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DATA SHEET  

_ _ 

 

1. EoI Document No. 18015/14/2015-LRD 

2. Name of Work Survey / Resurvey of Land 

Parcels in States and UTs 

3. Date of Issue 09/02/2016 

4. Last Date for receipt of 

applications 
15/03/2016 at 4.00 PM 

5. Date and time for 

opening of EoI 

applications 

17/03/2016 at 3.00 PM 

6. Technical presentation 

by applicants, if 

required 

To be announced later 

7. Address for 

communications 

Director (LR) 

Department of Land Resources, 

NBO Building, Nirman Bhawan, 

New Delhi 

Ph No. 01123062698 

Email Id : bibhuti.patel@nic.in 
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ABBREVIATIONS USED  

_ _ 

 

ACP  - Auxiliary Control Point 

AoI  - Area of Interest 

AT  - Advanced Technology 

BoR  - Board of Revenue 

CA  - Chartered Accountant 

CD  - Compact Disc 

CSV  - Comma Separated File 

DEM  - Digital Evaluation Model 

DGPS  - Digital Global Positioning System 

DILR  - District Inspector of Land Records 

DoLR  - Department of Land Resources  

DoP  - Delegation of Power 

DTDB - Digital Topography Data Base 

DWG  - Drawing format 

DXF  - Drawing Exchange Format 

ETS  - Electronic Total Station 

FY  - Financial Year 

GCN  - Ground Control Network 

GCP  - Ground Control Point 

GDOP - Geometric Dilution of Precision 

GIS  - Geographic Information System 

GPS  - Global Positioning System 

HR  - Human Resources 

HRSI  - High Resolution Satellite Imagery 

INR  - Indian Rupees 

IP  - Internet Protocol 

ISO  - Indian Standard Organisation 

IT  - Information Technology 

ITRF  - International Terrestrial Reference System 

LiDAR -  Light Detection and Ranging 

LLP  - Limited Liability Partnership 

LPM  -  Land Parcel Map 

MIS  - Management Information System 

MoU  - Memorandum of Understanding 

MSL  - Mean Sea Level 

NLRMP - National Land Records Modernisation Programme 

OGC  - Open Geospatial Consortium 

PAN  - Permanent Account Number 

PCP  - Primary Control Point 
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PGCP  - Primary Ground Control Point 

PoA  - Power of Attorney 

QC  - Quality Check 

QCBS         -         Quality and Cost Based Selection 

RDBMS - Relational Database Management System 

RFP  - Request for Proposal 

RINEX - Receiver Independent Exchange Format 

RoR  - Record of Rights 

SCP  - Secondary Control Point 

SHP  - Shape format 

SoI  - Survey of India 

SP  - Service Provider 

SRO  - Sub Registrar Office 

TAN  - Tax Deduction Account Number 

TCP  - Tertiary Control Point 

TIFF  - Tagged Image File Format 

TS  - Total Station 

UTF  - Unique Code Transformation Format 

UTM  - Universal Traverse Mercator 

VAT  - Value Added Tax 

VBA  - Visual Basic for Applications  

VXT  - Virtual Axis Tilt 

WGS  - World Geodetic System 
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1. INTRODUCTION  

 
1.1:  Department of Land Resources has been entrusted with the task of 

implementation of the centrally sponsored scheme called National Land Records 

Modernization Programme (NLRMP), which has been rechristened as Digital 

India  Land Records Modernisation Programme (DILRMP) . One of the major 

components of NLRMP is survey / resurvey and updating of the survey & settlement 

records including ground control network and Cadastral revenue map generation using 

modern technology including aerial photogrammetry. Most of Indiaôs villages (about 

6.4 lakhs) were surveyed and corresponding village (cadastral) maps were prepared 

during late 19th century and early 20th century. Where original cadastral survey is yet 

to take place, the States/UTs need to draft the laws / manuals / guidelines for the 

purpose, and Government of India is willing to extend necessary help in this regard. 

1.2: The cadastral survey of an area which has already been surveyed earlier is 

known as re-survey. Resurvey becomes necessary when the framework of survey in 

field has completely broken down. In such cases, the boundaries shown in the record 

do not tally with the actual conditions on the ground. This may happen due to 

obliteration of field and sub-division of boundaries and / or due to misplacement of 

large percentage of the local ground control point markers, as a result of which it is 

difficult  to identify the fields with reference to the records. Resurvey is also necessary 

in the case of sudden development of the area due to causes such as sub-divisions, 

transfer of dry lands into wet lands and large-scale transfer of holdings. 

1.3: In place of the conventional chain survey, plain table survey and theodolite 

methods of survey, modernized technology in the form of Total Station (TS) and 

Global Positioning System (GPS) are now available. The selection of technology for 

cadastral survey depends upon several factors such as terrain conditions, vegetative 

cover, built up areas, size of survey area, accuracy, timelines and cost . 

1.4: While a few States/UTs have started survey / resurvey using modern technology, 

many others are lagging behind due to non-availability of such technology in their 

areas or lack of trained manpower. Although it would be ideal for the States/UTs to 

acquire the technology and train their manpower for getting the survey / resurvey done 

in-house, this may take a considerable time for achieving the target as envisaged under 

NLRMP. In order to tide over this problem, it has been felt that DoLR can create a 

pool of qualified agencies available in the open market whose services can be utilized 

by the States/UTs, if they so wish. Towards this end, it is proposed to invite technical 

applicantions from agencies / companies which are engaged in the fields of survey / 

resurvey using modern technological devices including ETS / GPS, and have proven 

record of credentials for undertaking such activities for government and private 

organizations. 

 

 

 



Page 8 of 88 
 

 

2. ELIGIBILITY AND PRE -QUALIFICATION CRITERIA  

2.1 General Pre-Qualification conditions: 

1. The applicant must have a valid Registration certificate. Any name 

change of the company must also have a valid name change 

registration certificate. 

2. The applicant must have a valid registration with the concerned excise 

department for service tax. 

3. The applicant must have filed all the returns for all the financial years. 

4. The applicant must not have filed for insolvency. 

5. The applicant must not have been blacklisted anywhere in India. 

6. The applicant must not have been involved in any litigation anywhere 

in India. If involved in litigation, the complete details must be 

provided at the time of applicantion submission. 

7. The applicantion security will be in terms of Bank Guarantee.  

 

2.2 Pre-qualification Criteria ï Details: 

The applicant should meet the following criteria as on the date of 

submission of the applicantion:  

Sr. 

No.  
Pre-qualification Criteria  Documents to be attached  

a 

The Applicant (Prime) should be registered under 

the Companies Act, 1956, or Partnership Act 1932 

or registered under LLP Act 2008 should be in 

existence in India for at least 3 years (as on 31st 

March 2015).  

i. Applicant (prime) should have been in the 

related IT business for a period of at least 3 years 

(as on 31st March 2015).  

i. A copy of ñCertificate of 

Incorporationò of the company  

ii. Work Orders confirming 

year and area of activity.  

b  The Applicantion can be submitted by an 

individual company/firm/LLP or a Consortium.   

The consortium partners canôt be a 

member of another consortium that is 

also participating in this Applicantion.  

Note :-  

i. Prime Applicant shall wholly and 

severally be liable for the project and shall 

be single point of contact for the project. 

ii.   Consortium details to be attached in 

technical requirements.  

iii.  Prime applicant must be able to qualify 

all the general conditions of turnover 

i. Memorandum of  

Understanding  

(MoU)/agreement among the 

members signed by the 

Authorized Signatories of the 

companies/firms/LLPs dated 

prior to the submission of the 

applicantion to be submitted 

in original.  

ii.  A declaration from other 

partners of the consortium that 

he is not a partner in any other 
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and experience   

iv. If the general technical specifications/ 

conditions are not fulfilled then the 

agency will not qualify for the 

applicantion. 

consortium  

 

iii. The MoU/agreement shall  

Clearly specify the prime 

Applicant, stake of each 

member and outline the roles 

and responsibilities of each 

member.  

iv. Power of Attorney (PoA)/ 

Delegation of Powers 

(DOP)/Board Resolution 

listing the names staff(s) who 

are Authorized to sign the 

MOU & Applicantion 

documents shall be submitted 

by Prime & Consortium 

Partners (if any), a copy of the 

same must be attached.  

c  Applicant must have valid enterprise level 

quality certification .   

