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Government of India
Ministry of Jal Shakti
Department of Water Resources, RD & GR
National Hydrology Project

2nd Floor, Rear Wing,
Mahanagar Doorsanchar Sadan
9, CGO Complex, Lodi Road,
New Delhi-110003.

Dated the 20t July, 2021

Dear Sirs,

As you are aware under National Hydrology Project (NHP), Survey of
India (Sol) has developed two important tools for ascertaining positional
accuracy in a precise manner with substantial reduction in time of

observation and other related efforts. These tools are:-

1. Continuous Operating Reference Station (CORS) ie, active network of
reference stations.

2. Geoid model

Whereas CORS system will provide the latitude and longitude of a
station/point with accuracy in centimetres and height of station with
respect to the ellipsoid datum, Geoid model will be used to convert the
ellipsoidal heights into ortho-metric height (i.e. altitude above mean sea

level.

CORS system has been established by the Survey of India in the States of
Uttar Pradesh and Uttarakhand (under NHP) whereas the same has been
established for Maharashtra, Karnataka and Haryana under non NHP. The

system is nearing completion in Punjab, Rajasthan, and Madhya Pradesh.

Geoid model has completed by the Survey of India for Uttar Pradesh, West
Bengal, Bihar, Jharkhand, Haryana and Uttarakhand (in the districts of
Dehradun, Haridwar, Udham Singh Nagar, Pauri Garhwal and Tehri
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Garhwal). Geoid model for Punjab, Goa, Kerala and Himachal Pradesh
would be completed shortly. Considering the utility of these systems for
survey works associated with Water Resources as well as other engineering
applications. SoP has been prepared by the Survey of India and the same is

attached herewith along with the relevant annexures.

Since CORS network is not completed throughout the country, the SoP also
includes procedure for using SOI Ground Control Points (GCPs) as reference

stations i.e. passive network of stations.

Annexures have been prepared assuming that the user is acquainted with
the GPS data processing knowledge and having basic survey skills using
DGPS. However, it is felt that most of the users may not be having clear
knowledge as above physical training needs to require acquiring requisite
skill. As such, you are requested to identify suitable officers who can be
imparted training by SOI for utilising these tools. The training period is
expected to be of at least 3 working days and training would be carried out
in SOI Complex at Dehradun. Convenient dates for training may also be
communicated to SOI for the proposed training program so that Survey of

India can arrange such trainings on mutually convenient dates.

Yours sincerely,
Encl: As above o
AN

akesh Kashyap)
Senior Joint Commissioner (NHP)
Tel:- 011- 24367081

To:
Nodal Officers of All Implementing Agencies under NHP.

Copy for information:

PPS to JS (A, IC & GW), D/o WR, RD & GR, New Delhi
Project Director, Survey of India.

SJC I/SJC-1I/ SJC-1II/ DS , NHP, New Delhi

DC/ DD (NHP) New Delhi

DTL, TAMC, New Delhi

R
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Annexure ‘A’

SETUP OF ROVER (R8s)

Step 1: Turn on the Receiver R8s Rover and notice the light blinking.

Step 2: Mount the Receiver R8s Rover on the rod provided and place it vertical exactly over the Rover
station mark with the help of bipod.

Step 3: Check the verticality of the rod viewing the bubble. Adjust the bipod legs if necessary.

Step 4: Connect Field Data Collector (Getac tab) to Wi Fi internet connection.

Step 5: Pair Field Data Collector (Getac tab) to the receiver R8s Rover with Bluetooth
connectivity.Forthis go to Bluetooth icon in Field Data Collector (Getac tab), Add and pair Bluetooth
device i.e. Rover, by steps shown in the following slides serially.
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Step 6: Enter default PIN 0000 and click Connect tab. Your device is ready to go! message will be
displayed for paired device R8s receiver and will reflect in the Settings window.
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Step 8: Main window will open up. Click on NW corner tab as shown in the following slide.
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Step 9: Click Instrument and GNSS functions.
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Sep 10: Choose Bluetooth icon and clickOK tab as shown below. Bluetooth window will open up.
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Step 11: Select paired Trimble R8s Rover receiver, which is just paired, for first two drop down menus
as shown below and click Accept tab. Press Esc tab to return to main menu.
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Media Playback Audio Video Subtitle Tools View Help
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Bluetooth

Connect to GNSS rover Connect to GNSS base
[R8s, 5932R91103: Trimble None
Connect to conventional instrument Connect to active target

R8s, 5932R91103: Trimble None

Connect to TDL2.4 Connect to auxiliary GPS
None None

Connect to laser Send ASCII data to
None None

Connect to echo sounder Connect to printer

None None

Now Getac tab and Rover receiver both have been paired, connected, configured and ready to use.
Step 12: Click New tab to create a new project. New project window will open up.
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RTK DEMO
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Image ? ]

Create
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Step 13: Provide a Name and Description (optional) to the project.



@ Trimble Access - X

€ New project

Name RTK DEMO

Description RTK IN GRB

Reference |E

Location ?

Image ? -

Create

o Type here to search

Step 14: Click Create tab at SE corner. New job window will open up.
Step 15: Provide a job name and click on Coord. Sys. Select coordinate system window will open up.

@ Trimble Access - X
& New job: RTK DEMO\RTK DEMO W

® Create from template Create from JobXML or DC file
Job name RTK DEMO
Template Default

Properties

Coord. sys. | Scale: 1.0000000000

Units (Dist.) Meters

Linked files None

Active map None

Feature library None

Cogo settings Ground

Additional settings Off R?

O Type here to search it R A DO Z ) NG

Step 16: Click radio button of Select from library as shown below and click Next tab.



@ Trimble Access - X

= Select coordinate system

Select coordinate system
Scale factor only

@ Select from .R@'er
Key in parameters
No projection / no datum
Broadcast RTCM

o Type here to search

Step 17: Select System, Zone, Datum and fill the approx. height of the terrain and click store tab.

