9 Beyond the Basics

Introduction The following sections of this chapter describe a few of the COGO functions
and some of the TPS Survey functions.

Overview

Section Topic
9.1 Calculating a Triangle
9.2 Inverse Between Two Points
9.3 Calculate an Area
9.4 Intersection
9.5 Resection
9.6 Remote Elevation
9.7 Automatically Recording Points
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9.1 Calculating a Triangle

Introduction

In this section we will discuss how to use SurvCE to calculate a triangle.

Calculate a The following steps outline the computation of a triangle using three sides of a
triangle using triangle.
the side-side-
side method
Step Action Display
1 In the SurvCE main menu screen:

* Press the COGO tab.

* Press the 8 Calculator button.

This takes you to the “Calculator” screen.

DB Atlanta - Ii ﬂn

File |Equip| Surv CITEY Road |
I Keyboard Input | E S1atmn Slme |

T Inseree | T Tiamafermatizn |
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A Il e iteiri | B Piocedd Aaw File |

T Pl Py ooy |ﬂ|’-ﬁ"thhutl-u |

In the “Calculator” screen:

* Press the Other tab.

This opens the “Triangle and Curve”
screen.
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Stnmdard | Sciemific| Conversion [Tl
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9.1 Calculating a Triangle, Continued

In this example we will calculate the
triangle using the Side-Side-Side method.

If the Side-Side-Side method is not
selected, use the down-arrow button in
the top field to select it.

Note: The other methods include:
* Angle-Side-Angle.

» Side-Angle-Angle.

» Side-Angle-Side.

» Side-Side-Angle.

Irlangle calculasor

Step Action Display
3 In the “Curve and Triangle” screen: Closs
Siandnrd |Sciantitic| Commrsion [Tl
» Press the Triangle Calculator Icon
A5
B L
A A
] KB [Ca
B R
This takes you to the “Triangle
calculator” screen.
4 In the “Triangle calculator” screen:
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9.1 Calculating a Triangle, Continued

Step Action Display
5 In the “Triangle calculator” screen:
Irlangle calculasor

Select the three sides of the triangle by |Side-Eic-Sida = A ha g

one of two methods: e B k
I T
k() Clasr

1. Pointlisticon E [
I
2. Map view icon . Conleoct 3 o ot E @

In this example we will use the Map View.

» Press the Map View icon.

This takes you to the “MAP VIEW”

screen.

6 In the “MAP VIEW” screen: VIEW . o |

o 140 |

After a point is selected, a triangle marker =

is used to show the points that have been o

identified. (— .

. Sglect the three points to complete the E B 25 )

triangle. E. T i
e T

mf ”

This will take you to the “Triangle calc.- Canct TrgCaic -Enc< Third Poir

results” screen.
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9.1 Calculating a Triangle, Continued

Step Action Display
7 In the “Triangle calc.-results” screen: |
riamgle calc yeesls
This screen displays the data used in i I s
relation to the program diagram. B e
Sidajs): 37 -
1549510
Side(H): 15
» Press the Close button. '-11.:::_|-1
Sida|C): b s
1320
Anglsia)l 5
30°000°
This will return you to the “Triangle el =
calculator” screen.
8 In the “Triangle calculator” screen:
Iriangle caloulaser
The lengths of the three sides of the |Side-Ei0e-Sida = Pa o
triangle that was selected are displayed. Skt B A B
{254 9510 ©
You can now: Scke{E) Clagr
+ Press the Clear button to clear the 141.4214 —
results and select another triangle. E;f‘fﬁ“ —
» Press the Results button and go back to | i Triavegé
the screen shown in Step 7. e e i a1t E @

» Press the View Triangle button to
proceed to Step 9 of this example.

9 In the “MAP VIEW” screen:

The MAP VIEW will display the triangle
selected by connecting lines between the
points in use.

Note: This is just a graphical display, that
is, no linework is created.

* Press the Close button.

This will return you to the Calculator
menu.

