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INTRODUCTION TO DGPS
WIHAT IS DGPS AND WHY USE IT?

. Dil‘fcre!:tinl Global Positioning System (DGPS) is an enhancement to Global Positioning System
that provides improved location accuracy, from the 15-meter nominal GPS accuracy to about 10 cm
in case of the best implementations.

« DGPS refers to using a combination of receivers and satellites to reduce/eliminate common receiver
based and satellite based errors reduce orbit errors reduce ionospheric and tropospheric errors reduce
effects of SA eliminate satellite and receiver clock errors

« improve accuracy significantly 100's of metres to metres 1o centimetres to millimetres
I. DGPS uses one or several (network) fixed ground based reference stations (in known locations).

2. The base station compares its own known location, to that computed from a GPS receiver.

3. Any difference is then broadcast as a correction to the user.

Correction signals can be broadcast cither from ground stations, or via additional satellites. These
services are privately owned and usually require a user subscription.

Examples:

« Satellite Based Augmentation System (SBAS),

« Wide Area Augmentation System (WAAS),

« Local Area Augmentation System (LAAS).

« European Geostationary Navigation Overlay Service (EGNOS),

* Omni STAR

« Coast guard beacon service,

Why do we Need Differential GPS?

By using DGPS we can improve our positional accuracy from around 1.5m with standard GPS 1o

around 40cm with DGPS, without the need for post processing. .
In the case of the road survey van (top right). users can measurc the amount of road wear and judge

whether the road should be resurfaced justby driving over il. Just one day's driving can replace a
month's manual work using traditional methods.

this. The labour saving is immense but at the same time,

There are many other applications like
le such as the prediction of carthquakes before they

previously impossible tasks arc made possib
oceur.

DGPS Summary e e
« Term refers to simple C/A code differential

« Available on GPS receivers from low cost lo high cost

« Produces accuracies from sub-metre to metres

« Many real-time DGP'S correction providers - Coast guard,
CGNOS, OmniSTAR

« Used for many different applications including marine navi-
gation, precision farming and vehicle testing applications.
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What is RTK?

Real Time Kinematic is an advanced form of DGPS which uses the satellites

carrier wave to compare 2 observations from different receivers
within the system, to fine tune the satellite and receiver clock errors, thus improving positional

accuracy.
Real Time Kinemalic (RTK)
The GPS signal is made up of 3 distinct components:

e Carrier wave = GPS Code

» Navigation message

Typical GPS receivers will use the GPS navigation message to calculate its position. RTK uses the
carrier wave of the GPS signal, which is 19.02cm long. By counting the number of cycles (and phase
of the carrier), the travel time and distance can be measured more accurately.

RTK Summary
» Similar technique as DGPS that uses the carricr phase to provide more accurate positioning

* Cost is higher compared to DGPS receivers « Produces accuracies from 20 em to sub-centimetres

* RTK corrections provided via a local base station or by a private correction provider - OmniSTAR.
Leica, Trimble

* Produces accuracies from 20 c¢m to sub-centimetres

* RTK corrections provided via a local base station or by a private correction provider - OmniSTAR,
Leica, Trimble

Used for many different applications including machine control (construction. container ports,
farming), vehicle testing applications, surveying (land, marine, hydrographic, acrial)
RINEX FILE

The first proposal for the Receiver Independent Fxchange Format RINEX was developed by the
Astronomical Institute of the University of Beme for the easy exchange of the Global.

Positioning System (GPS) data to be collected during the first large

European GPS campaign EUREF 89, which involved more than 60 GPS reccivers of 4 diflerent

manufacturers. The governing aspect during the development was the following fact: Most geodctic

processing software for GPS data use a well-defined set of observables:

* The carrier-phase measurement at one or both carriers (actually being a measurement on the beat
frequency between the received carrier of the satellite signal and a receivergenerated reference
frequency).

