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Section 2: GLOSSARY 
 

Absolute Positioning:  The unique ability of a GPS receiver to produce positional values without the reference of 
another receiver. 
 
Accelerometer:  A device that measures acceleration.  The output is double integrated to determine a change in 
distance.  
 
Accumulative Error:  An error that occurs with the same sign, and often with similar magnitude,  in a number of  
consecutive or otherwise related observations.  An example is measuring a distance with an uncalibrated Distomat  
(EDME); each distance measured will be consistently long or short.  The total accumulated error will be equal to the  
error in one measurement multiplied by the total number of measurements.  Repetition cannot reduce this error.  
 Also called constant error or systematic error.  
 
Accuracy:  (1) How close a measurement or a group of measurements are in relation to a standard or true value.  
           
           (2) The degree of conformity with a standard, or the degree of perfection attained in a   
   measurement.  Accuracy relates to the quality of a result and is distinguished from precision which 
   relates to the quality of the operation by which the result is obtained. 
 
Accuracy Ratio:  In artillery survey, it is the ratio between the radial error in closure and the total traverse length of 
a survey.  It is usually expressed as a fraction with a numerator of 1. 
 
Adjusted Value:  A value of a quantity derived from observed data by some orderly process which eliminates 
discrepancies arising from errors in those observed data. 
 
Adjustment:  The determination and application of corrections to observations for the purpose of reducing errors 
or removing internal inconsistencies in derived results. The term may refer to mathematical procedures or to 
corrections applied to instruments used in making observations. 
 
Alidade:  The part of a surveying instrument which consists of a sighting device with index, reading and 
recording accessories. 
 
Altitude:  (1) The altitude of a celestial body is the arc of its vertical circle measured from the observer's horizon  
               to the body, or it is the vertical angle at the observer's position between the horizon and the body.  
        (2) The vertical distance between a point and a reference surface; usually the topography. 
 
Ambiguity:  The unknown number of whole carrier wavelengths between a satellite and a receiver.  Also called 
Cycle Ambiguity.  
 
Angle:  The arc of a circle formed by the intersection of two lines at the center of the circle. 
                                                 
Anti-Spoofing:  An encryption technique developed by the US Department of Defense (DoD) that denies access to 
the P-code to any unauthorized users. 
     
Anywhere Fix:  A receiver with the unique ability to calculate a position without being given an approximate 
location and/or time. 
  
Apogee:  The point in the orbit of a satellite about the Earth that is the greatest distance from the center of the Earth. 
Arbitrary Grid:  Any reference system developed for use where no grid is available or practical, or where military 
security for the reference is desired. 
 
Astronomic Position:  A point on the Earth whose coordinates were determined as a result of observations of 
celestial bodies. 
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Autoreflection:  A method of creating a line, which is perpendicular to a reflective porro prism by projecting the 
image of a theodolite telescope onto the porro prism, then back to the telescope.  
 
Azimuth:  The horizontal angle measured clockwise between a reference direction and the line to an observed or 
designated point. 
 
Azimuth, Astronomic:  the angle between the plane of the observer's meridian and the plane of the hour circle 
containing the observed body, measured in the plane of the horizon, preferably clockwise from north.  An 
astronomic azimuth is not by definition a true azimuth. 
 
Azimuth, Geodetic:  The angle between the geodetic meridian and the tangent to the geodetic line at the observer, 
measured in the plane perpendicular to the ellipsoidal, normal of the observer, preferably clockwise from north.  A 
geodetic azimuth can be referred to as a true azimuth. 
 
Azimuth, Grid:  The horizontal direction of any line measured clockwise from Grid north. 
 
Azimuth, Magnetic:  The horizontal direction of any line measured clockwise from Magnetic north. 
 
Azimuth, Plane:  The angle measured in a clockwise direction between Grid north and a line on a grid. 
 
Azimuth, True:  The horizontal direction of any  line measured clockwise from True north. 

Back Azimuth:  (1) In a plane rectangular coordinate system, like UTM grid, the back azimuth 
       differs from an azimuth by 180° (3200 mils).  The azimuth and back azimuth form a straight  
       line.   
              
       (2) In geodetic survey, the azimuth and back azimuth do not differ by 180° because of   
       convergence of the meridians.  If the azimuth of point B from point A is given on a reference  
       ellipsoid, then the back azimuth is the azimuth of point A from point B. 
 
Bandwidth:  A measure of the width of the frequency spectrum of a signal expressed in Hertz. 
   
Baseline:  The resultant three-dimensional vector, V, between any two stations from which simultaneous GPS data 
have been collected and processed.  Generally given in Geocentric Cartesian Coordinates where: V= (∆X, ∆Y, ∆Z). 
   
Bearing:  The direction of a line as measured from the north-south axis (X-axis) of a two dimensional system. 
 
Bearing Angle:  The acute angle formed between  the north-south axis (X-axis) of a two-dimensional   
system, and a line connecting the origin with a point.  In artillery survey, it is the angle between the grid north-south 
line and the azimuth line to the forward station.      
               
Bleeding Edge:  The edge of a map or chart on which cartographic detail is extended to the edge of the sheet.  The 
bleeding edge usually includes  overlap of a portion of an adjoining sheet. 
 
Binary Biphase Modulation:  Phase changes on a constant carrier frequency of either 0 or 180degrees.  The phase 
changes represent the binary  digits 0 and 1 respectively.  In other words, a phase change from the carrier of 0° 
is the binary digit 0; a phase change from the carrier of 180° is the binary digit 1. 
 
 Binary Code:  A system used in communications where selected strings of 0's and 1's are assigned definite 
meanings. 
 
BIT:  Built-in Test, usually an internal check for proper functioning. 
 
BITE:  Built-in Test Equipment, internal components of equipment designed to conduct Built-in Tests on the 
equipment.   
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Broadcast Ephemeris:  The ephemeris broadcast by the GPS satellites. 
 
Calibration:  The act of determining certain specific measurements in an instrument or device by comparison with a 
standard, for use in correction or compensating for non-standard  errors. 
 
Carrier:  A high frequency radio wave having at least one characteristic (frequency, amplitude, or phase), which 
may be varied by modulation from an accepted value.  In general, the carrier wavelength is much shorter than the 
wavelengths of the codes. 
 
Carrier Frequency:  The frequency of the unmodulated fundamental output of a radio transmitter. 
 
Carrier Phase:  The phase measurement of the carrier wave, converted from a percentage to millimeters. 
 
 Cartesian Coordinates:  A coordinate system in which locations of points in space are expressed by reference to 
three mutually perpendicular planes, called coordinate planes. The three planes intersect in three straight lines called 
coordinate axes. The system is referred to as geocentric  Cartesian coordinates when it defines the position of 
a point with respect to the center of mass of the Earth. (See X-axis, Y-axis, and Z-axis.) 
  
Celestial Coordinates:  The coordinates used to locate a celestial body by various systems.  The coordinates 
considered in artillery are Declination and Right Ascension.

Celestial Equator:  The great circle on the celestial sphere whose plane is perpendicular to the axis of rotation of 
the Earth. 
   
