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Memorandurn of Understanding (MOU)

between

Goyernment of lndia through Survey of lndia, Dehradun

and

Government of Karnataka through Revenue Department, suruey,

$ettlementandLandRecords,Bangalore

for
Drone Based SurveY in Karnataka

Signed crn fhls Z* Day of February 2019

SurveY of lndia,
Department of Science &

TechnologY,
Govt of India

Dehradun

Revenue DePartment
Survey, Settlement and Land

Records,
Govt of Karnataka,

Bangalore



Memorandum of Understanding between $urvey of lndia and
Oepartment cf Survey, Settlement and Land Records, Bangalore

The MoU is made and entered into on 28th day of Feh'uary rnonth of year 2019

bct*','t:en

The President of lndia, acting thror.rgh Surveyor General of lndia, Survey of lndia,

Ministry of $cience & Technology, Govt. of lndia, having office at Hathibarkala Estiate,

Dehradun-2a8001; hereinafter referred to as Survey oi lndia (which expression shall,

unless excluded by or repugnant to the context, be to include his successors in office

and assigrrs) of the First Part:

And

Gsvernment of Karnataka, Revenue Department, represented by Principal Secretary

to the Government, Bangalore of the Second Part"

I/VHEREAS the Survey of ln;lia is the National Mapping & Surveying Agency engaged
in Surveying and Mapfririg of whole country inclr:iling Towns, Villages, Cities and
States and in publiehing topographical and general purpose maps in analogue and

digital form.

AND WHEREAS, Survey of lndia is the owner of its analogue and digital map data
and presently engaged in updating of topographicai maps of Karnataka.

AND WHEREAS Department of Survey, Settlement and Land Records, Government
of Karnataka iras requested Survey of lndra (Sol) to undertake the large scale

mapping of urban and rural areas of Bengaluru and various other Districts of the state.

Hence this Memorandum of Understanciing as detailed herewith,

2tr f *fi
Q,,.
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I Background

Department of Survey Settlement and Land Records, Government of Kamataka

(GoK) requires updation of their existing land records for Bengaluru and various other

districts of their state. GoK approached Survey of lndia (Sol) to undertake the large

scale mapping of urban and rurai areas. lt was proposed by Survey of lndia to carry

out drone based slrrvey of i:imse areas for efficient ancl effective mapping output. A

pilot proiect was carried out to r;ne 'ik tire accuracy, output and results of drone based

survey at Jayanagar in Bengaiuru city and Ramanagar town separately. The same

was accepted and approved for goirrg ahead for use of large scale survey for the State

of Karnataka. Further, GoK expressed their interest in carrying the drone based survey

in two phases. tn first phase a total area of 51000 sq km has been proposed (1000 sq

km for Bengaluru and adjoining areas and 50000 sq km for five districts in Karnataka).

ln phase 2 other towns/cities and districts will be taken up'

2 Scope and Area of Work

ln Phase 1, DronelUAV based survey of the rural and urban land and properties

following Districts will be carried out:

a) Tumkuru

b) Hassan

c) Uttara Kannada

d) Belgavi

e) Ramnagar

0 Bangalore City

The total ar.ea to be covered in Phasel is about 51000 sq km.

3 Methodology

3.{ High Resolutisn Digital Aerial Photographt uaing Surveytilapping grade

UAV/Drone:

Aerial photography of the area shall be carried out by the SOI using Professional

Survey Grade UAVI Drone for Large Scate Mapping consisting of onboard
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kinematic GNSS and lMU. The fiighl plan shall ,be so designed as to have

requisite spatial regolution, and sufficient overlap (f0rward/latdral) essentially

r,equired for raw data processing, Ortho-lmage generation and DEM generation for

all height measurements.

3.? Horizontal & vertical Graund contral Points tGcPs):

3.?.1 Establishment of f,*ntinuously Operating fi*ference $tation {CORSI

iletrrsrle: A netuork of *oR$ base stations forming a ctosed network' will be

estaslished across tfre $tate of Karnataka fsr speedier execution of the prolect

fir$t. coRS netrA,ork broadcasts conections. usualty over an lntemet connecti*n

and a GPS rover in the network uses tttis correction togive o*:*1*itioning

on groUnd within very less Unre ot the order of 30-60 seconds' Acct"rracy of

ous**ed position within the coRs nehrrorle is very good, a$ rnsrB th*n one

base station ensure$ precise positioning and guards against a false initialization

wittr single hase statian-

Ground control Poirts (GCPs) shall be provided using this coRS network for

all purposes in the project' 
r - r ...,tL

3.2.2 Leveling Netwark Establishment: Ail CORS stations will be connected with

DTLevelingbasedonsolBench-Marks'Furtherdensificationofleveling
network will be done as per the vertical or" height control requirements in project'