* The pseudorange (code) measurement, equivalent to the difference of the time of reception
(expressed in the time frame of the receiver) and the time of transmission (expressed in the time

frame of the satellite) of a distinct satellile signal.
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* The observation time being the reading of the receive
th:,f, and/or the code measurements, Usually the softw
p?-:; gmlrl:1 :l&;ﬂpl::::u :;:g :rl;unc:ad-.; n;casu;cmnnu. and for all satellites observed. Consequently all these
‘ st of the information that is usually stored b iv
: weed . . Y the receivers: They
phase, code, and time in the above mentioned definitions, and some stationrelated infcnnatiznn;::

station name, antenna height, etc. Up (i j ersi
T g p till now two major format versions have been developed and

* The original RINEX Version | presented at and accepted by the Sth

International Geodetic Symposi : it
SYmposium on Satellite
1989].[Evans 1989) Positioning in Las Cruces, 1989. [Gurtner et al.

. R?l".JEX Version 2 presented at and accepted by the Second International Symposium of Precise
Positioning with the Global Positioning system in Ottawa, 1990, mainly adding the possibility -m
include tracking data from different satellite systems (GLONASS, SBAS). [Gurtner and Mader
1990a, 1990b], [Gurtner 1994]. Several subversions of RINEX Version 2 have been defined:

. Vc_rsnon Z_’..l{}: Among other minor changes allowing for sampling rates other than integer seconds
and rpt_:!udmg raw signal strengths as new observables. [Gurtner 2002 = Version 2.11: Includes the
definition of a two-character observation code for L.2C pseudoranges and some modifications in the
GLEO NAV MESS files [Gurtner and Estey 2005]

. }r’crsinn 2.20: Unofficial version used for the cxchange of tracking data from spaccbomne receivers
within the IGS LEO pilot project [Guriner and Estey 2002). As spin-offs of this idea of a recciver-
independent GPS

* Version 2.11: Includes the definition of a two-character observation code for L2C pseudoranges and
some modifications in the GEO NAV MESS files [Gurtner and Estey 2005]

* Version 2.20: UnofTicial version used for the exchange of tracking data from spacebome receivers
within the IGS LEO pilot project [Gurtner and Estey 2002]. As spin-offs of this idea of a receiver-
independent GPS

exchange format other RINEX-like exchange file formats have been defined. mainly used by the
[nternational GNSS Service IGS:

* Exchange format for satellite and receiver clock offsets determined by processing data of a GNSS
tracking network [Ray and Gurtner 1999]

* Exchange format for the complete broadeast data of spacebased augmentation systems SBAS.
[Suard et al. 2004] .

* [ONEX: Exchange format for ionosphere models determined by processing data ut:a'GNSS
tracking network [Schaer et al. 1998] « ANTEX: Exchange format for p?m center 1‘an'at1.om-0f
geodetic GNSS antennae [Rothacher and Schmid 2005]. The upcoming European Navigation
Satellite System Galileo and the enhanced GPS with new frequencics and obscr.vullon types,
especially the possibility to track frequencies on different channels, B.Sk for a more ﬂexuble'and more
detailed definition of the observation codes. To improve the handling of the data files in cas:.cf
“mixed” files, i.e. files containing tracking data of more than one satellite s:.rslc:_n. eﬂn'h one m;&t
difTerent observation types, the record structure of the data record has been modified srgmf‘:milh y
and, following several requests, the limitation to 80 chnrmztcrs length has been rc]mc\:cdl. y s lhz
changes are quite significant, they lead to a new RINEX Version 3. The new version also includes
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;r;]ollﬁcmlt]v’crsmr_i 2.20 definitions for space-borne receivers. The major change asking for a version
[.' was the requirement fto generate consistent phase observations across dilTerent tracking mndc-s or
channels, i.c. to apply Vi-cycle shifts prior to RINEX file generation, il necessary, to facilitate the

processing of such data.
« IONEX: Exchange format for ionosphere models determined by processing data of a GNSS

tracking network [Schaer ct al. 1998] «

ANTEX: Exchange format for phase center variations of geodetic GNSS antennac [Rothacher and

Schmid 2005].
The upcoming European Navigation Satellite System Galileo and the enhanced GPS with new

frequencies and observation types, especially the possibility to track frequencies on different
channels. ask for a more flexible and more detailed definition of the observation codes. To improve

the handling of the data files in case of “mixed” files, i.e. files containing
tracking data of more than one satellite system, cach one with different observation tvpes, the record

structure of the data record has been modified significantly and, following several requests, the
limitation to 80 characters length has been removed. As the changes are quite significant, they lead to
a new RINEX Version 3. The new version also includes the unofficial Version 2.20 definitions for
space-borne receivers. The major change asking for a version 3.01 was the requirement to generate
consistent phase observations across different tracking modes or channels, i.e. to 2pply Vi-cycle shifts

prior to RINEX file generation, if necessary, to facilitate the processing of such data.

