7 Surveying Menu

7.1 Traverse Plus
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Traverse Plus simulates data collection and field calculations based on input of measured values.

Setup

Similar to a total station workflow, Traverse Plus requires a station and orientation. Three different

setup methods are possible:

1. Set Azimuth
2. Known Backsight Point
3. Resection
4. Helmerts
Set Azimuth

A “Set Azimuth” setup method refers to setting up on a
point with known coordinates and sighting a known or
unknown point and setting an arbitrary azimuth to this

point.

Select “Set Azimuth” as the setup Method and input the

Station Point Number and Height of Instrument.

NOTE: AN INPUT FORM WILL OPEN TO ALLOW ENTERING
COORDINATES FOR THE STATION POINT IF THE POINT DOES NOT

EXIST IN THE CURRENT JOB.

Next, enter an arbitrary backsight azimuth to set your

orientation.

This setup method is generally used on the first setup of

a survey when control does not exist in the survey area.

SET STATION

Hathod: Set Azimuth Ay
Station Fi:
In=tr Ht: 1.519m

ttatien Foant Munber

EDITJRESET] |  [CARCL] OH |

fET ORIENTHTION

AZiHuth:

Arbitrary Eqacksiaht AZiHuth
EDIT] | |  [CARCL] 0K
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Known Backsight Point

A “Known Backsight Point” setup method refers to
setting up on a point with known coordinates and

sighting another known point.

Select “Known BS Pt” as the setup Method and input the

Station Point Number and Height of Instrument.

NOTE: AN INPUT FORM WILL OPEN TO ALLOW ENTERING

SET STATION

Hathad: Frown BS Pty
Station F#:
Instr Ht: 1 .619m

ttatien Foant Munber

EDITJRESET] |  [CARCL] OH |

COORDINATES FOR THE STATION POINT IF THE POINT DOES NOT EXIST IN THE CURRENT JOB; HOWEVER, THE STATION AND

BACKSIGHT POINTS SHOULD BOTH EXIST IN THE CURRENT JOB FOR THIS SETUP METHOD.

Next, enter the Backsight Point Number to calculate the
azimuth and distance to the backsight point. The
calculated information is displayed on the screen for
reference. A Set Azimuth field is provided should the
user wish to set an azimuth to the backsight that differs

from the calculated azimuth.

Resection

A “Resection” setup method refers to setting up on an
unknown point and sighting at least three known points
to compute the station point coordinates. When more
than three points are used in a resection, an iterative
least squares adjustment method is used to calculate the

best estimates for the station coordinates.

fET ORIENTHTION

Eacksight F*:
et AziHuth:

P EE B

Calc.Azinuth: QEAEAR ' AA"
Hz Diztance: 27 . 22dm

Eackziaht Foint Nudbar
EDIT[Rnt 2] |  JCARCL] oK |

SET ZTATINN
Hethad:

Fesection

station FE: 1ES
Instr Ht: 1.619m

Setup Hathod
| IcHoos] | [CARCL] oF |

Select “Resection” as the setup Method and input a Station Point Number and Height of Instrument. The

point number entered for the Station Point Number cannot exist in the current job database.
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Observation Input Screen

The input screen displays the count of the current input
at the top of the screen. Enter a known control point
number and the arbitrary observed azimuth to the point.

The menu:

1. () @2 iagl — Edit the current field.

2. (W.YNll — \\'hen all observations have

REZECTION FOINT 2-N

Foint NuHber: 13

Taraet Heiaht: 1. 2EEAMW
AZiHUth: 17855 "'53"
2enith Anale: 391°942'15"

tation Foint NuHber

EDIT|CALC|  E 20w JCANCL| REC |

been entered press this softkey to calculate the resection.

3. EEZI o BEEI - 7ossle between 2D and 3D mode. The 3D mode allows zenith

observations to be entered which will be used to calculate an elevation for the station.

4, (I \\[d Bl — Exit the observation input screen and return to the main Set Station screen.

5. :{<{dll — Record the observation as entered to use in the resection calculation.

Resection Solution

The current iteration is displayed when a least squares
adjustment is possible. If a solution fails to converge in
10 iterations, the program displays the error and returns
to the Set Station screen. When a solution does not
converge, it is most likely due to incorrect control points
entered for the observed azimuth(s). The solution
coordinates and their standard deviations are displayed.

The menu:

1. (] - Toggles metric/imperial.

2. I3 - Display the direction residuals to
each observed control point.

3. (J.\[ Bl - Cancel the resection and return
the main Set Station screen.

4. - Store the station with the solved

REZECTION ZOLUTION

Northina: SEEZ. BE1m
stheulnl: @, BEEM
Eastina:  Z297HE. BEAZm
stheulEl: @, BEAM
Elevation: —@,. 154m
sthen[2]: H.H 7 3m

EH<FIRESI0] |  [cAncL] SET |

DIKECTION REZIDUALE

1 B°60'ab, a4"
2 —B%0E'BE,. 19"
T R v [ = 1 P
4 —-B"@E'BE. 15"

coordinates and return to the main Setup screen where a suggested “Known BS Pt” setup

Method is set. Generally, at this time one of the control points used in the resection would be

used as the known backsight point to complete the orientation.
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Helmerts

A “Helmerts” setup method refers to setting up on an
unknown point and measuring at least two known points
to compute the station point coordinates. A coordinate

transformation is computed from the measurements for

a least squares best-fit to the known points.

Select “Helmerts” as the setup Method and input a

SET STATION
Mathod:

Helmert=s

station PE: 1ES
Instr Ht: 1 .619m

Setup Hethad
| IcHows] | 0 JCARCL] O |

Station Point Number and Height of Instrument. The point number entered for the Station Point

Number cannot exist in the current job database.

Observation Input Screen

The input screen displays the count of the current input
at the top of the screen. Enter a known control point

number and the measured observations to the point.

The menu:
1. () =gl — Edit the current field.
2. (. \Klll — \\/hen all observations have

HELHEET: FOINT i-N

Foint Nunber:

Taraet Heiaht: 1. 36
AZiHuth: =2az21'art
2enith Anale: Q@ 19'2@A"

4 5L Diztance B 2@, @7 2m

tation Foint NuHber

EDIT|CALC|  E 20w JCANCL| REC |

been entered press this softkey to calculate the Helmerts solution

B o BEEI - 7osqle between 2D and 3D mode. The 3D mode allows zenith

observations and the option of entering slope or horizontal distance to be entered which will be

used to calculate an elevation for the station.

(o[l — Exit the observation input screen and return to the main Set Station screen.

REC

Helmerts Solution

The solution coordinates and their standard deviations

are displayed. The menu:

1.
2.

