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12-1 General 
 
a.  The primary mission of the artillery ba
survey section is to provide a common gri
supported infantry regiment's area of oper
mission requires timely survey control to t
required by the available artillery fire supp
and is usually done by establishing a know
and position (horizontal and vertical) at ea
 
12-2 Areas of Battalion Survey C
    
    The artillery battalion operational zone
into three areas of concern for survey oper
position area, the target area, and the conn
This division is necessary to plan survey o
as well to aid in prioritizing installations. 
 
a.  Position Area.  The position area is th
area of the artillery battalion's zone.  Insta
this area are usually afforded the highest p
The position area will include the artillery
positions (including alternate, supplement
offset registration positions), declination s
may include meteorological and radar site
sites may be included as necessary for the
of the mission.  (See Figure 12-1.) 
 
b.  Target Area.  The target area is the fo
of the artillery battalion's zone.  Installatio
area will usually be prioritized behind pos
installations.  The target area will include 
posts, targets, and other target acquisition
(See Figure 12-1.)  
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diately by all echelons using whatever methods the survey 
will perform specific tasks ensuring the completion of the 
maneuver unit’s mission.  Survey operations include any 
ishment of a common grid, establishing and marking 
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c.  Connection Area.  The connection area is the 
portion of the artillery battalion's zone that lies 
between the position area and the target area.   
Surveys in this area will usually receive the lowest 
priority.  It is called the connection area because its 
main function is to connect the target and position 
areas into a common network.  Installations requiring 
survey support which lie in this area will be included 
in the connection area surveys.  These installations 
may include radar and meteorological sites, electronic 
warfare sites, mortar positions, and other sites as 
necessary for the completion of the mission.  
 (See Figure 12-1.) 
 
12-3 Categories Of Starting Control 
 
a.  General.  A battalion survey section must begin 
survey operations immediately.  The availability of       
survey control, which is largely dependent on the 
tactical situation, terrain, and weather, may be scarce.  
Although there are several ways of obtaining starting 
control, the survey section will use the best available 
control to begin a survey.  The variations in starting 
control can be grouped into four different categories: 
 

�� Known coordinates, elevation, and azimuth 
�� Assumed coordinates and elevation, known 

azimuth 
�� Known coordinates and elevation, assumed 

azimuth 
�� Assumed coordinates, elevation, and 

azimuth   
 
b.  Coordinates and Elevation.   
 
    1.  Known coordinates and elevation will be 
obtained from higher echelon survey sections (i.e., 
SIC), normally in the form of a trigonometric listing 
(trig list).   
 
    2.  When known coordinates and elevations are not 
available, they must be assumed through hasty survey 
methods.    
 
c.  Azimuth.  
 
    1.  Known azimuths can be obtained from several 
different sources.  Normally, a known azimuth will be 
computed from higher echelon coordinates or 
published in a trig list.  When celestial bodies are 
visible, an azimuth from astronomic observation is 
preferred.   
 

    2.  When known azimuths are not available, they 
must be assumed through hasty survey methods.   
12-4 Choosing A Survey Method 
 
a.  General.   The choice of which survey method(s)   
to use is based on many factors such as; tactical 
situation, availability of survey control, weather, 
technical proficiency of the surveyors, etc.   The 
planning process will take into account these factors 
and allow the planner to pick and choose what 
method(s) will provide the    
 
b.  Real-Time Kinematic On The Fly (RTK/OTF).   
 
    1.  RTK/OTF operations can extend survey control 
more rapidly and accurately than other methods 
available to the artillery surveyor.  It provides 
immediate access to survey data; in other words, the 
surveyor can provide survey information to the 
supported unit at the time of station occupation.  
 
    2.  This method of survey can be used in any 
terrain and weather that will afford GPS signal 
acquisition and allow radio communications.  
 
    3.  RTK/OTF rovers should remain within a 10 km 
radius of the active base station to minimize the 
effects of ionospheric interference.     
 
    4.  For this method of survey, at least five satellites 
must be common to the base and the rover and a 
PDOP of 6 or lower must be observed at the rover 
station.  Because of this, terrain masks may affect the 
capabilities of the system.  Proper planning using the 
Plan and Quick Plan software will minimize these 
problems. 
 