End of Calculating a Triangle
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9.2 Inverse Between Two Points

Introduction In this section we will discuss how to inverse between two points.
Step Action Display
1 In the SurvCE main menu screen:

OB Atlanta . Ii ﬂn

Fite |Equip| Surv CETTY Road |

* Press the COGO tab. SR |an.r-.g...
* Press the 2 Inverse button. m 7 Tiasafzimation

J Argaz |ﬂ(inllln |

A |aleiseiton |EP-||:|H-H-HHI1I-
This takes you to the “Point Inverse” L, | o i Bsetion
screen.
2 In the “Point Inverse” screen: ey —
Enter the first point in one of three =
ways:
1. Type in the point number in
the data field.

2. Press the Point List button, (as

in this example). E

3. Press the MAP VIEW buttonto | _*J_I
select the point from the map Fisfant | @E] Dizplery. |”=-rl' -|

4]

In this example we will use the Point
List.

* Press the Point List button.

This takes you to the “List Points”
screen.

Continued on next page
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9.2 Inverse Between Two Points, Continued

Step Action Display
3 In the ““List Points” screen:
» Select the point from the list. o 1 Eaition  EeO0DS 1080 mr
¥ 2 5100 D3 S00DD3 12000 55
* Press the OK button. # ] GIS0OD  BOSOOD 1ODMD 55
¥ 4 SO0 SUO0DD T =5
# 5 515000 515003 1000 =3
*
# 7 GIO0DY  BI0ON 100D 55
This takes you back to the “Point Inverse” | £ | | &
screen.
4 In the “Point Inverse” screen: m—
il INWErSE
After the first point has been selected, Emmuu OMA000 1000008 S8
you can use one of the three methods, as
described in Step 2, to enter the next
point for your inverse calculation.
» Select your next point. 4 _|—|
vetPont @ [=][EF] vispee [for =]
5 Continuing in the “Point Inverse” screen: , :
Yl Inverse
. . [ =]
» Your second point and the results will Emmun DO0SODS 1000000 S5
be displayed on the screen. 717
SO000000  G3000000 1000000 S5
. . . . i 1 SO0 FDist 424 2541
Entering additional points can continue
the process; this will form a chain of
inverses. The inverse computation
displayed will always be from the o _|—|
previous point to the current point. — i—IElE] = m
 Press the Close button to quit and
return to the SurvCE main menu.
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9.3 Calculate an Area

Introduction

Area Calculation

In this section we will discuss how to calculate an area.

known points.

The following procedures will outline how to compute an area from several

There are four choices of how to input the
points that will make up the area to be
calculated.

1. The point numbers can be entered
directly into the data field. After
each point, press the Enter or OK
button. To close the area, leave
the field blank and press the OK
button.

2. The points can be entered in the
field by pressing the point list icon
and selecting the points from the
list.

3. A group of polylines can be
selected.

4. Additionally, and for this example,
the points can be selected from
the map view by pressing on the
map selection icon.

This will take you to the “Map View”
screen.

Step Action Display
1 In this example, we will calculate an area
. L L CIE At
using the Area Function in the COGO e L___ L m
menu. File |Equip| Surv (] Road |
1 Kepboard Inpt | E Slation Slme |
From the SurvCE main menu:
2 Inverce | T Thasafermatizn |
* Press the COGO tab. m e — |
* Press the 3 Areas button. e pueteseetmseeem | ispe s s st |
5 Paisd P g haon 0 Posil i DVSEes i
This will take you to the “Area I |
Calculation” screen.
2 In the “Area Calculation” screen:

usa Cotcaaron R R

Starting Poink or FLanga: Select poline |

=] (=]

{Laswe Blank © End)
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9.3 Calculate an Area, Continued