Note: In case the certificate is due for renewal, the 

Applicant should ensure that the renewed 

certificate is made available at the time of signing 

of contract. In case the same is not provided, the 

department may consider negotiating the award of 

contract with the next eligible Applicant.  

A copy of the valid ISO 

certificate.  

d  The Applicant and all consortium partners should 

not be under a Declaration of Ineligibility for 

corrupt or fraudulent practices or should not be 

blacklisted. Details in this regard are mentioned in 

terms & Conditions of the contract of this 

applicantion document.  

Declaration duly notarized in 

this regard by the authorized 

signatory of the prime 

Applicant.   

e  The Applicant (Prime) should have for the last 

three consecutive financial years i.e. FY: 2012-

2013, FY: 2013-2014 FY: 2014-2015.  

i. A minimum cumulative turnover over INR 

5 crores for the last 3 years ending 31st 

March 2015 of previous financial year. 

ii.   Positive Net Worth of at least INR 2.00 

crores as on 31st March 2015.  

i. Copy of the audited Balance 

Sheet & Profit and Loss 

statement of the company 

showing turnover of the 

company for last three years.  

ii. Certificate from the  

Company Secretary/Statutory 

Auditorôs ascertaining a 

positive net worth during each 

of the last 3 years  
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f  The Applicant (Prime or any of the consortium 

partner) must have an overall staff strength of at 

least 10 personnel having qualifications of survey 

/ resurvey GIS mapping / Degree / Diploma in 

civil engineering, with prior experience of more 

than two years on their payroll as on 31st 

December 2015. Applicant should submit 

Certificate in this regard from the HR head. The 

employees/ personnel should be on the pay roll of 

the company/ LLP/ partnership firm. 

  

i. Certificate from 

Applicantôs HR 

Department  

ii.  Bank statement certified 

by the Statutory auditor 

g The Applicant (Prime or Consortium Partner) must 

have experience of having successfully completed 

the Cadastral revenue map generation work or GIS 

mapping of similar nature in atleast 500 sq kms of 

area anywhere within or outside the country 

during the last 3 years ending last day of month 

previous to the one in which applications are 

invited. 

The scope of such project includes 

infrastructure/Software/man power/System 

integration/ operational and Maintenance 

services.  

Work Completion Certificates  

from the client;  

OR  

Work Order + Self Certificate 

of Completion (CA Certificate 

with CAôs Registration 

Number and Seal);  

OR  

Work Order + Phase  

Completion Certificate from the 

client showing acceptance of 

completion of supply and  

installation  

h The Applicant  should furnish, as part of its 

applicantion, a APPLICANTION  SECURITY 

of Rs. 2 lakhs. 

The APPLICANTION 

SECURITY should be 

denominated in Indian Rupees 

only, and should be in the form 

of as stated in this document.   

i Applicant or if consortium each of the 

consortium partner must have VAT/TAN/PAN 

registration & Tax Clearance Certificate from 

the Competent Authority up to March 2015.  

Documentary evidence to be 

provided. 

Income Tax returns and/ or 

VAT returns  

j The prime Applicant has to give an undertaking 

to have an office in the state (where it will be 

awarded contract after financial applicantion 

has been finalised) within 1 months of award of 

contract with strength of IT professionals that 

are required for proper implementation of the 

project.  

i. Self declaration from the 

Applicant.  
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3. TECHNICAL EVALUATION CRITERIA  

 

3.1 Following outlines broad parameters based on which evaluation of 

technical proposals of the applicants shall be carried out by 

Department of Land Resources (DoLR): 

Parameters 

Sr. 

No. 

Particulars Maximum 

marks 

Total Score 100 

1. The Applicant (Prime) having cumulative financial 

turnover for the last three financial years i.e. FY: 

2012-2013, FY: 2013-2014 FY: 2014-2015 will be 

awarded marks as below: 

>=20 crores(*F3) = 25 marks 

>= 10 crores but < 20 crores(*F2) = 15 marks 

>= 5 crores but < 10 crores(*F1) = 10 marks 

<5 crores = 0 

25 

2. The Applicant (Prime or any of the consortium 

partner) having an overall qualified staff strength of at 

least 10 personnel with prior experience of more than 

two years on their payroll as on 31st March 2015, will 

be awarded marks as below: 

>=20 personnel = 25 marks 

>=10 personnel and < 20 personnel = 15 marks 

< 10 personnel = 0 

25 

3. The Applicant (Prime or Consortium Partner) having 

experience will be awarded as below: 

(a) Cadastral map generated(including data capture, 

vectorization, ortho-rectification and production) 

for 1000 revenue villages = 25 marks 

(b) Cadastral map generated(including data capture, 

vectorization, ortho-rectification and production) 

for 500 revenue villages = 15 marks 

(c) Only data capture of greater than 500 revenue 

villages = 10 marks 

25 

4. The Applicant (Prime or Consortium Partner)  having 

experience of successfully completing atleast one 

project for Revenue Department/NLRMP/GIS 

mapping/Other project of similar nature with any State 

25 
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Government/Central Government:  

>=2000 sq km = 25 marks 

>=1000 sq km and <2000 sq km =15 marks 

>=500 sq km and <1000 sq km = 10 marks 

<500 sq km = 0 marks 

 

(Please provide with no. whenever required e.g. no. of ETS held should be 

shown like Sr. no. Name of Instrument, Brand and make, Accuracy, QTY (No.) 

information with indexing clearly for all partner (in case of consortium) in a 

tabular manner. 

 

3.2 Classification of Agencies: 

Category T1 ï Pan-India Agencies 

¶ The agencies which are scoring total of more than or equal to 75 marks 

will be known as Pan India (All over India)  agencies and will be entitled 

to take project in the technology/method in which they have submitted 

experience certificate and will be entitled to execute project anywhere in 

the country. 

Category T2 ï Regional  Agencies 

¶ The agencies which are scoring total of more than or equal to 65 marks and 

less than 75 marks will be known as regional agencies and will be entitled 

to take project in the technology/method in which they have submitted 

experience certificate and will be entitled to execute project in any one  

region of the country as mentioned in subsequent para. 

Category T3 ï State Level Agencies 

¶ The agencies which are scoring a total of less than 65 marks and more than 

or equal to 55 marks will be known as State level agencies and they will 

be entitled to take up project in the technology/method in which they have 

submitted experience certificate in any two small States (Small states are 

states having less than 20 districts) or any one larger state (larger states are 

states having equal to or more than 20 districts). 
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¶ Central Government does not take any responsibility for assigning of any 

contract from the State/UT Government as conducting survey/re-survey 

and other activities are State subject. This exercise is to provide a platform 

for assisting the States for selection of qualified and competent agencies on 

the principle of economy of scales. The software used for survey/resurvey 

should not be proprietary/applicant specific and confirm to open standards.   

 

3.3 Definition of Region: 

For the purpose of region, the entire country is divided into the following 

regions with the States/UTs mentioned in the brackets: 

 

Northern Region (States of Jammu & Kashmir, Haryana, Himachal Pradesh, 

Punjab, Uttar Pradesh, Uttarakhand, Chandigarh UT, Delhi) 

 

Eastern Region (States of Bihar, Chhattisgarh, Jharkhand, Odisha, West 

Bengal) 

 

Western Region (Maharashtra, Gujarat, Goa, Daman & Diu(UT), Dadra & 

Nagar Haveli (UT), Madhya Pradesh, Rajasthan) 

 

Southern Region (Tamil Nadu, Karnataka, Kerala, Andhra Pradesh, Telangana, 

Lakshadweep(UT), Andaman & Nicobar (UT), Puducherry(UT)) 

 

North Eastern Region (Assam, Arunachal Pradesh, Tripura, Meghalaya, 

Mizoram, Manipur, Nagaland, Sikkim) 

 

The expression of interest for empanelment will be a continuous process. The 

agencies empanelled will be on the panel for three years from the date of 

empanelment.  

 

The empanelled agencies will be considered for upgradation every six months, 

from Category T3 to Category T2 and from Category T2 to Category T1, 

provided they satisfy the conditions as applicable from time to time. 
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3.4 Technical Scoring and Qualification:  

The overall qualifying technical mark for empanelment and being considered 

for commercial applicantions will be as under. 