0 Trimble Access B [s] X

= Select coordinate system

System Zone

World wide/UTM w 43 North v
Datum

WGS 1984 (7P) v

Use geoid model

No

Use datum grid Coordinates

No Grid 4
Project height

540.000m| »

Esc Key in Enter

; z A 12:10 PM
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o
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Step 18: Click Enter tab at SE corner.
Click on units and check the details as follows
Click on Additional settings and check the details as follows
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Cogo settings Ground
Additional settings CSV file

Media file
Reference

Description
34
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Esc
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Step 19: Click on the NW corner tab on the main screen to select Settings and then Survey Styles.
Survey Styles window will open up.



@ Trimble Access
Project
RTK DEMO Survey Styles
Job Templates

RTK DEMO ;
Connections

% Favorites Feature Libraries

P job data Langugge

Sound & vibration

@ General Survey

B4 Keyin
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M Measure

i Stakeout
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Step 20: Click New tab. Style details window will open up.
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rover2

Survey Styles 2

Name Size Modified Location

IIS Rover 2kb 10/1/2020 C:\ProgramData\Trimble\Trimble Data\System Files

RTK 2kb 10/1/2020 C:\ProgramData\Trimble\Trimble Data\System Files
SX10 2kb 10/1/2020 C:\ProgramData\Trimble\Trimble Data\System Files
VX &S Series 2kb 10/1/2020 C:\ProgramData\Trimble\Trimble Data\System Files

Delete Options

/;\ e

Step 21: Provide the Style name and Survey type. Click Accept tab. New window will open up.



— Style details

Style name Style type
RTK DEMO GRB GNSS

GNSS

Conventional

Integrated Surveying

- Accept
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Step 22: Click Edit tab for Rover options. Rover options window will open up.

10-
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Rover options

Rover data link
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Topo point
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el )

Hll © Type here to search

Step 23: Provide the information as shown in the slide below.



0 Trimble Access = a X

= Rover options BROADCAST FORMAT
Survey type Broadcast format yEIIEL(‘E]?TECP]{VBCFI\g:;NEt OR
RTK w RTCM3Net w
CORS
Antenna
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Serial number
?
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10° »
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3.0 »
Esc Accept
W O Typehere tosearch O H @ v ® R e N
Step 24: Provide Serial number of R8s receiver (Optional).
@ Trimble Access - =] X
= Rover options
Elevation mask
10° »
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3.0 4
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M v
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M M
Esc Accept
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Step 25: Elevation mask and PDOP mask default values can be altered if required.

Step 26: GNSS Signal Tracking can be checked for desired constellations. Click Accept tab. Again, we
will come back to new window.

Step 27: Click Edit tab for Rover data link. Rover data link window will open up.
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Step 29: Select desired GNSS contact, edit existing or create a new GNSS contact. Accordingly, a new
window will open up.

Step 30: Here we will provide the IP address of Remote Server and IP Port of communicating Rover.
IP Port will be unique for communicating Rover. There may be other Rovers communicating to the
same server but IP Port will be different for different Rovers.

Below a new GNSS contact SOI SERVER SGW has been created. Click the Store tab.



=— GNSS contacts

Name ~ Type
RTKBASEGROUND Internet rover
RTKDEMO Internet rover
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SOl RTK Internet rover
SOl SERVER Internet rover
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NTRIP password
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M
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Step 31: Click Accept tab. We will return to main menu.

Step 32: Click Measure, select your Survey style and select Measure points as shown below
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Project
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Job RTK DEMO GRB Measure pR@is
RTK DEMO

SX10 Measure codes
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Site calibration
® General Survey :i::
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End GNSS base survey
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,"’ Settings

Help
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Cancel
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|
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Esc All Refresh Accept
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Step 34: A tick will be displayed after successful connection as shown below in circle.

@ Tiimble Access - X

AT

— f famn R ¢
= @ = B & ft T RTK:Float H:0.65m V:1.30m
43% 75% 9 2.00

-
I

Measure points

Point name

3 »
Code
[ER 3
Method

Topo point

Antenna height (Uncorr)
2.000m »

Measured to

Time so far 0m2s

- NAD OO PG
-+

Epochs remaining 2

Options

O Type here to search

Step 35: click in option and select QC1&QC2

Step 36: RTK solution will be Float or Fix as shown in the circle below. Point name, Code and
Antenna height can be provided if accepted. To accept click on SE corner tab as shown below. More
points can be measured if we continue to store points.
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Media Playback Audio Video Subtitle Tools View Help
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= Continue and store point?

Confirm
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O Type here to search
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The Rover point collected will instantly give corrected coordinates with respect to Base.




SOP for Export RTK data file

Click on Trimble Access in your FDC (Getac

Trimble Access™
2019.01

& Trimble

www.getac.com

O Type here to search

Open your RTK project

@ Trimble Access

= Projects Pl RTK DEMO -
Jobs (1)
RTK DEMO

m RTK DEMO
14:26

san

10/1/2020

Properties

o Type here to search

Open your RTK Job (eg. RTK DEMO)




@ Trimble Access

- *
&« RTK DEMO G <. RTK DEMO !
New Filter job Lastused A~ Status
New hd
."_‘i_"\' RTK DEMO
.~ 14:24

Properties

H-] o Type here to search

Now click on Export tab in your FDC

@ Tiimble Access

x
= Export W
File format File name
| CSV WGS-84 lat longs v RTK DEMO.csv -

View created file Latitude/Longitude format

V] DMS degrees v

Use DMS symbols Use hemisphere characters

Yes hd Yes hd

H-] O Type here to search

Export page will open.
Different File formats are given. Here select file format as “CSV WGS-84 lat longs”

In “File name” select your desired path
Select “Accept”

Now file has been exported in Lat Long format as path given and file will be opened in MS excel.

Again you will be back in your Job page



@ Trimble Access - X

&« RTK DEMO G <. RTK DEMO !
New Filter job Lastused A~ Status
New A 4
':"i:‘l RTK DEMO
~at 14:24

Properties

o Type here to search

Export page will display again

@ Trimble Access - X
= Export W
File format File name
| CSV WGS-84 lat longs v RTK DEMO.csv -
View created file Latitude/Longitude format
V] DMS degrees v
Use DMS symbols Use hemisphere characters
Yes v Yes v

O Type here to search

Now we have to take coordinate in Easting & Northing format. So select “Comma delimited
(*.CSV,*.TXT)” in File Format.



