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Bhoomi Keralam Project

SPV to complete the resurvey of the State in 3 years

To digitize all the existing textual and spatial records and
their updation

To prepare accurate, transparent and continuously updated
land records conforming to WGS-84 datum

To provide spatial database/GIS for other depts for planning
and other applications

And finally, on-line registration and on-line mutation and
delivery of host of services over the web to meet objectives

k of NLRMP (Land Titling System) /
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<= - The basic concepts

Govts’ interest to protect public land first; ayacut fixing by

land holder

Survey stones to be planted in reg’d land holding by the land
owner; stones in all Government land.

Department staff to supervise and ensure quality of work and

(Contractual employees) mainly

Open areas by aerial photogrammetry; Tree covered areas to
be completed through ETS (Ground) survey

k Complete transparency, ‘right to be heard’ enshrined

department; quality of survey of registered land ensured by the

redress complaints; Survey to be done by the survey assistants

/
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Total Area -38863 sq.km

Revenue area — 28317 sg Resurvey Started in 1966:

Forest Area -10546 sq.§ continuing for 45 years — =
Survey Villages — 1604 making life of common

Resurveyed (not updated)- man miserable
Under resurvey — 140

To be resurveyed — 719 :
Resurvey (area wise) A = =
» Field work in 18700 sq.km completed &r - =
» 9617 sq.km still remaining untouched ' |

3500 sq km area paddy fields, about 25 % urbanised area; about 10 %

\ water bodies; roads, rails, open grounds are also there /
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\% The System existed
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Using Chains and theodolite

Original survey in 1900’s by British Survey
of India & provincial kingdoms

Resurvey partly using conventional process | Slow process
and few villages using total stations

Records available but they are not into any
Co-ordinate system * non-transparent

methods

e Erroneous records

Using Total Stations
No field records except the eye sketch.
Again no co-ordinate system or standards

Just replacement of Chain/cross staff by
ETS




Electronic
Total Station

Equipment* ﬁ_t,,‘ﬂfs‘;
GPS Sets 8
ETS 121
Computers 348
Printers 62
AO Plotter 14
AO Scanner 1

Diff.GPS
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Thycaud Pilot Project...

Dcore YR
KERALAM

 Afeasibility project started in May 2007 s s

* Field work completed in 3 months

« Office work completed in 4 months

 Complete Digital -First to use GPS, ETS &
computerised data

* Implemented with very few complaints

* Peoples’ participation

 Multimode dissemination

 BLNO40




Hybrid Survey Methodology

being adopted by the Mission




Hypothesis, Technology....

Hypothesis

20-30% sketches of the State to 4
be generated from
Photogrammetry

Less than 15 % revenue land
with Government, to be
surveyed & verified by
department staff

Majority land as private holdings, |
the accuracy to be verified by

owners
Hybrid survey

Ph otogrammetry + Pilot Project To be undertaken

in Palakkad in assn. with SOI

k Ground survey
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Feature extraction

- on basis of land management boundaries
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Comparison Sketch

generated through aerial survey & ETS
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PR e \ DISTRIGT: FALAKKAD
Fbrooas YR
KERALAM YILLAGE * MATHUR

BLOCK NEr s 14

57 MO 208 4o AN

owr w1 Lo
TEIM . T 3

il Area ac per Total Statlen Survey S visceuremants gs per Totol Stotlan Suruay

ol srea s per Aerlal Survey Ml Wcosurements os per Aerial Surver

SCALE:T ¢M = 1000 M

21 October 2012 5:46
AM



closer look at measurements
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Bringing
KERALA LAND RECORDS

to WGS-84 datum/TM Projection
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UTM Projection
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B Distortions I
Dbrcon \ : | =
“““““““ In three main projections

Azimuthal

Minimum distortions in cylindrical Projection, Hence
ransverse Mercator projection which is cylindrical selected /




Mercator Projection




UTM zone Disintegration

~
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UTM zone Disintegration
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KERALAM

Kerala

- the block concept

Blocks in

1:50000 scale of
Survey of India
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UTM zone Disintegration

15’ SHEETS DIVIDED
INTO 3’ SHEETS (1:10,000)
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UTM zone Disintegration

3’ SHEET DIVIDED
INTO 36" SHEET (1:2000)
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% UTM zone Disintegration