ü State level agencies ï greater than or equal to 65% but less than 75%. 

ü Regional agencies ï greater than or equal to 75% but less than 85%. 

ü Pan India agencies ï greater than or equal to 85%. 

 

Quality and Cost Based Selection (QCBS) 

The States/UTs may take the quantitative financial value of the applicantions as 

follows: 

(i) The applicant falling in Categories T2 and T1 may be given 5% and 10% 

price preference respectively over the applicant falling under category T3.  

For arriving at the financial score of agencies, the following formula can 

be used.  

ü Rate quoted by T3: no price preference. 

ü Rate quoted by T2: quoted price X 100 

95 

ü Rate quoted by T1: quoted price X 100  

90 

The above formula may be mentioned in financial applicantions. This is 

however and indicative formula and the states/UTs are liberty to apply the 

same if considered in order.  

(ii)   The applicantion price will include all taxes and levies and shall be in 

Indian Rupees and mentioned separately also.  

(iii)  Any conditional applicantion would be summarily rejected.   

(iv) Errors & Rectification: Arithmetical errors will be rectified on the 

following basis: ñIf there is a discrepancy between the unit price and the 

total price that is obtained by multiplying the unit price and quantity, the 

unit price shall prevail and the total price shall be corrected. If there is a 

discrepancy between words and figures, the amount in words will prevailò. 
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(v) States/UT governments have absolute competency to decide the details of 

roles and responsibilities, deliverables, scope of work, expectation from 

government and agencies as per their requirements at the time of financial 

commercial applicantions.  This is absolutely an exercise of evaluating 

technical and financial capacity of the agencies. 

(vi) State/UT governments have got absolute right to summarily reject any 

applicantion at the time of financial applicantion after giving adequate 

opportunity of hearing. 
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4. TERMS & CONDITIONS OF CONTRACT  

 

4.1   Code of Integrity:   

 

(A)  Any person participating in the procurement process shall,-   

(i)   not offer any bribe, reward or gift or any material benefit either 

directly or indirectly in exchange for an   unfair advantage in 

procurement process or to otherwise influence the procurement 

process;   

(ii ) not misrepresent or omit that misleads or attempts  to  mislead  so  as  

to  obtain  a financial or other benefit or avoid an obligation;   

(iii ) not indulge in any collusion, anti-competitive behaviour to impair the 

transparency, fairness and progress of the procurement process;   

(iv)  not misuse any information shared between the procuring Entity and 

the Applicants with an intent to gain unfair advantage in the 

procurement process;   

(v)  not indulge   in   any   coercion   including impairing or harming or 

threatening to do the same, directly or indirectly, to any party or to its 

property to influence the procurement process;   

(vi)  not obstruct any investigation or audit of a procurement process;  

(vii ) disclose conflict of interest, if any; and  viii. disclose any previous 

transgressions with any Entity in India or any other country during the 

last three   years or any debarment by any other procuring Entity.   

 

(B) Conflict  of  Interest:  A  conflict  of  interest  is considered to be a 

situation in which a party has  interests  that  could  improperly  influence that 

partyôs performance of official duties or responsibilities, contractual obligations, 

or compliance  with  applicable laws  and regulations.   

A Applicant may be considered to be in conflict of interest with one or more 

parties in this applicantionding process if, including but not limited to:   

(i)  have controlling partners/ share holders in common; or   

(ii )  receive or have  received  any  direct or  indirect subsidy from any of 

them ;or   

(iii )  have the same  legal  representative  for purposes of this 

Applicantion; or   

(iv) have a relationship with each other, directly or through common third 

parties, that puts the main position to have access to information 

about or influence on the Applicantion of another Applicant, or 

influence the decisions of the Procuring Entity regarding this 

applicantionding process; or  

(v) the Applicant participates in more than one Applicantion in this 

applicantionding process. Participation by a Applicant in more than 
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one Applicantion will result in the disqualification of all 

Applicantions in which the Applicant is involved.  However, this does 

not limit the applicant to participate in more than one applicantion 

where technology is different i.e. Ground Truthing, Aerial Survey or 

HRSI or a combination of these.  

(vi) the Applicant or any of its affiliates participated as a consultant in the 

preparation of the design or technical specifications of the Works that 

are the subject of the Applicantion; or   

(vii ) Applicant or any of its affiliates has been hired (or is proposed to be 

hired) by the Procuring Entity as Engineer-in- charge/ consultant for 

the contract.   

 

(C) The Applicant shall have to give a declaration regarding compliance of the 

Code of Integrity prescribed in CVC guidelines, the Rules as stated above in 

this Clause along with its Applicantion.   

 

(D)  Breach  of  Code  of  Integrity  by  the  Applicant- in case of any breach of 

the Code  of  Integrity  by  a  Applicant  or  prospective Applicant,  as  the  case  

may  be,  the  Procuring Entity may  take  appropriate  action  under relevant 

acts applicable in the state as amended from time to time in addition to the 

relevant acts of Government of India.  

 

4.2  Qualification of applicant:  

 

(1) A procuring entity may determine and apply one or more of the 

requirements specified in sub-section (2) for a applicant to be qualified for 

participating in a procurement process.   

 

(2)  Any applicant participating in the procurement process shall ï   

(a)  posses the necessary professional, technical, financial and managerial 

resources and competence required by the applicantionding 

documents, pre-qualifications documents or applicant registration 

documents, as the case may be, issued by the procuring entity;   

(b)  have fulfilled his obligation to pay such of the taxes payable  to the 

Central Government or the State Government or any local authority as 

may be specified in the applicantionding documents, pre-qualification 

documents or applicant registration documents;   

(c)  not be insolvent, in receivership, bankrupt or being wound up, not 

have its affairs administered by a court or a judicial officer, not have 

its business activities suspended and must not be the subject of legal 

proceedings for any of the foregoing reasons;   
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(d)  not have, and their directors and officers not have, been convicted of 

any criminal offence related to their professional conduct or the 

making false statements or misrepresentations as to their 

qualifications to enter into a procurement contract within a period of 

three years preceding the commencement of the procurement process, 

or not have been otherwise disqualified pursuant to debarment 

proceedings;   

(e)  not have a conflict of interest as may be prescribed and specified in 

the pre-qualification documents, applicant registration documents or 

applicantionding document, which materially affects fair competition. 

All applicants found to have a conflict of interest shall be 

disqualified;   

(f)  fulfill  any other qualifications as may be prescribed.   

 

(3)  Subject to the right of applicants to protect their intellectual property or 

trade secrets the procuring entity may require a applicant to provide any such 

information or declaration such as    

(a) the procuring entity shall disqualify a applicant if it finds at any time that ,-  

(i) the information submitted, concerning the qualifications of the applicant, was 

false or constituted a misrepresentation; and (ii) the information submitted, 

concerning the qualifications of the applicant, was materially inaccurate or 

incomplete; or (b) the procuring entity may require a applicant, who was pre-

qualified, to demonstrate its qualifications again in accordance with the same 

criteria used to prequalify such applicant. The procuring entity shall disqualify 

any applicant that fails to demonstrate its qualifications again, if requested to do 

so. The procuring entity shall promptly notify each applicant requested to 

demonstrate its qualifications again as to whether or not the applicant has done 

so to the satisfaction of the procuring entity.   

 

4.3  Eligibility of applicants:  

 

(1) A applicant may be a natural person, private entity, government-owned 

entity or, where permitted in the applicantionding documents, any combination 

of them with a formal intent into an agreement or under an existing agreement 

in the form of a Consortium. In the case of a Consortium:-  (a) all parties to the 

Consortium shall sign the applicantion and they shall be jointly and severally 

liable; and  (b) a Consortium shall nominate a representative who shall have the 

authority to conduct all business for and on behalf of any or all the parties of the 

Consortium during the applicantionding process. In the event the applicantion 

of Consortium is accepted, either they shall form a registered company/ firm or 

otherwise all the parties to Consortium shall sign the Agreement.   
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4.4  Performance Security:   

 

Performance Security shall be solicited from all successful Applicants in the 

manner as prescribed by the state/UT govt at the time of inviting financial 

applicantions.  

 

4.5  Conditional offers by the Applicants:   

Any applicantion containing conditional offers shall be summarily rejected 

outright.  