Celestial Geodesy:  The branch of geodesy that utilizes observations of near celestial bodies, including manmade 
satellites, to determine the size and shape of the Earth. 
 
Celestial Horizon:  That circle on the celestial sphere formed by the intersection of the celestial sphere and a plane 
through the center of the Earth, perpendicular to the zenith-nadir line. 
 
Celestial North and South Poles:  The points at which the prolonged polar axis of the Earth intersects the celestial 
sphere. The Celestial North Pole is the "P" in the PZS Triangle.  
 
Celestial Sphere:  An imaginary sphere of infinite radius concentric with the Earth, on which all celestial bodies 
except the Earth are imagined to be projected.  Astronomic surveying establishes that the celestial sphere and all 
bodies on the sphere rotate around the Earth from east to west.     
 
 
 
 
Central Meridian:  (1) The line of longitude at the center of a map projection. Generally considered as the  
              basis for constructing the projection.  
  

(2) The longitude of origin at the center of each six-degree zone of the UTM grid system. 
 

                (3) The longitude of the center of a time zone. 
 
Channel:  GPS receiver hardware and software that allows the receiver to track the signal from one satellite at one 
of the two carrier frequencies. An eight-channel dual frequency receiver actually tracks sixteen channels. 
 
Chip:  The minimum transition time interval for individual bits of either a 0 or a 1 in a binary pulse code usually 
transmitted in a pseudo-random sequence. 
 



DRAFT 

Appendix C-6 

Circular Error (CE):  An accuracy figure representing the stated percentage of probability that any point expressed 
as a function of two linear components (e.g., horizontal position) will be within the given figure. Commonly used 
figures are CEP (50%), CE 1  (39.35%), CE (90%).   
 
Circumpolar:  Revolving about the elevated pole  without setting.  A celestial body is circumpolar when its polar 
distance is approximately equal to, or less than, the latitude of the observer. 
 
Clock Bias:  The difference between a clock's indicated time and true Universal time. 
 
Clockwise Angle:  The horizontal angle measured on a clockwise rotation scale. The alidade does not necessarily 
have to turn clockwise to measure a clockwise angle. For example, the horizontal scale of a T2-E will measure the 
same angle between two stations no matter what direction the alidade is turned. 
 
Coaltitudes:  The compliment of altitude, or 90° minus the altitude.  The term has significance only when used in 
connection with altitude measured from the celestial horizon, when it is synonymous with zenith distance. 
 
Codeless Receiver:  An instrument that does not  require knowledge of the P or C/A codes to perform 
measurements.  This type of receiver does not record ephemeris data; consequently, before a baseline solution is 
computed, an ephemeris file must be obtained from another source. 
 
Code Receiver:  An instrument that does require knowledge of the P or C/A codes to complete its measurements.  
This type of receiver will record the broadcast ephemeris. 
 
Coincidence:  (1) in the measurement of angles with a theodolite, the instant at which two diametrically opposed  
  Index marks on the circle are in perfect optical alignment and appear to  form a continuous line 

across the dividing line of the circle.   
  
   (2) A prismatic arrangement common to leveling instruments and older theodolites wherein  
   one-half of opposite ends of the leveling bubble are brought into view in a single image.    
   Coincidence is achieved when two halves of the bubble ends match. 
 
Colatitude:  The side of the PZS triangle from the  zenith to the pole.  Referred to as the compliment of latitude, 
or 90° minus the latitude.   
 
Comparative Accuracy (CA):  The ratio between the difference in two measurements and  the mean of those 
measurements.  It is used to describe the accuracy of distances and is usually expressed as a fraction with 1 as a 
numerator.    
 
Conformal Map Projection:  A map projection on which the shape of any small area of the surface mapped is 
preserved unchanged, and all angles around any point are correctly represented. Also called an orthomorphic map 
projection. 
 
Conic Map Projection, Tangent:  A map projection produced by projecting the geographic meridians and parallels 
of a reference ellipsoid onto a cone that is tangent to the surface of the ellipsoid.  The point of tangency is usually a 
parallel of latitude.  Also called a conic map projection with one standard parallel. 
 
Conic Map Projection, Secant:  A map projection produced by projecting the geographic meridians and parallels 
of a reference ellipsoid onto a cone that is secant to the surface of the ellipsoid.  The points of secancy are usually 
two parallels of latitude.  Also called a conic map projection with two standard parallels.  (An example is the 
Lambert Conformal Projection.)    
 
Contour:  Imaginary lines in which all points on each line have the same elevation.  Used to depict the terrain of the 
ground onto the flat surface of a map. 
 
Contour Interval:  The difference in elevation between two adjacent contour lines.  This interval is usually listed 
below the bar graph in the marginal data of a map. 
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Contour line:  A line on a map in which all points on the line have the same elevation. 
 
Contour Line, Index:  An index contour line is a line of equal elevation that is depicted on a map in a bold print to 
distinguish it from intermediate contour lines.  These lines are normally depicted as every fifth line; therefore, the 
elevation difference between these lines is normally five times the contour interval.  
 
Contour Line, Intermediate:  The contour lines drawn between index contour lines.  The elevation difference 
between these lines is equal to the contour interval. 
  
Contour Line, Supplementary:  A contour line drawn between two intermediate contour lines.  These lines are 
usually a dashed line and indicate an elevation difference of one-half the contour interval. 
 
Control Segment:  One of three GPS segments. The control segment is made up of monitoring and control stations 
that ensure the accuracy of the GPS satellite orbits and operation of their atomic clocks.  There are currently five 
stations in the control segment. 
 
Convergence:  The angular difference between two meridians at the intersection of two lines that are tangent to the 
meridians at the same parallel of latitude.  Usually called convergence of the meridians. 
 
Coordinates:  Linear or angular quantities that designate the position of a point in a given frame of reference.  This 
term is usually referenced to three-dimensional positioning systems such as Cartesian Coordinates or Geodetic 
coordinates. The term has also been used to describe the position of a point located on a two dimensional grid 
system such as UTM or UPS. 
 
Counterclockwise Angle:  A horizontal angle measured in a counterclockwise direction.  Used for the measurement 
of deflection angles. 
 
Course/Acquisition Code (C/A):  The standard GPS code, it is broadcast on the L-1 frequency and is not 
encrypted.  This code is subject to selective availability, and is sometimes called the Civilian Access Code or, the 
Clear Access Code. 
  
 
 
Curvature of Earth:  (1) The offset from the tangent to the curve as a result of the curvature of the Earth and  
    refraction combined.  
  

(2) The divergence of a plane surface from the surface of the Earth. 
 
Cycle Ambiguity:  see Ambiguity. 
 
Cycle Slip:  A discontinuity in measured carrier beat phase resulting in a temporary loss of lock in the carrier-
tracking loop of a GPS receiver. 
 
Cylindrical Map Projection:  A map projection produced by projecting the geographic meridians and  
parallels of a reference ellipsoid onto a cylinder, and then developing the cylinder into a plane.  This projection can 
be either tangent, or secant to the ellipsoid depending on the purpose of the product. 
 
Datum:  (1) Any numerical or geometrical quantity, or set of such quantities which may serve as a reference or  
      base for other quantities.  
 