@ Trimble Access - X

= Export A
File format File name
[comma Delimited (*.CSV, *.TXT) ¥ | RTK DEMO.csv =
Point name Point code
Field1 hd Field5 v
Northing Easting
Field2 v Field3 v
Elevation View created file
Fielda - V]

o Type here to search

In “File name” select your desired path
Select “Accept”

@ Trimble Access - X
—T ”*9 15:01
-_— 14/01 39%

Select points

IEnter single point name |

Select from list

All grid points

All keyed in points
Points within radius
All points

Points with same code
Points by name range
Section of job

Current map selection

Accept

o Type here to search

Select “All points” from options and click on Accept.
Now file has been exported in Easting & Northing format as path given and file will be opened in MS
excel.



Annexure ‘B’

R8S INTERNAL STATIC

For static observation we have to first create the job & survey style using Trimble access in your field

controlling device.

Open Trimble Access a default window will open

@ Tiimble Access =] X
= Projects C SOI RTK :
SOI RTK
SOI RTK
12:22
R8s-static
11:03

Properties

O Type here to search

To create a new project, click on new.

@ Tiimble Access - [=] X

€< New project

Name SOI-STATIC

Description IE

Reference ?

Location ?

Image ? ]

Create

16:54

E I O Type here to search 3 A BT 5 0512.2010

Give the name of your project, n click on create.

A new job window will open. Give the job name



@ Tiimble Access = =] X

< New job: SOI-STATIC\SOI-STATIC ok

@® Create from template Create from JobXML or DC file
Job name SOI-STATIC
Template Default

Properties

Coord. sys. | Scale: 1.0000000000

Units (Dist.) Meters

Linked files None

Active map None

Feature library None

Cogo settings Ground

/ off

Additional setti

Click here to set the coordinate system.

@ Tiimble Access - =] X

— Select coordinate system

Select coordinate system
@ Scale factor only
Select from library
Key in parameters
No projection / no datum
Broadcast RTCM

Next

O Typeheret h = ) A D% oo ome ¢ m
ype here to searc 9 5 05122019 3

lick the option —“Select from Library”



@ Tiimble Access

— Select coordinate system

System

[World wide/UTM

Datum
WGS 1984 (7P)

Use geoid model
No

Use datum grid
No

Project height
648.000m

O Type here to search

Zone
44 North W

Coordinates
Grid 4

a g O

Select the coordinate system, Zone, Datumé& approximate project height, and click on store.

You will be redirected to the job property page. Rest all the settings are by default.

O Trimble Access

< Job properties: SOI-STATIC

Coord. sys.
Units (Dist.)
Linked files
Active map
Feature library
Cogo settings
Additional settings
Media file
Reference
Description
Operator

Notes

O Type here to search

44 North (World wide/UTM) |

Meters
None
None
None

Ground
Off

Previous point

Accept

16:57

05-12-2019

e

Now we will create a survey style for static observation.

Click on the main menu icon o the left most corner of your field data controller.

Go to —“Settings>Survey style”



@ Tiimble Access

Project

SOI-STATIC

Job
SOI-STATIC

% Favorites
P jobdata

@ General Survey

®A Keyin
44 Cogo

.
um  Measure

% Stakeout
B Instrument

,\ Settings

O Type here to search

Survey Styles
Templates
Connections
Feature Libraries
Language

Sound & vibration

Click on new to create a new survey style

— Survey Styles

Name

A Size Modified

Location

F‘aststatic

2kb 14/10/2019

C:\ProgramData\Trimble\Trimble Data\System Files

IS Rover

Rt diff

RTK

Static

SX10

VX & S Series

\

Give the name of your” survey style, style type”

2kb 14/10/2019
2kb 14/10/2019
2kb 14/10/2019
2kb 14/10/2019
2kb 14/10/2019
2kb 14/10/2019

C:\ProgramData\Trimble\Trimble Data\System Files
C:\ProgramData\Trimble\Trimble Data\System Files
C:\ProgramData\Trimble\Trimble Data\System Files
C:\ProgramData\Trimble\Trimble Data\System Files
C:\ProgramData\TrimbIe\Trimble Data\System Files
C:\ProgramData\Trimble\Trimble Data\System Files




@ Tiimble Access = =] X

— Style details

Style name Style type
SOI-STATIC GNSS v

O Type here to search

Click on Accept.

A new window will open.

@ Tiimble Access — g X

=— SOI-STATIC

|Rover options

Rover data link

Base options

Base data link
Compensated point
Topo point

Observed control point
Rapid point
Continuous points
Stakeout

Site calibration

Nunlicrata nAaint talavranca

Edit

st 3 /, . _ 16:59
O Type here to search . 9 N ENG 05-12-2019 E3

Select —“Rover options”



@ Tiimble Access

— Rover options

Survey type
FastStatic kg
Antenna
Type Measured to
R8s Internal v Center of bumper b d
Antenna height Part number
1.500m »  97080-xx

Serial number
2

Logging device Logging interval
Receiver % 15s v

Elevation mask
10° >

Accept

O Type hee o searh i Ao oo T
ype here to searc| h 05-12-2019 3

Input your —survey style, antenna type, antenna height, logging device& logging interval.
Use Antenna measurement method-“CENTER OF BUMPER” in case of tripod
“Check in all the GNSS signal tracking” as shown below.

@ Tiimble Access
=— Rover options

PDOP mask
6.0 4

GNSS Signal Tracking

GPS Use L2e
[v] Yes
GPS L2C LS

M M
GLONASS Galileo
V] v
QZss BeiDou
/]
NavIC

V|

Accept

. 17:08
O Type here to search x } q) 05-12-2019 ES

Click on Accept

Now you can start your static survey by centering & leveling your GNSS receiver in the ground.

Switch on the power button of your GNSS R8s receiver.



Now in your field data collector unit

Open your job

Click on measure it will ask you to select your survey style, select your survey style



It will now establish Bluetooth connection of your FDC to R8s Antenna

Please wait

Connecting to GNSS rover via bluetooth:
R8s, 5932R91090: Trimble

: Cancel

After establishing Bluetooth connection it will ask for the point name



FastStatic PDOP1 2

Measure points

Point name
soil

Code

P
Method
FastStatic point

Antenna height (Uncorr)
1.220m

Measured to
Bottom of antenna mount

Time 1o g0

2.000km

Options Measure

) SN
vuptions

Il

FastStatic point

to store point

L1/L2 FastStatic times
ime for 4 SVs

30mo0s

Time for 55Vs
30mos
Time for 6+ SVs

30mO0s

Prompt for attributes
v

Click on auto store point, select the time interval for your static observation and click on enter.
You will be redirected to the previous window. And at the bottom it will show you the time remaining

to complete your observation.