3.

G - Toggles metric/imperial.
X2 - Display the distance and, if
applicable, the elevation residuals to each

observed control point.

— Record the observation as entered to use in the Helmerts calculation.

HELHERTZ SOLUTION .
forthina: SEEZ. A1 m
stheulnl: @, BE3m

Easting:  Z297H. BEEM
stheulEl: H.H@18m

Elevation: —@A, 167m

sthen[2]: B, BE9m
fH<-FARESID] | [CANCL] SET |

(o7.\\[d Ml - Cancel the Helmerts and return the main Set Station screen.
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4. - Store the station with the solved coordinates and return to the main Setup
screen where a suggested “Known BS Pt” setup Method is set. Generally, at this time one of the
control points used in the resection would be used as the known backsight point to complete

the orientation.

RIZTANCE REZIDUALE s ELEVATION RESIDUALE o
18 B.811m 18 B.817m

13  H.883m 13 B.83%m

13 8.883m 13 -B.876m

EH<>F]  EOTST] | | oR | EH<xF]  EELEWI [ | oH |

Enter and Record

Enter measurement data in the main Traverse Plus input |TRAYER*E FLLZ
Foint NuHber: 15

Taraet Heiaht: 1, 2EEmM
possible to toggle three of the six input fields to accept |4 RziHuth F 215 2"

Zenith Anale: Q1933 '@4q"
4 5L Diztance B 52 411m
Description:

‘Point Number’ Field
S Foint Description [#] CODELIST
This field accepts the point number to use for the next EDIT JZETUF|FEOGE]  JCANCL] REC |

record and automatically increments the number by one after each record.

form to calculate and record 3D coordinates. Itis

different types of input.

“Target Height’ Field

This field accepts the height of the target. The value does not change unless changed by the user.

‘Azimuth’ / ‘Angle Right’ / ‘Angle Left’ Field

The @ and @ cursor keys toggle this field between three possible input types. An Azimuth
measurement is the true azimuth within the coordinate system unless a backsight azimuth different
from the calculated azimuth was set during a “Known BS Pt” setup method. The backsight point

provides the basis for Angle Right or Angle Left measurements.

‘Zenith’ Field

A Zenith measurement is the vertical angle measured from the zenith.
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‘Hz Distance’ / ‘Sl Distance’ Field

The @ and @ cursor keys toggle this field between two possible input types. A Hz Distance
measurement is the horizontal distance from the instrument to the target. A S/ Distance measurement

is the slope distance from the instrument to the target.

‘Description’ Field

This field accepts a point description to be stored with the record. The @ cursor key opens the codelist

to choose a code while this field is current. When the codelist translation toggle is set, the user can

enter any defined code in the codelist and the program will automatically look up the description and

store the code’s description.

The Menu
1. () =)yl - Edit the current field.
2. — Perform a setup and orientation to update the station and backsight points.
3. m— Choose to open the Stake Points, Stake Alignment, Reference Line, or Reference

Arc sub-program.
4. () W \\[dMll — Exit Traverse Plus and return to the main interface.

5. B - Record a 3D point using the entered information.

Stake Points

Points that are stored in the current job can be staked STRRE FOINTE
Foint Nuhber: 53

from the station setup point. By entering the measured

values to a position, the program will calculate 4 AZiHuUth

orthogonal offsets to the stakeout point from the
g P Hz Distance: 25.  370m

perspective of the station point. A 2D/3D toggle is

available to adjust the number of input fields for the 4k Horizontal Angle (Heazuredl

EDIT [F4 +1[F+ -if 30 JCANCL] CALC

desired calculation.

‘Point Number’ Field

This field accepts the point number to stake. A popup message box displays the calculated horizontal
angle and distance to the stake point after a valid point number input. These calculated values are also
automatically entered into the horizontal angle field and the distance field when a new point number is

entered.
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‘Target Height’ Field (3D mode only)

This field accepts the height of the target when 3D mode

is enabled.

‘Azimuth’ / ‘Angle Right’ / ‘Angle Left’ Field
The @ and @ cursors keys toggle this field between

three possible input types. Enter the horizontal angle to

the current target position.

‘Zenith’ Field (3D mode only)

STAKE FOINT:

Foint Munber: 53

Target Heiaht: 1. 36EAm

4 AziHuth r e
Zenith Anale:  SE"S2'1@"
4 Hz Disztance ¢ 25. @7 EmMm

4F Horizontal Angle cHeazuredl

EDIT [F+ +i[F+ -if 20w JCARCL] CALC |

This field is only available in 3D mode. Enter the vertical angle to the target.

Distance Field

The @ and @ cursor keys toggle this field between Hz Distance and S/ Distance when in 3D mode.

Only Hz Distance is available in 2D mode. Enter the distance to the target.

The Menu
1. () @il — Edit the current field.

2. — Increase the stake Point Number by one and updates the horizontal angle and

distance fields with newly calculated values.

3. — Decrease the stake Point Number by one and updates the horizontal angle and

distance fields with newly calculated values.

4. EEE o BEPI - 0ssle between 2D and 3D mode.

5. (o7.\\[J Bl — Exit the Stake Point sub-program and return to the main Traverse Plus program.

6. — Calculate orthogonal offsets,
FRWD / BACK{,, RGHT-> / LEFT¢ and CUT /
FILL, to the stake points when all input is
entered. Offsets are from the perspective of the
setup point. Press (F_J to store the

current position as a point in the job database.

STAKE FOINT:
Foint NuHber: 5=
NFRNDT @.828m

FEGHT+ @.H883m
CuT —A.B81m

e Pl A

A Diztance (Heasuredl

sToRe] | | [ | oK |
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Stake Alignment

Choose an existing alignment to stake any station. STAKE ALIGNHENT

ALidan Etgtion:

OFF=et Fron CL: 3, BEEM
Points program but instead of staking a coordinate value |Targaet Heiaht: 1, 2HEEAMm

Essentially this program works very much like the Stake

L] a 1 1
from stored points, you enter a station and offset along 1 ﬁ?"""'th k EF? 5'-';" Elll_:;l
Zenith Anale: 9EA"24'45
an alignment. The program calculates the coordinate 4 71 Diztance F 2@ . 495m

values for the parameters given and features a different  [Ent@ir ftation to Ztake

EDIT |CookD] AIH E 20w JCARCL] CALC |

menu from the Stake Points program.

‘Align Station’ Field

This field accepts any station value, which must be within the limits of the alignment to perform

calculations.

‘Offset from CL’ Field

This field accepts an offset from centerline value, +Right, or —Left. For 3D calculations, this value must

be within the width of the cross section template assigned.