 

4.6  Late Applicantion offers:  

Any proposal received after the last date and time mentioned in the data sheet 

for receipt of proposal shall be rejected outright.  

 

4.7 Validity of commercial applicantions will be decided by respective State/UT 

governments.  

 

4.8  Negotiations: 

To the extent possible, no negotiations shall be conducted after the pre-

Applicantion stage. All clarifications needed to be sought shall be sought in the 

pre-Applicantion stage itself.  

 

4.9  Intellectual Property Rights:   

All intellectual property rights for the work performed under this Applicantion 

as far as data is concerned shall lie with Board of Revenue/ State Revenue 

Department / Survey and Settlement Commissionerate / the concerned 

department of the state. This clause is applicable to all data in any form or 

format procured, processed, scanned or produced under this Applicantion by the 

Applicant. The Applicant shall not use such data for any other purpose during 

and after the term of contract. In no case, any document provided by the 

department/State/UT Government, including all components and accessories of 

the agency, is taken out of the space provided to the applicant without the 

consent of the respective authority.   

 

4.10 Indemnity :  

Applicant shall indemnify, protect and save DoLR/Board of Revenue/ State 

Revenue department/ survey and settlement commissioner, against all claims, 

proceeding, liabilities, losses, costs (including legal costs), damages, expenses 

and action suits, resulting from infringement of any patent, trademarks, copy 

rights etc. or such other statutory infringements in respect of all components and 

accessories supplied by him or expenses whatsoever arising out of or resulting 

from any loss or damage to the property or personnel of Board of Revenue 



Page 20 of 88 
 

(BoR)/State Revenue department/ survey and settlement commissioner, relating 

to the performance of the Project whether or not such loss or damage is caused 

or contributed to by negligence or other default of Applicant or their Authorized 

User.  

 

4.11 Publicity   

Any publicity by the Applicant in which the name of board of  Revenue/ State 

Revenue department/ survey and settlement commissioner for the respective 

state, is to be used should be done only with and after the explicit written 

permission of the board of  Revenue / State Revenue department/ survey and 

settlement commissioner for the respective state. 

 

4.12 Debarment from applicantionding:   

(1)  A applicant shall be debarred by DoLR if he has been convicted of an 

offence ï (a) under the Prevention of Corruption Act, 1988(Central Act No.49 

of 1988); or (b)  under the Indian Penal Code, 1860 (Central Act No. 45 of 

1860) or any other law for the time being in force, for causing any loss of life or 

property or causing a threat to public health as part of execution of a public 

procurement contract.  

(2)   Where the entire applicantion security or the entire performance security or 

any substitute thereof , as the case may be, of a applicant has been forfeited by a 

procuring entity in respect of any procurement process or contract, the applicant 

may be debarred from participating in any procurement process undertaken by 

the procuring entity for a period not exceeding three years.  

 

4.13  Force Majeure:  

A. Definition of Force Majeure ï In this Sub-Clause, ñForce Majeureò means an 

exceptional event or circumstance: i) which is beyond a Partyôs control, ii) 

which such Party could not reasonably have provided against before entering 

into the Contract, iii) which,  having  arisen,  such  Party  could  not reasonably  

have avoided  or overcome, and iv) which is not substantially attributable to the 

other Party.   

B. Force Majeure may include, but is not limited to, exceptional events or 

circumstances of the kind listed below, so long as conditions (i) to (iv) above 

are satisfied: a) war, hostilities (whether war be declared or not), invasion, act of 

foreign enemies, b) rebellion,   terrorism,   sabotage   by   persons   other   than   

the Contractorôs   Personnel,   revolution,      insurrection,   military   or usurped 

power, or civil war, c) riot, commotion, disorder, strike or lockout by persons 

other than the Contractorôs Personnel, d) munitions  of  war,  explosive  

Materials,  ionizing  radiation  or contamination by radio-activity, except as may 

be attributable to the Contractorôs use of such munitions, explosives, radiation 
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or radio-activity, and e) natural catastrophes such as earthquake, cyclone, 

tsunami, floods, hurricane, typhoon or volcanic activity.   

C. If a Party is or will be prevented from performing its substantial obligations 

under the Contract by Force Majeure, then it shall give notice to the other Party 

of the event or circumstances constituting the Force Majeure and shall specify 

the obligations, the performance of which is or will be prevented. The notice 

shall be given within 14 Days after the Party became aware, or should have 

become aware, of the relevant event or circumstance constituting Force 

Majeure.  

D. The Party shall, having given notice, be excused performance of its 

obligations  for  so  long  as  such  Force  Majeure  prevents  it  from performing 

them.  

E. Notwithstanding any other provision of this Sub-Clause, Force Majeure shall 

not apply to obligations of either Party to make payments to the other Party 

under the Contract.  

 

4.14 Resolution of Disputes:   

Any and all disputes or differences between the Parties arising out of or in 

connection with this   Contract or its performance shall, so far as it is possible, 

be settled amicably through direct informal negotiation between the Parties.  

 

4.15 Right to Accept Any Offer and to Reject Any or All Offers:  

Board of Revenue for the UT/State/ State Revenue department/ survey and 

settlement commissioner, reserves the right to accept or reject any offer, and to 

declare the Applicantioning process invalid, and to reject all Applicantions at 

any time prior to award of contract, without thereby incurring any liability to the 

participated Applicant(s) or any obligation to inform the Applicant(s) regarding 

the decision.  

 

4.16 Consortium:    

a)  If the Applicant is a consortium all of the parties shall be jointly and 

severally liable to the DoLR for the fulfilment of the provisions of the 

contract and prime applicant to act as a leader with authority to bind the 

consortium.   

b)  The composition or the constitution of the consortium, shall not be altered 

without the prior consent of DoLR. 

c)  Any change in the constitution of the firm, etc. shall be notified forth with 

by the prime applicant in writing to Secretary DoLR and such change shall 

not relieve any former member of the firm, etc., from any liability under 

the contract.   

d)  No new partner/ partners shall be accepted in the firm by the applicant in 

respect of the contract unless he/they agree to aapplicantione by all its 
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terms, conditions and deposits with a written agreement to this effect. The 

applicant receipt for acknowledgement or that of any partners subsequently 

accepted as above shall bind all of them and will be sufficient discharge for 

any of the purpose of the contract.   

e)  No new consortium agreement shall be allowed during the project period.   

f)  In Consortium, all the members shall be equally responsible to complete 

the project as per their roles & responsibilities; however prime applicant 

shall give an undertaking for the successful completion of the overall 

project. In case of any issues, Prime applicant is the responsible person for 

all the penalties.   

g)  The prime applicant is required to do majority (>50%) of the work. 

However, the prime applicant and consortium partner is jointly and 

severely liable for the entire scope of work and risks involved thereof.   

h)  The non-prime applicant (consortium partner) is liable for the scope of 

work for which they are responsible to their prime applicant.  However, 

prime applicant will be liable to DoLR for all works.   

i)  Any change in the consortium at a later date will not be allowed without 

prior permission from the DoLR/BOR/ State Revenue department/ survey 

and settlement commissionerate.   

 

4.17 Acceptability Module:  

Each and every stage of work will be monitored, checked and verified by the 

concerned district verification committee as soon as possible to ensure the 

required quality of work. If any job/work is not performed as per the norm of 

this applicantion / upto the satisfaction of committee, the applicant is required to 

make correction/Redo the work.      

 

4.18 Scope of work can be expanded or reduced depending on the requirements 

of the particular state for which the survey/resurvey will be conducted after the 

financial applicantion has been finalized by the state/UT government. 

 

4.19  In case of non -performance, performance not up to the mark, or not 

completing the work in time all the parties in the consortium will be penalised 

and/or blacklisted as per the conditions stated in the award of contract, acts & 

rules of State/UT government and acts & rules of Government of India. 
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5. SURVEY METHODOLOGY & DELIVERABLES  

 

5.1 This part details the technical specifications of the re ï survey project, 

including detailed ground survey. These are meant for guidance to the  

States / UTs and they are at liberty to accept / modify any / all of these 

guidelines, if considered appropriate. The re-survey is a very important 

component of the Land Re-survey project. Keeping this in view, DoLR expects 

the Agency to use the latest available technology to complete the re-survey as 

per the schedule of the project, while maintaining the required accuracy. 