FMaccred ™
KERALAM

36” SHEET DIVIDED
INTO 6” SHEETS (1:1000)
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2 PLANNING FOR GPS CONTROL FOR KERALA N
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Extension J
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- Raster to Vector Conversion

KERALAM
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Custrict - Alappuzha Survey Mo - 103 Block Mo 7
Taluk - Mavedidasra Area Hoct 01 Ares 34 62
Village - Chunakkars [7) Scale 11000

Original Raster




Field Drawing
Sheet

P

DISTRICT MALAPPURAM
TALUK ERNAD

VILLAGE MELMURI
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KERALA LAND INFORMATION MISSION

FIELD DRAWING SHEET
SCALE 1:1000

FIELD SEASON 2009

SHEET NO  C43E04Q18_09

ML [ = — e e e e e e e — 4 R
oo | T v [
- 1 o
o é -
1

- > ID |

. 156 N ' o

oum i ' // / \\\ i wmn

o i Sl . // i w0

- o | o

~ 24NTR}

=S d =

%I i =g - i %M

e | [

- i \\ \_ :‘ﬁi@ — E -
| \ ™. ~ I

oo | -__ £ -~ : L
1K ] . 1 ) !

- : ‘ BanTRI /l : -
| . T |

630 : y 3 : %0

06500 : = RN : %0

= O TN
I 4 L 2aNTRIL

o NERREE SENENSH .
‘LI O T O L N N R B NN

Sheet Index Coordinates of control points
¢ d on: PointlD  EASTING  NORTHING HEIGHT
d on CA3E04Q1E 02 14

Demarcated by:

Prepared by :

c

by

24NTROB  7D0BS40.420  408367BING 75026

24NTRO9 7009013909 4063653430 86.180

08| casevants 13|

24NTRIO 7009028376 4063619526 93836

2ANTRIL 7009086 3712 40633817075 1078478

CAJE4Q18 04 | C43E04Q18 10 | C4IE04Q18 16

\




Secondany,GeEP Network
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Secondary Ground Control Points Connected using Electronic
Total Stations (Traverse) to get Tertiary CPs
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Vectorised Village Map
warped around GCPs

MALAPPURAM DISTRICT MELMURI VILLAGE - VECTOR MAP WARPED WITH GROUND CONTROL POINTS




MALAPPURAM DISTRICT MELMURI VILLAGE - LITHO MAP WARPED WITH GROUND CONTROL POINTS
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Village Map
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KERALA LAND INFORMATION MISSION
FIELD DRAWING SEEET
SCALE 1:1000
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Field Records
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KERALA LAND INFORMATION MISSION(Sample)
- A\ B =
EM&H@ATH@N ®U HVEY District Malappuram | Taluk Village Loacality Grid sheat No
Ponani Malmuria Indaranagar CA3E04Q12 07
SCALE 111000 I -
e Datum  WGS4 Co-ordinates of Station
DISTRICT MALAPPURAM Projection Transverse Marcator Grid
TALUK ERNAD Orlgin Longitude. 760000 | ageing 7004356435 Lattude
VILLAGE MELMURI sWEET NO C43ED4007 28 e :‘;th‘:;m 10°3000" | Northing  4056784.045 Longitude
or d Height 1357 Height
EE RN RN " " "
Ten I- ------------------------- 6 --------------------- e Nama of the Ohserver Date of ohservation
S | e From to
! i
| ! Rellability/Stability Status
ol e e e L g o ] newyreatea
- | ™
] Kl Stamping Setting Type
| H
ol il [] Bed fock [ Granite pillar
S s ©o Mo.oa
e i | - %( [ Concrete pillar ] Others
L ! il Phota of the Control Point
! i
- [
1 K]
- S Station is engraved on a bed rock/Granite pillar/Conerete pillar as per the above marking and in the above lacality. It
- | i about 34m NE of building No 43 of ward 2 and about 4.5 m SW of a well.
- | Station can be approached from a road junction of NH1 and road leading to above locality. It can be approached by
- ! Y any transport upto the point. It false in grid sheet No CO4E12014_02,
|Illlllllllllllllll| Sketch
_ Bheot Inden Caardinates of gonirel painis
w [ g
Finlshsd on 1 bavs s '
i h‘_ i
S
i d 0w | i s 1)
| Whaactarn Boursdiry S (old)
Contvol Pt (NEW)
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Field records Contd.