‘Target Height’ Field (3D mode only)

This field accepts the height of the target when 3D mode is enabled.

‘Azimuth’ / ‘Angle Right’ / ‘Angle Left’ Field

The @ and @ cursors keys toggle this field between three possible input types. Enter the horizontal

angle to the current target position.

‘Zenith’ Field (3D mode only)

This field is only available in 3D mode. Enter the vertical angle to the target.

Distance Field

The @ and @ cursor keys toggle this field between Hz Distance and S/ Distance when in 3D mode.

Only Hz Distance is available in 2D mode. Enter the distance to the target.
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The Menu

1. () =iyl - Edit the current field.

2. - Displays the coordinates for the station and offset entered.

3. - Calculates the horizontal and vertical angles, and the distance to the calculated
point on the alighment, and populates the input fields with the calculated values.

4. m or “— Toggle between 2D and 3D mode.

5. — Exit the Stake Alignment sub-program and return to the main Traverse Plus
program.

6. ISl - calculate orthogonal offsets, STHRE _ALIGNHENT

| . Alian Etation: |[TEailGIa s I
FRWDT / BACK\, RGHT=> / LEFT< and CUT /- |/ re e e B BREm
LEFT+ B.BE0Em
CUT A . BEEm

point. Press (i) JEY{Ji{Y to store the current T L P XTI

position as a point in the job database. Enter tation o Stake

gToRel | | 1 | oK |

FILL, to the station when all input is entered.

Offsets are from the perspective of the setup

Ful o el
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Reference Line

Positions can be calculated relative to a reference lineas |KREFERENCE LINE

defined by two points in the job database. By entering =tart Feint: _

End Foint: 5=
the measured values to a position, the program will
L] a 1 1
calculate the offset from the line and the distance along 1 AziHuth 2833713784
the line of the current position, as well as a distance Hz Disztance: T.d4168m

along the entered horizontal angle to go forward or back |*tart ofF KeFerence Ling

EDIT|INFo]  F 20 JCARCL| CALC |

to intersect the line. A 2D/3D toggle is available to
adjust the number of input fields for the desired calculation. When 3D information is provided a cut/fill

calculation is also performed.

‘Start Point’ Field

This field accepts the point number that defines the REFERENCE LINE
. . start Foint: 52
beginning of the reference line.
ginning rererence End Foint: 53
) o Target Hedight: 1, 2EEm
End Point’ Field 4 Azinuth P 2S99 {S A4

This field accepts the point number that defines the end ~ [E€Rith AnAle: 'E'EI"EI ‘14"
4 51 Distance ¢ e RNEL

4F Diztancg (Heazuredl

EDITINFA]| 20w JCARCL] CALC

of the reference line.

‘Target Height’ Field (3D mode only)

This field accepts the height of the target when 3D mode is enabled.

‘Azimuth’ / ‘Angle Right’ / ‘Angle Left’ Field

The @ and @ cursors keys toggle this field between three possible input types. Enter the horizontal

angle to the current target position.

‘Zenith’ Field (3D mode only)

This field is only available in 3D mode. Enter the vertical angle to the target.

Distance Field

The (© and ® cursor keys toggle this field between Hz Distance and Sl Distance when in 3D mode.

Only Hz Distance is available in 2D mode. Enter the distance to the target.

COGO+ Version 4.10 | 7 Surveying Menu



The Menu
1. () il — Edit the current field.

2. IEZT - Displays the azimuth/bearing REFERENCE LINE
and the horizontal distance of the reference line =tart Fi'-:-:i.n‘t= =
End Foint: =3
as defined by the Start Point and End Point. Tara[Az: 2E9955'{20
u 1
3. B o BEP - 7oscle between 2D ! H? HD: =7, cBom :!'
- FOTE TR EEEEEE
and 3D mode. 4 3L Diztance ¢ PG RNEl
4, o7:\\[ Bl — Exit the Reference Line sub- Ak Diztance (Heazured)
I I D N N T
program and return to the main Traverse Plus
program.
5. I - calculate the current position REFERENCE LINE
relative to the reference line. Some notes =tarl Foint: i
BHSTH B 5dm
regarding the calculated values: NalOff=s A, B16m
= STA-Is the distance along the reference line EACK.L —B.847m
qCUT =B, 4234m
that the current position is perpendicular to, T
measured from the Start Point. Ak Diztance (H2azured)
BT I I N B T

= AOffs — Is the perpendicular offset from the
reference line to the current position. A positive distance indicates the current position is on
the RIGHT side of the reference line while a negative distance indicates the current position is to
the LEFT of the reference line.

= FRWD/ /BACKJ - Is the distance along the current horizontal angle to go forward or back to
intersect with the reference line.

= CUT /FILL - Is the cut or fill required to intersect with a 3D line of constant grade that passes
through the Start Point and End Point.

= Press (F] ISYO{3M to store the current position as a point in the job database.
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Reference Arc

Positions can be calculated relative to a reference arc as REFERENCE HAEL

EC: 15 o 14 EC: 13

point (CC) in the job database. By entering the measured |4 AziHuth F 2SS9 12'AE"

values to a position, the program will calculate the offset .
Hz Distance: [T

from the arc/circle and the distance along the arc/circle

defined by two points on the arc (BC + EC) and a radius

of the current position, as well as a distance along the Hz Diztance (Heazured)

EDIT|INFo]  F 20 JCARCL| CALC |

entered horizontal angle to go forward or back to
intersect the arc/circle. A 2D/3D toggle is available to adjust the number of input fields for the desired

calculation. When 3D information is provided, a cut/fill calculation is also performed.

‘BC’ Field
This field accepts the point number that defines the REFERENCE ARC

EC: 15 cc: 14 EC: 13
Target Height: 1. 2@EAMW

beginning of the reference arc, or the first point on the

circle. 4 AZiHuth FAEST12TEEN
2enith Anale: A5 '@EAM
‘CC’ Field 4 L Daistance k

This field accepts the radius point, or curve center point.
P P P 4F Daiztance (Heazuredl

EDITINFA]| 20w JCARCL] CALC

‘EC’ Field
This field accepts the point number that defines the end of the reference arc, or the second point on the

circle.

‘Target Height’ Field (3D mode only)

This field accepts the height of the target when 3D mode is enabled.

‘Azimuth’ / ‘Angle Right’ / ‘Angle Left’ Field

The @ and @ cursors keys toggle this field between three possible input types. Enter the horizontal

angle to the current target position.

‘Zenith’ Field (3D mode only)

This field is only available in 3D mode. Enter the vertical angle to the target.