    5.  The base station can be operated over a known 
control point or will operate in an absolute mode.  A 
known azimuth is not required for this method of 
survey.   
     
c.  PADS.    
 
    1.  The Position and Azimuth Determining System 
(PADS) is a relatively accurate method of extending 
survey control.  It provides immediate access to data 
and will operate in any conditions and terrain 
accessible by vehicle.  With the proper equipment, 
the PADS can also be operated in a helicopter.    
 
    2.  The major limitation to PADS operations is that 
stations used for updates and those points being 
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surveyed must either be accessible by vehicle or be 
within 16 meters of the vehicle. 
 
    3.  The PADS must have known coordinates and 
elevation to initialize and update.  The current version 
of PADS software allows for that control to be in the 
form of existing survey control or absolute control 
from a GPS receiver (i.e., PLGR, 4000 MSGR).  A 
known azimuth is not required to initialize or update 
the PADS. 
 
    d.  Conventional Methods.  For the most part, 
conventional surveys are not the preferred method of 
obtaining survey control.  There may be instances; 
however, when conventional methods are necessary. 
 
    1.  Traverse.   
 
    a.  Traverse is the preferred method of 
conventional survey.  It is much slower than 
RTK/OTF and PADS and requires more planning and 
reconnaissance, also, it does not allow for immediate 
access to data without computations.  Traverse 
requires more personnel and vehicle support. 
 
    b.  Traverse can be used to extend control over 
large distances in practically any terrain but is best 
suited for rolling, open terrain.  Traverse can be used 
in terrain not suitable for vehicles and where radio 
communications and satellite acquisition is not 
possible due to terrain masking, jamming, etc.    
 
    2.  Intersection.   
 
    a.  The preferred method of determining target 
locations is intersection.  This method is used to 
determine the coordinates and elevation of stations 
that cannot be occupied.  Because they cannot be 
occupied, RTK/OTF and PADS methods are not 
options. 
 
    3.  Astronomic Observations.   
 
    a.  The most important of the three elements of 
survey is azimuth.  When only an azimuth is required, 
or when other methods of survey are not available, a 
survey team can provide an accurate azimuth through 
astronomic observations.  Position and elevation must 
be determined by another method, usually hasty 
survey methods such as PLGR or map spot.  
  
12-5 Marking And Witnessing Stations  
 

a.  General.  Marking and witnessing surveyed 
stations is important in that this procedure allows for 
ease of site location and identification.  Positions are 
marked with a wooden hub, approximately 1" x 2" x 
12", and tagged.  Stations are witnessed with a 
wooden stake, approximately 1" x 2" x 48", and 
tagged.  Hubs, witness stakes, and tags are included 
in the SL-3 for the survey set. 
 
b.  Orienting Station.  The orienting station (OS) of 
any position is marked with a wooden hub.  The hub 
is witnessed by a wooden stake, painted yellow, and 
set in the ground at an angle pointed towards the 
EOL.  Both the hub and the witness stake are tagged. 
 
c.  End Of The Orienting Line.  The end of the 
orienting line (EOL) of any position is marked with a 
wooden hub.  The hub is witnessed by a wooden 
stake, painted red, and set in the ground at an angle 
pointed towards the OS.  Both the hub and the 
witness stake are tagged. 
    
d.  Tags.  Information written on a tag is usually 
subject to SOP.  The position number is the only 
information that must be listed on the tag.  Care 
should be taken to ensure that valuable information is 
not left on a tag that the enemy may use if discovered. 
(e.g., Grid coordinates, unit. etc.)  
     
12-6 Dissemination of Survey Data 
 
a.  General.  Once the required surveys are 
completed the accumulated data is provided to the 
battalion S-3 for dissemination to the firing units, and 
fire support assets.  The data is also forwarded to the 
SIC at the regiment.  A current listing of positions is 
generated, and upon arrival at a position this list is 
referred to for the pertinent data. 
 
b.  Block numbers.   Position number blocks may be 
assigned by SOP to the battalion survey sections in 
order to alleviate confusion, and to expedite 
dissemination of data. 
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12-7 General 
 
a.   The primary mission of the artillery regiment 
survey section is to ensure a common grid over the 
division area.  This mission requires a higher 
accuracy over a larger area than does the battalion 
mission; however, it also allows for less timely survey 
in some situations.  
 
b.  This mission includes establishing initial control, 
recovery of existing control, and maintenance of the 
Survey Information Center (SIC). 
 