S.SBlockGontrol&Adjuetment'lMTfA?DES/IGeneration:
DEM and ortho-rectified image toRl) shatl be generated from digita' 

::j::
photographs (obtained from Professional survey Grade unmanned Aerial

VehiclelDroneforLargescaleMapping),GCPsandonboard(UAV)GNSS&

IMU using image matching techniques and analytical photogrammetric methods

on software^
i.,

S.4 Base Map Generation & 2D Fsature Extraction:

3,4.1 The Ortho-rectified image, after datalimage (obtained from Professlonal survey

GradeunmannedAerialvehicle)processing,shallactasabasernanfrol

whichtopographicalandman-made(visible)featuresshallbeextracted.

Features not visible in the images shall be picked frorn ground via soft GPS

surveyl ETS surveY'

3.it,2 Features such as administrative boundaries' land parcel information' revenue

boundariesetc(whichcannotbederivedfromtopographicalbasemapas

mentionedinpt3,4}shallbederivedfromrhecadastralmaps/blueprints
(maintainedbyStateNodalAgency(SNAs}ofGoK).TtresesoftcoPYofthetu; Page 4 of I



maps shall be derived frorn the SNAs official records/mapslblueprints vrthich

shall then be geo-referenced w.r.t. the GCPs under close coordination and

supervision of SNAs.

3.4.3 2D Feature Extraction:

2D topographical feature extraction shall be derived from Ortho-rectified images

(as per point no. 3,4) anr:f digitised cadastral rnapslblueprints {as per point no.

3.4.1) using Gl$ sofhryare. ;'h;i base rnap shal! comprise various layers in GIS

format as per the requirements of the project. (As defined by SNA in consultation

with Sol)

OGC (open Geospatial Consortium) compliant GiS database models shall be

implemented for generation of GIS layer data structure for storing spatial &

attribute data. The fineness of features to be extracted depends on the

deliverables/ wish tist provided by the respective SNAs.

4 Deliverables

a) Large Scale maps on 1:500 scale in UTMAffG$-84for village for urban and

rural areas (Hard Copry outputs of Dratt & Finalviliage Maps: 01 set each)

b) HorizontatAccuracy = 12'5 cm; VerticatAccuracy = 50 cm

c) ortho-Rectified lmage (oRl) tiles of better than 10 cm GSD.

d) Seamless digital database with alllayers as per data model specified'

(Data base in Post-Gre/Oracle data structure as per indenter's requirement;

Data in open file formats like *.shp or other format as per requirement)

e) Control data with co-ordinates and sketch of the controi points.

0 Spatial and non-spatiat data dictionary with feature codes, feature type (line'

points and polYgon).

g) Feature description and symbols.

h) The use of open standards is mandatory for data sharing and inter-

operabili$ among ditferent systems.

i) Metadata of features.

Time Schedule

The following activities are involved in the proiect:

a) Provision of Ground Controt Foints (GCPs) through CORS, along with the

Heights.

b) Aerial Photography using Survey/Mapping grade Drone'

5

r.\,A
\ "/**A -?t<J --*/

--,/'
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C!DataProcessing.tslocKControl&Adlustment.IMTIAT/DEMGenerattonanci
Ortho Photo Generation

d) Feature Extractton . i..--r.,rih^ rrts. Field

e;DeliveryofDeltverablesandrniscccst(inctudingcostofstorageur
clata processing unit' Scanner' Plotter and misc costs)'

Iota!timetat(entocornpletetheprotecrwillbelTmcrrrthslrorntherlateawardofwork

as in Annexure-1

6 Financial Terms and Con<litions

Government'

l
/ii

, r,' it, *

i

(A) Cost:

ThetotalcostoftheprojectisestimatedtobeRs"T6Crore,Boththeparties
understand and do agree that the actuar cost of the proiect, worked out on the

basisoftheactual/totalsurveyedareainsq.kmsandcalculatedafterthe
completionoftheprolect,willbebornebyGovernmentofKarnataka.Anyactivity

in addition to the activities given in scl proposalwitl be permitted to be undertaken

undertheprojectoutofsavingswithintheallocatedfundofRsT6.0Cr.tomeetthe

obiectives of this Project.