~

Fleld Coordinatiss of cormer values of Parcels

Form Topo 1

Kerala Land Records

Village Name ......ooovverinene SEABDN. cisssiiii simsman

e o e oo o (e O e — e
Parcel ID | Paint Code Observed Co-ordinates and Height | specity if point | 01d FMB / | Remarks
Easting Northing | Height | is an pillar :‘::‘ﬁ:‘m
"

Name & Signatures of Observer..

Name & Signatures of Recorder.
(11—

(11 NS—

Hota: While fillg up tie okt code 151 teed digits shoukd s Parcal 10, Third Digt should spacfy whther [
15 poree(P) Aoad{R), i), ConalfC), WelllW) st and bl snce o gl should spcify U point number for parcel
Canmple 02000 WHERE G2 1 PARCEL 1D, Pl Parcel 0911 the peint o for maasursment

Cavadinates of S1ar pala, Refe i, Ol stones aivd "

wreated in @ grid should be filled in Red

o start with by Hawe o chock el by messirlig distanie bitwissn acoupled point srd Reference point. f distance is e than 2 cns scospt the point sl dieck the co-ordinstes.

Page Nowuwmi

l Kerala Land Information Mission ]
Attribute Collection Sheet
District Taluk Village | Locality Grid Sheet No
As per Old Records
Name of the Pattadar as per BTR | Father's Name
Addrass as per Records T [ T T
bt ol House No Ward No | Locality Muncipality
Old Survey No Sub Div No Thandapar No | Area |
As per New Records
Mame of the Pattadar Father's Name
Pr t Add ————————
s gz House No Ward Nof Locality Muncipality |
Telephone No| Name of 2nd Pattadar if any Name of 3rd Pattadar if any
Whether tribal Whether5C — I
Yes [ No I Yes No | Passport No Voter ID |
hatnmoflmldlnq I Donated [ Inherted [~ Patta [ Trust [~ others
Type of Holding Private [ Govt ¥ [School [~ College [~ Hospital [VetDisp [ Road [ Canal | :?rl‘lce
w— __ Electric sub .
; ' T
[~ River/stream | Station Others
E‘mmedl gation Canal Stream Borewell [ Well Lant Uze [~ Agriculture [~ Residential Commercial
Nature of Agriculture _ o\, Plantation [ Baren others|[~ Industrial [~ Others
Commercial
| Small Scale Industry Large scale Industry Shop Shopping Complex
W u I [
WhetherBullding Exists .. —ns [PV piiding No Plinth area Water Connection No
Electric Connection Nn: Typaof Canstruction [~ Brick/stone Mud bricks Mo floors
I
(Water Supply Muncipal Tap | Private Wel| Panchayat Well Whether bullding Is Yas Mo
Connected to road
Signature of Surveyor
For Official Use
Temporary Parcel ID Permanent Parcel ID Resurvey BlockNo
Confirm if attributes agree with the old records [ yes [ No
Signatures of Survey Officer

7

Sunday, October 21,
2012

Maj Gen Shamsher Singh
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,éVerification Sheet

.*‘3'*‘“‘?"*‘““ issued to all landholders

7 notices
during survey

Land holders
to file appeals
before 3 levels
of Appeal
Committees
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Encroachment

-~ A closer look

Encroached
area further
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.4 The survey data, s lows as
i 4 universally accepted co-ordinate
“g4 system ,can be super imposed over

i1 iImage and verification of accuracy of
2 the whole area can be done by the
# District Collector without any field




Generation of Parcel ID
on the basis of attributes

1000-1999 State Government
2000-2999 Central Government
3000-3999 Other Public Institutions
4000-4999 Paddy Land

5000-5999 Plantations
6000-6999 Other agricultural Land (Pvt)
7000-7999 Residential

8000-8799

8800-8999
9000-9999

Eacoree YR
KERALAM

Commercial

Residential cum Commercial
Tribal

Land parcel ID-- common for Revenue, survey & Registration depts
so that Government land cannot be alienated through the networked
\ system without orders of assignment. /

Sunday, October 21, 2012 5
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% Remaining Operations
%:

Grid sheet data combined to form blocks
Data cleaning & layer formation
Integration of attribute (land holder) data
Ground verification

Printing of RoR verification sheets
Distribution to land holders

Appeals, hearing & finalization

\ Mandatory notifications







Systems followed world
wide

Switzerland & Dubal system
as example




Swiss projection system (Merkator)

Sphére terrestre
enveloppée par un
cylindre

Le systeme des coor-
données nationales de
la Suisse

— Systeme de
réeféerence géo-
graphique

— Systeme de
projection suisse

Meodern Cadastre and Land Administration, Tehran, 21-268 July 2007 Cadastral concept / Cadastre 2014 19



New reference system (CHO3 - LV95)

2600000

Modern Cadastre and Land Administration, Tehran, 21-26 July 2007 | Cadastral concept/ Cadastre 2014
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Control point network

Old hierarchy of control point
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Modern Cadastre and Land Administration, Tehran, 21-26 July 2007 Cadastral concept / Cadastre 2014 21



Control point network
New hierarchy of control points

¢ Hauptpunkt / Point principal

¢ Nebenpunkt / Point de densification g - ‘}m.
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Modern Cadastre and Land Administration, Tehran, 21-26 July 2007 Cadastral concept / Cadastre 2014
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Control point network

Old
hierarchy

New
hierarchy

Triangulation points Number Density Responsible
1. order ca. 50 30-50 km swisstopo
2. order ca. 150 10-20 km swisstopo
3. order ca. 4'500 5-15km swisstopo
4. order ca. 67'000 2-4 Pts/km2 Cad. Surveying
Traverse points ca. 5 million 50-100 m Cad. Surveying

(Polygonpunkte,

Points polygones)

Number Density Responsible

Lagefixpunkte 1 (LFP1) ca. 200 20-30km swisstopo
Lagefixpunkte 2 (LFP2) ~1.5 Ptskm2 | Canton

Lagefixpunkte 3 (LFP3)

2-150 Pis/km2

Licensed surveyor

Moderm Cadastre and Land Administration, Tehran, 21-26 July 2007 | Cadastral concept / Cadastre 2014

23
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597-186

TYP. LENGHT=5,60m
POINT 2 TO 3— |

SCALE = 1:1.500
DIMENSIONS ARE IN METERS

H 869361 San

597-188

S97-208

597-185 f
|
597-184

=97-133

COORDINATES TABLE
POINT | EASTING | NORTHING
1 485017617 | 2763017.854
1| aBau73.129 | 2762866670
98455 301 | 3762BEA 312
434960.708 | 7762888.285
4B481.721 | i76ana1.6e8
484053374 | 2TEIBES5 154
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454968.353 | 50

| 2762002.548 |
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ZONING DISTRICT: INDUSTRIAL (1)

M FINAL PLOT PLAN
[  DRAFT PLOT PLAN

Piot No. 397-186
Oubal Investments Paork

Leosed to M/S ABU DHABI PIPES
/ 2005

Effective £
By Dubai t Fark Company LLT,
Wholly owned subsidiory of Dubol Investments PJSC

Khalid Kalban Date
Dubgi Investments PUSC

Chief Executive Officar,
With the issue of this plot plon, the Lessee hereby
accepts handing over of the site.

Signed for the Lesses Nams

B DuBAI INVESTMENTS PARK
DEVELOPMENT COMPANY LLC

P i et
DUBA INVESTHENT

s wl o considered Null &

BA WESTUENESRISE

\he Lease Aqreement
WARE

Ar  elay will result in withdra=al &t "he piet
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% Advantages

Edacoie M
KERALADM

No further resurvey; constant updation
Highly accurate (upto 10 cms)

Avoids stones completely; saves cost and effort ( about Rs. 2000/Ha
vs Rs..8250/Ha)

Totally digital data conforming to WGS-datum/UTM projection system
followed world wide and by SOI — easily integratable to National
Geodetic system — topo details of SOI and Cadastral details of KLIM

Combines several conventional methods of survey into a single days
operation

Possibility of errors low; measurements plotted on the ground on grid
sheets and correlated to old records

Encroachments identified on computers by the administrators &
Automatic mosaicing - every point has coordinates

Extraction of administrative boundary data is very easy; delimitation
also becomes easy

Spatial data superimposed over for identification by land
holders and administrators
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