) ol @ o FastStatic PDOP:1.2
06112 gy  B1%

Measure points

Point name
soil
Code .
Method
FastStatic point
Antenna height (Uncorr)
1.220m

Measured to
Bottom of antenna mount

0h29m22s

Time 10 go

Options

Static observation file is available in in the project file in the following path:
C\Program Data\Trimble\Trimble Data\”User Account”\Project\*.t02.

This data is then processed in TBC software to get the final coordinates.
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STEP -1
CREATING A NEW PROJECT

Open the “TRIMBLE BUSSINESS CENTRE” software.

1. Start>program files>Trimble Office> Trimble Business Centre> Trimble Business Centre

POF B

G46M144_M. .,

@ Set Program Access and Defaults

@ Windows Catalog
“ Windows Update
c 4

HTorrent JMAHAL Thumbs.db  FieldBudge!
011-12

@ Accessories

l@ Startup
Documents » & Internet Explorer
. I Leica GNSS Spider

Settings

Search L @ 2
IF) MicroStation
Help and Support I Trimble
Run... @ Nees
‘N Nitro PDF Professional

Log OFf Adrministratar. .. ) Leica Geosystems

Windows XP Professional

Turn OFf Computer...

It’ Start J 2 GNSS Spider - [Local Site... | \__) CO-ORDINATE LIST | | Trimble Business Center I « B @1 10:08 AM

The following page will display.



€ Trimble Business Center [ ==

: File Edit Yiew Project Select Point Line Surface Corridor Drafting Image Survey FieldData Reports Tools TCC  Window Help

D ap faesas logRe BEE@ D 8BS -7

dg@aim/jaczcbes

Py e | 2 B9 Gy @0 SR LR B ORI S B R TR el - AF =N - B 1=
Prm il T 9% X IMw | N W B Bl S oda

Start Fage | >

Welcome to Trimble Business Center!

Common tasks TBC on the Internet

I Start a news project B 1gc Support

=% Dpen an existing project % »TBC News

T Check for updates =T video dermos on Facebook

“#* Trimble Access Services Yl video demos on YouTube

Learning aids Support documents

@ online Help (F1} ™ Read Me

T Tutorials T Release Notes

i » workflow Guides

| T I o [ [

;‘t;lstartl | &2 sNss Spider - [Local Site... | |- CO-ORDIMATE LIST | I3 Trimble | 1] 5P TBC.doc - Microsoft || & Trimble Business Cen... |« =2 2l @r 10:31 aM

1. Click Start New Project
The following page will display.

3 Trimble Business Center == B

© File Edit Wiew Project Select Point Line Surface Corridor Drafting Image Surwey Field Daka Reports Tools TCC  Window Help
DA Al KALARALA DR IERERD B A

el X B g/ BEERBEEELKEBREREI VR @Y
il T e L IiMia b BB &4

ivR &HEA

T aaufas feo0mf

Start Page |
Template £ | Read Only | Default |
Welcome to Trimble Busin: <Blank Template> Read Only
International Foot Fead Only

L= L T = =
Common tasks US Survey Foot Fiead Only
= Start a new project

@ Open an existing project

B Check for updates

#* Trimble Access Services

Learning aids
© online Help (F1)
T Tutorials

& » workflow Guides

Seths Default |
Delete |
0k I Close

¥ %

-

 EEE0 O

O

#start| | @ Ghss Spider- [L... | (53 co-oRDMATEL... | (53 Trimble | ) s0p TBC.doc - ... |[ ) Trimble Busine...

Click ok.

The following page will display.

€ Reliance Netcon.. | [« 2B % W8 @) 11:25 A



& Unnamed - Trimble Business Center

File Edit “iew Project Seleck Point Line Surface Corridor Drafting Image Survey Field Data Reports Tools TCC  Window  Help

O @E BB A& &0 s EERBEA & | My Filker -~ T B ol T OB om A [

P = RO . S EE RN SLEREE! Y G $ @ AN o A
BE e L 9 E o | N W B Bl S da

Plan View | x

1oooo

s5000

-5000

i Startl \i! GMSS Spider - [Local Si... | 3 CO-ORDIMATE LIST | i3 Trimble | ] SOP TEC.doc - Microso... | #- Unnamed - Trimble ... |« #8 B S - gg\iv_ 12:30 PM

1. Select the Following Command

Menu>File> Save Project

& unnamed - Trimble Business Center [_ 5]
File | Edit Wiew Project Select Point  Line Surface Corridor Drafting Image Survey Field Data Reports Teols TCC  window Help

Mews Project... Chrl+M

Open Project... Chr+O

IMews Trimble Survey Project (*.kspx)...
Open Trimble Survey Projeck (*.kspx)...

Closs Project

Save Project Chrl+s . R I S S

Save Project As...
Save Project As Template. ..
Archive Project...

Import:

Export:

Internet Download
Import Format Editor
Export Farrmat Edikor
Page Setup... R R R e I R —————————
Print Preview

Prink. .. Cerl+F

1 HATRIMBLE BUSINESS CEMTREWK TEST.vce | L O A S S
2 HIATRIMELE BUSIMNESS CEMTREVFIRST PHASE. wce

3 HATRIMBLE BUSINESS CEMTREVWCopy of GCP_LK UP-TGO.vee

100o00m

-10000
plhaer— IR N R I

= & =
Snap ||Meter || Local 0 |[5t][ 125502.252 m. 70119.164 m [m]
L 2 5tart| @ GMSS Spider - [Loc... | ) CO-ORDIMATE LIST | ) Trimble | 9] SoF TBC.doc - Mic... | ) Unnamed - Trim... [ TBC Help <« W8 W e @p 12:47 PM

The following page will display.