12-8 Establishing Initial Control 
 
a.  General.  In most situations, the tactical situation 
on initial entry of forces into an area will make the 
recovery of existing control impossible; however, 
survey operations must begin immediately at all 
levels.  For the surveyors at the regimental level, 
establishment  
of an initial common grid throughout the division area 
is of the utmost priority.   (See Figure 12-2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 12-2    Initial Control 
 
 
 
 
 
 
b.  Initial Control.  Initial control is the first station 
or network of stations established in theater.  
Establishing initial control can be done by some hasty 
means such as absolute GPS survey (i.e., 4000 
MSGR, PLGR) or map spot.  A PADS can also 
establish initial control as a network by static GPS 
methods, kinematic GPS methods, or.  In all three 
cases, a single absolute or map spot station is the 
controlling grid.   
 
12-9 Recovery Of Existing Control 
  
a.  General.  The initial control will suffice to begin 
an operation, but the continuation of that operation 
will require the recovering existing control.  Initial 
control will usually only include the battalion's 
position areas, further action requires the expansion 
of that control into the target and connection areas of 
the battalions as well as conversion of recovered 
control to the common grid throughout the entire 
division area to ensure all division assets, not just the 
artillery, are positioned relative to each other.  (See 
Figure 12-3). 
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Figure 12-3    Recovery of existing Control 
b.  Recovery.  Recovery operations must begin as 
soon as initial control is established.  This effort must 
continue throughout the operation using the most 
accurate methods available.   
 
    1.  Static GPS methods are the preferred as the 
accuracy afforded by these methods will allow for the 
establishment of accurate calibration stations for 
kinematic GPS networks at both regimental and 
battalion levels.  These stations can also be used to 
position new base stations and update PADS for 
forward movement of the common network.   
 
    2.  When necessary, the regimental survey teams 
can employ PADS and conventional assets in the 
recovery effort.       
 
    3.  Control, which existed in the areas formally 
held by enemy forces, should be included in the 
recovery effort as the battle progresses.  Additionally 
data from captured enemy trig lists can be converted 
to common control for inclusion in the division 
network. 
 
 
 
 
 
 
12-11 Common Grid 
 
a.  The mission of artillery survey is to provide a 
common grid.  This common grid is necessary for 
commanders to get the full effect of fire support an
target acquisition assets under their control.  The 
highest echelon survey unit in the area establishes t
common grid.   
 
b.   A common grid is the sum of all components o
relative survey, as well as the geodetic system, 
coordinate system, and the projection/grid system. 
 
c.  The missions of lower echelon units require that
they initiate survey operations immediately without
waiting for control to be established by higher 
echelon units.  In other words, a firing battery must
use hasty methods to establish survey so that it can
provide support immediately, it cannot wait on 
control from the battalion section.  The battalion 
surveyors must begin providing control to the firing
batteries and target acquisition assets assigned to th

battalion, they cannot wait on regimental surveyors to 
provide control and regimental surveyors must 
establish control immediately throughout the division 
area without waiting for topographic surveyors or 
recovery of existing control currently in enemy 
territory. 
 
12-10 Priorities Of Control 
 
a.  Priorities of survey will be established by the 
operation order, the fire support plan, or the artillery 
fire support plan.  Normally, priorities will be focused 
at the establishment of common survey within the 
position areas of the artillery battalions; second 
priority will generally be focused at the target areas of 
the battalions.  In some cases, target acquisition assets 
not attached to a battalion will receive the highest 
priority for survey.  Ultimately the priority is situation 
dependent and cannot be standardized. 
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 1.  When a firing battery assumes control with hasty 
methods, they are not common with the other 
batteries in that battalion; massed fires within that 
battalion will not be effective.  If the batteries are not 
common to the forward observers or attached radar 
sections, observed fires must be adjusted on target, 
compromising firing locations and eliminating the 
effect of surprise.  Even after a battery has registered, 
it is not common to anything else on the battlefield 
except for the target it registered on.  When that 
battery moves, it cannot carry its registration forward 
because it is moving to a position that is not common 
to its last position.  Transmission of target data 
between firing units in the battalion is impossible, and 
fires on unobserved targets will not be effective.  
 