The RINEX version 3.00 format consists of three ASCII file types:

1. Observation data File
2. Navigation message File

3. Meteorological data File
n. The header section contains global

Fach file type consists of a header section and a data sectio
information for the entire file and is placed at the beginning of the file. The header section contains
d in the header section. These labels are

header labels in columns 61-80 for each line conlaine
in these descriptions and
ent from the

mandatory and must appear exactly as given
examples. The format has been optimized for minimum space requirements independ
number of different observation types of a specific receiver or satellite system by indicating in the
header the types of obscrvations to be stored for this receiver and the satellite systems having been
observed. In computer systems allowing variable record lengths

s can be removed from the

the observation records may be kept as short as possible. Trailing blank

records. There is no maximum record length limitation for the observation records.

Each Observation file and cach Meteorological Data file basically contain the data from one site and

one session. Starting with Version 2 RINEX also allows including observation data from more than
eiver in rapid static or kinematic applications.

one site subsequently occupied by a roving rec 1
gher allow to insert header records into the data section it IS not
r antenna) into the same file, even if

Although Version 2 and hi
recommended to concatenate data of more than one receiver (0
the data do not overlap in time. I data from more than on¢ receiver have to be exchanged, it would
not be economical to include the identical satellite navigation messages collected by the difTerent
receivers several times. Therefore the navigation message file from one receiver may be exchanged or
a composite navigation message file created containing non-redundant information from s:vcl-.t_l
receivers in order to make the most complete file. The format of the data records of thc' RINEX
Version | navigation message [ile was identical to the former NGS exchange format. RINEX version
llite system (GPS,

3 pavigation message files may contain navigation Messages nl:morc than one sate
GLONASS, Galileo, Quasi Zenith Satellite System (QZSS). BeiDou System (BDS) and SDAS).
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The actual format descriptions as well as examples are given

in the Appendix Tables at the end of the
document.

BASIC DEFINITIONS

Time:
The time of the measurement is the receiver time of the re

and range measurements and is identical for all satellites observed at that epoch. For single-system
data files it is by default expressed in the time system of the respective satellite system. Otherwise the
actual time can (for mixed files must) be indicated in the Start Time header record.

ceived signals. It is identical for the phase

Pscudo-Range:

The pseudo-range (PR) is the distance from the receiver antenna 10 the satellite antenna
receiver and satellite clock offsets—satellite clock offset + other biases) so

reflects the actual behaviour of the receiver and satellite clocks, The pscudo-ra
meters.

including
that the pseudo-range
nge is stored in units of

Phase:

The phase is the carrier-phase measured in whole cycles. The halfcycles measured by squaring type
receivers must be converted to whole cycles and flagged by the respective observation code.

The phase changes in the same sense as the range (negative doppler). The phase observations between
epochs must be connected by including the integer number of cycles. The observables are not
corrected for external effects like atmospheric refraction, satellite clock offsets. ctc. If necessary
phase observations are corrected for phase shifis needed to guarantee consistency between phases of
the same frequency and satellite system based on different signal channels.

If the receiver or the converter software adjusts the measurements using the real-time-derived
receiver clock offsets dT(r), the consistency of the 3
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] Time (corry= Time(r) - dT(r)

2 PR (corr) = PR (r) - dT(r)*c 3 phase (corr) = phase (r) - dT(r)*freq
Doppier:

The sign of the doppler shift as additional observable is defined as usual: Positi
satellites,

Satellite numbers:

Starting with RINEX Version 2 the former two-digit satellite numbers nn
character system identifier s. The same satellite system identifiers are also used in all header records

when appropriate,

THE EXCHANGE OF RINEX | ILES:

The original RINEX file naming convention was implemented in the M SDOS era when
were restricted to 8.3 characters, Modern operating systems typically support 255 character file
names, The goal of the new file naming convention is 1o be more: descriptive, flexible and extensible
than the RINEX 2.11 file naming convention. All elements are fixed length and arc scparated by an
underscore *_" except for the: file type and compression fields that uses a period *.” separator. Fields
must be padded with zeros to fill the field width. The file compression ficld is optional. In order to
further reduce the size of observation files Yuki Hatanaka developed a compression scheme that takes
advantage of the structure of the RINEX abservation data by forming higher order differences in time
between observations of the same type and satellite. This compressed file is also an ASCII file that is
subsequently compressed again using the above mentioned standard compression programs.
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Area Statement for Land Requirement for the Project

. Details of land Requirement
. Sub Non-Forest Land. | .. .
) nd.
| District District (In Ha) Forest Land (in Ha) | Total Area (in Ha)
Janjgir
Champa Champa 67.552 1.673 69.225
Kartala 67.134 0.300 67.434
Korba Korba 32413 '
2.52 34933
Total Area | 169 099 4.493 | 171592
i Details of Revenue Forest land
district/ N
Forest Sub Village Khasra no. Revenue Forest Land | Total Area (in
Division District (in Ma) Ha)
Janjgir Kosmanada 892/1 1.588
Champa Champa Seoni 1321/1 0.085
Kartala Banjari 5 0.300 e
Korba Korba Urga 67 2.520
Total Area 4.493_]

Forest Land Proposed for diversion in Champa Forest Division is 1.673 Ha
Forest Land Proposed for diversion in Korba Forest Division is 2.82 Ha

Total Revenue Forest Area Proposed to be diverted is 4.493 Ha.

Scanned with CamScanner




- —— ey, g

2E6%

PGPS Survey Drtaity
- F‘“ m‘m c‘ﬂh
A =

Khasis se-s921
Rey
e Forest Patch 1 Aren =159 s
-‘—-—-—_ﬂ e
| _Piem e eyt
LP 2= atr0n --_..__L""" Pl (0 Liogmats | Loty
- d200%e | mvine ] we S .

Lr2 2own | =TT ] iyme
T —=—= 2 M | nre T | g3 miymer |

e M9 ha - %
' [y _"":‘,‘—'-L-—‘—‘—h—“ v| ® Dmavat | g2 i |
Lps = M6>2% | £ Nomare | B | Zovawr | = tome
™ =08 | D namwee By | 2ovancs] 1o e

13 e | ga L P l v 2 T
ik "Lk : 207w | e ey |
Village- Se00i, Tehs! Champs,
Khasra ne-13211
Revewne Farest Patch 2- Area =085 114

l Left Sude Pasrh Sache 1

PiciD l_ donymwade | tarmde | PiistD | Longmee | |ames
Ly patiair | sraaTien | ) [ s ] wana
Lo | monyr] wesewr| A2 | sorwee | pasene

“ .~
- -

gyt
Fm 'F'f:l'-.* ﬂl!f‘:: 'ln .!I']

Scanned with CamScanner



= e
— = -
=
¥ gy il -
e cmh e

" I'JII;.-L_ " 2 ¥ o |
;Mﬂl ‘;? Ay 1—'&-
i L

. L — -
5
Pl ety i
3 i
LE R — ——
l‘ ¥ e . .
ar .

S 22037254 12 7y oz

9

1.006061* 12.7108gy

4. 22.006659° 82.710057
R 7102390

[3 22.036366* 2711
710603* - ;

%
- -

- Forest Patches Pillar Coordinates
B8 Forest paich
— = PROW

PROW Chainage

Cal . @ -~ -

Scanned with CamScanner



52 6855 %°
e B2 BATHY
yize RS LAE*

| 210

Forest Patches Pillar Coording
@ rorest Patch
s . PROW
PROW Chainage
|

Scanned with CamScanner



a5

Village- Urga, Tebsil Korba,

hhasra no-67

Revenue Forest Patch 4 Area =252 He

__Laft Sde |
s i |t :

2218720 | B2 TIMEAY

2 enx

:
E_

—+—

pod A0 R

pode b ol BN R i

i
E
;