COGO+ Version 4.10 | 7 Surveying Menu m



Distance Field

The @ and @ cursor keys toggle this field between Hz Distance and Sl Distance when in 3D mode.

Only Hz Distance is available in 2D mode. Enter the distance to the target.

The Menu

1. (] =gl - Edit the current field.

2. IEST - Displays the radius and
deflection angle of the reference arc as defined
by the BC, CC and EC points.

3. m or “ —Toggle between 2D
and 3D mode.

4, (N[ M — Exit the Reference Arc sub-
program and return to the main Traverse Plus
program.

5. Il - calculate the current position

relative to the reference arc. Some notes
regarding the calculated values:

STA — Is the distance along the reference arc that
the current position is perpendicular to,
measured from the BC point.

AOffs — Is the radial/perpendicular offset from

REFERENCE RERC

EC: 15 ci: 14 EC: 13
Taraet Heiaht: 1, 208mW

1 R2|ED 21 . @88 il
Zeni|al 269432'@2" :
4 21 vazwunex F w-

A Diztance (Heasuredl

KEFERENCE HEC
EC: 15 cc: 14 EC: 13

STA  4.242m
N=0Ff= —H.122m
FRMUDT B.281m
CUT  -188.32&3m |

e Pl

A Diztance (Heazuredl

gToRel | | 1 | oK |

the reference arc to the current position. A positive distance indicates the current position is on

the RIGHT side of the reference arc (inside the circle in a clockwise defined curve) while a

negative distance indicates the current position is to the LEFT of the reference arc (outside the

circle in a clockwise defined curve).

FRWDY / BACK, — Is the distance along the current horizontal angle to go forward or back to

intersect with the reference arc.

CUT / FILL — Is the cut or fill required to intersect with a 3D curve of constant grade that passes

through the BC and EC points.

Press (F) I3 (J:{=l to store the current position as a point in the job database

COGO+ Version 4.10 | 7 Surveying Menu



7.2 Levelling

COGO+ Pro includes a Levelling program to manage LEVELLING JOES

multiple levelling jobs. Each job consists of backsight, _

foresight and intermediate foresight observations. Edit,

review and adjust observations, and perform calculations

such as cuts/fills using observed or adjusted data.

Manager | NEW | DEL | INFo | OFTE [CANCL] LOAD |

The Levelling Jobs manager always opens when running the Levelling program. Here you can create

new jobs, delete existing jobs or load a job for editing and review. The menu:

1. () m— Create a new job.

2. — Delete the selected job.

3. m— Display information about the selected job. The number of stations, start and
end elevations, job file size and available memory are displayed.

4. — Read and write jobs to and from the SD card COGOPLUS\JOBS directory, or
rename an existing job.

5. — Exit the Levelling program.

6. IR - Loac the selected job.

Create a New Job LEVELLING

Press (FJ m to create a new job. Enter aname

for your levelling job as prompted, and the new job will

be created with a *.CPL name extension to differentiate

it from a COGO+ job or Alignments job. Lewelling Job Mame
+

Delete a Job | a | B ] c |l o |E]F |

Press to delete the currently selected job. A confirmation is requested prior to the job

actually being deleted.

Levelling Options

1. Import Level - Copy a levelling job from the SD card to the calculator.

2. Backup Level — Store a copy of the selected Levelling job to the COGOPLUS\JOBS directory.
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3. Backup All — Stores copies of all the Levelling jobs created on the calculator to the
COGOPLUS\JOBS directory.

4. Move Level — Move the selected Levelling job to the COGOPLUS\JOBS directory, thereby
deleting the job from the calculator.

5. Rename Level — Rename the selected Levelling job.

Load aJob
Press [Io).\) I t0 load the currently selected job for editing, reviewing and calculating.

Working with a Levelling Job

EXAMFLE.CFL ZTHET
Loading a new Job station: [CUREERCIE

When loading a new job for the first time, it is necessary ~ |El€Wation: 233 @04 m
Backziaht: 2, HZ2=m

to initialize it by providing a starting station and
elevation and an initial backsight reading to the starting

station. NOTE: IT IS POSSIBLE TO EDIT THIS INFORMATION LATER ] ]
Startaing Ftataian

IF NECESSARY. EDIT] | |  [CARCL] 0K |

Once the job is initialized the main observations screenis |EXWAMFLE .CFL OEXERYATIONS

displayed showing the entered observations, which ES BM =2-Blc =
consists of just the backsight reading to the starting

station when loading a new job for the first time. The

menu:
1. (] edits the currently selected 'EDIT | DEL | OATH | CALL |CARCL| F5 |
observation.
2. deletes the currently selected observation.
3. brings up a few options to review data derived from the observations.
4. brings up a few calculation options.
5. returns to the Levelling Manager screen.
6. m or m opens up an input form to add a new foresight or backsight,

depending on what the last entered observation was.
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Adding Observations LEVYELLING Forgxiqht
4 Foresiaht F 1.597m

Statien:

Since this action is the most commonly used action when

working with a levelling job, it has been assigned to the

or key.
The labe! || IZN or HEM on depends on what
Forgsight Ztataion
the next possible observation is. When entering a EDIT|] | |  [CancL] oK |

foresight observation it is possible to define the

LEVELLING Edckziaht

observation as an Intermediate Foresight by using the Eacksiaht: 1. ddEm
(© and @) cursor keys to toggle the label on the first Ftation: TF1

field of the input form. All intermediate foresight
observations from a setup are entered prior to the

foresight to the next turning point or benchmark. The

Eack=ight
label will not change to m until a foresight EDIT] | |  CcAncL] oK |
observation has been entered. The station name for ERARFLE . CFL DEZERVATIONS
each foresight and intermediate foresight can be ES BEM Z23-H16 = Z.H023m
FS TF1 1.337m

entered as necessary, or the program will automatically

suggest TP# names. The backsight station is always the

last foresight station.

The observations screen updates to show each

EDIT]| DEL |DATH | CALC [CANCL] F= |

EXAMFLE.CFL OESERVATIONS

observation type, station and observation, for example:

= FSTP1=1.597m A foresight observation to FS TFS = 1.51%m 1
station TP1 of 1.597m Bs TP2 = 1.837m

= BSTP1=1.446m A backsight observation to %EE E$Eé : % : gﬁ?m
station TP1 of 1.446m FS TF4 = .

* |FSHYDI1 =1.433m A intermediate foresight A, &8 m J
observation to HYD1 of 1.433m EDIT| DEL [DATAJCALC [CANCL] ES |
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Editing Observations

Select any observation to edit the observation. The station names can be changed for:

= The Starting Station

= |ntermediate Foresights Stations

= Foresight Stations, which also updates the following backsight station name (if existing)

When an observation has been edited the entire dataset is recalculated to update elevations and

heights of instrument at each setup, which is critical for data review and calculations.

