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213
         

 34



20,200
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NASA 
http://liftoff.msfc.nasa.gov/RealTime/JTrack/ 

GPS 

GPS 
       Spatial Data    

 

Distance to satellite = Speed of light x Time 

    GPS      
GPS


3

       3    





acy Receiver Accur 

GPS
           

 

1

2
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3 

4

sitioning Problem The Po 

GPS          
(x,y,z)   

0,0,080 

4


 i   
xi,yi,ziti

xi,yi,zi ti 
nsecon

GPS ti
        Ti     

         


Pi = c(Ti ¡ ti) meters;  where c is the speed of light in m/nsec: 

c\
 

i
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
    GPS        

          
             


 

Pi=c(Ti-ti)

109  (nsec)

c = 299792458 m/s 
= 0:299792458 m/nsec: 

TiPi
0.29Pipseudorange.









 
bx,y,z


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



i

 


b

 


x,y,z,b




nonlinear   

calculus 

   Newton’s method     


ares SolutionSqu-A Least 

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com


GPS                  

Prepared By  Eng.\ Qasim Hama Khursheed                                                                     Mobile :  07701553374      Page 8 of  47 

  Linear algebra   
 Bancroft 1         

2







Lorentz inner product







 






You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com


GPS                  

Prepared By  Eng.\ Qasim Hama Khursheed                                                                     Mobile :  07701553374      Page 9 of  47 

n Bn x 4

n x 1vector 

n6



4







 

Lorentz 

innerproduct 





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GPS 

   GPS 
GARMINGPS 72 HeTrexVista  











GPS

 

 

 

 

 

 

 

 




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Acquiring GPS Satellite Signals 
GPS  

1 


2 
signals 

GPS information page 


Turning the Device on and off 

power 
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

Adjusting the Backlight 




 

soft key 
 hard key 

           
           


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
Buttons 
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main page 



B GO TO/MOnavigation 
waypoint

store
navigation 

Zoom in 


Zoom Outzoom in 

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Main Menu

Enter /Mark
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Active route

 Remove waypointwaypoint active route 


Reverse Routeactive 

route  waypoint 

Plan route 


  Stop Navigation
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GPS Information Page  

 GPS       
estimated accuracy   receiver status    


current location GPS 


The Main Menu 

setting 
main menu 

menu


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Marking your current location




 
To mark yout current location 



1mark MarkWaypoint page 

2waypoint 

waypoint defaultok 


waypoint 
OK

 

 

 
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waypoint Editing waypoint ) 

1menupoints waypoint 

2waypoint 

3rocker enter 

4ok 

Recording your Tracks  


location fix location fix 

Recording track

To save the entire track log:save ِ َرةوةكان ر ی


1 menuTracks 

2 save Entire log  

To save portion of the track 

1Menu tracks 
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4ok 
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Creating and Navigating Route  
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page waypoint

3ok  To add it to the route

424waypoint  
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navigation 
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nge of the routeTo name the cha

1menu  routes 
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To transfer tracks , routes or waypoints to and from Mapsource 

waypoint GPS MapSource 


1 GPSusb

2 MapSource  

3 waypoint  

4 Receive from Device 
Send To Device Transfer MapSource  

34 . 
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GPS 

GPSGoogle Earth

 GPS   Google Earth     GPS 
GPS google earth  

waypoint 

GoogleEarth    GPS 
Garmin Magellan wintec WBT-201


   GPSBabel      

GPSGoogleEarth




GPSGooglEarth 
GPS

.loc , .gpx 
Google earth 
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GPS 

       GPS   
 GPS

 Communication port cable  serial     
Universal Serial Bus  USB  
    Bluetooth  wireless     
GPSGPS

           GPS


GPS

      GPS  
GoogleEarth        

       track  route 
waypoint  

GPS


WayPoint


TrackGPS



GoogleEarth
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GPS 

GPS
GoogleEarth


GoogleEarth

GPSGoogleEarth

GoogleEarth
favorite folder GoogleEarth

GPS


GoogleEarth

GoogleEarthtools 
GPS

Import from file Import 

open 



You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com


GPS                  

Prepared By  Eng.\ Qasim Hama Khursheed                                                                     Mobile :  07701553374      Page 27 of  47 