E
J

Scanned with CamScanner



»
g8t Divininn Korfhe
age Banjan
wrann S
a4 = 0530 he

Legend

Forest Patches Pillar Coordinate
Bl Forest Patch

Applicant
National Highway Athuonty of ladia
Govt. Of Indai
{ PIU Bllaspur)
—— _-P-_ = -y

- - -—_ -

PROW
l FROW Chainage

e
-~ aw -~

Scanned with CamScanner



S

(0400 to ¥7+4000)

1L 184006 W TGO
82 735295*

52 734957°
21 200M5" 12735495
By 52 734502

71 JR2654° B2 TI5103°
82 7HI5T°

13 IRNEA* A1 Ta45°

B2 T34035°
)] 2RI083° B2 TIe55E°

15+

. - § ._-a.--..-: 4] Tia) 9

: aSra no
ey T s WY -

o T : —
Applicant: Legend
Mational H@Wu‘mﬂ Forest Patches Pillar Coordinates
(G'm“ Bilaspur) Bl Forest Patch
.' —— PROW
" y % L PROW Chainage
- o

- -

Scanned with CamScanner



Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




2g0

Project Name

Survey Report of 10 Ha. for Compensatary Afforestation under Marwahi
Forest Division in lieu of Diversion of 4.493 Ha. of forest land under Korba
and Janjgir-Champa Division, for Rehabilitation and Up gradation of
Champa-Korba-Chhuri-Katghora Section of NH-149B in the state of
Chhattisgarh Chhattisgarh. Pakage-I (0+00 to 38+150).

Forest Proposal No- FP/CG/ROAD/37444/2018

Forest Area Proposed for Diversion- 4.493 Ha
Korba & Janjgir-Champa Forest Division

CA land Proposed- 10 Ha
Under Marwahi Forest Division

Project Propnent

PIU, Bilaspur,
National Highway Authority of India

MNatilonal Highways Authority Of india
v U8 Mo § T — [Eep——

B srreeTray IvEfTe IrSTeeTdt  OTTerarcvoy
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INTRODUCTION TO DGPS

WHAT IS DGPS AND WHY USE IT?

* Differential Glplulﬁl’miﬂoallg System (DGPS) is an enhancement to Global Positioning
System that provides improved location accuracy, from the |5-meter nominal GPS accuracy
to about 10 cm in case of the best implementations.

. DGPS refers to using a combination of receivers and satellites to reduce/eliminate common
melmbasudsndmllﬂebuedmmmduoeurhitmmdmeimwheﬁ:and
tropospheric errors reduce cffects of SA eliminate satellite and receiver clock errors

* improve accuracy significantly 100's of metres to metres to centimetres to millimetres

II. DGPSummemaevunI(nctwork)ﬁxedgmundbandmfmmﬁms(mknm
ocations).

2. The base station compares its own known location, to that computed from a GPS receiver.

3. Any difference is then broadcast as a correction to the user.

Correction signals can be broadcast either from ground stations, or via additional satellites.
These services are privately owned and usually require a user subscription.

Examples:

* Satellite Based Augmentation System (SBAS),

* Wide Arca Augmentation System (WAAS),

* Local Area Augmentation System (LAAS),

* European Geostationary Navigation Overlay Service (EGNOS),

« Omni STAR .

* Coast guard beacon service.

Why do we Need Differential GPS?

By using DGPS we can improve our positional accuracy from around 1.5m with standard
GPS to around 40cm with DGPS, without the need for post processing,

In the case of the road survey van (top right), users can measure the amount of road wear and
judge whether the road should be resurfaced justby driving over it. Just one day's driving can
replace a month’s manual work using traditional methods.

There are many other applications like this. The labour saving is immense but at the same
time, previously impossible tasks are made possible such as the prediction of earthquakes
before they occur.

DGPS Summary

* Term refers to simple C/A code differential

* Available on GPS receivers from low cost to high cost

* Produces accuracies from sub-metre to metres

* Many real-time DGPS correction providers - Coast guard,
EGNOS, OmniSTAR

* Used for many different applications including marine navi-
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gation, precision farming and vehicle testing applications.
What is RTK?

Real Time Kinematic is an advanced form of DGPS which uses the satellites

carrier wave to compare 2 observations from different receivers

within the system, to fine tune the satellite and receiver clock errors, thus improving
positional accuracy.