Survey/resurvey is a state subject, therefore details of deliverables shall be 

decided by the State/UT government at the time of financial applicantions.  

However, in order to give an indicative information, following minimum 

specifications and deliverables are expected from agencies: 

  

5.2 Technical specifications for Survey & D igitisation of Land Survey:  

a.   DGPS / ETS or conventional ground surveying methods using DGPS and 

ETS will be used in the Resurvey project.  

b.  Maps for the land parcels will be prepared on 1:4000 scale in country-side 

and 1:1000 in habitat areas.  

c.  Required levels of accuracy for DGPS should provide accuracy of 2 c,m. 

to the  control  points. Accuracy level and scaling of maps shall be as 

specified in the RFP. In case the field bund is on the boundary, the 

measurement should from the middle of the field bunds or as pointed out 

by the farmer/owner.  

  

5.3 Survey Process:  

This section describes the procedure followed for the survey:  

(a). Publication of notification under relevant rules of State Government shall 

be done. This will be the responsibility of BoR/ State Revenue department/ 

survey and settlement commissioner.  

(b).  Publicity regarding awareness progr`ams to farmers emphasizing the need 

to be present at time of visit of survey team and show the boundaries of 

their land parcels and participate in the entire data collection process. To 

conduct such publicity will be the responsibility of the District Collector.   

(c).  A detailed schedule of the visit of survey team to each village shall be 

prepared taluka/ block wise and published at district and taluka/block level. 

The program should also be given wide publicity. The detailed schedule 

will be prepared by the Agency and approved by BoR/ State Revenue 

department/ survey and settlement commissioner.  

(d).  Detailed schedule of the visit of survey team to each village shall be 

handed over to all the heads of land owning departments - so that the 
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officials from the departments help the agency in the identification of 

boundaries of the lands owned by the department.  

(e).  At the taluka/block level, revenue village should be taken as a unit. The 

village level plan showing details of day wise program of survey shall be 

published in the concerned taluka/block, village, at least 10 days before 

commencement of field survey.  

(f).  There should be adequate number of survey teams and adequate number of 

adjudicating personnel to complete the work as per the schedule.  

(g).  Every survey team should have at least one member familiar with the local 

language and the field workers and supervisory staff should be conversant 

with the local language.  

(h).  Survey adjudicator will be appointed by the government. However he/she 

shall be assisted by one surveyor  along with ETS machine from Agency.   

(i).  From the agency side, each survey team shall have at least one machine 

operator and 2 support staff .   

(j ).  The Taluka/Block/District level team along with the members from survey 

agency should conduct a gram sabha in the village before the 

commencement of survey work and the entire process should be explained. 

The day wise survey schedule should also be discussed and farmers 

concerned should be mobilized.  

(k).  Agency shall establish a village survey center in the appropriate place in 

the villages with adequate number of laptops, printers and consumables.  

(l).  Agency has to bear the expenses of establishing the village survey centers 

in case the government buildings are not available. The cost of electricity 

and other expenditure has to be borne by the Agency. In case these 

facilities are not available in any particular village, the survey agency 

could have its base in the nearest village during the survey execution.  

(m). The field work shall commence as per the schedule published in the 

village. Note the boundary marking using ETS as shown by the concerned 

owners or enjoyers in the presence of adjacent land parcel owners or 

enjoyers. The team should take care that ridges, which are not boundaries 

of parcels, are avoided. Similarly cases where Collective cultivation is 

done or boundaries not formed for various reasons should be first got 

demarcated on ground by the concerned owners and such demarcated 

parcels alone should be recorded. The team should take care to ensure that 

each individual parcel is identified with the owner/enjoyer. Each parcel 

shall be given a unique ID.  

(n).  The survey agency shall generate the land parcel map based on their ETS 

reading. The agency shall take it to the owner/enjoyer and obtain 

acknowledgment.  
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(o).  The Draft Land Parcel Map shall be distributed to the concerned enjoyer 

on the same day evening or the next day morning and receive the 

objections if any  

(p).  Wherever there is reserved forest or land transferred to forest dept. 

concerned forest officers should be involved in identifying boundaries.  

(q).  Wherever there is a government land, concerned government officers shall 

attend the survey activity and identify their land.  

(r ).  The current land use particulars and irrigation particulars etc. shall also be 

collected by the survey team.  

(s).  Land owners who intend to plant stones in their field junctions may be 

shown points where stones are to be planted.  

(t).  Boundaries of individual land parcels shall be marked using ETS or tape 

whichever is relevant or applicable.  

(u).  Details of land parcels should be recorded in the prescribed formats.  

(v).  After the completion of demarcation by using ETS and collection of 

textual data, the demarcators have to transfer the demarcated boundaries 

from the the ETS/GPS machine in to computer to generate relevant spatial 

form.  

(w).  The demarcators shall generate the Draft Land Parcel Map (LPM) for each 

land parcel and print in the prescribed template in duplicate.  

(x).  The survey teams along with the government officials shall participate in 

the objection redressal and if required the survey teams has to resurvey the 

land parcel.  

(y).  A register shall be maintained by Agency to record and track the 

objections raised by the enjoyers.  

(z).  After the completion of survey, the survey team has to submit the 

completion report to BoR/ State Revenue department/ survey and 

settlement commissioner.   

 

5.4 Survey of Government Lands: 

This section describes the procedure that must be followed for the survey of 

Government lands  

(a). The village wise list of Government /community lands with area and the 

list of private lands adjoining the government lands shall be prepared by 

the agency.  

(b). If the concerned government officials are able to identify the boundaries of 

the government land as per records, the government land has to be 

demarcated first before demarcating the private properties. If the concerned 

government officials are unable to identify the boundaries of the 

government land as per records or no record is available pertaining to those 

government land parcels/properties, the boundaries of the adjoining land 

parcels/properties should be fixed first and after fixing the boundaries of 



Page 26 of 88 
 

all the adjoining land parcels/properties, the government land 

parcels/properties should be worked out.  

(c).  Reconcile the area so worked out with the related records.  

(d). The land parcel map pertaining to the government land parcels shall be 

handed over to concerned government officer who shall record the 

objections if any. 

 

5.5  Generation of Draft LPM and Distribution :  

(a). After the completion of Cadastral revenue map generation/ ground survey, 

the demarcators have to generate the Draft LPM and print on the 

prescribed template with actual dimensions, details of adjoining survey 

numbers, etc.   

(b). The scale of LPM sketch should fit an A4 size paper and it should be fit to 

the next scale of 50. (For e.g. if the scale is coming to 1:446 then it should 

be fit to a scale of 1:450; in case the scale is coming as 1:421 then it should 

be fit to a scale of 1:450 and in case the scale required to fit in the paper is 

1:496, then it should be fit to a scale of 1:500)  

(c).  The draft LPM shall be given to the concerned enjoyer or owner within 

two days.  

                                                                                                                                                            

5.6 Objections Handling:  

(a).  Individual notices in prescribed format shall be given to every registered 

holder/enjoyer with a copy of land parcel map and measurement details etc. 

marked on the same notice. Individual notices shall be either personally served 

or sent by the registered post with acknowledgement due if the land owners are 

out side village or town. On expiry of stipulated  period, (10 days),  if any 

objections raised by the enjoyer, shall be recorded in the   objections register.  

(b).  Agency team shall assist the Government Officer in resolving the 

objections. If required the survey team has to resurvey the field of the enjoyer, 

incorporate the necessary changes and generate revised LPM.  

(c).  Survey team shall maintain the objections tracking register. The 

objections shall also be tracked in DTDB in GIS form ,  

 

5.7 Promulgation of Survey Records:  

(a).  Subsequently, draft record of land register, village map, and individual 

parcel maps of agricultural and non agricultural lands would be displayed 

for 30 days in the office of Gram Panchayat/ Taluka/ Block for the 

information of public.  

(b).  Complaints should be maintained during the above period to register 

complaints received and all complaints received should be acknowledged 

by a receipt.  



Page 27 of 88 
 

(c).  Complaints received shall be verified and necessary corrections if 

warranted shall be carried out in all concerned spatial and non-spatial 

records. Agency/s shall help the government staff if resurvey of the parcel 

is required.  

