REALVIZ was founded in 1998 and is

headquartered in Sophia Antipolis, France. REALVIZ's flagship products are "Stitcher"

software for the creation of panoramas and 360 degree virtual tours, and "ImageModeler"

software to produce 3D models from photographs. On June 26, 2008, a press release

announced the acquisition of Square One Research and it's flagship product, Ecotect.

Those numerous acquisition seems to be a trend in the strategy of Autodesk : buy small- to

medium-sized software companies around the world both to get their very specific know-how
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and to avoid the rise of potential future competitors. Autodesk's products compete against

products from several companies, including MicroStation from Bentley Systems,

VectorWorks from Nemetschek, ArchiCAD from Graphisoft, SolidWorks, owned by

Dassault Systemes, Solid Edge from Siemens UGS PLM Software, 12d Model, owned by

12d Solutions, Pro/E from PTC, and SDS/2 owned by Design Data. Autodesk is now using

SharePoint to manage its in-house intranet

Topic Objective:

At the end of this topic student would be able to:

 Define the term Surveying

 Discuss the concept of surveying and mapping

 Identify Surveying techniques

Definition/Overview:

Surveying: Surveying is the technique and science of accurately determining the terrestrial or

three-dimensional space position of points and the distances and angles between them. These

points are usually, but not exclusively, associated with positions on the surface of the Earth, and

are often used to establish land maps and boundaries for ownership or governmental purposes. In

order to accomplish their objective, surveyors use elements of geometry, engineering,

trigonometry, mathematics, physics, and law.

Key Points:

1. Surveying and Mapping

An alternative definition, per the American Congress on Surveying and Mapping (ACSM), is

the science and art of making all essential measurements to determine the relative position of
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points and/or physical and cultural details above, on, or beneath the surface of the Earth, and

to depict them in a usable form, or to establish the position of points and/or details.

Furthermore, as alluded above, a particular type of surveying known as "land surveying"

(also per ACSM) is the detailed study or inspection, as by gathering information through

observations, measurements in the field, questionnaires, or research of legal instruments, and

data analysis in the support of planning, designing, and establishing of property boundaries.

It involves the re-establishment of cadastral surveys and land boundaries based on documents

of record and historical evidence, as well as certifying surveys (as required by statute or local

ordinance) of subdivision plats/maps, registered land surveys, judicial surveys, and space

delineation. Land surveying can include associated services such as mapping and related data

accumulation, construction layout surveys, precision measurements of length, angle,

elevation, area, and volume, as well as horizontal and vertical control surveys, and the

analysis and utilization of land survey data.

Surveying has been an essential element in the development of the human environment since

the beginning of recorded history (ca. 5000 years ago) and it is a requirement in the planning

and execution of nearly every form of construction. Its most familiar modern uses are in the

fields of transport, building and construction, communications, mapping, and the definition

of legal boundaries for land ownership. Surveying techniques have existed throughout much

of recorded history. In ancient Egypt, when the Nile River overflowed its banks and washed

out farm boundaries, boundaries were re-established through the application of simple

geometry. The nearly perfect squareness and north-south orientation of the Great Pyramid of

Giza, built c. 2700 BC, affirm the Egyptians' command of surveying.

 The Egyptian land registers (3000 BC).

 Under the Romans, land surveyors were established as a profession, and they established the

basic measurements under which the empire was divided, such as a tax register of conquered

lands (300 AD).

 In England, The Domesday Book by William the Conqueror (1086)

o covered all England

o contained names of the land owners, area, land quality, and specific information of the area's

content and habitants.
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o did not include maps showing exact locations

 Continental Europe's Cadastre was created in 1808

o founded by Napoleon I (Bonaparte), "A good cadastre will be my greatest achievement in my

civil law", Napoleon I

o contained numbers of the parcels of land (or just land), land usage, names etc., and value of the

land

o 100 million parcels of land, triangle survey, measurable survey, map scale: 1:2500 and 1:1250

o spread fast around Europe, but faced problems especially in Mediterranean countries, Balkan,

and Eastern Europe due to cadastre upkeep costs and troubles.

Large-scale surveys are a necessary pre-requisite to map-making. In the late 1780s, a team

from the Ordnance Survey of Great Britain, originally under General William Roy began the

Principal Triangulation of Britain using the specially built Ramsden theodolite.

2. Surveying techniques

Historically, distances were measured using a variety of means, such as chains with links of a

known length, for instance a Gunter's chain or measuring tapes made of steel or invar. In

order to measure horizontal distances, these chains or tapes would be pulled taut according to

temperature, to reduce sagging and slack. Additionally, attempts to hold the measuring

instrument level would be made. In instances of measuring up a slope, the surveyor might

have to "break" (break chain) the measurement- that is, raise the rear part of the tape upward,

plumb from where the last measurement ended. Historically, horizontal angles were

measured using a compass, which would provide a magnetic bearing, from which deflections

could be measured. This type of instrument was later improved upon, through more carefully

scribed discs providing better angular resolution, as well as through mounting telescopes

with reticles for more precise sighting atop the disc (see theodolite). Additionally, levels and

calibrated circles allowing measurement of vertical angles were added, along with verniers

for measurement down to a fraction of a degree- such as a turn-of-the-century transit.

The simplest method for measuring height is with an altimeter basically a barometer using

air pressure as an indication of height. But for surveying more precision is needed. Toward
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this end, a variety of means, such as precise levels, have been developed. Levels are

calibrated to provide a precise plane from which differentials in height between the

instrument and the point in question can be measured, typically through the use of a vertical

measuring rod. As late as the 1990s the basic tools used in planar surveying were a tape

measure for determining shorter distances, a level for determine height or elevation

differences, and a theodolite, set on a tripod, with which one can measure angles (horizontal

and vertical), combined with triangulation. Starting from a position with known location and

elevation, the distance and angles to the unknown point are measured. A more modern

instrument is a total station, which is a theodolite with an electronic distance measurement

device (EDM) and can also be used for leveling when set to the horizontal plane. Since their

introduction, total stations have made the technological shift from being optical-mechanical

devices to being fully electronic with an onboard computer and software. Modern top-of-the-

line total stations no longer require a reflector or prism (used to return the light pulses used

for distancing) to return distance measurements, are fully robotic, and can even e-mail point

data to the office computer and connect to satellite positioning systems, such as a Global

Positioning System (GPS). Though GPS systems have increased the speed of surveying, they

are still only horizontally accurate to about 20 mm and vertically accurate to about 30-40

mm. As well GPS systems do not work in areas with dense tree cover. It is because of this

that total stations have not completely phased out earlier instruments. Robotics allows

surveyors to gather precise measurements without extra workers to look through and turn the

telescope or record data. A faster way to measure (no obstacles) is with a helicopter with

laser echolocation, combined with GPS to determine the height of the helicopter. To increase

precision, beacons are placed on the ground (about 20 km apart). This method reaches a

precision of about 5 mm.

With the triangulation method, one first needs to know the horizontal distance to the object.

If this is not known or cannot be measured directly, it is determined as explained in the

triangulation article. Then the height of an object can be determined by measuring the angle

between the horizontal plane and the line through that point at a known distance and the top

of the object. In order to determine the height of a mountain, one should do this from sea

level (the plane of reference), but here the distances can be too great and the mountain may
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not be visible. So it is done in steps, first determining the position of one point, then moving

to that point and doing a relative measurement, and so on until the mountaintop is reached.
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