      (2)  A point, line, or surface used as a reference, as in surveying, mapping, or geology.   
 
Datum, Horizontal:  Also called a geodetic datum.  A horizontal datum is generally defined by at least five 
quantities relating to position, azimuth, gravity model, and a reference ellipsoid.  It fixes a reference ellipsoid to a 
specific orientation with respect to the surface of the geoid. 
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Datum Point:  Any reference point of known or assumed coordinates from which calculations or measurements 
may be taken. 
 
Datum Transformation:  The systematic elimination of discrepancies between adjoining and  overlapping 
triangulation networks from different datums by moving the origins, rotating, and stretching the networks to fit 
together. 
 
Datum, Vertical:  A level surface to which elevations are referred, usually Mean Sea Level. Sometimes referred to 
as an Altitude Datum. 
  
D-Code:  see NAV Data. 
 
Declination:   (1) The angular distance from the celestial equator to a celestial body measured along the hour  
   circle of the celestial body. Declination is positive when the body is north of the celestial equator 
   and negative when south.   Declination roughly corresponds to astronomic latitude on the Earth.  

 
(2) Often used as a shortened term for magnetic declination, although this use is technically      
incorrect.     

 
Declination, Grid:  The angular difference between Magnetic north and Grid north. 
 
Declination, Magnetic:  The angular difference between Magnetic and True north. 
 
Deflection of the Vertical:  The angular difference between the upward direction of the plumb line (the vertical), 
and the perpendicular (normal) to the reference ellipsoid.  This difference seldom exceeds 30" except in 
mountainous areas. 
 
 
 
Differencing:  A technique used in baseline processing to resolve the integer cycle ambiguity, and to reduce a 
number of error sources including oscillator variations and atmospheric and orbital modeling errors.  This technique 
"differences" the  measurement of the carrier beat phase across time, frequency, receivers, satellites, or any 
combination of these.  The three most utilized differencing techniques are described below:  
  

Single Difference between receivers is the instantaneous difference in the complete carrier beat phase 
measurements made at two receivers simultaneously tracking the same signal.  

 
 Double Difference between receivers and satellites is found by differencing the single difference for one  
 satellite with the single difference for another satellite where both single differences are from the same epoch.    
  

Triple Difference between receivers, between satellites, and between epochs (time) is the difference between a 
double difference at one epoch and the same double difference at the following epoch. 

   
Differential Positioning:  The determination of  the position of a station relative to a reference station when 
GPS receivers at each station are simultaneously tracking the same signals. 
 
Dilution of Precision (DOP):  A measure of the geometric contribution to the uncertainty of a position fix.  The 
more specific terms are given  below.  

(1) GDOP- Geometric Dilution of Precision is the measurement accuracy in 3D position and time.  
 

 (2) PDOP- Position Dilution of Precision is the measurement accuracy in 3D position.   
  
 (3) HDOP- Horizontal Dilution of Precision is the measurement accuracy 2D horizontal position.  
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(4) VDOP- Vertical Dilution of Precision is the measurement accuracy as standard deviation of vertical 
height.     

  
 (5) RDOP- Relative Dilution of Precision is a  measurement of the quality of baseline reductions. 
  
Distance:  The spatial separation of two points, measured by the length of a line joining them. 
 
Distance Angle:  An angle in a triangle opposite a side used as a base in the solution of the triangle, or a side whose 
length is to be computed. 
 
Distance, Horizontal:  The distance measured on a horizontal plane.  Horizontal distance refers primarily to taped 
distances or to distances reduced to horizontal through computations. 
 
Distance, Slope:  A straight-line distance between two points of unequal elevation.  A slope distance is usually 
derived by electronic means and must be reduced to horizontal distance for use in artillery survey computations. 
 
Doppler-aiding:  A signal processing strategy that uses a measured Doppler shift to help the receiver smoothly 
track the GPS signal, allowing more precise velocity and position measurement. 
 
Doppler Shift:  The apparent change in frequency of a received signal due to the rate of change of the distance 
between the transmitter and receiver. 
 
Double Difference:  see Differencing. 
 
Dynamic Positioning:  see Kinematic Positioning 
 
Earth-centered Ellipsoid:  A reference ellipsoid whose geometric center coincides with the Earth's center of 
gravity and whose semi-minor axis  coincides with the Earth's rotational axis. 
 
Earth-fixed Coordinate System:  Any coordinate system in which the axes are stationary  with respect to 
the Earth. 
 
Easting:  The eastward (left to right) reading of grid values.  This term is used with two-dimensional coordinate 
systems. 
 
Eccentricity:  The ratio of the distance from the center of an ellipse to its focus on the semi-major axis. 
 
Ecliptic:  The great circle formed by the intersection of the plane of the Earth's orbit around the Sun and the 
celestial sphere. 
 
Elevation:  Vertical distance from a datum, usually mean sea level, to a point on the Earth's surface.  More exactly, 
it is the distance between a point on  the Earth's surface and the geoid, measured on a line perpendicular to 
the geoid.  Elevation should not be confused with altitude, which refers to points above the Earth's surface.  
Elevation is sometimes referred to as orthometric height. 
 
Ellipsoid:  A surface whose plane sections (cross sections) are all ellipses or circles, or the solid  enclosed by such 
a surface.  The terms ellipsoid and spheroid are used interchangeably.  See also Reference Ellipsoid. 
 
Ellipsoid Height:  The distance between a point on the Earth's surface and the reference ellipsoid, measured along a 
line that is perpendicular to the ellipsoid.  The ellipsoid height is positive if the  point is outside of the reference 
ellipsoid.  Also called geodetic height. 
 
Ellipsoid of Revolution:  The surface generated by an ellipse rotating on one of its axes.  Also called an ellipsoid of 
rotation. 
 
Epoch:  A period of time or a date selected as a reference for a measurement. 
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Equator:  The great circle on the Earth midway between the poles and in a plane perpendicular to the Earth's axis of 
rotation.  It is the line of zero latitude. 
 
Equatorial Axis:  The diameter of the Earth described between two points on the equator.  Twice the semi-major 
axis of a reference ellipsoid. 
 
Equatorial Plane:  A plane that includes all the points located at the equator. 
 
Equipotential Surface:  A surface having the same potential of gravity at every point. 
 
Error:  The difference between an observed or computed value of a quantity and the ideal or true value of that 
quantity.  An error is generally classified as one of three types: a blunder, which can be identified and corrected, a 
systematic error, which must be compensated for, and a random error that cannot be identified or compensated for. 
 
Error of Closure:  (1) The amount by which a quantity obtained by a series of related measurements differs 
            from the true or fixed value of the same quantity.  
 

           (2) (Azimuth) The amount by which two values of the same azimuth line, derived by  
          different surveys or other means, fail to be equal.  This is  usually termed azimuth error.   
 
          
 
 
          (3) (Traverse) The amount by which the value of the position of a traverse station, as  
          obtained by computation through a traverse, fails to agree with another value of the same  

        station as determined by a different set of observations or procedures. Usually called radial           
        error, it is also called  traverse error, position error, or horizontal error.   

 
           (4)  (Triangulation) The amount by which the sum of the three interior angles of a triangle  
           differ from 180° (3200 mils).   
 