(d).  The adjudication team will have one Surveyor who will be assisted by one 

ETS machine operator from the applicant.  

(e).  The adjudication team will take up objections village wise. They should 

draw up a day wise Program of objections taken on record and inform 

concerned farmers/owners well in advance. They shall dispose all 

objections as per rules laid down under relevant Act.  

(f).  As soon as disposal of objections is completed a final notification under 

relevant rules and regulations will be published completing the process of 

survey.  

(g).  The village land parcel register will be updated by the Agency/s as per 

objection disposal information received from the adjudication team.  

(h).  The final information should be taken to data centre established at the state 

level to generate all deliverables.  

 

5.8 Output Guidelines for Agency:  

(a).  The delivery will be in Three formats. (.DXF, .DWG and .SHP)   

(b). DXF ï will contain only polylines, points and text in their appropriate 

layer and color.  

(c). DWG content should be the same as in case of DXF except the symbology 

assigned and hatch pattern.  

(d). First submission shall be the .DXF, which will be checked digitally for the 

quality. On acceptance of the same, .DWG files should be submitted.  

(e).  All the deliverables pertaining to a taluka/block shall be submitted for 

approval by BoR as a single submission.  

(f).  The finally submitted maps will be sample checked. More than 20 errors in 

a .DXF delivery may lead to complete rejection of the entire submission.  

(g).  Similarly, in case of .DWG files submitted sheet wise should have all 

layers properly named as specified. More than 5 errors in a sheet may lead 

to the rejection of the sheet. More than 10 sheet rejection of the entire 

project submission, may lead to the entire rejection of the submission.  

(h).  The QC forms duly filled in should be accompanied with every submission 

of digital data in CD media.  

(i).  The Agency has to enforce good quality control measures to meet the 

requirements of the DOLR and BoR/ State Revenue department/ survey 

and settlement commissioner in order to finally deliver a quality product, 

satisfying the content, accuracy and cartographic presentation of the maps 

as specified.  States/UT governments may define minimum accuracy level 
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for cadastral maps   generated at the time of inviting commercial 

applicantions. 

(j ).  One set of hard copy out puts on 1:8000 scale (village map) to be supplied 

by the Agency.  

(k). The names of features from field verification report need to be 

incorporated in the digital data. The job is treated as completed only after it 

is examined and final corrections carried out.  

(l). The map projection and coordinates of the control points are to be in UTM 

grid and WGS 84 datum and MSL datum.  

(m). Land parcels shall be oriented to north  

(n).  All data products should be handled carefully to avoid any loss or damage. 

In case of any damage / loss, the Agency/s stands the responsibility of 

replacing fully.  

(o).  An understanding on security aspects such as safe custody of data / reports 

/ material is to be signed by the Agency/s at the time of taking data from 

the govt.  

(p). The specification / guidelines may be revised from time to time and the 

same will be given to the Agency/s. Agency shall therefore make sure that 

the revised specification / guidelines are followed thereon.  

(q).  Agency shall deploy a simple web site or a suitable tool to publish 

summarized view of the project progress and status. This shall be available 

on line and shall be accessible to all the stake holders. However this shall 

not be accessible to the public domain.  

                                                                                                                                          

5.9 Ground Control Network & Monumentation :  

There shall be Ground control Network at 4 levels (incase of non availability of 

(SOI) data, GCN at 5 level. 

All the control points should be based on datum given below:  

 

5.10 Horizontal Datum:   

WGS-84 (i.e. the latest version of the World Geodetic System standard for use 

in cartography) The Primary Control points of the Survey of India (SOI), 

provided by static GPS observations (72 hours) with dual frequency GPS 

receivers, should be used as reference points  for preparing  district net work  to 

link the district with national survey net work.  

In case of non availability of SOI data of network control points ,same kind of 

data and control points  should be  established in consultation with SOI and 

prepared by the applicant with MSL datum as per  below mentioned standards .   

 

5.11 Base Station:  

At centre of Area of Interest (AOI) With  minimum 72 hour observation by GPS 

with accuracy of 1:100000  
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5.12 Regional Station:   

Control point at a distance of 40 k.m. average with a minimum 24 hour 

observation with GPS at a accuracy of 1: 50000.   

The primary control points of the SOI Should have been post processed with the 

precise ephemeris adjusted with the help of precise engineering software (eg. 

Berenese s/w) to the ITRF co-ordinate system or with a consultation of Survey 

of India. All the   primary and secondary control points   of districts should be 

connected to base and regional station of the SOI as created above, to ensure 

connection to the National Framework.   

 

5.13 Vertical Datum: MSL, i.e. mean Sea Level:   

The precision Bench Mark of the SOI should be used as primary vertical control  

 

5.14  Primary Control Points :   

 

5.14.1 Horizontal   

i.  What kind of places: In protected areas like premises of permanent 

government offices etc. The selected site should be open and clear to sky 

with acute angle of 15 degree. High tension power lines, transformers, 

electric substations, microwave towers, high frequency dish antennas, 

radars, jammers, etc  which interferes with GPS signals, should be strictly 

avoided .  

ii.  Densification: 16 Km average  

iii.   Instrument to be used : Primary Control points shall be identified with 

DGPS  

iv.  Accuracy levels  required: 1:50000.   

v.  Monumentation of Primary Control Points:   

a.  Rock Stone or Sand Stone 30*30*75 cm or RCC.  

b.  The control point should be 15 cm above the ground and 60 cm inside 

the ground.  

c.  The control points should be fixed to the ground using at least 15cm 

of  cement block   

d.  Monuments shall bear a Triangle on top with plummet hole in the 

middle.  Monumentation can be done by engraving the control points 

by 1 ñ dia circle.  

e.  Provision to put GPS reading strip of granite.  

f.  The control point number should be inscribed on the monument.   
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5.14.2 Vertical  

All the primary control points should be connected by spirit level heights. The 

levelling lines for such connections should be terminate at a precision control 

points of the SOI  and  all errors adjusted within them.  

Permissible error for levelling line 0.025 ǆk ( in meters), where the length of 

levelling line in km.  

 

5.15 Secondary Control Points:  

i.  What kind of places: In protected areas like premises of Government 

buildings and other protected structures, Village Tri-junction points, 

village Bi-junctions etc.   

ii.  GCP Selection criteria : The selection criteria  of points should be  

a) GCP should be easily identifiable on aerial imagery as well as on the  

ground. 

  

b) GCP should be a sharp  points on image and ground.  

c)  The selected GCP shall be open and clear to sky, without any 

obstruction  to the sky. All secondary points should be post pointed 

on digitized village map preferably in soft copy. If the post pointing 

on hard copy is to be done , the control points should be post pointed 

at a given distances .  In addition, a sketch of control points and their 

detailed description should be prepared on the ground.   

iii.   Densification: 4 km average  

iv.  Instrument to be used: DGPS.  

v.  Accuracy levels required:  1:20000  

vi. Monumentation of Secondary Control Points:                                                                                                                                                            

a.  Rock Stone or Sand Stone 23*23*75 cm or RCC  

b.  The control point should be 15 cm above the ground and 60 cm inside 

the ground.  

c.  The control points should be fixed to the ground using at least 15cm 

of cement block   

d.  Monuments shall bear a Triangle on top with plummet hole in the 

middle. Monumentation can be done by engraving the control points 

by 1 ñdia circleò.  

e.  Provision to put GPS reading strip of granite.  

f.  The control point number should be inscribed on the monument.  

g.  X, Y and Z co-ordinates are   required.  
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5.16 Tertiary Control Points:  

i.  What kind of places: Preferred places area Village boundary tri-junction 

or bi-junction, Government lands etc., Field tri-junction on village 

boundaries or inside the village. Existing Govt/ non-Govt buildings like 

GP office, school building, veterinary hospital, high tension lines etc.  

ii.  Densification: 1 km average  

iii.  Instrument: DGPS/ETS  

iv.  Accuracy levels required : 1 in 10,000  

v.  Monumentation of Tertiary Control Points  

a.  Rock Stone or Sand Stone 15*15*45 cm or RCC  

b.  The control point should be 10 cm above the ground and 35 cm inside 

the ground.  

c.  The control points should be fixed to the ground using at least 15cm 

of  cement block   

d.  Monuments shall bear a Triangle on top with plummet hole in the 

middle. Monumentation can be done by engraving the control points 

by 1 ñ dia circle.  

e.  Provision to put GPS reading strip of granite.  

f.  The control point number should be inscribed on the monument.  