Real Time Kinematic (RTK)
The GPS signal is made up of 3 distinct components:

* Carrier wave * GPS Code
» Navigation message

Typical GPS receivers will use the GPS navigation message to calculate its position. RTK
uses the carrier wave of the GPS signal, which is 19.02cm long. By counting the number of

cycles (and phase of the carrier), the travel time and distance can be measured more
accurately.

RTK Summary

* Similar technique as DGPS that uses the carrier phase to provide more accurate positioning

* Cost is higher compared to DGPS receivers » Produces accuracies from 20 c¢m to sub-
centimetres

. R’l‘l(cnrrectionsprovidedviaalocalhnsamtionorbynprimemmionwidu—
OmniSTAR, Leica, Trimble

* Produces accuracies from 20 cm to sub-centimetres

* RTK corrections provided via a local base station or

by a privaie correction provider -
OmniSTAR, Leica, Trimble

Used for many different applications including machine control (construction, container

ports, farming), vehicle testing applications, surveying (land, marine, hydrographic, acrial)
RINEX FILE

The first proposal for the Receiver Independent Exchange Format RINEX was developed
by the Astronomical Institute of the University of Berne for the casy exchange of the Global.

Positioning System (GPS) data to be collected during the first large
European GPS campaign EUREF 89, which involved more than 60 GPS receivers of 4

different manufacturers. The governing aspect during the development was the following
fact: Most geodetic processing software for GPS data use a well-defined set of observables:
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* The carrier-phase measurement at one or both carriers (actually being a measurement on the
beat frequency between the received carrier of the satellite signal and a receivergenerated
reference frequency).

* The pseud‘nrange (code) measurement, equivalent to the difference of the time of reception
(expressed in the time frame of the receiver) and the time of transmission (expressed in the
time frame of the satellite) of a distinct satellite signal.

* The observation time being the reading of the receiver clock at the instant of validity of the
carrier-phase and/or the code measurements. Usually the software assumes that the
observation time is valid for both the phase and the code measurements, and for all satellites
observed, Consequently all these programs do not need most of the information that is
usually stored by the receivers: They need phase, code, and time in the above mentioned
definitions, and some stationrelated information like station name, antenna height, etc. Up till
now two major format versions have been developed and published:

* The original RINEX Version | presented at and accepted by the Sth
International Geodetic Symposium on Satellite Positioning in Las Cruces, 1989, [Gurtner ct
al. 1989),[Evans 1989]

* RINEX Version 2 presented at and accepted by the Second Intemnational Symposium of
Precise Positioning with the Global Positioning system in Ottawa, 1990, mainly adding the
possibility to include tracking data from different satellite systems (GLONASS, SBAS).
[Gurtner and Mader 1990a, 1990b], [Gurtner 1994]. Several subversions of RINEX Version 2
have been defined:

* Version 2.10: Among other minor changes allowing for sampling rates other than integer
seconds and including raw signal strengths as new observables. [Gurtner 2002] + Version
2.11: Includes the definition of a two-character observation code for L2C pseudoranges and
some modifications in the GEO NAV MESS files [Gurtner and Estey 2005]

+ Version 2.20: Unofficial version used for the exchange of tracking data from spaceborne
receivers within the IGS LEO pilot project [Gurtner and Estey 2002]. As spin-offs of this idea
of a receiver-independent GPS

« Version 2.11: Includes the definition of a two-character observation code for L2C
pseudoranges and some modifications in the GEO NAV MESS files [Gurtner and Estey

2005]

« Version 2.20: Unofficial version used for the exchange of tracking ds:a from spaoehnme
receivers within the IGS LEO pilot project [Gurtner and Estey 2002]. As spin-offs of this idea
of a receiver-independent GPS

exchange format other RINEX-like exchange file formats have been defined, mainly used by
the International GNSS Service 1GS:

« Exchange format for satellite and receiver clock offsets determined by processing data of
a GNSS tracking network [Ray and Gurtner 1999]

+ Exchange format for the complete broadeast data of spacebased augmentation systems
SBAS. [Suard et al. 2004]
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ask for a more flexible and more detailed definition of the observation
handling of the data files in case of “mixed” files, i.e. files containing tracking data of more
than one satellite system, each one with different observation types,

* IONEX: Exchange format for ionosphere models determined by processing data of a
GNSS tracking network [Schaer et al. 1998] «

ANTEX: Exchange format for phase center variations of geodetic GNSS antennae
[Rothacher and Schmid 2005].