Deleting Observations

Select an Intermediate Foresight observation or the last observation entered to delete it. A

confirmation ensures that observations are not deleted unintentionally.

Data Review

Observations can be reviewed in a fieldbook style
printout on the screen, observation derived elevations
and adjusted elevations for all stations can be reviewed
on the screen, a fieldbook ASCII file can be written to the
SD card or the HOME directory, and station elevations

can be stored to points in the current COGO+ job.

Fieldbook Review and Export Fieldbook

Both options create a formatted string of all the
observations with HI’s and Elevations (including adjusted
if available) as would typically be entered into a
fieldbook. The fieldbook review option displays data on
the screen while the export fieldbook option exports the

string as an ASClII file.

Observation Elevations

Displays every levelling station and its observed
elevation. Multiple pages of results may exist depending
on the number of stations. Use to convert

the elevations between metric and imperial.

DATH OFTION:

l1.Fieldbook REewiew
Z.0b=s. Elevations
J.Adi. Elevations

4.Export Fieldbook
S Store Elewation

|1 [ |  [cAncif ok |
ZTH EZ HI F3
EN 32-0i& 2.032 335,837  --
T 1.44% 225 776 1.537
TF3 1.624 325 002 1367
TF3 1.237 276.332 1.51¢
HyD1 -- -- -
HyYD2 == -= =
TFY 0.735 276.237 0.220
TFG 1.645 327.322 0.404
TFE 0.776 276 422 1.535
TF? 1.750 @224.621 1,557
TR 0.125 376. 241 0.035

EM =23-Ale 233.904m
TF1 Z=2d. 338m
TF:= Z=2d.419m
TP 224 . 4532m
H%YD'1 Z2d. 5539m
H%' D= Z220.B31m
TF4 220 2EZm
TFS

220, 533m
{ET I I B B T
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Adjusted Elevations

This option works in the same way as displaying observation elevations; except the adjusted elevations

are displayed. NOTE: AN ADJUSTMENT CALCULATION IS REQUIRED TO BE DONE PRIOR TO REVIEWING THE ADJUSTED

ELEVATIONS.

Store Elevation
Stores the observed or adjusted elevation of any station

in the levelling job to a point in the current job database.

First, pick a station from a list of every station in the

levelling job.

Next, enter the point number to store the selected

station elevation to.

Calculations

Calculate cuts and fills by choosing any station from the
available list of defined stations to backsight, or calculate
the circuit error of a levelling circuit and adjust station
elevations by distributing the error throughout the

circuit.

Cuts and Fills

Calculate cuts and fills from observed or adjusted
elevations. When a circuit has been adjusted, the user is
presented a choice of using observed elevations or
adjusted elevations for cut/fill calculations. Next, choose
the station to backsight, and enter the backsight rod
reading and the design elevation. This sets up the

parameters for the cut/fill calculations.

FICH STATION
EM

ZE-@16
TF1l 224.328
TFZ 234.413
TF3 234.435
IFS1 234.889
IFS2 235.851

|1 [ |  [cAncLf ok |

EXAMFLE.CFL 0EZERVATIONS

FS TP3 = L.5t8m 1
?Ec CALCULATE

1.Cut= and Fil..
Z2.Adjust Circu..
= H,.795m

TF3 = B.e84m

IF:

F +

|1 [ |  [cencif ok |

CUTAFILL Calculataian
E5 Ztation: [ghyER
Eackziaht: H,2359m

Dezian Elew: 2332, SEEM

Backziaht ttation

| IcHoos] | [CARCL] oF |
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The following input screen displays the target rod reading to meet the design elevation, and prompts

the user to input the actual rod reading. The calculation displays the CUT or FILL value and the observed

SHOT elevation. The DESIGn elevation and HI values are also displayed for reference purposes.

CUT-FILL Calculation

Taraet Fod Reading:
1.7538m

1.64
1 1 1  IcaAncL] oF |
Adjust Circuit Error

The first input screen for the adjustment requires a fixed

elevation for the end station. If adjusting a loop, this

value will be the starting point elevation, a value that can

automatically entered by pressing START HiRAlE
input screen. Use to retrieve an elevation

from a point in the current job database.

The second input screen asks for an average sight
distance to calculate the approximate overall circuit

length.

The output screen displays the sum of all backsight
observations, the sum of all foresight observations, the
difference between the sums, the difference between
the starting station elevation and end station elevation,

the approximate circuit length and the circuit error.

Press 'RV t0 calculate adjusted elevations for
all the stations within the Levelling job circuit. The
circuit error is distributed evenly through each leg of the

circuit assuming equal sight distances.

CUT-FILL Calculation
Target FKod Feadina:

CUT —H. 138m

SHOT 233, 658m
DESIG 233. SEEm
HI 230 . 238m

T % e "l "l e 1

LEVELLING Circuit Ad.just

End Sta Fixed Elew

Z230. P OE
STRRT] [  [aetZ [CANCL] ok |

LEVELLING Circuit Ad.just

SE+
|1 [ |  [cAncif ok |

LEVELLING CIKCUIT ERROF

uH of BEZ: 132, 379m
ZuH of F2: 16.498m
cEs-CF=: 1.221m
End-ztart: 1,.281m

Lanath: +7V2H . BEEm
Error: —d . B29m
eM<>F] | | [CANCL] AD.L |
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7.3 Alignments

COGO+ Pro includes an Alignments program to manage ALIGNHENT MANAGER

multiple complex 3D alignments. Each alignment _

consists of horizontal, vertical and cross section

components. The horizontal centerline of the alignment
is the only mandatory definition for any alignment.

Various calculations are possible with alignments.

| NEW | DEL | INFo | OFTE [CANCL] LOAD |

Alignment Manager
The Alignment Manager always opens when running the Alignments program. Here you can create new

alignments, delete existing alignment or load an alignment for editing, review and calculations.

The menu:

1. @ 2 - create a new alignment.
2. — Delete the selected alignment.

3. m— Display information about the selected alignment. The start and end stations,
overall length, the number of horizontal, vertical and cross section parts defined, alignment file
size and available memory are displayed.

4. — Read and write alignments to and from the SD card COGOPLUS\JOBS directory,
or rename an existing alignment.

5. — Exit the Alignments program.

6. — Load the selected alignment.