@ Unnamed - Trimble Business Center ==l EI
File Edit “iew Project Select Point Line Surface Corridor Drafting Image Survey Field Data Reports Tools TCC  Window  Help

D E AR AL AL DRI BEEE EI[@ & e ST B ABE @ L
X Hleard/ EBRESLE RERB I vaa22 vRE AEAHAS BB
TE e To9e A EEC w6 % B2 Bl o o4l

Start Page  Plan Wiew | x

H E3

Savein: | TRIMBLE BUSINESS CENTRE ) s M-

(01102 [)50I-2

I CAL |2 s0i merge data new

) Copy of GCP_UK UP-TGO ICTEST

| JDsT IZatrich

[IDST1 Ctriv

[(HDST11 UK

C)Files LUK TEST

|__JFIRST PHASE IJUnnamed

LIKAR Dyy

L) MAHA EI01102.vee

|CMAHAL EICALvee

I Inew # Copy of GCP_UK UP-TGO, vee

[LJORRI EIDET1 . vee
B
E,

FIRST PHASE.wce
KA&R. vie

MAHAL vee

MAHA vee

nE. voe
newimport1-TGo,
ORRI.vce

PS.wvee

S0I-1.vce
SOI-2.wce

soi merge data ney
TEST.vee
trich.vce

LIPS D5T11.vce Eriv . wce

) S0I-1 DST.wee UK TEST.vce

<] | -l

File marne: ISDI FROJECT ﬂ Save I
LI Cancel |

F

A A A A A A A A A

Save az tppe: IProiect Files [*.wce]

10000m

Snap |[Meter |[Local] [ |[0|[S:|[ 125502252 m, 70119184 m OJ
i#/start| | @ Guss Spide... | (53 co-orom... | 5 Trimble | ®3s0p TBC.d... |[® Unnamed .. 2 TBcHep | @ Budgetzot... | @ unionBudg... | [« B8 ¥ S Li1opPm

NOTE: It will save in default path: “C/Documents/Trimble Business Centre”.
User can save it to any specified required path.

THEN CLICK SAVE.



STEP 2

PROJECT SETTING
1. Menu>Project > Project Setting

> SOI PROJECT - Trimble Business Center

File Edit Wiew |Project | Seleck Point  Line Surface Corridor Drafting  Image Survey Field Data Reports  Tools TCC  window  Help
O o= = 4|ﬁ i SetE- .- || B2 = e B EE D &7 | My Filker ~ T Bt mE em £

Related Files - === o oE A= S R
Change Coordinate System Eﬁ IE& Y &2

Local Site Settings

Compute Project Fa

Datum Gridding
Geoid Sub-Gridding

Snap Mode

Meve Layer

Layer Options

10000 I I I I R [

Snap |[Meter |[Local|[ @ [0 |[S:][ 710111.568 m. 358134 955 m ]
. - Startl @ GNSS Spider - [Lo... | ) 2 windows Expl... -| 37 SoP TEC.doc - Mi... | € Rediff.com - India. .. | - SOILPROJECT - T... "= Trimble Business C... | |« (32 B »® (e @2 z:02PmM

The following page will display.

&I

File Edit “iew Project Select Point Line Surface Corridor Drafting Image Survey Field Data Reporks  Tools TCC  Window  Help

2R AFR AL A, BEs BEEREEA & | My Filker T B @R R elm A
G X BB/ EEHFHELERREE v+ a2 vR L LZLH S 2B

B e T o9 T ow e % B2 Bel S

Plan “iew |

(L3 General Infarmation =) Summary
200000

D aturmn Transformation

Genid kMaodel

Local Site

Metwork Adjustment Transfor

Prajection

Shift Grid

Site Calibration

Wertical D atum

ooooo [ Units
””””””” [ Wiew

L1 Computations

(1 Default Standard Errars

[ Feature Code Processing

(L3 Abbreviations

Cancel

S0000
-100000

= =

Snap |[Meter |[Lacal|[@ ][0 |[Gi][ 710111.558 m, 298134.959 m
a4 Start| &2 GNSS Spider - [Lo... | [ 2 Windows Expl... -| ] S0P TEC.doc - Mi... | € Rediff.com - India... | ) 501 PROJECT - T... ) Trimble Business C... | |« (2: 0% W8 (e @y 2:08 PM

Click Change



€ SOI PROJECT - Trimble Business Center =]
File Edit Wiew Project Select Point Line Surface Corridor Drafting Image Survey Field Data Reports Tools TCC  window Help
(R = R R S S R A I I B = B B EEE &5 | My Filker ~ 7
- o I X S & S B RN s BEIEEBE YA
e T ee e | e % | B B | e

Start Page  Plan Wiew |
& Project Settings
G ororal Informatio [
ol

=]
=

A 2

Select the coordinate system that you want to use from one of [up ta) the last 10
systems used as shown below. then press Finish. Altematively select Mew Spstem’ ta
choose a different coordinate sustem and then press Mext ta cantinue to the next

Diatum Transforma
Geoid Model
Local Site

Network Adiustme pags
Projection =
Shift Grid * Mew Spstemn
Site Calibration " Fecenty Used System
= Vertical Datum Spstem Mumber 1 =
i ransverse Mercater Projection
v T b Frojecti
omputations alse Morthing H .
Za c False Morthi Q)
(Z2 Default Standard E Fals= Easting 0]
T2 Feature Code Proc Scals Factor : 1.000000
Contral Latituds 27 EI2F.E7TA1 44N
3 Abbrevistions Central Longitude F9°25'23. 33991 36"E

Girid Morth

Marth and Fast
Click ot the [=ftiiaht arraws [ar use the Page Up/Down kevslto see
up t@ the last 10 coordinate systems vou have Used.

cBack [ mMems ] Finish Cancel |
| Concel |

Snap |[Meter |[Local|[@ [0 |[S:][ 710111.568 m. 358134.959 m [
) start| | & GNSS Spider - [Lo... | 202 Windows Expl... ~| 917 50P TBC doc -Mi.. | @2 Internet Explorer - |[5) S0T PROJECT - T.. T Trimble Business €. | [« W8 2 w8 [G] @y 2:43PM

Click Next

€D SOL PROJECT - Trimble Business Conter = S
File  Edit  %ew Projeck Seleck Point Line Swrface Corridor Drafbing  Image  Survey  Field Data  Reporks Tools TEO wWindow  Help