 

5.17 Auxiliary Control Point:  

 

What kind of places: Each control point (Primary, Secondary and Tertiary 

Control Points) shall be accompanied with one auxiliary control point. It should 

be located on permanent structure like bridges, culverts and other permanent 

building corners etc.  

The auxiliary control point should be within the line of sight from the control 

points  

i.  Densification: There shall be one auxiliary point for each control point  

 typically 200m or more (Primary, Secondary and Tertiary control point)  

ii.  Instrument: DGPS and ETS  

iii.   Accuracy levels required: same as their respective control point   

 

The description of the location of the control point along with a sketch shall be 

submitted to BoR/ State Revenue department/ survey and settlement 

commissioner.  

Note: In case any village tri-junction has not been marked and monumented by 

any of the primary or secondary control points or even if it is tertiary control 
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points, then they should be explicitly monumented as per the parameters 

mentioned for secondary control points.  

 

(1)  The coordinate lists and descriptions of the locations shall be submitted to 

BoR/ State Revenue department/ survey and settlement commissioner .The 

locations and ID s of all the control points should be maintained in GIS 

Form.  

(2)  The coordinate list should be supplied both for geodetic system (lat/long)   

 and Projected system-Universal Traverse  Mercator , i.e the UTM 

projection of the respective area.  

(3)  In case a village tri-junctions has not marked and monumented by primary, 

secondary, or tertiary control points, the same should be monumented as 

per the parameters. 

   

5.18 General Requirements:   

1.  Village boundaries are to be marked.  

2.  The(X, Y, Z) coordinates for the control points should be given in 

spherical coordinates as well as in Cartesian coordinates separately.  

3.  The (X, Y) coordinates should be in WGS 84.and Z in MSL( Mean Sea 

Level)  

4.  The agency should specify the conditions and specification of the 

instruments/system used to acquire the required accuracy.  

5.  Some base lines for calibration with monumentation should be formed at 

selected locations for maintenance.  

6.  A sketch for each category of control points shall be submitted showing 

the location of control points along with description for easy identification.  

7.  A district map showing all   the Primary, secondary and tertiary control 

points with coordinates shall be submitted to the BoR/ State Revenue 

department/ survey and settlement commissioner.  

8.  The agency shall submit a village map showing the primary, secondary and 

tertiary control points with description and coordinates in the prescribed 

format  

9.  The grid supplied by the BoR has to be superimposed on the geodetic 

network to derive the control point numbering.  

10.  Control Points should be only on the boundaries of land parcel and should 

not be in between. When located in govt. premises, it should be located at 

the corner of the buildings or the premises.  

11.  SOI (Survey Of India ) control points should be used or established  a base 

reference for creating Primary and     secondary control points  of the 

Districts. 
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5.19 Formats for Graphical Record:   

A.  Land Parcel Maps:  

1.  Data should be in 2D and 3D  

2.  To be drawn on A4 size paper.  

3.  The parcel map shall be in template prescribed by the Department.  

4.  Area to be recorded in Hectares, Ares and square  meter  

5.  For each land parcel one sketch should be drawn showing outer boundaries 

and topo details. (List of the topo features to be captured will be provided 

before undertaking the resurvey).  

6.  All measurements shall be written facing North or West directions or in 

any readable direction.  

7.  Actual measurement of each demarcated boundary should be exhibited 

including topo details like roads, canals, wells, cart tracks etc., The 

complete list can be given to the short listed applicant.  

8.  Village tri-junction should be denoted by alphabets in clock wise direction. 

Every point in the village like sub division point, cut point, field bend 

points, should be given a unique serial number in numerical.   

9.  Adjacency particulars should be written in encircled Nos. or by village 

names as the case may be.  

10.  The scale of LPM sketch should fit an A4 size paper and it should be fit to 

the next scale of 50. (For e.g. if the scale is coming to 1:446 then it should 

be fit to a scale of 1:450; in case the scale is coming as 1:421 then it should 

be fit to a scale of 1:450 and in case the scale required to fit in the paper is 

1:496, then it should be fit to a scale of 1:500)  

11.  List of coordinates of all the corner points should be written in open space 

of the sketch or on back side page.  

12.  All nearest control points should be exhibited with in or out side frame 

work of Survey No.   

B.  Village Map  

1.  Integrated village map shall be drawn in 1: 4000 scales on A0  size paper.  

2.  The map shall show name of District, Taluka/Block and Village in local 

language/ English language.  

3.  Area in Hectares ï Ares and/or Sq. Km. upto 4th decimal shall be 

recorded.  

4.  It shall exhibit basic statutory particulars like dates of notification under 

the different rules in left hand lower corner. The year of survey and year of 

publishing of village map shall also be displayed in the bottom part. (The 

template shall be approved by the BoR/ State Revenue department/ survey 

and settlement commissioner)  
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5.  It shall show the village tri-junction, all primary control and secondary 

control points, tertiary control points and topo details.  

6.  The topo details shall be represented using the approved symbol library. 

Legend of topo details and boundaries recorded should be exhibited.  

7.  Adjacency particulars to the village shall be displayed.  

8.  List of all control points falling on the village boundary with coordinates 

and location details should be furnished.  

C. Ground Control Network  

1.  District primary control network sketch, which shall show all primary 

control points and details of their locations village and Taluka/Block wise. 

Unique identification no. will be given and the code of the identification 

would be provided.  

2.  Secondary control network sketch for each taluka/block shall show 

primary control points and all secondary control points duly numbered. 

List showing the coordinates and locations of these points shall be 

furnished.  

3.  Description of tertiary and auxiliary control points along with coordinates 

should be furnished for each village, along with primary control point and 

secondary control point for each village.  

4.  For Post-Processed Vectors: All successful GPS observations, exported to 

RINEX format (soft copy)  

5.  For all adequately closed triangles: Network Adjustment results, observed 

closing errors, error distribution value and estimated vector accuracy (hard 

copy)  

6.  GPS report (hard copy), consisting of  

¶ Photograph, final Lat/Lon values and possible error of each monument  

¶ Name of RINEX files associated with each observation Network Diagram  

7   1  c.m. as determined by residuals of the network adjustment with 95% 

confidence interval.  

(D) Creation of   Digital Topographic Database: The boundaries of the parcels 

delineated in the presence of the owner(s) /enjoyers /officials should be 

digitized in GIS format and the attribute information collected in prescribed 

pro-forma should be linked as GIS to create the Digital Topographic Database 

(DTDB)  

 

5.20 Website for project progress & status:   

1.  Agency shall deploy a simple web site or a suitable tool to publish 

summarized view of the project progress and status. This shall be available 

on line and shall be accessible to all the stake holders. However this shall 

not be accessible to the public domain.  
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2.   Non-spatial  database,  conforming  to  the  database  of  E-Dhara  (current  

land  records application in state)  

 

5.21Projection /Coordinate System:   

All geodetic and AT control data, and all other collected coordinate data, should 

be collected  in UTM with WGS84 datum, published to a precision to the 

nearest hundredth of a meter.   

         

5.22 Choice of software and standards:  

The Agency should keep in mind the following points before designing the 

software for survey activity.  

¶ Experience in indigenous developed core GIS/IP technology;   

¶ Experience in indigenous developed core GIS/IP technology; Preference   

shall be given to firm having forged formal associate/tie-up with national    

institutions in the field of GIS and remote sensing.  

Open standards - technical specifications and policies governing information 

flow across the project. Agency cover Domain, Interconnectivity, data 

integration, e-services access and content management. The principle s and 

practice of operating the standards make them ñopenò   GIS software should 

have following capability.  

¶ Customized GIS software should be capable of integrating GIS & image  

¶ functionality with real time information using GPS survey. Follow OGC 

standard ( open geo customization )  

¶ Should be customizable using VBA/ VXT technology. (Microsoft open 

standard )  

¶ Geo-processing capability  

¶ Overlay analysis  

¶ Projection support  

¶ Layer management  

¶ Database management  

¶ Query builder  

¶ Can accept any satellite data support  

¶ With advanced     module like Network analysis, DEM terrine analysis, 3D  

¶ Modeling, mural network classification,  

¶ Geometric correction  

¶ Image enhancement, classification, processing.  