Step Action Display
3 In the “MAP VIEW” screen: ry— — m
« Use the pointer to select the point that ~ K
will start the boundary of the area. & ¥ ogp
& +
- 55 B
z,.4a 1]
H"\-__}f's ¥
wly 53
After each point is selected the program nf
will take you back to the “Area st
Calculation” screen.
4 In the “Area Calculation” screen:
Aroa Lalculasion
* Press the OK button to confirm the Staring FointorRanga:
point. a =&
(Lo Btk i End)
» Press the map icon to repeat the
process.
5 | Continuing in the “Area Calculation” —wm
screen: Apna Calculasion
E‘l.hl‘ll'lg Fodni urFiungn'
After all the points have been selected: i E| E]
(Lo Bk fn End)
» Leave the data entry field blank and 1 TR
» Press the OK button.
This will take you to the “Area View”
screen.
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9.3 Calculate an Area, Continued

Step

Action

Display

6

In the “AREA VIEW” screen:

The area will then be displayed with lines
connecting the points that were selected.
The calculated area is displayed at the
bottom of the screen. Also, this will be
shown in the current units of the job.

* Press the MENU button.

This returns you to the “COGQO” screen.

i WIEW

27211 1o

denn = 2160000085
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9.4 Intersection

Introduction

Intersection

Bearing intersection.

In this section we will discuss how to calculate a point using a Bearing —

The following will outline how to compute points that we cannot directly

survey. We will do this by using the intersection function. You may enter an

calculation - _ ! ! !
intersection with bearings or distances.
Step Action Display
1 From the SurvCE main menu:

* Press the COGO tab.
» Press the 4 Intersections button.

In this example we will calculate a point
using the Bearing-Bearing intersection.

This takes you to the “Intersection”
screen.

0B Atanta ! [ m

File |Equip| Surv (] Road |

| Keyboard |npast | B Slaton Sime

Z Inseree | T Tiamafermatizn

I fran |ﬂc‘:|‘|ll-u |

e,

T Pl P o iy |EIP'H"|IHI|H-II:H:‘

In the “Intersection” screen:

 Select the first point to be used in the
calculation by typing it, choosing it
from the point list, or selecting it from
the map view.

* Press the Use Points button to define
the azimuth from the first point.

Note: Only enter the information you
want to use for the intersection
calculation. For example, either enter
information for the bearings or for the
distances.

This takes you to the “Define Azimuth”
screen.

[N | oo |
POt 1: |6 |=]
| L'Eﬂpﬂqlﬁ

azirwth from PL 1

H. Dzt from PL 1 T .
Point 2: | =
Azimuth from P 2 | L& Points
M Dist#oemptz: | R

Clear 68| Salve |

Beyond the Basics

Continued on next page

11



9.4 Intersection, Continued

Step Action Display
3 In the “Define Azimuth” screen: " ,
efine Azimuih
 Define the direction of the azimuth from
point one by selecting the From and To Fram Pant E =] ]
points either by point list or map view.
ToPeint | =] @
4 Repeat this process to select Point 2 and
the direction of the azimuth. lmtersecion  [EKE WSSl
Point 1: ||'| E:I{
» Press the Solve button to create the : |§I -
point and view the results. Agimuth from Bt1: | 101°1636° e Pl |
H. Dist fram Pt 1 | f
Note: The Distance fields will be left
: | [ ]
blank. Those would be used to do a il g @
distance-distance intersection. Aziruth Fom PL2: |m Liss: Pairis
H. Dist fram Pt 2: | f
This takes you to the “INTERSECT” Cloar M __ | soke [ |
screen.
5 In the “INTERSECT” screen:
fINTERSECT -
This screen allows you to view the point - -
that has been created to ensure the ;E N
validity of the point. L f
T SR
.
) - 5B |
H‘Lii-h :IJII
T 1
=3 IE | Eh-|:
mEHEH-‘-ﬂ'E-I'EFm { ot 140"
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9.4 Intersection, Continued

By pressing the Results button, you will
see the resulting data from your
selections.

Step Action Display
6 Continuing in the “INERSECT” screen:
INTERSECT [
33

« Enter a point number and description =N :

for the new point. T

P : f

. H 5;_\_\_‘_—\—\_ _"i' a

Press the S button to store the point. . 'EI;'-_}"'- _
By pressing the M button, you can return @ . "r-_:"-*h
to Step 4 and either clear the data or i, e 51
make changes. TR Ex [l

rom 5 &l BT 24E From 7 atM14T20"
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9.5 Resection

Introduction

In this section we explore how to use the Resection function.

