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1. An Introduction to GIS

GIS (-Geographic Information Systems) ---is a System of computer software, hardware and data, and personnel to help manipulate, analyze and present information that is tied to a spatial location. 
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Simply put, a GIS combines layers of information about a place to give you a better understanding of that place. What layers of information you combine depends on your purpose—finding the best location for a new store, analyzing environmental damage, viewing similar crimes in a city to detect a pattern, and so on.


Spatial data are "elements that can be stored in map form." These elements correspond to a uniquely defined location on the Earth's surface. There are three basic components to spatial data: points, lines and polygons. 
Points: points are single locations in two or three dimensional space.

Example: The dot representing a city on a map of the United States.

Lines: lines can be isolated, within a tree-structure, or elements of a network structure. Example: River or road systems. 

Polygons: polygons can be isolated, adjacent, or nested. Example: State boundaries or contour lines in a map. 
Attribute data is the description of the spatial data seen on a map. This information is usually kept in tabular form, managed as a normal database. If something on that map changes, the attribute data can be modified, and the map will reflect the changes.

Some of the many practical uses of GIS include: 

· Engineering Mapping
· Tax Mapping (cadastral mapping)
· Highway Maintenance
· Event Mapping (accidents, fire, crime, facility breakages)
· Census and Statistical Mapping
· Land Use Planning and Management
· Environmental Impact Studies
· Natural Resource Mapping and Management
· Urban and Regional Planning

What's Basic Data Model in GIS System?

· Vector data model : Vector data represents the locations of the discrete objectives by points, lines and areas.
· Raster data model :Continuous numeric values, such as elevation, and continuous categories, such as vegetation types, are represented using the raster model.  Raster model divides the entire study area into a regular grid of cells in specific sequence, each cell has a unique value representing different types.
What's Data Souses in GIS System?
· Digitized and Scanned Maps – purchased, donated, free (Internet) or created by user

· Data Bases –Tables of data
· GPS – Global Positioning System – accurate locations
· Field Sampling of Attributes
· Remote Sensing & Aerial Photography
Raster Data Compressing
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Run-length encoding
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Total 100cells, each cell has one value, total 3 different values.

In row1, Start from value 1 ,followed by the numbers of cells which have value 1. And then value 2, followed by the numbers of cells which have value 2. 

Same as other rows.
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Chain codes 
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Total 100cells, each cell has one value, total 3 different values. 

Raster map is divided by three part according to different values. 

In part which has value 1, Start from value 1 ,followed by start point (1,!), And then go to east through 2 cells, go to sourth through 3 cells and so on.

Same as other rows.
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Quadtrees
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Quadtrees starts with entire map divided into quadrants. Each quadrant is divided is subdivided until it is homogeneous.  Four quadrants are: NW, NE, SW, and SE. 

The smallest unit is a grid cell
GIS Application Today

· Internet based data server

· Handheld GIS computer system

· GPS based interface to Streamline data collection
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Commercial GIS data sources

GIS software

GIS software provides the functions and tools needed to store, analyze, and display information about places. The key components of GIS software are

· Tools for entering and manipulating geographic information such as addresses or political boundaries 

· A database management system (DBMS) 

· Tools that create intelligent digital maps you can analyze, query for more information, or print for presentation 

· An easy-to-use graphical user interface (GUI) 

GIS software ranges from low-end business-mapping software appropriate for displaying sales territories to high-end software capable of managing and studying large protected natural areas.

ArcView is the world's most popular desktop GIS and mapping software, with more than 500,000 copies in use worldwide. ArcView provides data visualization, query, analysis, and integration capabilities along with the ability to create and edit geographic data.

The GIS Data set or geo-data set used in ArcView consist of Shape file (*.shp), Shape Index (*.shx), Database table (*.dbf) and additional files may be present and required as well. There are three Principles Modules in ArcView: ArcCatalog, ArcMap

and ArcToolbox. 

2. An Introduction to GPS

GPS is a Satellite Navigation System
· GPS is funded by and controlled by the U. S. Department of Defense (DOD). While there are many thousands of civil users of GPS world-wide, the system was designed for and is operated by the U. S. military. 

· GPS provides specially coded satellite signals that can be processed in a GPS receiver, enabling the receiver to compute position, velocity and time. 

· Four GPS satellite signals are used to compute positions in three dimensions and the time offset in the receiver clock. 

How it works
GPS satellites circle the earth twice a day in a very precise orbit and transmit signal information to earth. GPS receivers take this information and use triangulation to calculate the user's exact location. Essentially, the GPS receiver compares the time a signal was transmitted by a satellite with the time it was received. The time difference tells the GPS receiver how far away the satellite is. Now, with distance measurements from a few more satellites, the receiver can determine the user's position and display it on the unit's electronic map.