    2.  Networks established by the battalion survey 
teams must provide common survey throughout the 
battalion area.  When survey control is provided to a 
unit, that unit must convert to common control if 
certain criteria are not met.  The battalion is 
responsible to maintain the battalion common grid 
within the battalion area; this means the firing units 
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must be common to target acquisition assets (i.e., 
radar, FO's, UAV/RPV) and targets.   
 
    3.  The regimental survey section is required to 
maintain the common grid within the division area.  
When survey control is provided to supported units, 
those units must convert to common control if certain 
criteria are not met.  Without a division common grid, 
artillery regiments cannot mass their battalions 
effectively, and target acquisition assets assigned to 
the regiment cannot provide accurate data.  The 
division common grid is also necessary for the 
development of GIS information layers and for 
effective deep interdiction fires.  With the extended 
range of modern weapon systems and the lethality 
and cost of smart weapons, a common grid is more 
important than ever before.    
 
12-12 Criteria For Conversion To 
Common Control 
 
a.  General.  Conversion to common control is 
performed by making a comparison between the 
higher and lower echelon data and converting the 
lower echelon to the higher echelon based on that 
comparison.  Data is converted to common control 
when higher and lower echelon data differ by: 
 

�� 2 mils or more in azimuth. 
 

�� 10 meters or more in radial error. 
 

�� 2 meters or more in elevation.  
 
b.  Azimuth.  When a comparison is made between 
the azimuths of a line that is included in the higher 
and the lower echelon network, the lower echelon 
network must be converted to common control if the 
azimuths differ by 2 or more mils.  For example, a 
firing battery uses the Hasty Astro method and 
determines an azimuth from the OS to the EOL of 
2319.0 mils; the battalion RTK/OTF team arrives and 
determines an azimuth of 2321.6 mils over the same 
line.  The difference between the higher and lower 
data is 2.6 mils.  In this case, the battery must convert 
to common control. 
 
c.  Radial Error (RE).  When a comparison is made 
between the coordinates of a point that is included in 
the higher and lower echelon networks, the lower 
echelon network must be converted to common 
control when the RE between the stations is 10 meters 
or more.  RE in this case is not the radial error 
computed for a traverse closure, it is the straight-line 

distance between the higher and lower echelon 
coordinates of the same station.  RE is determined by 
computations of azimuth and distance between 
coordinates.     
 
d.  Elevation.  When a comparison is made between 
the elevations of a point that is included in the higher 
and lower echelon networks, the lower echelon 
network must be converted to common control when 
the difference between the elevations is 2 meters or 
more.  As an example, a firing battery uses a PLGR to 
determine an OS elevation of 432 meters; the 
battalion survey team uses RTK/OTF methods to 
determine an OS elevation of 437.4 meters.  In this 
case, the difference between the two elevations is 5.4 
meters; the lower echelon data must be converted to 
common control. 
 
12-13 Methods of Converting To 
Common Control 
 
a.  General.  Several methods of converting data to a 
common network are available.  The method used is 
mostly dependent on the type and amount of azimuth, 
coordinate, and elevation error between the higher 
and lower echelon data.     
 
b.  Swinging The Grid.  This method is used to 
convert a lower echelon network to the higher 
echelon network when the azimuth difference is 2 
mils or greater and the radial error is less than 10 
meters.  Procedures for this method are explained in 
paragraph 12-14.   
 
c.  Sliding The Grid.  This method is used to convert 
a lower echelon network to the higher echelon 
network when the azimuth difference is less than 2 
mils and the radial error is 10 meters or greater.  
Procedures for this method are explained in 
paragraph 12-15. 
 
d.  Swinging and Sliding The Grid.  This method is 
used to convert a lower echelon network to the higher 
echelon network when the azimuth difference is 2 
mils or greater and the radial error is 10 meters or 
greater.  Procedures for this method are explained in 
paragraph 12-16. 
 
e.  Leveling The Grid.  This method is used to 
convert a lower echelon network to the higher 
echelon network when the elevation difference 2 
meters or greater.  Procedures for this method are 
explained in paragraph 12-17. 
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12-14 Swinging The Grid 
 
a.  General.  Swinging the grid is used to convert a 
lower echelon network to the higher echelon network 
when the azimuth difference is 2 mils or greater and 
the radial error is less than 10 meters.  This will 
usually be necessary when an azimuth is assumed in 
conventional survey methods.  If an azimuth is 
determined by a PADS, differential GPS methods, or 
by astronomic observations, the azimuths between 
higher and lower echelons will usually be within the 
2-mil specification. 
 
