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Basic of Surveying and ETS Machine

G.P.S AND THEIR APPLICATION

e What 1s GPS?

GPS stands for global positioning system G.P.S is a satellite navigation system used to
determine the ground position of an object G.P.S technology was first used by the
U.S.A military in the year 1960.

The G.P.S system includes 24 satellites and 6 spare satellites, developed in space about
20,200 km above the earth surface. They orbit the earth once every 11.58 hour at an
extremely fast pace of roughly 11,200 km per hour the satellite are evenly spread out so
that four satellite are accessible via direct line of sight from anywhere on the globe.
Each G.P.S satellite broadcasts a message that includes the satellites current position
orbit and exact time. A G.P.S receiver combines the broadcast from multiple satellite to
calculate its exact position using a process called triangulation these satellites are
required in order to determine a receiver’s location, through a connection to four
satellite in ideal since it provides greater accuracy.



Why we say this machine , Total Station Machine ?

We know that distance and angle are most compulsary componants
for surveying . In the survey we calculate or find out the angle and distance
between two points on the plane or globle . We can measure distance with help
of chain , tap, EDM., etc. and also measure angle by plane table, sextant,
magnetic compass, theodolite etc. instruments. thus for measuring angle and
distance we use two or more types instrument at same time. But in TSM/ ETSM
we can measure angle and distance between two or more points in same
obeservation at same time . TSM is a complete instrument for measuring angle
and distance between two or more points . so call it TOTAL STATION
MACHINE.
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Steps for Raw data download from ETSM to Pendrive.

Main menu -- press Fn ( function key)
press F5 ( minimise) key

My device icon double click
Leica Geosystem double click
Smartworx Viva double click
DBX double click

choose file folder ( job name) --- press & hold then copy.
come back at pendrive and open it by double click.
press and hold at blank space ,then paste here.

Open Raw data on PC for generating field book and map :--

- Open LGO software on PC.

- Creat new project or file name in FILE option.

- Click Import option at menu bar, select Import Raw data and open it.

- Open pendrive and choose raw data file folder, now select it then IMPORT
option .

- Fieldbook icon (option) will be display at left side bottom, now click it for
desktop display.

- then click Assain option.

- Map , points , Adjustment, codelist , Antennas, Result etc. page will display.

After Assain displayed map may be in dark shade . now click, mouse right click -
- property option and choose colourless / white surface option.

DXF file Data downloading from ETSM to pendrive

Main menu-- press Job & data option-- press Export & copy data .
choose job name , select USB/ pendrive and job name.dxf.

check confrigations --press F2 key.

all atributes should be check in. then select Level page .

all atributes should be YES.

then press F1 key for dxf data downloading.



Open DXF on PC for generating scalling map :--

Import data from ETSM to pendrive. Open pendrive on PC .
Open data folder .select Autocad file according to job name , open this like as
other files . For open this type files Autocad software must be installed at your
computer.
Command -- Z enter E enter or Z enter A enter . Command opetion will be
appear at bottom of screen.
now print command.---
1.  fit to paper must be checkout.

Scale :-- map scale = -----—-- 1=4000 enter ------ 1=4 metric system
map scale  ------- 1=3600 enter ------ 1=3.6 Bigha system
map scale  -----—-- 1=3960 enter ------ 1=3.96 Acre system
map scale  --—--—-- 1=3520 enter ------ 1=3.52 Ratlami Bigha
map scale  ------- 1=1000 enter ------ 1=1 Bahya nazul
map scale  ---—---- 1=500 enter ------ 1=0.5 Nazul area

2. center the plot option check in.

3. Enter scalr factor ( in RF form)

Now print scalling map.

LEICA Geo. Office Software

N1 —famie aR SRR i)
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gfear vd A8
LGO t& AR 7 5 $ex W Install f&ar Srar & vd Leica ETSM 1 ura S1el &1
U IR AU, Bies U4 o difed el U 5y 9 § —
Data down loading from ETSM to pendrive:-
1. Raw data :- By window base method
2. By DBX folder
Main menu — user — tool and utility — data object transfer — select job name & ok.
Raw data open at p.c. :-

Open LGO software — file — new project — Give name of project — ok, Import — raw data
— select raw data folder — import
I W left bottom # field book icon fe@mm 54 fderd #) desktop W g &= & bR job

name select #X assiain BT 8| I W W A B IR U9 foTel 8FT | 7 U9 = Sar
T S Hhal & |

Page-1 View & edit :- The map of survey area show in 1:1 scale, and if area generated
it’s background shows black



PRAX DI AT A1 URAT @ ak8ugl dlgd R @R gRAT @1 1D, colour of line, type and
background colour I&aT ST HaaT & | AT &1 341 WbF W perimeter and area ¥ = |
Mouse right click — properties