A GPS receiver must be locked on to the signal of at least three satellites to calculate a 2D position (latitude and longitude) and track movement. With four or more satellites in view, the receiver can determine the user's 3D position (latitude, longitude and altitude). Once the user's position has been determined, the GPS unit can calculate other information, such as speed, bearing, track, trip distance, distance to destination, sunrise and sunset time and more.
Sources of GPS signal errors

Factors that can degrade the GPS signal and thus affect accuracy include the following:

· Ionosphere and troposphere delays — The satellite signal slows as it passes through the atmosphere. 

· Signal multipath — This occurs when the GPS signal is reflected off objects such as tall buildings or large rock surfaces before it reaches the receiver. 

· Receiver clock errors — A receiver's built-in clock is not as accurate as the atomic clocks onboard the GPS satellites. Therefore, it may have very slight timing errors. 

· Orbital errors — Also known as ephemeris errors, these are inaccuracies of the satellite's reported location. 

· Number of satellites visible — The more satellites a GPS receiver can "see," the better the accuracy. GPS units typically will not work indoors, underwater or underground. 

· Satellite geometry/shading — This refers to the relative position of the satellites at any given time. 

· Intentional degradation of the satellite signal — Selective Availability (SA) is an intentional degradation of the signal once imposed by the U.S. 
How accurate is GPS?

Users can get better accuracy with Differential GPS (DGPS), which corrects GPS signals to within an average of three to five meters. The U.S. Coast Guard operates the most common DGPS correction service. This system consists of a network of towers that receive GPS signals and transmit a corrected signal by beacon transmitters. In order to get the corrected signal, users must have a differential beacon receiver and beacon antenna in addition to their GPS.

3. The Applications with GIS and GPS
[image: image5.png]


 Pocket Streets 

Pocket Streets offers exciting features such as street-smart mapping, map customization, and GPS and Microsoft Outlook® integration. With Pocket Streets in Windows Mobile™–based Pocket PC you will take a map with you wherever you go. 

Download a Pocket Streets Map for the area you will be plotting to. If you do not already have a map of the area where you will be using your GPS, you will need to create one before using the GPS features.

To use GPS, first connect the GPS receiver to your Pocket PC. The Help topic "Working with GPS" explains how to configure your GPS receiver. In Pocket Streets, tap on Tools to open the menu, then tap on GPS. Choose "Track Position" from the GPS menu to show your current position on the map. It may take several minutes for the GPS device to receive enough information to calculate your position.
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To see an Outlook contact or appointment on your Pocket Streets map, Tap-and-Hold on either a Contact with an address, or a Calendar appointment that has an address in the location. Choose "Find On Map…" from the pop-up menu to show the location in Pocket Streets. 

Pocket Streets searches for the address only in the map file open in Pocket Streets. If the location isn't on the currently open map file, press OK in the top-right corner of the Pocket Streets window and open the correct map. Then use the "Find On Map…" command from Contacts or Calendar to pinpoint the address.
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In general, with GPS, you can get your Current Location. From the outlook, you get the Address of your contacts and GIS Will find the location on the map. So Pocket Street will guide you to your destination.
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Automated Vehicle Location System

AVL stands for Automatic Vehicle Location which is a term used for naming the system able to track vehicles, vessels, and mobile assets such as trailers, containers, and equipment, plot their coordinates into one or more computer generated maps and be able to interact with them in several ways.
Today, GPS and wireless communication technology make Automated Vehicle Location System practical. AVL is a subsystem of the national Intelligent Transportation System. All AVL systems are “real-time”, the differences are

what, when and how often data are delivered to the end users.

One of the more visible features of AVL is that you can use base station software to automatically display vehicles on a realistic geographic map. Depending on your map display software, maps can be zoomed in and out to virtually any level of detail, and can be set to automatically scroll to follow a designated vehicle.
How Do GPS ,GIS and AVL Relate?
· GPS receiver calculates its position (latitude and longitude) and record the information at fixed time interval.

· GPS transmitter transmits location and vehicle dynamic data to control center at prescribed interval.

· Control center system disseminate and process data to customer specifications.

· GIS Software display filtered information on the screen with map layer
3. Conclusion

In today’s competitive world, a successful business must take maximum advantage of its resources, from people and equipment to information. Using GIS to integrate geographic with utility data has become absolutely vital to this task. GIS is rapidly becoming recognized as a technology that can help cross boundaries and see the whole picture by integrating information into a common spatial and visual language. The GPS can provide a helping hand in this regard. The advantage of using the GPS is that it is rugged and can provide sub meter level accuracy in measurements. It also makes a direct download of survey data possible into various GIS packages where one can then modify edit the spatial data as per the need. Using GIS and GPS we can capture, management, analysis, modeling and display geographically referenced data for decision making. It is a way in which to begin to represent and model the real world.
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