           (5)  (Horizon) The amount by which the sum of  two or more adjacently measured horizontal  
           angles around one point fails to equal 360° (6400 mils). Measurement of the last horizontal  
           angle completes a circle and is called closing the horizon. 
 
Fast Switching Channel:  A switching channel  with a time sequence short enough to recover the integer part 
of the carrier beat phase.  The switching time is generally between 2 to 5 ms. 
 
Fault Indicator:  On the PADS, an indicator that  allows an equipment operator to see that the  equipment is 
either functioning properly or malfunctioning.    
 
Flattening:  The ratio of the difference between the Semi-Major Axis, and the Semi-Minor Axis, to the Semi-Major 
Axis.  Also called ellipticity. 
 
Frequency Band:  A range of frequencies in a region of the electromagnetic spectrum. 
 
Fundamental Frequency:  The GPS fundamental frequency, F, is 10.23 MHz.  The carrier frequencies are:  
  
    L1 = 154 * F = 1575.42 MHz 
    L2 = 120 * F = 1227.60 MHz  
    
Gauss-Kruger Projection:  The same as the Transverse Mercator Projection with the cylinder of projection placed 
tangent to the reference ellipsoid instead of secant. 
    
GDOP:  see DOP 
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Geocentric:  Relative to the Earth or geoid as a center, measured from the center of the Earth. 
 
Geocentric Coordinates:  Coordinates that define the position of a point with respect to the  center of the 
Earth or geoid.  Geocentric coordinates can be either Cartesian (X, Y, Z) or spherical (geocentric latitude and 
longitude, and radial distance). Astronomic coordinates are geocentric.  
 
Geocentric Geodetic Coordinates:  Geodetic coordinates referred to a geocentric reference ellipsoid. 
 
Geocentric Latitude:  The angle at the center of the Earth or geoid between the plane of the celestial equator and a 
line to a point on the surface of the Earth.  An astronomic latitude is geocentric.  
 
Geocentric Longitude:  Same as geodetic longitude. 
 
Geodesy:  The science that deals with the determination of the size and figure of the Earth.  It also deals with 
determining the external gravitational field of the Earth, the internal structure of  the Earth, and derives three-
dimensional positions for points above, at, and below the surface of the  Earth. 
 
Geodetic Control:  A system of horizontal and/or vertical control stations that have been established and adjusted 
by geodetic methods and in which the size and shape of the Earth have been considered in position computations. 
 
Geodetic Coordinates:  The quantities of latitude, longitude, and ellipsoid height, which define the position of a 
point on the Earth's surface with respect to a reference ellipsoid.  
 
Geodetic Height:  see Ellipsoid Height 
 
Geodetic Latitude (φφφφ):  The angle between the plane of the equator and the normal to the ellipsoid through the 
computation point.    
 
Geodetic Longitude (λλλλ) The angle between the plane of the geodetic meridian and the plane of the Prime Meridian.  
A geodetic longitude can be measured by the angle at the pole of rotation of the reference ellipsoid between the local 
and initial meridians, or by the arc of the geodetic equator intercepted by those meridians. 
 
Geodetic Meridian:  A line on a reference ellipsoid that has the same geodetic longitude at every point. 
 
Geographic Coordinates:  Any coordinate system that relates positions on the Earth in terms of latitude and 
longitude.  Both geodetic and astronomic coordinates are geographic coordinates.   
                                   
Geoid:  The equipotential surface in the gravity field of the Earth, which coincides with the undisturbed mean sea 
level extended continuously through the continents.  The direction of gravity is perpendicular to the geoid at every 
point.  The geoid is the surface of reference for astronomic observations and for geodetic leveling. 
 
Geoid Separation:  The distance between the geoid and the reference ellipsoid measured along a line that is 
perpendicular to the ellipsoid.  The  distance is positive if the geoid is outside (above) the ellipsoid.  Also called 
Geoid Height or Undulation of the Geoid. 
   
GPS Time:  The broadcast GPS time signals are synchronized with atomic clocks at the GPS Master Control 
Station.  These clocks are in turn periodically synchronized with Coordinated Universal Time (UTC).  However, 
UTC is incremented by "leap seconds" to correct for the slowing of the Earth's rotation with respect to the Sun; GPS 
time is not.  As of Oct 1995, GPS time equals UTC + 10 sec.  The fundamental time scale for all Earth time keeping 
is the International Atomic Time (TAI).  It is a continuous time scale not corrected by "leap seconds."  There is a 
constant offset of 10 seconds between GPS time and TAI such that GPS time = TAI + 10 seconds. 
 
Graticule:  A network of lines representing the Earth's parallels of latitude and meridians of longitude. 
 
Great Circle:  A great circle is a circle, the plane of which passes through the center of a sphere or ellipsoid. 
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Greenwich Mean Time (GMT):  Mean solar  time at the meridian of Greenwich, England, used as a basis 
for standard time throughout the world. 
 
Greenwich Meridian:  The meridian of longitude through Greenwich, England; serving as the reference for 
Greenwich time, in contrast with local meridians.  It is accepted, almost universally, as the Prime Meridian or the 
origin of measuring longitude. 
 
Greenwich Time:  Time based upon the Greenwich meridian as reference, as contrasted with that based upon a 
local or zone meridian. Greenwich Time is referred to as Zulu Time. 
 
Grid:  Two sets of parallel lines intersecting at right angles and forming squares.  When oriented with a map 
projection, the grid is used to determine grid coordinates. 
 
Grid Convergence:  The angular difference between the meridian of a point located within a plane grid system 
(such as UTM grid) and a line that is parallel to the central meridian of that grid and passing through the point. 
Grid Coordinates:  Numbers and letters of a two-dimensional coordinate system that designate a point on a map, 
photograph, or chart containing a grid. 
 
Grid Coordinate System:  A plane-rectangular coordinate system usually based on, and mathematically adjusted 
to, a map projection. Also called a Grid Reference System. 
 
Grid North:  The northerly or, zero direction of a grid oriented with a projection.  Grid North in one grid system 
may not be the same direction as in another grid system. 
 
Grid Zone:  An arbitrary division of the Earth's surface designated for identification without reference to latitude or 
longitude. 
 
Gyroscope:  A spinning wheel, which tends to keep a fixed orientation in space.  Used to sense rotation.   
 
Gyrocompassing:  A method used to find True north by sensing the Earth's rotation. 
 
Handover Word:  The word in the GPS message that contains time synchronization information for the transfer 
from the C/A-code to the P-code. 
 
HDOP:  see DOP. 
 
Height:  The vertical distance of an object or point above a reference plane.  
 
Height of Instrument:  The height of the center  of the telescopic alidade above the ground or station mark. 
 
Horizon:  The horizon for any place on the surface  of the Earth is the great circle formed on the  celestial sphere 
by the extension of the plane of the observer's horizon.  In general, the apparent or visible junction of Earth and sky 
as seen from any position. 
 
Horizontal Angle:  In artillery survey, the angle formed by the intersection of the line between the occupied station 
and rear station and the line between the occupied station and the forward. This angle is measured from the rear 
station to the forward station. 
 