A) Draw new point, line & area :- mouse right click — new select option

(point, line, area) 3@ & g fa=gali @1 line a1 area # SIs Fad = |
B) #u & fogl fIgan & 9/ &1 0 Ud 10T @1 i~ Wb WR I8¢ fdd -show

direction and distance — option select points

C) 9« @@ AE @ right click % delete option zoom in, zoom out,
Find out area, perimeter, line length, which displayed on map -right click —
line and area view select option ( line/area) all lines and area that will be

displayed on screen whose printout can be taken -  Right click — print
option
D)  Observation Right click — observation
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Lieca ETSM - Steps for resection setup in ETSM.

Main menu ——— Setup —— select Resection option —
Give ID of new station of ESTM — OK —> Measure Ist target
Measure IInd tgrget OK Calculatiqn set,
Al
e
ST1
2
Difference by angle / with angle :--
Angular Change 1000 meter 100 meter 50 meter
1 second 5 mm. 0.5 mm. 0.25 mm.
1 minute 291 mm 29.1 mm 14.55 mm
1 degree 17453 mm 1745.3 mm 872 mm
Calculation of variation :---
second second *5 second *0.5 second *0.25
minute minute *291 minute *29.1 minute *14.55
degree degree *17453 | degree *1745 | degree *872

Calculation of distance between two points if given in coordinate form :--

Fourmule --

2 2

A (X2-X1) + (Y2-Y1)




Where X1,Y1 is the coordinate of one point and X2,Y2 is the coordinate of
another point.
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short steps for patwari map digitalization in LGO :-

open LGO software—image ref.option—register the jpg image—image option —right click-
register- select jpg image and register it- click image-select minimum two pointson the jpg
image and double click-now provide coordinates to oth points-select any one point and right
click-click image reference option-R will be display- new project- background image-select jpg

image and press ok.
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Welcome to SmartWorx Viva!
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Geosystems
- when it has to be right

[I/Don't show this panel during StartUp|

Fn ABC 23:36
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JeThH UST 3T ® | F1(Next) e a1 |

[
|1

SmartWorx StartUp Wizard
Which instruments do you want to use?

@iUse total station only|
O Use both GPS & total station

(SmartStation, SmartPole or combined
use of GPS & total station instruments)

[ Don't show this panel during StartUp

Fn ABC 23:
| Bac

Next | | | |

9 UST § ETS/ETS with GPS g+ g TR e+
TIRI | F1 (Next) 99 Ga |

e
SmartWorx StartUp Wizard | ‘.')

Level the total station.

Laser plum. intensity:
o 1 e

L: 0.0000°
T: 0.0000°

[1Don't show this panel
during StartUp

Fn ABC 23:36

Next | | | | | Back

N O\

SAdelND olafeliT—

CRISE & o7 W, I URT AR AdieiT & |
L&T & value under 0.0010 (angle) 3 |

=
SmartWorx StartUp Wizard |

Enter the current temp & pressure.

Temperature: 39.0 e
Pressure: 1013.3 Imbar
Humidity: 56.0 %
Atmospheric ppm: [25.9 \

1 Don't show this panel during StartUp

5

Fn ABC 23:3¢
| Back

Next | | | |
Aifdes Rfo—ll S dvAE |, URR, Tgar @l
TSR G5l & | Sl AFId: AH AR 8 |




W=
SmartWorx StartUp Wizard | ©
%

Which Job do you want to use?

@ |Continue with last used job|

Job name: Default
Date created: 16.06.14
O New job

O Choose working job

[1 Don't show this panel during StartUp
Fn ABC 23:37

Next | | | | | Back

— T .
k! IR AR | (D O W8 le W
FESSEIN Job: Default =
Go to Work! 2 .. Jobs & Data
- Setup total station | | Point management
Survey & stake pts ~ Import & export

I uRar | ?.., Instrument Y@ User

2() 5 Settings & status Y O Softw tti

r SN ng m oftware settings
Connections Screen & audio

\
HA llgH Hz: 0°00'00" V: 34°12'00" Fn ABC 15:34

e—_—— ok || | | |
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ST & Ugad &1 Sl 2 | 5::’?:‘ Stakeout+.. COGO..
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A3 B o | Roads..

JeHq AT A < B Aorar F1 geq gar | Hz: 359°59'59"  V: 34°1201"
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Set orientation v

Station is known. Aim at a
target to set the
orientation.