(B) Release of Payment

a)FundswouldbereleasedbyGoKinphasedmannerasworkedoutintheMoU.

b)SolwouidopenacivilDepositaccountforlhisprojectwithGovernmentof
lndiaandfundsreleasedbyGoKwouldbeplacedinsuclrdepositaccountfor

makingallpaymentstowardsexpenditureincurredintheproiect'

c)SolwouldrequireadvancepaymentasagreedinMoUforkick.startingthe
project' . , , - -L^.^^rr hrr *re sol towards the

NoSalarycostandoverheadchargeswouldbechargedbytheSoltov

services o{ sot personner or officers in various capacities in execution of the

project.NoadditionalcostforQ}JQCworkbySolwillbecharged.Noadditional

costforCapacitybuildingofGoKorcltherwisebySolwillbecharged.

7 Government of Karnataka Obligations

a)Featurelayers&typesotherthanlandparcelstobeincorporatedinhardcopy
andsoftcopydeliverableswillbefinalizedbySottnconsultationwiththeState

\--'.... -,r
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b) Digital land records or land parcel maps digitized frorn existing records for

, updahng and integration, as applicable.

c) GoK agrees and acknowledges that export of Survey of lndia maps on

1:250,000 and larger scales is prohibited. For export of publications having

Survey maps on 1:250,000 scale and large scales, special permission shall

always be obtained frcm the Ministry of External Affairs, Department of

Revenue and Ministry ci Defense through $uruey of lndia'

d) The datalrnap supplied by $urvey of lndia to GoK will be used by GoK for

official use and strictly as per Government procedure and terms and conditions.

I Joint ResponsibilitY

project Monitoring & Execution mechanism will comprise two tiers. A Proiect

$teering Committee (PSC) will be constituted under the Chairrnanship of SGI for

overall monitoring at headquarter level and a Technical Project lmplementation

Committee(TP|C) will be constituted at State level under Director, Karnataka GDC

(Sol), Bengaluru and members from GoK for the technical execution of the proiect'

Additionally the administrative execution of the pro1ect shall be by Administrative

Proiect trnplementation Oommittee (APIC) under Commissioner Survey'

Setilement and Land Records, GoK and shall have members from $urvey of lndia'

I $urvey of lndia LiabilitY

a) The technical part of the prolect will be executed within Sol premises under close

'supervision of Sol. ln case of outsourcing of the Feature Extraction (F,E') work,

QAIQC at allstages including pari-pasu examination will be carried out by Sol only.

b) Activities given in sl. 3.1,3.2,3.3 and 3.4 will be outsourced wherever adequate

Sol manpower is not available to complete the work in given timeline. As far as

data acquisition, ground control provisioning and OAIQC (including Supervision) is

concerned, itwill be exclusively done by Sol. Activities mentioned in Sl 3.4.1 ,3.4.2

and 3.4.3 will be executed by Sol with close supervision of SNAs

c) To the extent it is feasible, Sol will deploy maximum resources for these activities

on priority.

d) All mentioned above including Project planning, preparation of bid/RFP, bid

processing, award of work, work execution as per contract etc. would be done by

Sol and shatl adhere with the norms as laid by Government of lndia.
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{0 Arb-itration

11 lndemnitY

13 Force Maieure

Neither PartY shall be held resPonsible for non-fulfillment of its respective

obligations under this MoU to the exigencY of one or more of the force majeure

events lYing beYo nd the resPonsible control of affected PartY' such as but not

limited to, Acts of God, War, Flood, Earthqua ,kes, EPidemics, Riots, Civil

commodities etc. Provided on the occurrence and cessation of any auch eventg,

the PartY affected therebY shali a notice in writing to this etfect to the uther PartY

immediatelY
cessation.'the Pei'iod

after, but not later than one m

between the occurrences

onth of such occurrencr'r

and cessation of such evettts
and/or

ln the event of any dispute or ditference relating to the interpretation and

application of provisions of this MoU, such dispute oi diffut"nce shall be refened

by either Party for Arbitration t* the Sole ArbitratCIr nominated by the Secretary to

the Govt. of lndia Department of $cience and Technology in consultation with the

Government of xamataka. The Arbitration and conciliation Act 1996 and the

Arbitration and conciliatiorr Act 2015 shalt not be applicable to arbitration under

this clause. The Award ;1 ;:: rritrator shall be bincling upon the Parties to the

dispute, provided, however, any party aggrieved by such Award rnay make a

further reference for setting aside o, ,*rdJn of the Award to the Law Secretary'