GoogleEarth




create KML Tracks WayPoint

Adjust altitude to ground height 


KML

GPS
GoogleEarthTrack

GPS

WayPointKML



KML

GPSGoogleEarth


GoogleEarthkml WayPoint
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GPS







Adjust altitudes to ground height  





 

 








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 

1 


2 GPS 

3 GPS
 

4 tools GoogleEarthGPS
GPS
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5 
GoogleEarthGPS

 

6 Import 
GPS

 

7 output KML 
KML
 

8 
 

9 Import GPS
GoogleEarth

 






GPS



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GoogleEarth
GPS



  




KML KML
rout 




GPS
4






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GPS

           GPS
           GoogleEarth

            
GoogleEarth

GoogleEarth
GPSWayPoint

1 GPS

2 GPSGoogleEarth
Real  time  
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3 
Select protocol 

NMEA 
Track point import limit import 
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Tracks 


Track 

 
route 
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      Show profile     


 
show on map 



 
 
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map source GPS 

Routetrack waypoint
GPS

 waypoint

Editnew waypoint

 
name waypoint 

symbol

Position 


Show on map

More details 

okwaypoint 





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way point 

 
Route  

edit  new route

 
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Insert Waypoint waypoint
waypoint 






invert 

direction 

 

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com


GPS                  

Prepared By  Eng.\ Qasim Hama Khursheed                                                                     Mobile :  07701553374      Page 41 of  47 

 

Show on map 

 
 

 

 

 

 

 

 

 
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New Track  



edit new Track 


ok




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enter  



ok 

track 


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GPS 

   map source       way 

pointMaproute track 
GPS 

1 Transfer send to device  


GPS

send 

 

 

 

 

 
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 

GPSGlobal Positioning Systemالعالمي مواقعال تحدید نظام 

              