Horizontal Control:  A network of stations of known geographic or grid positions referred to a common horizontal 
datum.    
 
Hour Angle:  The time elapsed since the upper transit of a celestial body.  It is the angle between the observer's 
meridian and the hour circle of the celestial body, measured positive westward from the meridian. 
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Hour Circle:  Any great circle on the celestial sphere whose plane is perpendicular to the plane of the Celestial 
Equator.  
 
Instrument Parallax:  A change in the apparent position of an object with respect to the reference marks of  
an instrument, which is caused by imperfect adjustment of the instrument.  
 
Integer-cycle Ambiguity:  The unknown integer number of whole carrier cycles between the satellite and the 
receiver. 
  
Inter Range Operational Number (IRON):  A random number assigned to various Earth orbiting objects assigned 
by the joint US/Canadian  North American Air Defense Command (NORAD).  Each GPS satellite has an individual 
IRON. 
 
Intersection:  The procedure of determining the horizontal position of an unoccupied point by direction 
observations from two or more known positions. 
 
Intersection Station:  A station whose horizontal position is determined by observations made from other stations.  
No observations are made from this station to determine its position. 
 
Ionosphere:  The region of the Earth's atmosphere between the stratosphere and the exosphere,  approximately 50 
to 250 miles above the surface of the earth. 
 
Ionospheric Refraction Delay:  A delay in the propagation of the GPS signal caused by the signal traveling 
through the ionosphere. 
 
Joint Operations Graphic:  The standard 1:250,000 scale DoD cartographic product which  may be produced 
in three versions:  JOG/G (Series 1501) is designed to meet ground requirements, JOG/A (Series 1501 Air) is 
designed to meet air requirements, JOG/R (Series 1501 Radar) is the Air Target Material version in support of radar/ 
intelligence planning and operations requirements. 
 
Kinematic Positioning:  A GPS differential surveying technique, whereby one GPS unit, the  fixed receiver, 
stays on a known control point, while another unit, the rover, collects data on a constantly moving vehicle, while 
continually tracking four or more satellites during the observation period.  This method of GPS survey is used to 
determine the position of the rover receiver.  Also called Dynamic Positioning. 
    
L1:  see L-Band. 
 
L2:  see L-Band. 
 
Lambert Conformal Conic Map Projection:  A conformal map projection of the conical type. This projection 
presents all meridians as straight lines that intersect at a common point outside the boundaries of the map sheet.  All 
parallels are represented as arcs of circles with a common center located at the intersection of the meridians. The 
cone can be projected either tangent or secant to the reference ellipsoid. 
 
Lambert Grid:  An informal designation for a coordinate system based on a Lambert conformal map projection. 
 
Latitude:  The angular distance for a specific spot on the surface of the Earth, from 0° to 90° degrees, north or south 
of the Equator. 
 
L-Band: The radio frequency band from 390 MHz to 1550 MHz.  The primary L-band signal radiated by each 
NAVSTAR satellite is L1 at 1575.42 MHz.  The L1 beacon is modulated with the C/A and P-codes, and with the 
NAV message.  The L2 signal is centered at 1227.50 MHz and is modulated with the P-code and NAV message. 
  
Leap Second:  The step adjustment made to UTC to compensate for approximately 1 second of additional time that 
is transmitted by UTC signals each year.  Normally, UTC is decreased by exactly 1 second (i.e. the leap second) at 
24 hours on the last day of December, and/or June. 
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Least Squares:  A method of adjusting observations in which the sum of the squares of all of the deviations or 
residuals derived in fitting the observations to a mathematical model is made a minimum.  Such an adjustment is 
based on the assumption that blunders and systematic errors have been removed from the data, and only random 
errors remain. 
           
Lensatic Compass:  A type of magnetic compass equipped with a lens that permits the observer to read the far side 
of the moveable dial.  The scale is usually incremented in both mils and degrees. 
 
Leveling:  The operations of measuring vertical distances to determine elevations.  
 
Local Coordinate System:  A right-handed rectangular coordinate system of which the Z-axis coincides with the 
plumb line through the origin. 
 
Local Datum:  The point of reference for geodetic control used exclusively in a small area.  Usually identified by a 
proper name. 
 
Local Time:  Time based on the local meridian as  reference, as contrasted with time based upon a time zone 
meridian or the meridian of Greenwich. 
 
Lock:  The state of non-interruption in the reception of a radio signal. 
 
Loop Traverse:  A closed traverse that starts and ends at the same station.  This traverse provides no check on 
starting position and azimuth, nor does it provide validation against systematic distance error. 
 
Loran:  A long-range radio navigation position fixing system using the time difference of reception of pulse type 
transmissions from two or  more fixed positions. 
 
Loran C:  A loran position fixing system using a combination of time difference of reception, and phase difference 
of signals from two stations to provide a line of position.             
 
Longitude:  The angular distance, from 0° to 180° degrees east or west of the Prime meridian, for a specific location 
on the surface of the Earth.  (In most cases the Greenwich Meridian is referred to as the Prime Meridian.)  
 
Magnetic North:  The direction indicated by the north seeking pole of a freely suspended magnetic needle, 
influenced only by the Earth's magnetic field. 
 
Magnitude:  Relative brightness of a celestial body.  In artillery survey, there are 73 (Sun not included)  accepted 
survey stars.  Sirius (star #25) is the brightest of those stars with a magnitude of -1.6; Octanis (star #69) is the 
dimmest of those stars with a magnitude of +3.7. 
 
Map:  A graphic representation of the Earth, or a part of the Earth, at an established scale, projected on a  
 plane surface. 
 
Map Projection:  A systematic drawing of lines on a plane surface to represent parallels of latitude and meridians 
of longitude of the Earth or of a section of the earth.  The type of map projection used is dependent upon the purpose 
of the map. 
 
Map Scale:  The ratio or fraction between the distance on a map or chart and the corresponding  ground distance.  
Military maps are usually classified as one of three types:  Large Scale maps have a scale of 1:75,000 or larger, 
Medium Scale maps have a scale that is larger than 1:600,000 and smaller than 1:75,000, Small Scale maps have a 
scale of 1:600,000 or smaller.  Standard scales for military maps are specified in STANAG 3677. 
 
Map Series:  A collection of map sheets usually having the same scale and cartographic specifications. 
 
Map Sheet:  An individual map or chart, usually part of a series. 
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Marginal Data:  All explanatory information given in the margin of a map or chart, which clarifies, defines, 
illustrates, and/or supplements the graphic portion of the map sheet.  Marginal Data requirements for military maps 
and charts are specified in STANAG 3676. 
 
Mean Sea Level (MSL):  The average height of the surface of the sea for all stages of the tide; used as a reference 
(datum) for elevations and closely resembles the geoid.  
 
Mercator Map Projection:  A conformal map projection of the cylindrical type.  This projection depicts the 
Equator as a straight line true to scale.  Evenly spaced parallel lines set perpendicular to the Equator represent the 
meridians of longitude.  The parallels of latitude are depicted as a set of lines placed perpendicular to the meridians 
and therefore parallel to the equator.  Conformality is maintained by increasing the space between the parallels of 
latitude as they increase in distance from the Equator. 
 
