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Surveying in the Early days:

Egyptian Surveyors at work source: Land Registration and Cadastral Systems (Gerhard Larsson)

Plan made about 1600 — 1400 bc
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Cadastral Plan - Mesopatamia -1700 BC

Source: Land Registration and Cadastral Systems (Gerhard Larsson)



Resurvey to be done

The Cadastral Concept when the changes in

«Scale for Village maps = 1: 5,000 approx occupation and in the

Accuracy for Village Map = 20 cm. for 1 km boundaries of fields are
too numerous to be dealt

with by revenue staff or
when previies IR i
considered defective.

OTHER — / >4
INFORMATION
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+ Thematic

OWNERSHIP / LAND USE
-— (TEXT & DIGITS)

COMPUTER
(LINK & INTEGRATE)



e EXisting records and their condition
 Budget & Time

« Area extent to be surveyed

o Capacity available

e Accuracy required

e Terrain conditions

 Landvalue

« Land use & Land cover ( built up, forest, water body
etc.)



Cadastral Resurvey Technologies

« Ground Based
— Total Station
- GPS
 Aerial Photogrammetry

— Improved with Kinematic GPS, Computer Controlled
Navigation (CCNS) and Inertial Measurement Unit (IMU)

— Differential GPS for control survey
— Automated aero-triangulation
— DTM & Orthorectification
o Satellite Photogrammetry
— High resolution satellite data availability
— Differential GPSfor rectification
— DTM & Orthorectification



Satellite Photogrammetry

1. High resolution satellites started a new era of earth observation and
digital mapping

2. lkonos, Quickbird, Cartosat-1 & 2, Geo Eye-1, Worldview-1& 2,
Kompsat and many more

Launch of above satellites has opened up a new horizon of applications
like:

eCadastral mapping with accuracy in cm.

* DEM/ DTM mapping for revenue lands

 Minimum Control Points Required for land demarcation
*Urban planning

*Transportation.....



Detalls of High resolution satellites

Launch May 17,2012 | Oct 18, 2001 Jan 12, 2007 Oct 8, 2009 Sep 6, 2008
July 12, 2010
Pixdl size PAN—-0.7m | PAN-0.61m PAN —-0.8m PAN —-0.46m | PAN-0.41m
MX—-28m | MX-244m MX —1.84m MX-1.65m
Swath 17 km 16.8 km 9.6 km 16.4 km 15.2 km
Quantization 14 bit 11 bit 10 bit 11 bit 11 bit
Stereo Yes Yes Yes Yes Yes

Acquisition




Advantages of using Satellite data

» Area coverage is more

sLess Ground work

 Data acquisition is faster

 Data processing is faster

e Minimum ground control required

*Cost and time effective

*More accurate, precise 3D and 2D mapping
*Error due to slope is removed

sPermanent record of physical features for verification of data and future
reference

*Easy data updating
*Existing Network of GPSstations established can be used for network survey

THE REQUIREMENT OF POSITIONAL ACCURACY HASTO BEUNDERSTOOD AND WENEED TO TAKENOTE OF
FEATURE SIZEWHEN COMPARED TO ACCURACY NEEDED AND THEMAGNITUDE OF HUMAN ERRORS
INTRODUCED IN POINT IDENTIFICATION ON THE FIELD.



ROAD MAP FOR NLRMP IN HARYANA

Service
Provider




NLRMP’s Objectives

NLRMP will:

e Build atransparent and integrated system of online
real-time land records (including maintenance and
updating of textual records, maps, survey and
settlement operations and registration)

 Ensure cadastral records mirror the ground reality
 Ensure Automatic Mutation

« Make necessary legal changes/amendmentsto
facilitate the modernization of land records process

e Facilitate conclusive titling system to minimize
land/property disputes



What isgap in Indian system

No title records: Revenye

awarded onIy through
adjudication based on
circumstantial evidence)

Multiple handling
agencies— lack of
coor dination

em Reglstrat|on
esn't convey title

Old and outdated,
incomplete and
Inaccur ate cadastral
records— graphical +
textual

Solution is Only NLRMP

Reglstratlon separ ate
systems

Non updating : Gaps
among various recor ds




Wherearewe

InsecureTitle:1.3% lossin India’s GDP growth rate
dueto unclear land titles:World Bank report says