HLIGNHENTZ:

Create a New Alignment

press () T2 to create a new alignment. Entera

name for your alignment as prompted, and the new
alignment will be created with a *.CPA name extension

to differentiate it from a COGO+ job or Levelling job. [ R s

ExAMFLE#
| | B | c | 0 [ E | F |

Delete an Alignment

Press to delete the currently selected alignment. A confirmation is requested prior to the

alignment actually being deleted.
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Alignment Options

1.
2.
3.

Import Alignment — Copy an alignment from the SD card to the calculator.

Backup Alignment — Store a copy of the selected alignment to the COGOPLUS\JOBS directory.
Backup All — Stores copies of all the alignments created on the calculator to the
COGOPLUS\JOBS directory.

Move Alignment — Move the selected alignment to the COGOPLUS\JOBS directory, thereby
deleting the alignment from the calculator.

Rename Alighment — Rename the selected alignment.

Load an Alignment

Press (Io).\) Il to load the currently selected alignment for editing, reviewing and calculating. A

check is performed to ensure that any cross section assignments involve only templates that exist on the

calculator. If an error message is displayed, create the missing template(s) to load the alignment.

Working with an Alignment

The EDIT HORIZONTAL ALIGNMENT screen is displayed EDIT HORIZONTAL ALIGNMENT
by default when loading an alignment. You can toggle
between editing horizontal, vertical and cross section

components by pressing (BJ. The menus:

o v ok~ w N

() W=bla gl — Edit the selected component.

— Delete the selected component. | gl AN LETTS A I IEETE
or [NTTYNH o Bl - Tossles editing horizontal, vertical and cross sections.

(o \Nl — Perform calculations with the alignment data.
() W\ (4Bl — Return to the Alignment Manager.
m— Add a component to the alignment. The available options reflect the current

screen; horizontal, vertical or cross sections. The key does the same thing.

Horizontal Alignment

A new alignment is created by default to have a starting station of 0 (displayed as 0 or 0+00 or 0+000

depending on the user setting), and starting coordinates at 0,0. These parameters can be edited at any

time; the entire horizontal alignment is updated to reflect any starting point station and coordinates

changes.
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Add a Segment
Press (F) BRI to add a new horizontal segment. EDIT HORIZoNTAL ALIGNHENT

All segment are added to the end of the list of already

defined segments. The end coordinates of the existing

alignment are used as the starting coordinates for the

new segment. The available options for horizontal

segments are Straight, Curve and Spiral-Curve-Spiral.

[ 1 1 1 |cAncL] oK |
Straight
A straight segment consists of a starting point and an STEALGHT METHOD
ending point. The end point can be defined by one of l.Azimuth + Lenath
Z.Azimuth + End Sta
three methods: 2.End Coordinates

1. A azimuth/bearing and length

2. A azimuth/bearing and end station

3. End coordinates |1 [ |  [cAncLf ok |

For option 3 a softkey IXPAMl is available to retrieve coordinates from a point in the current job

database to use as the coordinates for the end point.

Curve
A curve segment consists of a starting point, curve CURYE METHOD
S . radius +
direction, radius, and length. The curve parameters may 1.Fadius
Z.Eadiuz + Delts
be defined by one of nine methods: 2. Fadius + FI St3
. 4.Radius + EC Sta
1. Aradius and curve length. NOTE: ALSO REQUIRES 5. Fadius + FI Coaord
THE BACK TANGENT AZIMUTH/BEARING AND THE CURVE &.Radius + EC Coord
r.CC + FI Coords
PIRECTION RIGHT/LEFT [ | 1 cnci] ok

2. Aradius and curve delta angle. NOTE: ALSO REQUIRES THE BACK TANGENT AZIMUTH/BEARING AND THE
CURVE DIRECTION RIGHT/LEFT.

3. Aradius and the point of intersection station. NOTE: ALSO REQUIRES THE BACK TANGENT
AZIMUTH/BEARING AND THE CURVE DIRECTION RIGHT/LEFT.

4. Aradius and the end of curve station. NOTE: ALSO REQUIRES THE BACK TANGENT AZIMUTH/BEARING AND

THE CURVE DIRECTION RIGHT/LEFT.
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5. Avradius and coordinates at the point of intersection. NOTE: ALSO REQUIRES THE CURVE DIRECTION

RIGHT/LEFT.

Curve center and end of curve coordinates

o 2 N o

For curves, the back tangent azimuth/bearing is
automatically calculated from the last segment in the
alignment, unless the curve is the first segment defined
in which case the value needs to be entered. This
ensures curves are tangential to the preceding segment
and only applies to methods 1 through 4 where the back

tangent azimuth/bearing is user entered. Also for

Curve center and point of intersection coordinates

A radius and coordinates at the end of curve. NOTE: ALSO REQUIRES THE CURVE DIRECTION RIGHT/LEFT.

3 point curve definition by providing coordinates at a point on the curve and the end of curve

HDD HORIZONTHL CURYE

Curug Dirgc:
Fadius:
Lenath:

A, BEEm

Eack Tanda<ent AZiHuth
ERIT| |  [*oLVE[CARCL] OB |

methods 1 through 4, a softkey CoJRY/M is available to open the horizontal or vertical curve solver

to solve for a value. From within the solvers it is possible to export solved values to the clipboard, which

can then be pasted into any of the fields in the alignment definition input form.

For methods 5 through 9, a softkey is
available to retrieve coordinates from a point in the
current job database to use as the coordinates for the
point whose northing or easting field is current. NOTE:
FOR OPTIONS 7 THROUGH 9 THERE ARE TWO SETS OF COORDINATE
PAIRS REQUIRED, YOU MUST SELECT THE NORTHING OR EASTING
COORDINATE FIELD OF THE POINT YOU WISH TO RETRIEVE FROM THE

DATABASE.

Spiral-Curve-Spiral

A spiral-curve-spiral transition curve consists of a starting
point, curve direction, spiral length, circular curve radius
and length. The spiral-curve-spiral parameters may be

defined by one of five methods:

1. Circular curve radius and length

2. Circular curve radius and delta angle

HOD HORIZONTAL CURYE
ftart ftation: 1455, 265

curue Direc:  Right A4
Fadius: 156, BEEm

FI Northing:

FI Easting: A . BEEEM

FI Northang Coordaipate
EDIT] |  [acti¥[CANCL] oK |

fCE METHOD

1.Curwe Ead + Length
Z.Curve Rad + Delta
2.Crw Length + Delta
4.Crv Ead + PI Sta
2.Crw Bad + PI Coords

|1 [ |  [cAncLf ok |
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3. Circular curve length and delta angle
4. Circular curve radius and point of intersection station of transition curve

5. Circular curve radius and point of intersection coordinates of transition curve

Each of the five methods also requires the back tangent azimuth/bearing, the curve direction and the
spiral length. For spiral-curve-spiral transition curves, the back tangent azimuth/bearing is automatically
calculated from the last segment in the alignment, unless the curve is the first segment defined in which

case the value needs to be entered.