M oo B O 8 A R o @ B E e 2 EE EE & | ry Filker -~

= o= | x| E R g B OB Rl oA B == e = 2 B R M A B = S AR
Tt v L ee X - o | e et | By g -+
Plan View | >
s Project Settings =
NN celect Coorainate system Type  [—
= c

GE
Geoid Model
Local Site
Metveonk Adiustrme
Projection

Shift Griel

Site Calibration
“ertical Dratum

Select the wpe of coordinate system that you want to use from the choices below.
hen press Mest to continus to the nest pags,

& Coordinate Spsterm And Zone

I =0 Units  Calibrated Site

E hess

: Cormputations

z Dafault Standard & © Default Praiection [Transverse Mercator] I

N Feature Code Proc

: Abbreeation

: [ |

, P TR | Finish | Carcel |

- I Cancel I

- 2

B 1 3 ] - T Ty T

o —— e P Pt N e

N =
a

- -

- s s L 4

v
P TEC.doc - Microsoft sword Shap ||Meter ||[Local || @ [0 [[Ci]| 710111 568 m, 398134 959 m L)
i seare| | Wi anss spider - [Lo... | 02 windows Expl... | #1] SOF TBC doc - M., | @8 2 Internst Explorer - | [ s01 PROJECT - T... TT) Trimble Business ©... | [« 2 5 = ey 243 Fm

Click Next and select coordinates system as per requirement.



I File Edit View Project Select Point Line Surface Corri

D RIABAIAEE LoD

idor
& | F @

Drafting Image Survey Reports Tools TCC Window Help

IR s

P ool XM e W

BrU B

& & = | &1 | My Filter
TR O = . 3

HBIRERA!

P T lee Lo LiWE

Selection Explorer ax

A
(7

I QARFIGQQ

Objects

Selection .
<Selecti
ABADS261
FIBIHAZE12..
AICHHUZE

m

Select the coordinate system group from the list on the left, then select the zone from
the list on the right. You can scroll down the lists to see more options.

FIDARAZ61.
I DATK2E1
AIEASTZ61...
FIFATE261

Selection List

ke

Si

MORR RN R R

=R

Mame Type

10000m

Click Next

Shift Grid

Vertical Datum

I3 Units

23 Computations
[Z3 Baseline Proces
I3 Metwork Adjustr
(23 Default Standard
|23 Feature Code Py
(23 Abbreviations

Zone

41 South
42 North
42 South
43 North
43 South
44 North
44 South
45 North
45 South
46 South

Coordinate System Group
Taiwan {TWDET)
Taiwan (TWD37)

Tonga GD2005

Turkey

United Kingdom

ups

US Cortinental

US State Plane 1527

US State Plane 1383
utMm

‘W County Coordinate System

te Calibration

ew

LODHIMAALA

~ FATEHPUR

CHHUTMALPUR

Meter Local P Ot 104416734 m, 50340 606 m
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-] #1] SoF TEC. dac - M.
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s Expl. ..

Click Next and select Geoid model (the latest geoid model is EGM -2008)

€ SOI PROJECT - Trimble Business Center =1=]
File Edit Wiew Projeck Seleck Poink  Line Surface Corridor Drafting  Image Survey Field Data  Reporks  Tools ToC  Window  Help
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Start Fags | Plan Wiew |

i Project Setl

gs

(L3 General Informatio
C

Select Geoid Model

Click MNext

D aturn Transforma -

oo Modal Select the asoid modsl you want ko use.

Local Site

Metwark Adjustme

o Projsction

- Shift Grid
. Site Calibration
B " Mo geoid model
- g \U/;I: = Predefined Geoid model
N (L3 Computations CMHH [Denmark] GEOIC
- L3 Default Standard E DRSO (D enmark] = GEDIC
B =) Feature Code Proc EGROZ-25 FIFZ000 GEOIC
- bbby i
- 3 Abbreviations P | |
z I I— |
- <Back | | Finish || Cancel |
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Click Finish.

=5 =
Edit  Wiew Projeck Seleck Poink  Line Surface Corridor Drafking Image Survey Field Data Reports Tools TCC  wwindow  Help
+ H B BB A L AP0 IPFEs B AEEE &5 |y Filcer
XK e w8 SIS Rl asgea KiIE B S &G % 1 I B
Pl T o9 I "R oa | N % | B Bel 2 oda
Flan Wisw | -

3 General Information = Summary

D atum T ransformation
Geoid Madel

Local Site

Metwark, Adjustment Transfar
Prajection

Shift Grid

Site Calibration

Wertical D atum

Units

Wiews

Computations

Default Standard Errors
Feature Code Processing
Abbreviations
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i ]
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Click OK.

STEP-3
DATA IMPORT

“TBC can import data in its raw ( *dat,*.T01,*.T02) as well as in RINEX format”
1. Menu>File>Import

€ S0I PROJECT - Trimble Business Center

File | Edit Wiew Project Select Point Line Surface Corridor  Drafting Reports Tools TCC  window Help

a7 | My Filker > T 2 o W omm A
e m PRI E M ELAM B BB

Mew Project... Chrl+M

Open Project. .. Chrl+o
Mew Trimble Survey Project {*.kspx)...

Open Trimble Survey Project (*.tspx)...

Close Project

LK

Sawve Project Chrl+S

Save Project As... [ R R . —

Sarve Project As Template. ..

Archive Project. ..

Import

Export
Internet Download T T T T T T T T Tt T T T T/
Import Format Editor
Export Format Editor
Page Setup...

Print Preview

YT LEICEE

Print... Ctrrp T T e R S
1 HATRIMELE BUSINESS CEMTREYSOI PROJECT vee
2 HATRIMELE BUSINESS CEMTREVUK TEST.woe
3 HATRIMBLE BUSIMNESS CEMTREVFIRST PHASE.vce

4 HATRIMEBLE BUSIMESS CENTRE\Copy of GCP_LK UP-TGO, vie

o =
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i 5tart| &2 GNSS Spider - [Lo... | ) 2 windows Expl... v| ] SoP TEC.doc - Mi... | € Facebook - Wwindo... | ¥ 501 PROJECT - T... Trimble Business C < (32 W8 W8 Lo i@r 1:40PM




The following page will display.