Title & Boundary Dispute:
Costly litigation

Records don’t represent ground 1 eality

Solution iIsOnly NLRMF




Why NLRMP for Haryana

* Revenue Earningfor 2010 : 1700 crore
e Reqgistrationsin Year 2011:  >6 Lakh

e Revenue Earning for 2012




HARYANA REVENUE SYSTEM .
« Satistics S
Survey and Settlement 1907-13 1
Re-Qurvey for Consolidation 1957-614 4) |

— Area 44,212 . Km.
— Villages 7085

— Musavies 65000

— Min. Parcels L.05C

 Fairly evolved Land Record
Jystem

 Divided into uniform aids
of 1 acre each called Kilas

- Each 25 Kila rid s called a
o

— 1 Kila=40*36 Karam
— 1 Karam =5.5 feet




Haryana Revenue Setup

e Number of Divisions: 4
e Number of Districts: 21
e Number of Sub-Divisions: 56
e Number of Tehsils: 74
e Number of Sub-Tehsils: 48
e Number of Kanoongo Circles: 256
e Number of Patwar Circles: 2691
e Number of Villages: 7085

e Total Geographical Area of State: 44212

(Sg. Kms.)



NLRMP-Haryana Physical Status

Mussavies Digitization and Printing

No of Mussavies Collected and Scanned 64288

No of Mussavies Digitized 64288

No of Mussavies Created (In case of missing/ Damaged) 1085

No. of Mussavies Printed on Matt Film 64288
Mussavies Updation and 11B/11C status:

Total No of Villages 7030

No. of Villages where 11B completed by Patwari (as per DRO report) 5754

No. of Villages where 11C completed by Patwari 5754

No. of villages where Mussavies Updated 5417

11B accepted by vendor (No of villages) 4879
Scanning of Revenue documents (DMS) Total documents as per RFP 49500000

Documents Scanned pages >5000000

Stereo Satellite Data Collection : Acquisition of satellite data has been done by NRSC and supplied to HARSAC

Survey/Resurvey using village identified 510
No of Villages where Survey/Resurvey completed 12
Jalsa-E-Aam completed village 6

Jalsa-E-Aam Schedule 15



Monumentation and DGPSQurvey

Cantenl Ppints Installatinn,

Primary Control Point (PCP) 121
Secondary Control Point (SCP) 589
Tertiary Control Points (TCP) 3000 (out of 18757)
Total 3710
Control Points DGPS Survey
SOI-PCP 35
Primary Control Point (PCP) 121
Secondary Control Point (SCP) 589
Tertiary Control Survey(TCP) 3000(out of 18757)

Total 3745 Points



HARSACINITIATIVE— M ODERNIZATION OF LAND REGORDS
¢ EEENIES

97 VILLAGES

1132 MUSAVIS

| L JIND TEHSIL

11 VILLAGES Scanning of Old
70 VILLAGES Records

51MUSAVIS ‘ 1 321 VILLAGES

1314 MUSAVIS 495 VILLAGES
REVENUE 2800 L r—
5000 M USAVIS

HRSI PROCESSING
ETS/ DGPS SURVEY,

DIGITISATION




Village / Tehsil Map e Document Retrieval
Qreation System
TS alirvey

Geo-database

rartifiratinn
1 CULITIVAALIVUI |

) etadata Qreation
DTM Extraction

I Print for Patwari

Updation and
Validation Geo-referencing .
Printing of

Geo-Linking with RoRH Documents
Satellite

Digitizationof || Triangulation ‘Monumentation
Musavies

Data Acquisition ffj Scanning of Old
Scanning of Musavisj] with <10 ONA Documents

HRSI
PROCESSING




NLRMP
HRYANA BUSINESS PROCESING UNIT (H-BPU)

<Rohtak




NLRMP
HARYANA BUSINESS PROCESSING UNIT

HARSAC - Backup

Final Ge



IMPORTING & QUALITY CHECK OF
DIGITIZED DATA INTO GEODATABASE

» Select one or more for loading
« Application will

RRGRONRYIN to‘t DD
Elﬁgg +189-0024 J “#

A8 wﬁsg &

@Q@)dehsn { district
09-C-189-0041

alre as per

PRJ2009-G-202-0163
[
PRJ2009-G-202-0416
PRJ2009-G-202-0417
PRJ2009-G-202-0418
PRJ2009-G-202-0422




IMPORTING & QUALITY CHECK OF
DIGITIZED DATA INTO GEODATABASE

F LOAD REPO

Date: 20 Sep 2012 at 9.30 am
Project: PRJ2009-G202
Successfully Loaded Sheets:

- 0144

- 0164
Failed Sheets:

- 0162
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Now, the annlicatinn will:

» Split the data out into various parts (e.qg.
geographic features, table records, etc.)