The upcoming European Navigation Satellite System Galileo and the enhanced GPS with
new frequencies and observation types, especially the possibility to track frequencies on
different channels, ask for a more flexible and more detailed definition of the observation
codes. To improve the handling of the data files in case of “mixed” files, ie. files containing

tracking data of more than one satellite system, each one with different observation types, the
record structure of the data record has been modified significantly and, following several
requests, the limitation to 80 characters length has been removed. As the changes are quite
significant, they lead to a new RINEX Version 3. The new version also includes the

Version 2.20 definitions for space-borne recei

tracking modes or channels, i.e. to apply
necessary, to facilitate the processing of such data.

The RINEX version 3.00 format consi
1. Observation data File

2. Navigation message File

3. Meteorological data File

sts of three ASCI] file types:
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i i i in the data from one
Each Observation file and each Meteorological Data file basically contain r
site and one session. Starting with Version 2 RINEX also allows mcl.udmg obsui';m::'lu data
site subsequently occupied by a roving receiver in rapid static or
:sert header records into the
data section it is not recomm : one receiver (or anut!na}
into the same file, even if the data do not overlap in time. If data from more than one receiver
have to be exchanged, it would not be economical to include the identical ml.:lhtg navigation
messages collected by the different receivers several times. ‘l‘h:n_.tfor_e the navigation message
file from one receiver may be exchanged or a com;:min_: navigation message file created
infommﬁmﬁnmsevaulmuwmmurdermnukcthemoﬁ
RINEX Version | navigation message file

containing non-redundant
The format of the data records of the
RINEX version 3 navigation message files

complete file.

was identical to the former NGS exchange format.

i more than one satellite sysiem .
DS) and SBAS).

Appendix Tables at the

Galileo, Q )
The actual format descriptions as well as examples are given in the
end of the document.
BASIC DEFINITIONS
Time:
er time of the received signals. It is identical for the

The time of the measurement is the receiv

phase and range measurements and is iden
single-system data files it is by default expre
system. Otherwise the actual time can (for mixed files must)

header record.

Pseudo-Range:

The pseudo-range (PR) is the distance from the receiver anlenna to the satellite antenna
including receiver and satellite clock offsets—satellite clock offset + other biases) so that the
pseudo-range reflects the actual behaviour of the receiver and satellite clocks. The pseudo-

range is stored in units of meters.

tical for all satellites observed at that epoch. For

ssed in the time system of the respective satellite
be indicated in the Start Time

Phase:

The phase is the carrier-phase measured in whole cycles. The halfcycles measured by

squaring type receivers must be converted to whole cycles and flagged by the respective

observation code.

The phase changes inﬂwmcmumemnga(mgaﬁvedupp!a).mpha:obsmaﬁms
connected by including the integer number of cycles. The

between epochs must be
observables are not corrected for external effects like atmospheric refraction, satellite clock

oﬂ'se:ts. etc. If necessary phase observations are corrected for phase shifts needed to guarantee
consistency between phases of the same frequency and satellite system based on different

signal channels.
If the receiver or the converter software adjusts the measurements using the real-time-derived

receiver clock offsets dT(r), the consistency of the 3

Scanned with CamScanner




I Time (corr) = Time(r) - dTir)

2 PR (corr) = PR (r) - dT(r)*c 3 phase (corr) = phase (r) - dT(r)*freq

Doppler:

The sign of the doppler shift as additional observable is defined as usual: Positive for
approaching satellites.

Satellite numbers:

Starting with RINEX Version 2 the former two-digit satellite numbers nnare preceded by a
one-character system identifier s. The same satellite system identifiers are also used in all
header records when appropriate.