& 501 PROJECT - Trimble Business Center [_ =]
File Edit View Project Select Point Line Surface Corridor Drafting Image Survey Field Data Reports Tools TCC window Help
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Start Page  Plan Yiew x
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Import Folder
[HAD KARNATKA GOPAI DATANZZE 2| I

Select File(s)

| File Mame + | File Tupe
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RAIC2260.100 RIMNE=

10 files selected

TooOON
¥ Close command after import
Settings ¥
import | Close |
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Select Your Data and Then Click Import

» ~ The foIIowmg page will dlsplay
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“Here we can edit the point id & instrument height if required and details regarding the field
observation can be checked.”
THEN CLICK OK.
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(After the raw data files are imported, the plan view shows all potential baselines (unprocessed base lines)
in green color in the survey network. Because the data is raw static data, the baselines must still be
processed.)

STEP-4
PROCESSING OF BASELINE

1. Click Add co-ordinate button

Note: “It can be done also by selecting the point and then “right click>Add-coordinate”

»
command
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Add the known coordinates



Select Co-ordinate Type =» Global

Key in your “Latitude, Longitude & Height” and assign it as Control Quality.
Click = Ok

2. Menu>Survey>Processing Baselines

The following page will display.
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Press <Save>to save processing resufts 1 observations selected for saving
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Snap Meter Local

Click Save.
Go to next line
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Press <Save> to save processing results

0 observations selected for saving
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If the solution is fixed and there is not any flag symbol on the baseline save the line , otherwise rectify it with
the help of elevation mask and session editor.
NOTE: The blue potential vector showed that the unprocessed base line is processed now.

To open session editor >select baseline>right click the selected baseline>click on session editor
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The following page will display.

Here ,satellite for complete duration of observation or part of it can be disabled
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To chose which satellite or part of it to be disabled> select baseline>right click the selected baseline>
click on baseline processing report

The following page will display.
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1. Summary
2. Session Details

Residuals

1. V.5-V-3(10:21:08 AM-
10:38:46 AM) (S1)
Mean =0.004 m Std. Dev.=0.003 m Min.=-0.005m Max.=0.012m
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31-May-14 10:21:12 AM - 31-May-14 10:38:44 AM
Mean=0.026 m Std.Dev.=0008m Min.=0011m Max =0.044 m
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Here, the time for which residuals are not near the zero line has to be disabled in session editor.
The baseline processing report can be opened in web view or tab view >Reports(in main menu)>Report options>

Baseline processing report
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Settings

Shaw on reports menu: Yes -

Float (undock) the report window: No

Save intermediate data Yes

m

View in: Web browser -
# Header
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View in:

Select a report viewer to display the report.
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NOTE: Te blue potential vector showed that the unprocessed base line is processed now.

*Select types of ephemeries through which you want to process ,e.g. broadcast and precise.
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Precise Ephemeris can be used here if available.
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Elevation mask can be changed here, if required.

Loop Closure

Now before going for the adjustment the loop closure must be checked. The Loop Closure Results report is a
useful way to find large blunders in the data set, Such as errors with antenna heights, one point with different
name or different point with same name.However,loop closure can only be checked in case of close figure
For this select the command

Menu> Survey> GNSS loop closure



The following page will display.
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STEP-5
NETWORK ADJUSTMENT

“Once all baselines in the control network have been processed and reviewed, you can adjust
your survey network”

SURVEY> ADJUST NETWORK

Note:
If the elevation (MSL height) of a station (Bench Mark) is available, then the adjusted
vertical control can be obtained from the network up to sub metre level accuracy.

Click Add co-ordinate button

Note: “It can be done by selecting the point and then “right click>Add-coordinate”
command”

Select Co-ordinate Type = Gird

Key in your “MSL Height” and assign it as Control Quality.
Click = Ok

Select the following command
Menu>Survey>Adjust Network
The following page will display.
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The following page will display.
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Make a click on * in Post processed vectors tab:

Now again “Adjust” the data
Note: For Adjustment Report

#) luxmil8sept - Trimble Business Ce

! File Edit View Project Select Point Line Surface Corridor Drafting Image Survey | Reports | Tools TCC Window Help
iARAIPABAIAL LN I DES EEDEHR 1 Baseline Processing Report N B S

i X #leedsS /i EERE = =N N= 2 Corridor Definition Report e
P ee Lo I EE 3 Earth: \c\l Report -

Selection Explorer BN | Start Page  Plan View 4 Level Report x
iArPlalg e 5 Network Adjustment Report

Sel .
7 Point List
el .
ABIHAZE12. . 2
ANCHHU61... 2
ADARAZET.. 2
ANDATK261... 2 Mere Reports... JHAJRA
2
2

m

SAHASPUR

EAST261
B FATE261

<Selection Snapshot> 0
[ Name Type

Job Report Generator

B8 Report Options

PADMA RIVER

EVWAR VILLAGE

- DAT KALI

KALSIA CANAL ~ GANESHRPUR

- BIHARIGARH

10000m - LODHIWALA
|

FATEHPUR

] v Y Selec.. CTEHHUTMALPUR

":'?_EI#

Snap Meter Local P 0 O 104416.734m, 50340606 m

Point to be checked in Network Adjustment Report

Network Reference Factor must be one or near to one

Chi Square Test must be passed

Horizontal and vertical error must be in reasonable limit

All vector must be in black colour under Adjusted GNSS Observations
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+ Control Point Constraints Set—Up Errors

* Adjusted Grid Coordinates GNSS
Error in Height of Antenna: 0.000 m
Centering Error: 0.000 m

Adjusted Geodetic Coordinates
Covariance Display

+ Adjusted ECEF Coordinates Horizontal:
Propagated Linear Error [E]: Us.