Meridian:  A north-south reference line, particularly a great circle, through the geographical poles of the Earth, 
from which longitudes and azimuths are determined. 
 
Military Grid Reference System (MGRS):  A system used to accurately identify the unique position of a point on 
the Earth's surface.  This system is designed for use with the UTM and UPS grid systems. 
 
Monitor Station:  One of five worldwide stations maintained by the DoD and used in the GPS Control Segment to 
monitor and control satellite clock and orbital parameters.  Corrections are calculated and uploaded to each satellite 
at least once per day. 
 
Multipath:  A phenomenon similar to "ghosts" on a television screen; whereby GPS signals from a satellite arrive at 
an antenna after having  traversed different paths.  The signal traversing the longer path may have been reflected 
off one or more objects (i.e.. the ground, water, building, etc.) and once received by the antenna will result in a 
larger pseudo-range estimate and increase the error. Multipath usually results in multipath error. 
  
Multipath Error:  A position error resulting from radio signals traveling from the transmitter to the receiver by two 
paths of different electrical lengths. 
  
Nadir:  That point where the extension of the plumb line beneath the observer intersects the celestial sphere. 
 
National Geodetic Reference System (NGRS):  A system of common or relative survey control points throughout 
the United States and Puerto Rico as adjusted by the National Geodetic Survey (NGS). 
 
NAV Data:  The 1500-bit Navigation message broadcast by each satellite at 50 bps on both the  L1 and L2 
beacons.  This message contains system time, clock correction parameters, ionospheric delay model parameters, and 
the satellite vehicle's ephemeris and health.  This information is used to process GPS signals and obtain user position 
and  velocity.  Sometimes referred to as the Navigation Message, Satellite Message, or the D-code. 
   
NAVSTAR:  NAVigation Satellite Timing And Ranging.  NAVSTAR is the name given to GPS satellites, 
originally manufactured by Rockwell International. 
 
Neatlines:  The lines that bound the body of a map; usually parallels and meridians, they can sometimes be 
conventional or arbitrary grid lines. 
 
Normal:  A straight line that is perpendicular to a surface or to another line. 
 
Northing:  A northward (bottom to top) reading of  grid values on a map. 
 
Oblate Ellipsoid:  An ellipsoid whose shorter axis is the axis of rotation.  All current reference ellipsoids are oblate. 
 
Observer's Meridian:  The great circle on the celestial sphere that passes through both celestial poles, and the 
observer's zenith.   
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Open Traverse:  A traverse that begins from a station of known or assumed position, but does not end on such a 
station.  This procedure allows no verification of fieldwork or starting control. 
 
Optical Plummet:  see Vertical Collimation. 
 
Orienting Line:  A line of known azimuth between two points on the ground. 
 
Orthometric Height:  see Elevation. 
 
Outage:  The period of time when the Dilution of Precision exceeds a specified maximum. 
 
Overlapping Grid:  The extension of a military grid beyond its designated limits to map sheets in areas bordering 
grid, grid zone, or ellipsoid/datum junctions.  Normally a large-scale map within 25 miles of a junction will depict 
the overlapping grid as tick marks located outside the neatlines of the map. 
 
Parallax:  The difference in altitude of a body as seen from the center of the Earth, and from a point on the surface 
of the Earth.  There is no apparent parallax of the fixed stars, but that of the Sun and planets is measurable.  Parallax 
makes the body appear lower than it actually is; therefore, the correction is added. 
 
Parallel:  A circle on the surface of the Earth or ellipsoid, parallel to the equator, which connects all points of equal 
latitude. 
 
PDOP: see DOP. 
 
Perigee:  The point in the orbit of a satellite about the Earth that is the least distant from the center of the Earth. 
 
Phase Measurement:  A measurement expressed as a percentage of a portion of an entire wave (e.g., a sine wave).  
For example, a complete wavelength is 100%, one-half is 50%. 
 
 Plane Rectangular Coordinates:  A system of coordinates in a horizontal plane used to describe the positions of 
points with respect to an arbitrary origin.  A pair of axes that intersect at right angles establishes the origin.  The 
position of a point is determined by its distance from these axes. 
 
Plane Survey:  A survey in which the surface of the Earth is considered a plane.  Precise results may be obtained 
with plane survey techniques in small areas; however, the accuracy and precision of such  results will decrease as the 
survey increases in size. 
 
Polar Distance:  The side of the PZS triangle from the celestial North Pole to the celestial body.  The polar distance 
is determined by algebraically subtracting the declination of the body from 90° (1600 mils).   
 
Polar Map Projection:  A map projection centered on a pole. 
 
Polar Stereographic Map Projection:  A stereographic projection centered on a pole of the reference ellipsoid.  
 
Polaris:  The second magnitude star, Alpha, in the constellation Ursa Minor (Little Dipper).  In artillery survey, it is 
the recommended star for astronomic observations.  It is listed as star #10 and has a magnitude of 2.1.  Polaris is 
called the North Star. 
 
Porro Prism:  A prism that has two reflecting surfaces at right angles to each other.  It deviates the axis 180° and 
inverts the image in the plane in which the reflection takes place.  
 
Precise Code (P-Code):  A sequence of pseudo- random, binary biphase modulations on the GPS carriers L1 
and L2 at a chipping rate of + 10.23 MHz which repeats every 267 days.  It is divided into 37 one-week segments, 
five of which are used by the ground segment and the other 32 are available for satellite vehicles.  Therefore, each 
SV has a unique one-week segment code that is a subset of the overall P(Y) code sequence. 
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Precise Ephemeris:  The ephemeris computed after the transmission of the satellite signal and based on satellite 
tracking information.  The broadcast ephemeris tells where the satellite is expected to be, and the precise ephemeris 
is where the satellite actually was. 
  
Precise Positioning Service (PPS):  Dynamic Positioning of a single receiver based on the P-code.  Currently, PPS 
is the most accurate dynamic positioning service offered with GPS.  In general, a receiver can only be considered a 
PPS receiver if it can use the encrypted Y-code, and negate S/A. 
 
Precision:  How close a group or sample of measurements are to each other.  A group of measurements will have 
high precision and low accuracy if the measurements are close together yet not close to a standard or true 
measurement. High precision is indicated by a low standard deviation.  
  
Preferred Datum:  A geodetic datum selected as a base for consolidation of local independent datums  within a 
geographical area. 
 
Prime Meridian:  The meridian of 0° longitude,  used as the origin for measurement of longitude.  Also called 
the Greenwich Meridian. 
         
Prime Vertical:  The vertical circle that is perpendicular to the plane of the observer's meridian and intersects the 
celestial horizon at the  points directly true east and west of the observer's meridian. 
 
Projection:  The extension of lines or planes to intersect a given surface; the transfer of a point from one surface to 
a corresponding position on another surface by graphical or analytical methods. 
 
Pseudolite:  A ground based GPS station that can be used in a ranging solution.  The station transmits a signal with 
a structure similar to that of an actual GPS satellite. 
 
Pseudo-random Noise (PRN):  When used as a description of code, it indicates that the code has some random 
noise-like properties.  Each GPS satellite has a unique PRN number assigned to it. 
 