Press the 8 Resection button.

This takes you to the ““Resection” screen.

Step Action Display
1 From the SurvCE main menu:
JOB:Sample .
« Press the Surv tab. File |Equip [EIBc0GO| Road |
1 SidmghebsTraveroe |iuﬁu|"-:- Survay |

2 Glakeou Paisis |?Hn-|ln
— |m;
PRI — |‘IE-|tL'.ilulu

5 Elawntion Dillersrice |u..t|m- |

2 In the “Resection” screen:

Select the first point from which the
resection will be calculated. Do this by
either manually entering the data,
selecting from a point list, or selecting
from the map view.

Point List E icon.
Map View icon.

Enter the Instrument height and Target
height.

e Aim at the first point.
* Press the Enter button to measure to

the first point.

|_cencal |

Press Enfer fo Shoeot Shot #1

Foit# |2 El E ™ Ignan Eleveions
Diarsc
I
=
Fa
Faad |
Irest gt [53 B TamgetHgt |55 L]
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3 Continuing in the “Resection” screen:
e Aim at the first point.
» Enter the target height

* Press the Enter button or press the OK
button to take the measurement.

Repeat this process for the next two
points.

Heseoiion | ok | cancel

PFrass Enter to Shoof Point 6

Deac 58
LAEIDRIT)
£: SBD0. 0080
Z: 1D, noo

metHge 14 Target Hye  [1.7]
[z
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9.5 Resection, Continued

Step Action Display
4 In the “Store this Point?” screen:
Segre this Polnt!
The results are displayed showing the Marhing #1593 5518 Frozea: 010780
coordinates, elevation, and residuals. s e
If the point is acceptable:
* Enter the point number and description.
Foint Mumbes |.'-
* Press the OK button to store the data. Descrigtion: [FEs
This will take you to the “RESECTION”
screen.
5 In the “RESECTION” screen:
[ IMENU»

You may store additional topo points and ~_S0m R
change point numbers, descriptions, and L i
target heights. . _"; e @

x; 45 u; :5

%ﬁ:-{" !

HE C
Do A0 T
Ik S0

Beyond the Basics

End of Resection

16



9.6 Remote Elevation

Introduction

In this section we will explore how to use the Remote Elevation function.

Step Action Display
1 From the SurvCE main menu: e = ]
« Press the Surv tab. File |Equip ':un‘:'| Road |
1 SidmghetsTraverce |tlﬂ:ﬁuh— vy |
» Press the 7 Remote Elevation button.
|
% Stkmont Linmfhr |in._r-. |
A Dlwed 510k opisl |‘IE:II:L'JIHH:- |
5 F leentnn Diflsranca |.!-tlni|- |
This takes you to the “Confirm
Orientation” display.
2 In the “Confirm Orientation” display:
JOB:Sample FF .
Confirm the orientation by Contim Duieriation |
» Pressing the Yes button. Simfon 13
BS Poink 8
Or if the displayed station and backsight ESAa  MTRE
point are incorrect, HHEHHE
Is this Comact?
* Press the No button and T | Ho QJ
« Edit the data, as we are doing in this
example.
This takes you to the “Instrument Setup”
screen.
3 In the “Instrument Setup” screen:
Comcal
 Edit the instrument setup information. mmm Beachmar |
OccupyPoist [ =] [Z]
» Press the Take BS button. Theo Heiht e
Bscksight Pomt  [* =] [Z
Taegel Heaght |.
Emchonigh Azt | i
ConfimHEZ | Chack®s | Taka BS . |
This takes you to the “Take BS” screen.