+ Error Ellipse Components Constant Term [C]: 0.000 m
Scale on Linear Error [S]: 1.960

* Adjusted GPS Observations Three Dimensional
Propagated Linear Error [E]: us.
Constant Term [C]: 0.000 m

* Covariance Terms Scale on Linear Error [S]: 1.960

Adjustment Statistics
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* Adjustment Settings ~
* Adjustment Statistics
+ Control Point Constraints Ad‘IHSted ECEF Coordinates
* Adjusted Grid Coordinates Point ID X X Error Y Y Error z ZErrer || 3D Error Constraint
(Meter) (Meter) (Meter) (Meter) (Meter) (Meter) (Meter)
) ) ) BADSAIBAG 1178858 381 0012 5382955 286 0.043 3201636122 0.026 0.052
* Adjusted Geodetic Coordinates — — —
BIHARIGARH 1163799.716 0.012 5398346 663 0.046 3180753548 0.027 0.055
CHHUTMALPUR 1174473538 0.013 5401079.597 0.042 3172516.942 0.027 0.051
* Adjusted ECEF Coordinates [DARA RIT 1172725 636 0.010 5383385.880 0.038 3203640.107 0.024 0.046
« Error Ellinse Combonents DATKALI 1156293 960 0,012 5396244 379 0.048 3187646769 0.030 0.058
EAST END 1148643760 2 5391865 580 ? 3198000239 ? 2 LLh
Adiusted GBS OB ) FATEHPUR 1171327.166 0.023 5400414 549 0.070 3174807.996 0.042 0.084
. e rat] = = — o - -
S T [GANDEWAR VILLAGE 1184992 332 B 5388302191 ? 3189858.510 2 ? LLh
|GANESHPUR 1160068441 0.009 5397307.051 0.034 3184313 651 0.021 0.041
+ Covariance Terms [HAIRA 1157541.764 0.013 5386336545 0.049 3203897.297 0.032 0.060
[KALSIA CANAL 1183941357 0.024 5392063 162 0.069 3184247287 0.048 0.087
LODHIWALA 1167415363 0.009 5399125 901 0.033 3178419134 0.020 0.039
PADMA RIVER 1181306.335 0.009 5385137.964 0.031 3196922376 0.019 0.037
SAHASPUR 1163178305 0.012 5382437522 0.045 3208296113 0.029 0.055
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Disclaimer

This SOP is made assuming that user has some previous knowledge of GPS data processing ,However for
user with no previous knowledge of GPS data processing ,hands on training is recommended.



SOP for GNSS Observation in Order to Determine Latitude, Longitude &

Ellipsoidal Height and subsequently use of Geoid Model for National

Hvdrology Project.

The coordinates obtained from GPS/GNSS observations are burdened with many errors like Satellite

Clock and orbit error, Ionospheric delay and Topospheric delay, Receiver Noise, Multipath and

Receiver Clock error. Due the above errors the coordinates obtained are inaccurate and needs to be

corrected before use.

To minimize the effect of these errors the GPS/GNSS data of observation points needs to be processed

with reference to some known reference stations whose coordinates are accurately known to us.

The reference stations are of two types

1. CORS Network established by SOI: Active Network of Reference Stations

2. SOI GCPs: Passive Network of Reference Stations

1. CORS Network established by SOI: Active Network of Reference
Stations

Continuously Operating Reference Stations CORS are geodetic quality GNSS receivers and
antennas that are permanently installed at a Reference Station (RS) having very accurately pre-

determined coordinates.

These Reference Stations collect GNSS data continuously, and transmit data via Internet to a
central server (Control & Processing Centre).

The incoming data is processed at the server to generate corrections which are made
available to users over the Internet in real-time in order to get the accurate coordinates.

To get accurate coordinates using the CORS network is known as Network Real Time
Kinematic (NRTK) survey technique.

To avail the facility of NRTK survey users needs to have a RTK enabled GNSS receiver
with internet connectivity.

Different brand receivers are available in the market. The Standard Operating Procedure (SOP)
to carry out NRTK survey is different for different brand receivers.

At present SOI is using Trimble R8s GNSS receiver for NRTK survey. The SOP to carry out
NRTK survey using Trimble R8s GNSS receiver given in Annexure ‘A’.
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2. SOI GCPs: Passive Network of Reference Stations

The states where CORS network is not available, the SOI GCPs can be used as reference stations
to get the accurate latitude longitude and ellipsoidal height of the survey points.

The SOI has established Ground Control Point (GCP) Library of about 2500 Ground Control Points
in the entire country and derived their coordinates (Latitude, Longitude and Ellipsoidal Height) with
high accuracy. These GCPs define the Horizontal datum of the country and can be used for various
surveying, mapping and developmental activities. These GCPs has cement concrete
structure/Monumentation and can be located on the ground by their description which is available
with SOI. These GCPs are passive reference stations.

To get the accurate coordinates of survey points for any surveying and mapping activity the
GPS/GNSS observation of survey points needs to be carried out for 1 to 2 hours with reference to
SOI GCPs in static and relative/differential mode. The GPS/GNSS data thus collected needs to be
processed with reference to SOI GCPs in order to derive the accurate coordinates (Latitude,
Longitude and Ellipsoidal Height) of new survey points.

The coordinates of reference GCPs which is required during the post processing can be obtained
from SOI as per departmental policy.

In this process at least two Observers with two GNSS receivers needs to occupy the Reference
GCPs falling in the area of work and one or more observers needs to occupy the new survey points
with 1 to 2 hours common observation duration.

Reference GCP-2

= Reference GCP-1

GNSS Rover-1 GNSS Rover-2

*  This technique is known as static survey technique and require the at least three GNSS
receivers. More receivers will increase the progress of the work.

* The static survey requires:
O 1 to 2 hours GNSS Data collection using GNSS receiver
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O GNSS data downloading from the receiver to a computer having GNSS data
processing software and finally
O GNSS data Processing using software

The SOP for GNSS data collection in static mode using a Trimble R8s GNSS
receiver and downloading to a computer is given in Annexure ‘B’.

The SOP for GNSS data processing using Trimble Business Center (TBC)
software is given in Annexure ‘C’.

The output of NRTK as well as static survey is accurate Latitude, Longitude and
ellipsoidal heights.

In order to get Orthometric Height of survey points, the Latitude,
Longitude and Ellipsoidal heights of survey points can be supplied to SOI.
The SOI use the Geoid model and convert the ellipsoidal heights into
Orthometric Heights.

The SOPs as mentioned above are given in Annexure ‘A’, ‘B’ and ‘C’.
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