b.  Recomputing The Survey.  As long as a survey is 
maintained in the memory of a survey computer 
program, the easiest way to convert a lower echelon 
network to the higher echelon grid is to enter the 
higher echelon data in the survey computer and 
recompute the survey. 
 
c.  Computing Individual Legs.  Sometimes it is not 
necessary to recompute the entire traverse; for 
example, if a traverse has 20 legs and only 4 of those 
legs are between critical stations, it may be faster to 
compute individual legs.  When swinging the grid 
over individual legs is required, the following 
procedures can be used: 
 
    1.  Determine the azimuth correction between the 
higher and lower echelon networks.  This is done by 
subtracting the lower echelon azimuth from the higher 
echelon azimuth.  For example, the azimuth assumed 
by a battalion survey section is 4390 mils, the 
azimuth over that leg as determined by the higher 
echelon section is 4387.217 mils; the correction is 
determined as follows (See Figure 12-4.): 
 
                        Higher  4387.217 
                     - Lower  4390.000    
                          Corr       -2.783 mils 
 
    2.  Compute the azimuth and distance between the 
starting station and each critical station using the 
coordinates determined in the lower echelon survey. 
 
    3.  Determine the adjusted azimuth to each critical 
station by applying the azimuth correction determined 
in Step 1 above to each azimuth determined in Step 2 
above.  For example, if the azimuth computed in Step 
2 above from the starting station to the OS is 
2745.354 mils, the adjusted azimuth is determined as 
follows (See Figure 12-4.): 

 
  
                   Computed  2745.354 
                            Corr        -2.783 
                        Adj Az    2742.571 mils 
    
   4.  Using the adjusted azimuth from Step 3 and the 
computed distance from Step 2, compute a dogleg 
(offset) coordinate for each station.  This step places 
the critical station on common grid. 
 
    5.  To determine the common azimuth of a critical 
line (i.e., orienting line, target area base, etc.), apply 
the azimuth correction from Step 1 to the azimuth 
determined in the original computations.  This places 
the azimuth line on a common grid.   For example, if 
the azimuth from the OS to the EOL in the original 
computations was 1537.876 mils, the adjusted 
(common) azimuth is determined as follows (See 
Figure 12-4.): 
 
                  Computed  1537.876 
                            Corr      -2.783 
              Common Az  1535.093 mils 
 
12-15 Sliding The Grid 
 
a.  General.  Sliding the grid is used to convert a 
lower echelon network to the higher echelon network 
when the azimuth difference is less than 2 mils and 
the radial error is 10 meters or greater.  This will 
usually be necessary when a position is assumed.  
This is the method that will be used to convert to 
common control with PADS and differential GPS 
operations. 
(See Figure 12-5.) 
 
b.  Conventional Survey Methods.  As long as a 
survey is maintained in the memory of a survey 
computer system, the easiest way to convert a lower 
echelon network to the higher echelon grid is to enter 
the higher echelon data in the survey computer and 
recompute the survey. 
 
c.  Differential GPS Methods.  When using 
differential GPS survey methods, the conversion to 
common control is performed in the software. 
   
    1.  For RTK/OTF operations, conversion to 
common control is performed by calibrating the 
kinematic network.  
 
    2.  For a static GPS network, conversion to 
common control is performed by changing the fixed 
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position of the assumed station in the TrimNet 
software. 
  
d.  Converting Individual Stations.  Sometimes it is 
not necessary to recompute an entire traverse; for 
example, if a traverse has 20 legs and only 4 of those 
legs are between critical stations, it may be faster to 
convert individual stations.  For PADS operations, 
there is no way to convert stored stations to common 
control internally to the PADS.  Converting 
individual stations is performed as follows (See 
Figure 12-5):  
 
    
 1.  Determine the easting and northing correction 
between the lower and higher echelon data by 
subtracting the lower echelon easting and northing 
from the higher echelon easting and northing.  For 
example, a battalion survey section updates its PADS 
with a PLGR grid of E: 555267  N: 3835216.  A 
regimental survey team later provides common 
control over that station using differential GPS 
methods and determines a grid of E: 555278.32  N: 
3835211.87.  The correction is determined as 
follows: 
 