Dept. of Legal *tfrirs, nnliistry of f-ai- rnU .lu*ti*, G3vt. of lndia' Upon such

reference, the dispute shalt be O""iA*J nV the Law Secretary or the Special

secretary/Addl. secretary, when *o *$,oiized by the Law secretary' whose

decision shall bind the parties finaliy and conclusively' The Party to the Dispute

willshareequallythecostofArbitrationasintimatedbytheArbitrator,

Each party shall indernnify and hold harmless the other party and its trustees'

officers,employeesfrornandagainstanyclaims,actions,damages,expenses
(includingreasonablefeesandcosts;,liabilitiesandcostsarisingfromorrelating
to the services of either party under this Agreement'

12 Relationship Principal to Principal

All dealings between survey ot tndia and Department of survey $ettlement and

Land Records, Government Of Karnataka shalt be as Principal to Principat' This

Mou does not in any way create, estabfish or deem to imply the relationship of

principalandAgentorpartnershipbetweenSurveyoflndiaandDepartmentof
bur*Y $ettlement and Land Records'

will

excluded while calculating the perlod which the PartY has to Perform its
during

obtigations under this MoU' lf the force majeure conditions continue beyond six

months, the Parties shatlthen mutuallY decide about the future course of action'

14 Governing Law and Jurisdiction

by and constructed in accordance with lndian laws

This MoU shall be governed
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15 Miscellaneous: The Survey of lndia and Government of Karnataka represented

by commi.riln"i il;t, 3"ttr"r;";tiano-r-ana i;;;td. can mutuallv tosether

add or modifu or amend tnis r,nou wrth an aim to unu'i" better and expeditious

o"riu"iy of th6 objectives of this proiect'

16ProiectTeamfromGovernmentofKarnatakaandSurveyoflndia

A) Technical Project lmplementation Commifiee

1. Director Survey of irrdia KGDC Bangalore

2. Commissioner Survey' Settlement & Land Records'

3. Officerfrom Survey of lndia ( to be nominated)

4. Joint Director UPOR

5.Smt.JV'rjaybhawani.l/cJointDirectorofCitySurveySouthZoneBangalore'

6. Sri Rudresha' K'V consultant' BMC Bangalore

7- Any member as mutually agreed upon

B)AdministrativeProjectlmplementingCommittee,RevenueDepartment,GoK

1. Commissioner Survey' Settlement & Land Records'

2.sriDsahooDeputyDirectorSurveyoflndiaKGDCBangalore

3.SriY.K.RathodofficerSuNeyor,Surveycflndia.KGDCBangalore'

4. Joint Director UPOR

5.Smt.JVijaybhawani.l/cJointDirectorofCi$surveySouthZoneBangalore

6. Sri Rudresha. K'V consultant' BMC Bangalore

7. Any member as mutually agreed upon

\1^
oY\

r\

^I{#\*1*'l *'$
V

Lt Gen eiriln Kumar'

SurveYor General, $urveY o{ lndia

Oepa*ment of Science & Technology'
Govt of lndia

Dehradun

Dr: Raikumar Khatri t'r's

Principal Secretary to the Gor"ernment'

Revenue DePartment
Govt of Karnataka

Bangalore
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Annexure-t

Time Schedule with Detaited Costing

l.Salarycomponentofthesolpersonnelhasnotbeen**tT:**dintheabove

2. No additro'al cost for eA/ec work bv $l has been chatt::: total cost'

3.Noadditionalcost.filrCapacfibuitdingbySolhagbeenchargedintotalcost.

calctrlittions'

Unit Cost
Time Iin*

ActivitY$t

lno

&rea

of work 12.00 Cr
7o t-altrs

g+ 03 months
60 stations

Control Points (GCPs)through
of Ground

CORS

1

D+03 months
60 statiot'ts

,l Level

Leveling
(DoubleGCP)

usedbe* tonstrumellts

40 { Nos of
observatisn

Dual

of SCPs
6P5?

rnonths(e
L2 months

activitY(parallel

51000 5q knt

18.3 cr
months1(1

months16D+
activW)parallel

s10@ Sq km

rMr/

AT

ofhetPwithData
Blockputer,cornendhigh

Adiustrnent&Control
andGenerationlPrna

PhotoOrtho

?.2.95Cr

D + 16 months
11 months

5L000 5q
2D Feature6

I

I
i

I
i above comPonents

of alltotal cost10% of

76 cr

miscandofDelivery dataeldFiunits,storaBeofcostcost(including miscandplotterScannetunit,cessingpro

7

Total Cost

#"t

4!

i

t

1

5

I

I
i

I
(

I

Cost

tHeight of

TertiarY)

D+

luAv
be working

(

km