9 9% I8 @

Total Station Setup
Setup method:

Hz: 359°59'59"  V: 34°12'01" Fn ABC 15:35

z—e

=

¢: @ O I 8 e

Total Station Setup =

Set orientation v
Set orientation 5

Setup method:

Known backsight
Multiple backsights
Transfer height
~wn Resection

47| Orientate to line

Hz: 0°00'00" V: 34°12'00" Fn ABC 10:4

G @ © 8| 8|
Set Station Point
Station point from: |J0b

IDefault %

Job:

Point ID:

Instrument height:

Easting: @ - m

Northing: @ -——- m

Elevation: @ -—- m

Current scale: 1.000000000000

Hz: 0°00'00" V: 34°12'00" Fn ABC 15:36
OK | | | Scale.. |Atmos..|




@ 2 I A s

ST =riaT a1 forg R #elA <l © 89 iz amg
S T 8 99 ST1 dousand sRe ARfrT uforde 4
Jeg UogH PR STel | S :—5000— 3000—500
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GO TO WORK -SURVEY

New Point

Coords | Code |Images

Point ID: ST1 |
Easting: 4000.0000 m
Northing: 3000.0000 m
Elevation: 500.0000 m
Hz: 359°59'59" V: 34°12'01" Fn ABC 15:37

Store | Coord | | | Page

=

& e | A .
Set Station Orientation =
Orientation |Backsight |Station |Camera | Plot

Backsight ID: N |

Target height: 0.0000 m

Direction: 0°00'00" |

Horiz distance: @ -—-- m

Height difference: ----- m

Hz: 0°00'00" V: 34°12'00" Fn ABC 15:37
Set | Dist | | | More | Page

@ o A8
Set Station Orientation

Information

Targe i Station & Orientation has been
set.
Direc
Horiz
Heigh
Hz: 0°00'00" V: 34°12'01" Fn ABC 15:

12



|q (Survey)

|qd Uol H dfge o € < | o P11 ar &g a1y |

@@Eﬁ\éln

Survey Default
Survey Offset | Code | Auto |Camera | Map

Point ID: \P1

Code: < None>

Code type: -

Hz: 0°00'00"

V: 34°12'00"

Horiz distance: @ --—-- m

Height difference: --—--- m

Hz: 0°00'00" V: 34°12'00" Fn ABC 15:38

Meas | Dist | Store | | Page

BIRT N |
Jeside IS fdg w9 H 8 a1 dle <8y Ufg=<,
SR Rrs, fagga urd, =fer sanfe |

JesTae I olsd Y H & dI BIS 18U ollsH, Sii—
TS, Tl fhART, gfe |

JMeolde AfS &7hel ®Y § & dI hls sy TRAT,
SRI— 3TETeY HeH, s3I |

Id U H —

Uigwc 3N S 9 PIS el 3T A & 918 CollhId
B fUSH B R GATAR CARBIY & HIF IR DI
oy & @19 9’k IR BT B3| 9 HIoR TH1 ded
TR 3ifsolde IS B |

f$%e th2 oM | 7 9 sifeside dd 1 g &fvd
grft Afs Ja T8 99 B BTG TR B3 @H |
39 UBR UH2 Ud TH3 g9 BT B Uh1 A B A
=

SHITTAR 3Tt U<l Bl HoR fhar ST 3 |

& 2 I8 .

=
Code: POLE |
Description: [ELECTRIC POLE \
Code group:
Code type: IPoint
Linework: INone v \

: 0°00'00" V 34°12'01" Fn ABC 15:39

rg-
i

u@ﬁgﬁlé\-

Survey: Default

Survey |Offset | Code | Auto |Camera | Map

Point ID: P1 |
Code: poLE [
Code type: Point

Hz: 0°00'00"

V: 34°12'00"

Horiz distance: @ - m

Height difference: ----- m

Hz: 0°00'00°  V: 34°12'00" Fn ABC 15:40

Meas | Dist | Store | | | Page

13




& © |

|
Survey: Default

Survey |Offset | Code | Auto |Camera | Map

Point ID: P2

Cotie;
Code type: Point

Hz: 0°00'00"

Vi 34°12'00"

Horiz distance: @ -—-- m

Height difference: ----- m

Hz: 0°00'00" V: 34°12'00" Fn ABC

Meas | Dist | Store | |

Area adding :--

press F 8 key , select area page open, generate
new area ID press F2 key , give area ID and store.
Edit —point page— ADD -- select point ID— OK —
ADD-- select point ID— OK —

Finally store F1 and close F4 key

i
L2

@2l 8 @ =%

Survey: CLR |

Survey |Offset | Code | Auto |Camera] Map

*
N ©P3
©P6

=

rFs
p-
v

®P2
®P1
oP4

L0«

v
P4
A

Fn ABC_ 00:12
| Page

—38—I “"*-an
Hz: 290°4201" _ V: 0°00000"
Meas | Dist | Store | |