                       E.                                    N. 
  Higher     555278.32                    3835211.87 
 -Lower    555267.00                     3835216.00           
  Corr             +11.32 m                            -4.13 m 
                     (+11.3 m)                           (-4.1 m) 
 
    2.  Apply the corrections determined in Step 1 
above to the easting and northing coordinates of each 
critical station in the survey.  For example, if the 
coordinates for an OS, as determined by PADS, are 
E:  556782.9  N:  3836346.9; the common grid 
coordinates are determined as follows: 
 
                         E.                              N. 
               OS  556782.9                  3836346.9 
              Corr       +11.3                            -4.1 
Common OS  556794.2                 3836342.8 
 
12-16   Swinging And Sliding The Grid 
 
a.  General.  Swinging and sliding the grid is used to 
convert a lower echelon network to the higher 
echelon network when the azimuth difference is 2 
mils or greater and the radial error is 10 meters or 
greater.  This will usually be necessary when position 
and azimuth is assumed in conventional survey 
methods.  If an azimuth is determined by a PADS, 
differential GPS methods, or by astronomic 

observations, the azimuths between higher and lower 
echelons will usually be within the 2-mil 
specification.  (See Figure 12-6.) 
 
b.  Recomputing The Survey.  As long as a survey is 
maintained in the memory of a survey computer 
program, the easiest way to convert a lower echelon 
network to the higher echelon grid is to enter the 
higher echelon data in the survey computer and 
recompute the survey. 
 
c.  Computing Individual Legs.  Sometimes it is not 
necessary to recompute the entire traverse; for 
example, if a traverse has 20 legs and only 4 of those 
legs are between critical stations, it may be faster to 
compute individual legs.  Swinging and sliding the 
grid are performed at the same time.  When swinging 
and sliding the grid over individual legs is required, 
the following procedures can be used: 
 
    1.  Determine the azimuth correction between the 
higher and lower echelon networks.  This is done by 
subtracting the lower echelon azimuth from the higher 
echelon azimuth.   For example, the azimuth assumed 
by a battalion survey section is 4390 mils, the 
azimuth over that leg as determined by the higher 
echelon section is 4387.217 mils; the correction is 
determined as follows. (See Figure 12-6.): 
 
                             Higher  4387.217 
                           - Lower  4390.000    
                                Corr       -2.783 mils 
 
    2.  Compute the azimuth and distance between the 
starting station and each critical station using the 
coordinates determined in the lower echelon survey. 
 
    3.  Determine the adjusted azimuth to each critical 
station by applying the azimuth correction determined 
in Step 1 above to each azimuth determined in Step 2 
above.    For example, if the azimuth computed in 
Step 2 above from the starting station to the OS is 
2745.354 mils, the adjusted azimuth is determined as 
follows (See Figure 12-6.): 
 
                        Computed  2745.354 
                                  Corr       -2.783 
                             Adj Az   2742.571 mils 
 
    4.  Using the higher echelon coordinates, the 
adjusted azimuth from Step 3, and the computed 
distance from Step 2, compute a dogleg (offset) 
coordinate for each station.  This step places the 
critical station on common grid. 
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    5.  To determine the common azimuth of a critical 
line (e.g. orienting line, target area base, etc.), apply 
the azimuth correction from Step 1 to the azimuth 
determined in the original computations.  This places 
the azimuth line on a common grid.  For example, if 
the azimuth from the OS to the EOL in the original 
computations was 1537.876 mils, the adjusted 
(common) azimuth is determined as follows (See 
Figure 12-6.): 
 
                        Computed  1537.876 
                                  Corr      -2.783 
                    Common Az  1535.093 mils 
 
12-17 Leveling The Grid 
 
a.  General.  Leveling the grid is used to convert a 
lower echelon network to the higher echelon network 
when the elevation difference is 2 meters or greater.  
This will usually occur with a map spot and an 
absolute GPS elevation.  Leveling the grid is 
performed at the same time as the other conversion to 
common methods.   
 
b.  Recomputing The Survey.  When conventional 
methods are used, it may be easier to recompute the 
survey.  As long as a survey is maintained in the 
memory of a survey computer system, the easiest way 
to convert a lower echelon network to the higher 
echelon grid is to enter the higher echelon data in the 
survey computer and recompute the survey. 
 
c.  Differential GPS Methods.  When using 
differential GPS survey methods, the conversion to 
common control is performed in the software. 
 