Pseudo-range:  The time shift required to align a replica of a GPS code generated in the receiver with the code 
received from the satellite, scaled into distance by the speed of light.  The time shift is the difference between the 
time of signal reception and the time of signal transmission where the reception is measured in the receiver  time 
reference and the transmission is measured in the satellite time reference.  Therefore, the pseudo-range contains 
several errors including satellite/receiver time offset and satellite ephemeris error. 
   
Pseudo-range Observable:  The difference between the time of transmission and the time of arrival of a particular 
signal transmitted by the satellite. 
 
Radial Error:  see Error of Closure, (3). 
 
Random Error:  Those errors not classified as blunders, systematic errors, or periodic errors. They are numerous, 
individually small, and each is as likely to be positive as negative. 
 
RDOP:  see DOP. 
 
Reciprocal Vertical Angle:  A vertical angle measured over a line at both ends to eliminate (at least partly) the 
effects of curvature and refraction. Reciprocal observations must be made as  simultaneously as practical to 
reduce error caused by changing refractive conditions. 
 
Reference Ellipsoid:  A mathematical figure used to closely approach the dimensions of the geoid in the section of 
the Earth's surface being considered.       
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Refraction:  The refraction of a celestial body is the apparent displacement of the body caused by the bending of 
light rays passing through the Earth's gravitation, and layers of varying air density.  The celestial body will appear 
higher than it actually is; therefore, the correction is subtracted. 
 
Rejection Limit:  Used in survey to refer to a maximum allowable error or deviation from a standard, usually a 
mean value, of two or more measurements. 
 
Relief:  Inequalities of elevation and the configuration of land features on the surface of the Earth that may be 
represented on maps or charts by contours, shading, or spot elevations. 
 
Resection:  The determination of the horizontal position of a station by observed directions from that station to 
points with known positions. 
 
Residual:  A general term denoting a quantity remaining after some other quantity has been subtracted.  For 
example, if the true value of a measurement is subtracted from the observed value, the difference can be called a 
residual; it is often referred to as an error. 
 
Residual Error:  The difference between any value of a quantity in a series of observations, corrected for known 
systematic errors, and the value of the quantity obtained from the combination or adjustment of that series.  
Subsequently used as the difference between an observed value and the  mean of all observed values of a set. 
 
Reticle:  A system of wires, hairs, etched lines, or the like, placed normal to the axis of a telescope at its principle 
focus, by means of which the telescope is sighted on a target, or by means of which readings are made on some scale 
such as a leveling or stadia rod.             
 
Revolution:  The turning of a body about an exterior point or object.  The Earth revolves around the sun  on a 600 
million mile orbit at a speed of about 18.5 miles per second. 
                    
Right Ascension:  The right ascension (RA) of a celestial body is the arc on the celestial equator measured from the 
Vernal Equinox eastward to the  hour circle of the body.  It is measured in units of time from 0 to 24 hours.  
Right Ascension roughly corresponds to longitude on Earth. 
 
Root Mean Square (RMS):  see Standard Deviation. 
 
Rotation:  The turning of a body on its axis.  In celestial terms the body usually rotates around its north-south axis; 
the Earth rotates from west to east. 
 
Satellite Surveying:  (1)  (Doppler) The process of positioning one or more points on the Earth's surface by 
                 collecting Doppler shift data from passes of Navy navigation satellites.   
 

 (2)  (NAVSTAR GPS) The process of positioning one or more points by resection with  
   Signals received from Global Positioning Satellites. 

 
Scale Factor:  A multiplier for reducing a distance from a map to the actual distance on the datum of the map.  
Scale factor is dependent on the map projection. 
 
S-Code:  another name for C/A-code. 
 
Secant:  A line that intersects a geometric curve or surface at two or more points.  For example, a cone that is secant 
to an ellipsoid intersects the ellipsoid at two different parallels of latitude.  
 
Secondary Grid:  An obsolete grid shown on maps in conjunction with the primary grid.  An example is a map 
sheet with UTM as the primary grid and British National as a secondary grid. 
 
Selective Availability:  The DoD policy of intentionally degrading the accuracy of the C/A-code. 
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Semi-major Axis:  One-half of the longest diameter of an ellipse. 
 
Semi-minor Axis:  One-half of the shortest diameter of an ellipse. 
 
Sidereal Time:  Time determined by the stars.  A  sidereal day is 3 minutes and 56 seconds shorter than a 24-
hour day. 
 
Simultaneous Measurements:  A measurement or set of measurements referred to the same epoch. 
 
Single Differencing:  see Differencing. 
 
Slow Switching Channel:  A channel that switches with a period too long to recover the integer part of the carrier 
phase. 
 
Solar Time:  Time determined by the sun.  A solar day is 24 hours in duration. 
 
Solstice:  The solstice occurs at two points on the ecliptic midway between each equinox.  When the ecliptic 
is north of the celestial equator, the  midpoint is called the summer solstice and occurs about 21 June.  When the 
ecliptic is south of the celestial equator, the midpoint is called the winter solstice and occurs about 21 December.  
The  solstice occurs when the Sun is at its greatest distance north or south of the equator. 
 
Space Segment:  The portion of the GPS system with the major components in space; consists  mainly of the 
satellites. 
 
Spherical Coordinates:  A coordinate system used to locate points on the celestial sphere.  The two 
systems currently in use are the horizon and  equator systems.  Artillery surveyors use the equator system.  The 
origin for this system is the vernal equinox and the celestial equator.  See Celestial Coordinates. 
 
Spheroid:  see Ellipsoid.  
 
Spot Elevation:  A point on a map or chart whose elevation is noted, usually not monumented. 
 
Squaring-Type Channel:  A receiver channel that multiplies the received signal by itself to obtain a second 
harmonic of the carrier, which does not contain the code modulation. 
 
Standard Deviation:  (1) The range of how close the measured values are from the arithmetic average.  A low 
     standard deviation indicates that the measurements or observations are close together.  
 

(2) The square root of the quantity obtained by dividing the sum of the squared errors by 
the number of errors minus one.  Also called standard error and root mean square (RMS). 

 
Standard Positioning Service:  Positioning of a single receiver based on the C/A-code. 
  
State Plane Coordinate System:  The plane-rectangular coordinate systems established by the National Geodetic 
Survey (NGS), one for each state in the US, for use in defining positions of geodetic stations in terms of plane-
rectangular (X, Y) coordinates. 
 
Stereographic Map Projection:  A perspective, conformal, map projection on a tangent plane, with the point of 
projection at the opposite end of  the diameter of the sphere from the tangent plane. 
 
Stop-and-Go Kinematic Surveying:  A GPS differential survey technique whereby one GPS receiver, the fixed 
receiver, remains on a station of known position while the other receiver, the rover,  collects signals on an 
unknown station for a short period of time, then moves to subsequent points to collect signals for a another short 
period of time, all the while, continually tracking four or more  satellites during the observation period.  This 
technique is used to determine the position of the rover receiver. 
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Survey:  The act or operation of making measurements for determining the relative positions of points on, above, or 
beneath the Earth's surface. 
 
Survey, Geodetic:  Survey procedures that take into effect the size and shape of the Earth.  A reference ellipsoid 
that mathematically represents the geoid and the horizontal and vertical datums is used. 
 