THE EXCHANGE OF RINEX FILES:

The original RINEX file naming convention was implemented in the MSDOS era when file
names were restricted to 8.3 characters. Modern operating systems typically support 255
character file names. The goal of the new file naming convention is to be more: descriptive,
flexible and extensible than the RINEX 2.11 file naming convention. All elements are fixed
length and are separated by an underscore “ ™ except for the: file type and compression fields
that uses a period “.” separator. Ficlds must be padded with zeros to fill the field width. The
file compression field is optional. In order to further reduce the size of observation files Yuki
Hatanaka developed a compression scheme that takes advantage of the structure of the
RINEX observation data by forming higher order differences in time between observations of
the same type and satellite. This compressed file is also an ASCII file that is subsequently
compressed again using the above mentioned standard compression programs.
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Proposal of Compensatory Afforestation of 10 Ha. under Marwahi Forest Division in lieu
of Diversion of 4.493 Ha. of forest land under Korba & Champa forest Division, for
Rehabilitation and Up gradation of Champa-Korba-Chhuri-Katghora Section of NH-

149B in the state of Chhattisgarh Chhattisgarh. Pakage-1 (0+00 to 38+150).

nd identified for com restation:
S.no | Forest | Forest | Forest PF Proposed Area for

Division | Range Beat Comp. Compensatory AfTorestation
no. for Champa-Korba-Chhuri-
Katghora Section of NH-149B

I. | Marwahi | Marwahi | Kodhgar | 2355 10 Ha
Total 10 Ha
.r'l_;
:"fﬂr er ,-:\/
antie Ic kN
RPE\E&. Range \'@f'
®

Scanned with CamScanner



'Ranigé grRcet

Range
1{.‘““;“3
Per \

Scanned with CamScanner



GPS Survey points for CA Land

PF Compartment no.-2355, Area- 10 Ha
Village/ Forest Beat- Kodhgar, Tehsil/ Forest Range- Marwahi,
Marwahi Forest Division, District-Bilaspur
Geo-Coordinate CA Site

S. no. Pillar ID Longitude Latitude
1 PO1 82.09879 22.71563
2 PO2 82.09674 2.7152
3 P03 82.09653 22.71474
4 P04 82.09742 22.71474
5 P05 82.09834 22.71493
6 P06 82.0987 22.71498
7 P07 82.09916 22.71498
8 PO8 £2.10014 22,71491
9 P09 82.10095 22.7152
10 P10 82.1018 22.71521
11 P11 82.1022 22.71528
12 P12 £2.10282 22.71548
13 P13 82.10409 22.71582
14 P14 82.10402 22.71642
15 P15 82.10388 22.71712
16 P16 82.10305 2.7
17 P17 82.10263 22.71776
18 P18 8210098 22.71636
19 P19 82.10036 22.71597
20 P20 82.09879 22.71563

<

xR
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B2,

DGPS Map Showing Site Coordinates of Land Parcel Identified for Compensatory Afforestation

A

Project Details :

Compensatory Afforestation Land in Lieu of
Diversion of 4,493 Ha of lorest land for Non-
Forest Purpose for Widening, Rehabllitation
and Upgrading of Champa-Korba-Chhuri=
Katghora Section of NH-1498B In the state of
Chhattisgarh Chhattisgarh, Pakage-1 (0+00
to 384150).

Site Detalls;

PF Comparment No- 2355, Area- 10.00 Ha
Village/ Forest Beat:- Kodhgar

Tehsll/ Range:- Marwahi

Forest Division:- Marwah|

District :- Bilaspur

GPS Coordinates

o Coom|nite CA Site
a1 ] ¥
Lot B1L0SETS | 22 71548
2] B1 08674 | 71715]
Moy BICNESS | T2 TIAT
ol BLOOTAL | 2170474
S ELOGES | 227340
Lt ] E1.0087 | 32 73458
7 E109918 | X3 71458
] EL10004 | I3 7iAT
sl B1000% | X2 FiS2
b L1018 | 33715
1 E1032 | 3171528
ma E110082 | 12 71548
3 B2.10400 | 22 Ti542
4 A2 10402 | 3271843
P13 £2.00388 | 2271012
ot BL10%0% | 1 TITY
a1 82.10383 | 12 71778
1] B2.10098 | 31 T1E58
[2t] 8110088 | I3 71557
ELD9A79 | 12.7156]
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