» Append them to the appropriate layers
and tables in the database

» Update all project management records




MONUMENTATION-PLANNING

— Primary Network- 20 kms interval:
121 points

— Secondary Network- 8 kmsinterval
589 points

— Tertiary Network — on shehda points (Village tri-
junctions): Approximately 20,000

— Auxiliary Points—To be placed for survey wherever
sufficient controls are not available




PRIMARY & SECONDARY CONTROL

Primary Grid Monument - ID A

Klomet RAMT2CH

Primary Secondary Point Distribution of Haryana
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MONUMENTATION - DESIGN
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STRUCTURE OF MONUMENT
UID 10056




STRUCTURE OF MONUMENTATION |
UID 10056




SOl Control Points Network N

Legend
SOl points to validate
A SOl for Primary Network Adjustment

A& SOl points to validate Primary Network
A& SOl points to validate Secondary Network

I:l District Boundary

base length




i

Primary Control Points Network




LEGEND

+  Primary_point
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—— connesting_loop_of_primany
|| Haryana Boundary




PHOTOGRAMMETRY - PROCESS
Acquisition Of Imagery .-
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ETS Pre-Field Activities

bo

w3 8 afuln 2 w %
Tt

Identify points from available

records like:

« Sehda Stone, Triangulation
points or other prominent
features

* Overlaid identified points over
HRSI to get their tentative
location



ON GROUND IDENTIFICATION

e Shda Sone/ Prominent Features
e Establishment of Base Sation




Validation &Certification by DRO Officials

Natdonal Land Record Modem lztlon Program-Haryana

|dentification of Old Sehda Monument

Identification of Old Sehda Monument

1 Name of Praject  [Moderanization of Land Record far 20 District of Haryana

2 | Primary Control Point Code: |
3 |Locationsl Information

Name of District |PANCHKUIA | name of Tensii s vinage |Panchkula/ Kundi

Name of Department

Name af Building

Dete of Installation
From Ta

Name af the

Surveyar

4 |Monume ntation Site Inspe ction Detail Remarks
Photagraph Taken [ Panarmisc View)
{ el Sy Mo diri | Mo 2T PRstagra el e Darsara ) Yes _." -
Manument Specificatian
Mg num ent Specificatian A5 perthe approved dawing

5 |schematic Sketeh of the Location/ Site

e

.-'/
- Kundy Village
]
iz ;
| sl :
=3 I'-._{‘—_f“\.
\\‘H\._
% s I

E |Cortact Details of Contact / Authorized peson
Name of Authorized person / Contact |




Validation &Certification by DRO Officials

Natonal Land Record Modemlmtlon Program-Haryana

|dentification of Old Sehda Monument

ldentification of Old Sehda Monument

1 |Meme of Project |Moderanization of Land Record for 20 District of Haryana

2 Primary Contral P\nlntCnde:I
i |Locational Infarmation

Mame of Distriet |Panchkula‘Nam._x.gf'r._xmn_,-‘muage Panchkula' BhainsaTibba

Mame of Department Defence Area

Name af Building

Dete of Installation
Fram To

Mame of the

Surveyar

4 [Monumerntation Site Inspection Detall Rermarks
Fhotograph Taken | PRromic View)
o diged Sy Mol bt Na. PRt ograph e Carara) e [ Wmm
Mo nument Specification
Manum ent Specification A perthe approved drawing

5 |Schematic Sketeh of the Location/ Site

(('?___'*{ %
3

e e,
_"1.‘* S LN, S—
£ |Contact Details of Contact / Authorized persan AN
N,

Meme of Authorized persan / Contact
Person &t Tehsil /village




« Traverse around Priority Villages of Panchkula using ETS&
« (orrection of Traverse dosing Eror.
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« Traverse around Priority Villages of Panchkula using ETS

o Joecial Care istaken while selecting GCP on ground so that it can be
easily located on Satellite Data.