Survey, Plane:  Those survey procedures in which the curvature of the Earth is not usually considered and 
computations of relative positions are made using the principles of plane geometry and plane trigonometry. 
 
Switching Channel:  A channel that is sequenced through a number of satellite signals at a rate that is slower than 
and asynchronous with the message data rate. 
  
Systematic Error:  see Accumulative Error. 
 
Tangent:  A line, curve, plane or other geometric figure that touches another geometric figure in only one point 
 
Theodolite:  A precision surveying instrument consisting of an alidade with a telescope.  It is mounted on an 
accurately graduated circle and is equipped with necessary levels and reading devices.  Sometimes the alidade 
includes a graduated vertical circle. 
 
Time Tag:  The time appended to a GPS measurement. 
 
Time Zone:  An area in all parts of which the same time is kept.  In general, the world is divided into 24 time zones, 
each 15° wide and centered on a meridian whose longitude is evenly divisible by 15.  In many areas of the world, 
political time zones are observed which means that the standard  time zone has been expanded to cover the 
entire political boundary of the area. 
 
Topographic Map:  A map that presents the vertical position of features in measurable form as well as their 
horizontal positions. 
 
Translocation:  see Differential Positioning. 
 
Transverse Mercator Map Projection:  A conformal, cylindrical map projection, being in principle equivalent to 
the Mercator map projection turned (transverse) 90° in azimuth.  In this projection, a straight line represents the 
central meridian of each 6° zone.  The cylinder can be tangent to the ellipsoid but is usually considered to be secant 
to the ellipsoid. 
 
Traverse:  A method of surveying in which distances and azimuths between stations are determined for  
 use in the computations of the positions of the stations. 
 
Triangulation:  A method of surveying in which interior angles of single or adjacent triangles are  
 measured to determine the position of stations located at the vertices of each triangle. 
 
Trig List:  A list of essential information of accurately located survey control points, both horizontal and vertical.  
For military units, guidance for these listings is provided in STANAG 2210. 
 
Trilateration:  A method of surveying wherein the lengths of the triangle sides are measured, usually by electronic 
methods, and the angles are computed from the measured lengths. 
 
Triple Differencing:  see Differencing. 
 
Troposphere:  The inner layer of the atmosphere, located between 6 and 12 miles above the Earth's  surface. 
 
True North:  The direction from an observer's position to the geographical North Pole.  The north direction of any 
geographic meridian. 
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Undulation:  The dips and swells that are the surface of the geoid. 
 
Universal Polar Stereographic (UPS) Grid:  A military grid system based on the polar  stereographic map 
projection.  Applied to maps of the Earth's polar regions north of 84° N latitude and south of 80° S latitude.   
 
Universal Time:  Standard universally accepted time based on the Greenwich Meridian. 
 
Universal Time Coordinated (UTC):  A uniform time system based on an atomic second maintained within 1 
second of true time (UT1 and UT2) by the addition or deletion of leap seconds. 
 
Universal Transverse Mercator (UTM) Grid:  A military grid system based on the transverse Mercator map 
projection.  Applied to maps between the latitudes of 84° N and 80° S.  
 
User Equivalent Range Error (UERE):  A  term for GPS measurement accuracy, which represents the 
combined effects of ephemeris uncertainties, propagation errors, clock and timing errors, and receiver noise.  A high 
UERE may indicate that S/A has been imposed on the satellite.   
 
User Segment:  The portion of the GPS system that is directly interfaced by the user; mainly GPS receivers. 
 
VDOP:  see DOP. 
 
Vector:  see Baseline 
 
Vernal Equinox:  The imaginary point on the celestial sphere where the apparent annual path of the Sun crosses the 
celestial equator moving from south to north.  Also the point from which right ascension is measured. 
 
Vertical:  The line perpendicular to the geoid at any point.  It is the direction of which the force of gravity acts.  
 
 
 
 
 
Vertical Angle:  (1) An angle in a vertical plane.     
        

     (2) A vertical angle can be either the angle formed between the zenith and a line to a point  
     (zenith distance) or the angle formed between the horizon and a line to a point (altitude).  The  
     zenith distance and altitude are complimentary angles.  In artillery survey the second is used.  

    Our instruments provide zenith distance, which we have termed the Vertical Reading.   
 
Vertical Circle:  Any great circle on the celestial  sphere that passes through the observer's zenith-nadir. 
 
Vertical Collimation:  A telescope so mounted that its collimation axis can be made to coincide with the vertical 
(or direction of the plumb line). The vertical collimator serves as an optical plumb; it is usually designed for use in 
placing a mark on the ground directly under an instrument or for  placing an instrument directly over a mark 
on the ground. Also called Optical Plummet. 
 
World Geodetic System (WGS):  One of several Earth-centered Earth-fixed ellipsoid/datum systems that positions 
its origin at the center of the Earth's mass.  Designed to replace local datums, WGS-84 is the current system in use. 
 
X-axis:  (1) In a system of plane rectangular coordinates, the x-axis is the line on which distances to the right or  
   left (east or west) of the reference line are marked and measured.   
  

  (2) In a three dimensional system (i.e. Cartesian Coordinates) the x-axis is the line that lies perpendicular   
to the y-z plane and intersects that plane at its origin.  An x-coordinate is the length of a line in the x-y 
plane that is parallel to the x-axis and measured from the y-z plane. 
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Y-axis:  (1) In a system of plane rectangular coordinates, the y-axis is the line on which distances above or below  
  (north or south) of a reference line are marked and measured.   
 

(2) In a three dimensional system (i.e. Cartesian Coordinates) the y-axis is the line that lies perpendicular to 
the x-z plane and intersects that plane at its origin.  A y-coordinate is the length of a line in the x-y plane 
that is parallel to the y-axis and measured from the x-z plane. 

 
Y-Code:  Essentially the P-code after encryption. 
 
Z-axis:  In a three-dimensional coordinate system (i.e. Cartesian Coordinates), the z-axis is the line that lies 
perpendicular to the x-y plane and intersects  that plane at its origin.  The z-axis coincides with the rotational axis of 
a reference ellipsoid.  A z-coordinate is the length of a line that is parallel to the z-axis and is measured from the 
intersection of the x-coordinate and y-coordinate to a point on  the surface of the Earth. 
 
Z-count Word:  The GPS satellite clock time at the leading edge of the data subframe of the transmitted NAV Data 
message. 
 
Z-time:  see Greenwich Mean Time. 
 
Zenith:  The point where the extension of the plumb line overhead intersects the celestial sphere. 
 
Zenith Distance:  A vertical angle measured from the zenith to a point or object. 
         
Zenith-Nadir:  The zenith and nadir for any place on the surface of the Earth are two points where an 
extension of the observer's plumb line intersects the celestial sphere.  The zenith is the point directly overhead; the 
nadir is the point directly below.      
     
Zero-Velocity Correction:  A term used with inertial survey systems, particularly the Position and Azimuth 
Determining System (PADS), which refers to a method of minimizing navigation errors.  Whenever the vehicle is 
stopped, the system measures its velocity errors and the computer applies corrections to the accelerometer data.    