GPRSGeneral Packet Radio Service      
 

AGPSAssisted Global Positioning System      

 المساعد العالمي المواقع تحدید نظام     GPS 




Arc/INFO Fully-functional GIS software capable of calculating topology and creating 
new geospatial data. 
Almanac Data Initial satellite data the GPS needs in order to calculate its present 
position. The almanac data updates the clock and satellite configurations, synchronizing 
the GPS with the satellite constellation. 
ArcView Software developed to allow non-specialists to use data developed 
in Arc/INFO. 
Attribute Descriptive information about an element in a GIS data layer, such as the 
name and length of a stream, the concentration of lead in well #57, etc. 
Base Station A GPS unit permanently installed at a known location that is used 
to differentially correct the position error of the GPS signals. 
Coordinate System A system of expressing the location of features. An 
example is Latitude/Longitude. 
Cover Type Term used to identify the vegetation community in an area 
according to a particular classification system. 
Coverage A geospatial data layer in Arc/INFO containing information about 
a set of features with characteristics in common, such as streams, 
roads, refuge boundaries, etc. 
Data Dictionary A description of the fields (items) that describe a feature in an 
attribute table, including a list of the possible values and codes 
used in each field. 
Datum A set of characteristics that define a coordinate system, and a set of control points 
whose geometric relationships are known, either through measurement or calculation. All 
datums are based upon a spheroid, which approximates the shape of the earth. Examples 
include North American Datum (NAD) 1927 and NAD83. 
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Differential See Post-processing. 
Correction 
Oxford, MS Global Positioning System(GPS) and Geographic Information Systems (GIS) 
June 27, 2001 The University of Mississippi Geoinformatics Center Rev. 6/01 Page: 1-3 
DOP Dilution of Precision; a method of describing the current accuracy of a GPS unit 
based on satellite configuration. PDOP is Position Dilution of Precision, a factor that 
includes both horizontal and vertical accuracy, while HDOP (Horizontal Dilution of 
Precision) only describes horizontal accuracy. PDOP values should be 6 or less. 
Feature A single geospatial data element, e.g., a stream, a road, a county, a well, etc. 
Field The columns in a database or spreadsheet. 
GIS A computer-based system designed for the collection, storage, and analysis of 
phenomena where geographic (spatial) location is an important characteristic or is crucial 
to analysis. 
GPD Global Positioning Device; usually used to refer to receiver units, either portable or 
base station. 
GPS Global Positioning System; a satellite-based system capable of determining the 
x,y,z coordinates of one’s location on the earth. 
Ground Truth To visit a site to verify data derived from remote sensing. 
HDOP Horizontal Dilution of Precision - a calculated likelihood of horizontal error based 
on the present position of the satellites being tracked; higher numbers indicate larger 
errors. 
Land cover See Cover type. 
Landsat A series of satellites that acquires images of the earth. The data have 30 meter 
resolution with 7 Thematic Mapper bands. 
Layer See Theme. 
Line or Arc A spatial feature that is defined by a beginning point (node) and ending 
point (node). An arc contains additional points called vertices that change the direction of 
the line between the nodes. Page:1-4 Rev. 6/01 
Map Projection A mathematical system that represents the spherical surface of the 
earth on a flat (planar) surface, like a map. Examples include Universal Transverse 
Mercator (UTM) and the Albers Equal-Area Projection. Latitude/Longitude is not a map 
projection, it is a spherical coordinate system. 
Metadata Information describing the contents and development history of a data set. 
Data Documentation. “Data about data.” 
NAVSTAR Navigation Satellite Timing and Ranging - the space-based satellite system 
used for global, continuous, all-weather calculation of time, position and velocity. 
NWI National Wetlands Inventory. A Fish and Wildlife Service 
program responsible for classifying and mapping wetlands throughout the United States. 
PDOP Position Dilution of Precision - a calculated likelihood of position error based on 
the present position of the satellites being tracked; includes horizontal and vertical error. 
PDOP values should be 6 or less. 
Point A spatial feature with neither length or area. 
Polygon A vector-based feature in which an area is defined by the series of lines 
comprising its boundary and a label point. 
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Post Processing Correcting field position data collected by a portable unit 
not able to use the PPS signal by acquiring nearby base station data for the same time 
period and using a computer program to differentially calculate the actual positions. 
PPS Precise Positioning Service - encoded GPS information broadcast from satellites 
that contains corrections to remove the intentional errors of Selective Availability. 
Scale A value, usually represented as a ratio or a fraction, identifying the relationship 
between the dimensions of the map and the dimensions of the earth. The scale at which 
data are entered into a GIS is a very important consideration for performing analyses and 
producing maps because it determines the level of detail contained within the data. 
Oxford, MS Global Positioning System(GPS) and Geographic Information Systems (GIS) 
June 27, 2001 The University of Mississippi Geoinformatics Center Rev. 6/01 Page: 1-5 
Solution The geographic coordinates of a location calculated by a GPS receiver. 
Spatial Data Geographical data that store the geometric locations of features on 
the earth. 
Spoofing The attempt to imitate the GPS satellite signals by an unfriendly party. 
SPS Standard Positioning Service - GPS information broadcast in the clear, available to 
anyone, but with built-in errors making the signal accurate to only +/- 100 meters. A 
receiver that collects only the deliberately degraded signal from the satellites with no 
internal correction is said to use the Standard Positioning Service. 
Theme A collection of geographic objects (e.g., rivers, telephone poles, vegetation 
communities) with a common subject. 
Topology The relationships between spatial features. 
UTM Universal Transverse Mercator; a map projection system that uses the intersection 
of Northing (north-south) and Easting (east-west) lines to describe a position on the 
globe. 
Vector A data format in which the spatial data elements are represented as points, lines, 
or polygons and are referenced to a spatial location. 
Vegetation Classification A system for characterizing the species compositions 
or habitat types of homogenous plant communities. 
Waypoint GPS term used to describe a single position solution. Waypoints can be 
collected singly for point-source data or automatically for mapping roads, trails or 
boundaries. 
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