     1.  For RTK/OTF operations, conversion to 
common control is performed by calibrating the 
kinematic network  
 
     2.  For a static GPS network, conversion to 
common control is performed by changing the fixed 
position of the assumed station in the TrimNet 
software  
 
d.  Converting Individual Stations.  Leveling the 
grid by converting individual stations can be 
performed as follows: 
   
    1.  Leveling or Leveling and Sliding the Grid.  
When only converting elevations, or when leveling 
the grid is used in conjunction with sliding the grid, 
converting individual stations is performed as 
follows:   

 a.  Determine the elevation correction between the 
lower and higher echelon data by subtracting the 
lower echelon elevation from the higher echelon 
elevation.  For example, a battalion survey section 
updates its PADS with a PLGR elevation of 356 
meters.  A regimental survey team later provides 
common control over that station using differential 
GPS methods and determines an elevation of 352.8.  
The correction is determined as follows: 
  
                              Higher   352.8 
                              -Lower   356.0 
                             Corr           -3.2 m 
 
 b.  Apply the corrections determined in Step 1 above 
to the elevation of each critical station in the survey.  
For example, if the elevation for an OS, as 
determined by PADS is 398.3; the common grid 
elevation is determined as follows: 
 
                                         OS   398.3 
                                        Corr     -3.2 
                          Common OS   395.1 m 
     
         2.  Swinging, or Swinging and Sliding the 
Grid. When leveling the grid is performed in 
conjunction with swinging, or swinging and sliding 
the grid, the higher echelon elevation is used in place 
of the lower echelon elevation in the computations of 
the doglegs to each critical station.  
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12-18 General 
 
a.  The Survey Information Center collects, evaluates, 
maintains, and disseminates survey information, and 
is the centralized planning and coordination element 
for all survey operations.  
 
b.  Organization.   The Survey Information Center 
(SIC) consists of the Regimental Survey Officer, the 
Survey Chief and assigned personnel.  Although the 
SIC is not reflected in the Table of Organization, its 
duties are important to the establishment and 
maintenance of the common grid. It is established to 
facilitate the planning and coordination necessary to 
direct and control all survey operations within its area 
of responsibility.  
 
12-19 Collection of Survey Information 
 
a.  The Survey Information Center (SIC) is 
responsible for collecting the most up to date 
information available from some of the following 
agencies: 
 

�� National Imagery and Mapping Agency 
(NIMA) 

�� National Oceanic and Atmospheric 
Administration   

�� (NOAA) 
�� National Ocean Survey (NOS) 
�� National Geodetic Survey (NGS) 
�� United States Geological Survey (USGS) 
�� Bureau of Land Management (BLM) 
�� US Forestry Department 
�� US Army Corps of Engineers (COE) 
�� Department of Transportation (DOT) 
�� State Geodetic Survey 
�� Local: County/City surveyors 
�� Base/Post Public Works Department 
�� US State Department/Embassies 
�� US Naval Oceanographic Office  
�� US Army Topo/Survey Units 
�� US Marine Corps Topo Units 

�� MAGTF operation and intelligence sections 
 
b.  This information consists of more than just survey 
data.  It is important to ensure the SIC maintains 
information such as, Time Zone Charts, Country  
 
 
 
 
 
 
Biographies, Training Area information, and any 
other information that may help accomplish the 
mission. 
 
c.  A limited number of mapping products should be 
kept on hand for planning, briefing, and verification 
of survey control. 
 
d.  In order for survey information centers to provide 
the most current survey information data available, a 
Mapping, Charting and Geodesy after action report 
should be expeditiously submitted by returning 
deployed units.  
 
12-20 Evaluation of Survey Information 
 
a.  The evaluation process is designed to verify the 
validity of the surveys and consists of procedure 
checks, computation comparison checks, closure 
checks, and map verification. 
     
    1.  Procedure Check.  All computations and values 
recorded in the recorders notebook are checked to 
ensure that proper procedures, specifications, and 
techniques were used to complete the survey 
fieldwork to the required accuracy. 
 