Each of the five methods also feature the softkey AODD *FIRAL-CURVE-SFIRAL
ftart Station: 2422, 726
Ftart AZinuth: BREEE T N Mol
solver to solve for a value. From within the solvers it is SC5 Dirgction: Ej_gh-l;_ ﬂﬂ
fpiral Lenath: @A, AAAMm

Curug REadiuz: @, BEEAW
can then be pasted into any of the fields in the alignment |Curuwe Lenath: E, BEEMm

{o]AY/ =l to open the horizontal or vertical curve

possible to export solved values to the clipboard, which

definition input form. AziHuth oF Edack Tangent
EDIT] |  [soL¥E[CAncL] oK |

For method 5 a softkey IPAMl is available to retrieve coordinates from a point in the current job

database to use as the coordinates for the point of intersection.

Edit a Segment
Press (F_) Wbl to edit the selected horizontal segment. For each segment type, straight, curve or
SCS, the same options are available as when adding a new segment. The current values are

automatically inserted into the input form regardless of which method is chosen.

When edits are made to a segment, the segment itself is updated, and any segments following the
edited segment are also updated. The relationships between segments are kept intact, any positional

shifts or rotations are applied to all segments following the edited segment.

Delete a Segment
Press to delete the selected horizontal segment. When a segment is deleted, all segments
following the deleted segment are shifted to join the segment preceding the deleted segment. No

rotation is applied.
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Vertical Alignment

Generally the vertical alignment is defined after the horizontal alignment and the extents of the vertical

alignment match the horizontal alignment, however a vertical alignment may start and end within or

outside the parameters of the horizontal alignment. By default, the vertical alignment is defined to start

at Station 0 and Elevation 0. These parameters may be edited at any time.

When editing the vertical alignment starting station a softkey is available to match the

vertical starting station to the horizontal starting station, and when editing the starting point elevation

for the vertical alignment the softkey is available to retrieve an elevation from a point in

the current job database.

Add a Segment

Press m to add a new vertical segment. All
segments are added to the end of the list of already
defined segments. The end elevation of the existing
vertical alignment is used as the starting elevation for
the new segment. The available options for vertical

segments are Straight and Curve (Parabola).

Straight
A vertical straight segment consists of a starting
elevation, a length and a grade. The length and grade of

the segment may be defined by one of four methods:

1. Length and Grade
2. End Station and Grade
3. Length and End Elevation

4. End Station and End Elevation

EDIT YERTICAL ALIGNHENT
B+6@E. BAA: 51 art

2. Curve (Parab..

11 [  [cencif ok |

ZTRALGHT METHOD
l.Length +

Grade
Z2.End Station + Grade
S.Length + End Elew
4.End Sta + End Eleaw

11 [  [cencif ok |

For each of the four methods; the length and end station fields feature a m softkey to

automatically insert the length or end station to match the end of the horizontal alignment. For

methods 3 and 4, the end elevation fields feature a softkey to retrieve an elevation from a

point in the current job database.
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Curve (Parabola)

A vertical curve consists of a starting elevation, a length, |WT CURYE METHOD
and entry and exit grades. The length and grades of the l.Lenath + Grades

2.ENMC Sta + Grades
segment may be defined by one of three methods: 2.2 Eleuations

1. Vertical Curve Length and Grades
2. End of Vertical Curve Station and Grades

3. Three Elevations. Since the starting point station ----m

and elevation are known, an intermediate and end of vertical curve station and elevation are

required. NOTE: PLEASE NOTE THAT THE INTERMEDIATE STATION AND ELEVATION ARE ON THE CURVE, NOT ON

THE TANGENT.

Each of the three methods features a C{JAY/Jl softkey to open the horizontal or vertical curve
solver to solve for a value. From within the solvers it is possible to export solved values to the clipboard,

which can then be pasted into any of the fields in the alignment definition input form.

Length and end station fields feature a m softkey to automatically insert the length or end
station to match the end of the horizontal alignment. For method 3, the elevation fields feature a

softkey to retrieve an elevation from a point in the current job database.

Edit a Segment
Press (F_) W=b)a il to edit the selected vertical segment. For each segment type, straight or curve, the
same options are available as when adding a new segment. The current values are automatically

inserted into the input form regardless of which method is chosen.

When edits are made to a segment, the segment itself is updated, and any segments following the
edited segment are also updated. The stations and elevations of any segment following the edited

segment are updated to ensure continuity.

Delete a Segment
Press to delete the selected vertical segment. When a segment is deleted, all segments

following the deleted segment are shifted to join the segment preceding the deleted segment.
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Cross Sections Assignments

Cross Section Templates are created as described in Chapter 3 of this manual. Cross section

assignments are only honoured when a vertical alignment for a specified station is defined.

Add an Assignment
Press to add a new cross section ADD HE AZEIGNHENT
assignment. Templates can be assigned to portions of Ftart Statien: S+EE. BEE

U5 TeHplate: Sm_2% 4|k
alignments by entering a start and end station and End station:

choosing the template to use. The first assignment

allows the user to enter a starting station, which by

default is set to the starting station of the horizontal End of AszignHent Station

EDIT] |  [endH2[CARCL] OH |

alignment, but can be changed to any station within or
outside the alighment. Subsequent cross section assignments always have the start station set to the

end station of the previous assignment.

The Start Station field features a softkey to automatically insert the start station of the

horizontal alignment.

The End Station field features a m softkey to automatically insert the end station of the

horizontal alignment.

Edit an Assignment
Press (F) =i gl to edit the selected cross section assignment. When editing a cross section
assignment it is possible to change the template and the end station. When the end station is changed,

subsequent assignments are adjusted to keep a continuous chain of assignments.

Delete and Assignment
Press to delete the selected cross section assighment. When an assignment is deleted,

subsequent assignments are adjusted to keep a continuous chain of assignments.
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Calculations

Press from any of the alignment editing
screens to perform calculations using the defined
alignment parameters, or to plot the horizontal or
vertical alighment. At minimum, a horizontal alignment

is required to perform calculations.

Solve Station and Offset

ALIGNL . CFR

1.5olwve Sta.

2. Create Report
3.Create Coordinates
4.Flot Hz Alignment
S.Flot Y& Alignment

|1 1 |  [chncL] oH |

Solve the 3D coordinates for any station and offset simply by entering the station and offset. Some

general function notes:

= Elevation values of zero are displayed when a
vertical alignment has not been defined for the
entered station.