Beyond the Basics
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9.6 Remote Elevation, continued

Step Action Display
4 In the “Take BS™ screen:
« Review the results from the backsight O Pont B s Flo 3
measurement. BEA: 513" ESBeamng  ST1EINESY
Theo. Ht  1.500 Teageikt 0000
« Press the OK button to confirm. AR ZEVITOC TAMTTDF _ Beed |
CakcDist  MomsDwi  DelisDist DoliaZ Bk
741G 4FITI4E 15T EAm0
© St To Zer = B To B5 Agieuty
gt ToVakie Anghka I."
5 In the “REM ELEV” screen:
REM ELEV LN I MENU
« Aim at the Base Point with your total .e m
station and either 3
+ Press the Enter button or press the OK Homste Llovation | S
button. + Peais Enter 10 Shoo Base Poin
T =
R 1] c
I Desc| HT|
6 Continuing in the “REM ELEV” screen:
LEM FLEY L len
e Aim at the Target Elevation and either 'E'! o
— E
* Press the Enter button or press the OK E
button. "'E!
£
8
[
-
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9.6 Remote Elevation, continued

Step Action Display
7 Continuing in the “REM ELEV” screen:
ELEW T |
The point is generated based on the "ﬂ -
measurements. — i
« Press the S button to store the point =\ e
HE B
that was created. =1 .1 . B
B . =
E fi I:IIIC- |-|T:||'|
[ PR IS06"  ZASISTIT  SD4S TS
Armetn Hoight: 35,7056 Romate Ec159,
8 Continuing in the “REM ELEV” screen:
ELEW LI |
Pressing the B button will allow for =1 e
another Remote Elevation measurement. ? -
B & |§
Repeat Steps 5 through 7. =1 ", ; L
— | " f" =
= mw &
E m” 1]
=) C
£ S HTo
[ ERU0r  ZASIUDDY  EDIADI0 DJE
2 |Aemete Heighe 0.0008 Remote EkcI 31,5
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9.7 Automatically Recording Points

Introduction In this section we will discuss how to auto record points using Auto by Interval.

Auto by Interval In the following section we will outline how to use the Auto by Interval function

with the Robotic Total Station. This function automatically records data points
as you move. This can be done with the Robotic Total Station or the Leica

GPS.
Step Action Display
1 From the SurvCE main menu: T . il

In this example we will collect points File |Equip COGO| Read |
using the Auto by Interval function in the LTI S— |m
Surv menu.

2 Glakisogl Pl | ¥ Rowit Elevalion |
« Press the Surv tab. 3 Brakmont Linadirc | # Fimssction |
« Press the 6 Auto by Interval button. o | 856 Coliocion |

5 Elevatinn Diflsranca |.!-tlni|- |
This takes you to the “Confirm
Orientation™ screen.

2 In the “Confirm Orientation™ screen: r— " i
Confirm the orientation by :
Simlion B
* Press the Yes button to confirm the S Fm il
. . BE &2i kTl
orientation.
MFS'EISIE
. . . . Compct?

Or if the displayed station and backsight =
point are incorrect: - Bo |
* Press the No button and

« Edit the data.

Continued on next page
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9.7 Automatically Recording Points, Continued

Step

Action

Display

3

In the “Auto Store by Interval” screen:

« Enter the specifications of how to
collect the points, either by distance or
time.

The entry in the Value field is the distance
between points or the time between
measurements.

» Enter the starting point number and the
description associated with the
measurements.

HAitn Siore by Inieresl

It foal Thps
= Ohstenos

Staring P Mumber

Dasorphon:

T |1_

21

Boc

In the “Auto INTVL” screen:

* Press the Arrow button to start the
automatic record function.

Points will be automatically recorded as
specified in Step 3.

Continuing in the “AUTO INTVL” screen:

» Press the S button to store points
during the process that are needed in
addition to the points that are already
being automatically recorded.

Beyond the Basics

Continued on next page
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9.7 Automatically Recording Points, Continued

Step Action Display
6 Continuing in the “AUTO INTVL” screen:

» Press the X button to stop the
automatic record function.

* Press the Menu button to return to the
Surv menu.

&
a
Bl
E

End of Automatically Recording Points
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