    2.  Computation comparison check.  The 
computations performed by the computers are 
compared to ensure that both sets of computations 
agree. 
 
    3.  Closure check.  A check is made to ensure that 
the survey has been properly closed to within the 
specified accuracy. 
 
    4.  Map verification.  If the surveyed data pass the 
procedure check, computation check, and closure 
check, the data are plotted on the largest scale map 
available to check both the validity of the survey and 
the accuracy of the map.  If the map plots verify the 
recorder's field notebook description, the survey is 
accepted. 

Section IV 
SURVEY INFORMATION CENTER 
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 b.  In addition to performing the functions just 
discussed, the SIC personnel are equipped and trained 
to make the following checks and computations: 
 

1.  Traverse, Intersection, and Astro 
computations. Adjustment of all surveys to 
distribute minor errors in distance and direction 
throughout all stations occupied in the survey.  
Before adjustment, all surveys must meet the 
minimum fourth-closure requirements. 

 
2.  Swinging and sliding operation to convert 
survey data from one grid to another. 
 
3.  Transformation of coordinates and grid 
azimuths between UTM zones. 

 
4.  Conversion of geographic coordinates to grid 
coordinates and grid coordinates to geographic 
coordinates. 
 
5.  Datum-to-Datum transformation. 

 
12-21 Maintenance of Survey Information 
 
    The SIC must maintain the information it has 
collected in a usable form.  A survey information map 
with overlays and a survey information file are 
prepared to allow information to be used. 
 
a.  Information Map and Overlays.  The SIC 
maintains an information map showing all survey 
control in the area of operation.  In addition, overlays 
to the map show the locations of artillery units, 
possible position areas, and other information 
required by unit SOP.  These maps and overlays 
should show the following information: 
 

�� Survey control points 
 

�� Completed surveys 
 

�� Proposed surveys 
 

�� The friendly situation and the enemy 
situation when it might affect the 
planning or performance of survey 
operations in the division area. 

 
b.  Information File.  The SIC maintains a survey 
information file of all information available through 
all resources.  A record is maintained of field notes 
and computations on control points. 

 
c.  SCP Data Base.  The SIC must ensure that known 
control points are entered into a computerized 
database.  All SCP’s in the division area of interest 
and in the supported unit areas of influence should be 
entered and updated.  The SCP database must be kept 
current to decrease the possibility of duplicate 
surveys and to rapidly exchange survey data 
automatically.  
 
d.  Survey Information Sheet.  The Survey 
Information Sheet is used to permit quick 
identification of Survey Control Point data.  This 
form must contain the following information in 
accordance with STANAG 2934: 

 

�� Control point name and number 
 

�� Map sheet and series number 
 

�� UTM grid and geographic coordinates 
 

�� Elevation 
 

�� UTM grid zone 
 

�� Marking method 
 

�� Accuracy of the data 
 

�� Description 
 

�� Sketch 
 

�� Methods used in determining control 
 

�� Verification information (unit, preparer, 
and date) 

 
12-22 Dissemination of Survey 
Information 
 
    Timely dissemination of survey information is 
equally as important as maintaining a complete and 
accurate survey information file.  The SIC maintains 
survey information maps and overlays to aid in the 
rapid dissemination of survey information to units 
and to aid the senior survey officer in preparing the 
MAGTF survey plan.  Survey information is 
disseminated by command and control systems, radio 
and telephone, personal visits and field liaison 
between survey sections. 
 
a.  Survey data can be stored and rapidly transmitted 
by using digital command and control systems.  Unit 
SOP will dictate the procedures used to access, store, 
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update and disseminate survey information between 
echelons.  A digital net and a voice net may be 
allocated to the SIC. 
 
b.  Survey information may be disseminated by radio 
or telephone.  However, security requirements 
outlined in the unit communication instructions 
(CEOI) must be observed.  Radio or telephone 
communication is the least desirable method of 
disseminating survey information because of possible 
errors in transmitting and because of problems in 
orally describing the survey station sketches. 
 
c.  This exchange of survey information works both 
from higher to lower and vice versa.  Often the 
battalion level surveyor has not only conducted 
surveys requiring him to provide data to higher, but 
he has a fresh insight as to the happenings on the 
battlefield.  This information must also be 
disseminated to all concerned.  Seemingly innocuous 
information may have far reaching implications when 
applied to a larger picture.   