= When the vertical alignment has been defined
but no cross section assignment exists; the
centerline elevation is displayed regardless of

the offset value entered.

SOLNE STATION AND OFFSET
Ftation:

oFFset: 5. EAEEM

nerth: SHEET . S222m
East: 5874, 9533m
Eleu: 432, 2556m

Enter Stataon to Zalug

EDITJRESET] |  [CARCLI[STORE]

= When the vertical alignment and cross section assignment have been defined for a station, but

the offset entered exceeds the width of the cross section template, the outermost elevation of

the template for the station is displayed.

Press Y [o]:{=ll to save the solved coordinates as a point in the current job database.
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Create a Report

Enter a station interval and select whether or not to
include transition points to create a report of the entire
alignment. NOTE: TRANSITION POINTS ARE POINTS THAT ARE AT
THE BEGINNING/END OF SEGMENTS THAT DO NOT FALL ON AN EVEN
STATION INTERVAL. The report includes the coordinates for
each offset point as defined by the cross section

assignments (including centerline points) for every

CKEATE HLIGNMENT KEFORT

Ftation Interval: 2@, BEEM
Transition Fts: [

Include TranFation Foants?

EDIT] [~ cHE]  [CAncL| of |

station at the interval specified, and at all transition points if selected.

The program displays the current station that is being
written as the report is compiled. The report may be
reviewed on the calculator screen or written to an ASCII

file for viewing/printing on a computer.

Create Coordinates

Similar to creating a report, except this program creates
points in the current job database for each offset point
as defined by the cross section assignments (including
centerline points) for every station at the interval
specified, and at all transition points if selected.

Optionally the curve radius points can also be created.

ALIGNHENT RKEFORT

ALianHant MaHe: EXAMFLE.CFR

Startaing Ftatian: S+00. 000

End Ztation: E+40 ., 000
apgrall Lenath: 14ad. 00
Station Interual: ad.a00
Transition Foantz?: Y=
TF_Seod.ood

GERFH] | ] ] ] oK |

COOKEDINATE ALIGHMENT

Station Interval: ElREEEEL TR

Tranfition Fi=: o

Eadiuz Foints: P

Starting P¥: 161

Ftart ftation: S+6EE, BEA
End Station: 18+868, BAE

Statioen Interval to Calculate

EDIT] | |  [CARCL] 0K |

Enter the station interval, select whether or not to include transition points and radius points, enter a

starting point number to use, and the start and end station that should be included. Point numbers will

be assigned sequentially in a left-to-right pattern across each cross section, progressing from lowest

station to highest. Point number conflicts result in the program using the next available number, no

points will be overwritten however you may want to ensure that the starting point number you enter is

appropriate.

The program displays the point numbers as they are created.
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Plot Horizontal Alignments n_.F
Plot the horizontal alignment on the calculator screen for ﬂ/}

a visual confirmation of entered parameters.

NOTE: Spiral portions of a Spiral-Curve-Spiral segment
are not plotted. Transition points are marked with open

square markers.

Plot Vertical Alignment
Plot the vertical alighment on the calculator screen for a

visual confirmation of entered parameters.

NOTE: Vertical lines mark the transition points between

vertical segments.
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7.4 Inaccessible Point

The Inaccessible Point program calculates 3D
coordinates for points when horizontal and vertical angle
observations to the inaccessible point are made from

two separate setups.

Enter the point numbers for Station 1 and Station 2, and

the height of instrument at each setup in the first input form.

Enter the horizontal and vertical angle observations from
each setup in the second input form. Azimuth 1 and
Zenith 1 are the observations from Station 1, while
Azimuth 2 and Zenith 2 are the observations from

Station 2.

The solution screen displays the coordinates for the
solved point, including the calculated elevation values
from each observation, the discrepancy between the two
calculated elevation values and the average elevation
value. The average elevation value is used when storing

the coordinates.

Press m to proceed from the solution screen.
The option to save the solution as a point in the job
database is presented, where choosing YES opens the
standard STORE POINT screen to store the calculated

point.

INACCESSIELE FOINT

Station 1:
In=tr Heiaht: 1.561%9m
Ttation 2: =1

Inztr Height: 1.631m

Fir=zt igtup Foant
EDIT[RESET] |  [CAnCL] oK |

INACCESZSIELE FOINT

AZiHuth 1: gl bEmc e L
2enith 1: S9°27'1@"
Azinuth 2: 271°15'6@"
Zenith 2: 73721 '@@"

AZiHuth Heasured FroH 1st setup

EDIT] | |  [CAncL| oH |

INACCELZLIELE FOINT EOLUTION

n:  SHEEZ. 3E5Em
E: 2979.64%m

2i: 1B3. 23Fm

22: 1B83. 24i3m

«2: [, BESm

2: 1B83.243m

1 1 1 [ [ oK |

INACCELSIELE FOINT SOLUTION

n:  SEES. 3EEm

E: b U e o O N P
2y: [FAMe Foint?

z2: (AT

o: [HO
£ e et
I 1 1 IcAncLf oB |
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7.5 Plot Points

The Plot Points program graphically plots points on the
screen. The interactive map supports zoom and pan

functions, and point numbers can be turned on or off.

In the first input screen, enter the points you wish to plot
using any of the point numbers input options. A

minimum of two points are required to plot. The menu:

FLOT FOINTE

e =S
#
EFOHz| ALL | EFfym3chncL] ok |

1. () EUE - Open the Point Browser to browse/search for specific point numbers.
2. XYl - Piot all the points in the current job.
3. I - 7ossle point number plotting on or off,

Initially, the map plot shows all the points zoomed to fit

the screen.

The Menu
The menu provides access to some of the interactive

features:

1. () @l JiE8 — Zoom in, the crosshair symbol is

the center of the zoom region.

i

=L 52

51
&Y &7
56
+
-5
oo
Z00H+[Z00H-] FIT FF$*mJCANCL] 0K |

2. m— Zoom out, the crosshairs symbol is the center of the zoom region.

3. — Zoom extents, fit all plotted points on the screen.

4, —Toggle point number plotting on or off.

5. — Exit the map and return to the first screen to enter points to plot.

6. m— Exit the map and the Plot Points program to return to the main interface.
Key Assignments

Some of the keys can be used for the interactive features of the map:

1. @ / @ / @ / @ cursor keys to pan around the map.

to zoom in, same as (L],
(= to zoom out, same as (.

2
3
4, to exit the map and return to the first screen, same as (5],
5

. to exit the map and the Plot Points program, same as (f¢J.
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