» (eo-referencing of High Resolution Satellite Data Using
Auxiliary Point ESTABLISHED during ETS Traverse.

e (Check Points are also established during Traverse




Digitized Sgjara before Updation

Dimensionally Digitized Shajra - Kurbanpur Village
(Before Updation)
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Digitized Sgjara after Updation

Dimensionally Digitized Shajra - Kurbanpur Village

(After Updation)
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GEO-RE-EHRENGUNG AND OVERLAYING WITH HRS

Dimensionally Digitized, Geo-Referenced Shajra - Kurbanpur Village
(After Updation)

Legend
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£ Choti Burji

Murabba Boundary
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Killa Boundary
- Miscellaneous Polygon




Analysis of Area Differences
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HRROR ASSESSMIENT: MUSRAVI WITH GEO-REFERENCED VECTORS

Vector After | Difference

Mussavi geo- due to geo-
dimension( | reference | reference | Difference

m) (m) (m) in (%)

AB 60.35 60.37 0.02 0.03
BC 67.06 66.91 0.15 0.22
CD 60.35 60.37 0.02 0.03
DA 67.06 66.91 0.15 0.22

February 17, 2014



ERROR ASSESSMENT: MUSSAVI WITH GEO-REFERENCED IMAGE

Digitization
Mussavi from geo-
dimension( | reference |[Difference | Difference
m) Image (m) (206)
AB 60.35 60.01 0.34 0.56
BC 67.06 66.84 0.21 0.32
CD 60.35 60.16 0.19 0.31
DA 67.06 66.87 0.19| 0.28

February 17, 2014
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DIGITIZED MUSSAVI
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SAJRA MAP OF SODHI VILLAGE
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GEOREFRENCED OF SODHI VILLAGE
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JALSA-E - AAM
Village Bhandhaheri Distt. Hisar
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Space Base Information Support for Decentralizeq Planning(S15-0P) E ,.ul '
Public Participation Workshop at Bandaher Panchayat, isar (Hry)
On 30-03-2012

BRIy Haryana Space Applications n'?-"ff"-‘HﬂRSAq
7 :
Deptt. of nce & Technolegy , Haryana
isar

Indian il Praanisation(ISR0)
5 ! pad-500625
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INTERSTATE CADASTRAL MAPPING
ACCURACY ASSESSMENT

Unconsolidated:
Village
Legend

@& ‘ilage location

N ner~State Boundany

- M ehriyva’s Adjoining Khasra Numbers with Haryani
- Sherda's Adjoining Khasra Mumbers with Haryana
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INTERSTATE COMPARISON OF AREA

Tehsil- Bhadra

District-Hanumaangarh

Village- Mehriva

Total Area in |Total Area Area Differnce in |Area Difference in [Total Areain |Area Differnce in |Area Difference in [Area Differnce in|Area Difference in
hect. as per |from scale hect. (ROR-Map) (% (ROR-Map) Hect. From hect. (ROR- % (ROR-Image) hect.(Map-image) |% (ROR-image)
ROR based Satellite Data |Image)
Map(sajra)
663.23 660.451 2.779 0.419009997 657.195 6.035 0.909940745 3.256 0.493
Village- Sherda Tehsil- Bhadra District-Hanumaangarh Division-Bikaner
Total Area in (Total Area from |Area Difference Area Total Areain | Area Difference Area Area Difference in | Area Difference in % (Map and
hect. as per |scale based in (ROR and | Difference in |Hect. From  |in Hec (ROR and| Differencein | Hec (Map and Image)
ROR Map(sajra) Map) % Hec ( ROR | Satellite Data Image) % (ROR and Image)
4401.54 4365.18 36.36 0.82607451 4370.00 31.450 0.715 4910 13.504




Way Forward For
SUCCESS-UL IMPLEM BENTATION OF NLRM P

|dentification of PMCas a technical agency having expertise NLRMP and geo-spatial
technologies for monitoring and quality control of the NLRMP.

Designing of an elaborate FRS document

dentification of suitable technically qualified service provider

NLRMP & Geo-spatial techniques

Designing of a full proof system design document

Development of a proof of concept

Declare state priority : allocate resour ces

Enact thelaw

Takeup large scaleresurveys/ supplemental surveys

Set up admin infrastructure ;. empowered state autharities
Rewrite processes: write software

R & D and capacity building: set up stateinstitute

Build awareness : create demand

Needs high political and administrative will —




Conclusion

Areal time ‘Land Record Database’ will maintain the image of
the real world.

Traditional databases are not efficient in dealing with dynamic
data that constantly changes.

As systems evolve, more complex applications can be handled
by RTDB

Atizen can check real time land records online

Government can generate ‘ Land Title’

Real-time cadastral reports can be generated for land use,
disaster management, land acquisition, rehabilitation and

resettlement, planning etc.



Future-ICT Patwari for Haryana