¶ Advanced symbology  

¶ Advanced creation and editing tool for vector data management.  

¶ Can be interlinked with department existing data/ software like e-dhara, 

SRO office data, DILR data, City Survey office data etc. Unicode language 

support   
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¶ The Software should be OGC compliance ( latest version )    

Note: The agency have to provide minimum 5 user license for software (per 

district). The software should be web enabled.  

 

6. SCOPE OF WORK 

 

6.1 The following are the various components of the work envisaged under the 

current RFP process. It is proposed to empanel agencies(which can be in the 

form of consortium of companies) to carry out the end to end responsibilities in 

respect of resurvey activities. The resurvey is to be conducted in the rural areas 

of the district and will not include resurvey of city areas, defence and forest 

areas. The resurvey activities will not cover the abadi areas where only 

boundary marking will be done. The technology the State Government wishes 

to adopt is the pure ground method with Cadastral revenue map generation in 

which a  detailed ground survey using DGPS, ETS and must be able to achieve 

the project requirements in terms of time schedule, accuracy, geo-referencing 

etc. Since the agency will use the pure ground method of surveying for the 

resurvey process, activities would include all the necessary tasks to conduct the 

resurvey process and create spatial data fabric and collate required and relevant 

textual information to generate the required outputs using DGPS and ETS 

equipment. The agency shall also assist the State Government during title 

enquiry process. 

The State Government also wants the accuracy of the project output should be 

maintained as stated below: 

Sr. 

No. 

Type of 

Area 

Target scale of 

cadastral maps 

Maximum on ground 

error on linear 

distance 

1 Agricultural 

land in 

district 

1: 3960, 1 : 4000, 

1: 1000 (habitat 

area) 

+/- 20 cm or 0.025%, 

whichever is smaller 

 

The activities to be carried out as part of the proposed project shall consist of 

the following components: 

¶ Establish Ground Control Points(GCPs) across the project the site 

¶ Prepare the land parcels for the proposed exercise 

¶ Map the identified boundary vertices 

¶ Reconcile the re-survey data with the available records and finalize the 

dimensions of each land parcel 

¶ Deliver the finalized land parcel dimensions and the land records in 

prescribed formats 
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6.2 Approach to Survey (Pure Ground Method): 

The various steps in conducting the re-survey of a village and preparation of 

land records based on the re-survey are as under: 

Pre-Survey Activities- 

¶ Publication of notifications under the relevant rules of the State 

Government in the State and District Gazettes by the Department 

concerned with the survey and settlement work. 

¶ Opening of a publicity cell at the district level, which will generate 

awareness among the owners/Ryots/farmers in the area notified for survey, 

emphasizing the need for them to be present at the time of visit of the 

survey team, and to show the boundaries of their land parcels and 

participate in the survey and settlement process. The establishment of 

publicity cell shall be the responsibility of the Department concerned with 

the survey and settlement work. 

¶ Preparation of detailed schedule, tehsil wise of the visit of survey team to 

each village, and to publish them at the district, tehsil and village levels. 

The programme should be given wide publicity. The detailed schedule 

should be prepared by the survey agency. 

¶ Circulating the detailed schedule of the visits of the survey team among the 

heads of the land owning departments, so that the officials from these 

departments help the survey agency in the identification of the boundaries 

of the land parcels owned by their departments. 

¶ Publication of the village level survey plans, showing details of the day 

wise programme of survey in the concerned village at least ten days before 

commencement of field survey. The revenue village should be taken as a 

unit for survey. 

¶ Fix adequate number of geo-referenced control points in the village under 

re-survey. This activity would be carried out by the agency with the help of 

the respective State Revenue Department and survey officials. 

¶ Before fixation of the control points, the data of control points of Survey of 

India(SOI) for a particular area to prepare a district network with reference 

to SOI network. 

¶ Taking these control points as reference points, fix the boundary points of 

the village using DGPS/ETS. 

¶ Obtain the cadastral village map and all the relevant registers from the 

district survey office. 
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¶ Obtain ROR of the village in the prescribed format from taluka(sub-

district) office. Right of access to such data will be given to agency during 

resurvey work. 

¶ Mark the corrections in village map reflecting the changes due to ROR. 

¶ Also give effect to ROR wherever it is not given. 

¶ Generate a temporary number and also mark them on the map. 

The basic purpose of this activity is to update and prepare the textual and 

the spatial records(cadastral village maps) for resurvey activity. This 

would give the expected ground situation during resurvey. 

¶ Generate the necessary forms. 

6.3 Survey activities: 

¶ Some important points to be noted are 

¶ The observation durations  for GCPs are :- 

(i) 72 hours if aerial distance is more than 80 kms. 

(ii) 12 hours if it is less than 80 kms.  but more than 60 km for PGCPs   

(iii) 4 to 6 hrs if distance is between 20 to 40 km  

(iv) 2 hrs if distance less than 20 km  

¶ Setting up ground control points strictly as per the NLRMP guidelines, 

technical manuals and MIS. The agency shall be advised to take use of 

GCP established by SOI at various places. In the GCP development, 

control points are planned to be established at a distance of ideally 16 kms. 

GCPs at a distance of 16 kms are likely to be of help in Cadastral revenue 

map generation. The department will help them in getting GCPs from the 

SOI. Agency shall bear the cost if any for getting the data. All the GCPs  

should be based on given datums: 

Horizontal Datum: WGS-84 and UTM-zone(The latest version of the 

World Geodetic System Standard for use in cartography) 

Vertical Datum: MSL(Mean Sea level) 

There are some classifications of Ground Control Points(GCPs) and their 

specifications- 

6.3.1 Primary Control Points (PCPs)-  

Primary control point should be mandatory to be taken from SOI GCP. The 

Primary control point of the Survey of India(SOI), provided by static GPS 

observation (72 hours) with dual frequency DGPS receivers should be used. The 

control point of the SOI has been post processed with precise ephemeris 
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adjusted with the help of suitable software to the ITRF co-ordinate system. All 

the secondary, tertiary and auxiliary control points should be connected to the 

primary control points of the SOI, to ensure connection to the National 

framework. As far as possible, the primary control point must use the precision 

Benchmark of SOI should be used. Every primary control point should be fixed 

by observing two masters and one rover in triangle. The loop closures of 

triangle should be less than 3 cm. 

Monumentation of Primary Control points  

¶ Rock stone or Sand Stone or concrete 60*60*75 cm or RCC 

¶ The control point should be 15 cm above the ground and 60 cm inside the 

ground.  

¶ The control points should be fixed to the ground using at least 15cm of 

cement block  

¶ Monuments shall bear a Triangle on top with plummet hole in the middle 

and a 15 cm steel rod inserted (flush with concrete surface).    

¶ The control point number should be inscribed on the monument. 

¶ Densification at the distance of 16 km. 

6.3.2  Secondary Control Points (SCPs)- 

The secondary control points of the SOI should be used wherever available. In 

areas where the requisite density of Secondary control points (4 kms) are not 

available from the SOI, these should be collected by using dual frequency 

DGPS with minimum 4 hours observation. Ideal places for collecting Secondary 

control point are protected areas like premises of government buildings 

including school buildings, Government hospitals, etc. The selected site should 

be open and clear to sky with a cut off angle of 15 degrees. While taking the 

GCPs care must be taken strictly to avoid high tension power lines, 

transformers, electric sub-stations, microwave towers, high frequency dish 

antennas, radars, jammers, water bodies which interfere with GPS signals. All 

secondary control points should be connected with PCP for horizontal and 

vertical network. The densification on an average is 10km. The observations 

should be scheduled with proper mission planning, considering the optimum 

availability and geometric dilution of precision(GDOP) of satellites less than 3 

(that is geometric strength of satellite configuration on DGPS accuracy). 

Monumentation of Secondary Control Points 

¶ Rock-stone or Sand-stone or concrete 23*23*75 cm or RCC. 

¶ The control point should be 15 cm above the ground and 60 cm inside the 

ground. 
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¶ The control points should be fixed to the ground using at least 15 cm of 

cement block. 

¶ Monuments shall bear a triangle on top with a plummet hole in the middle 

and a 15 cm steel rod inserted(flush with concrete surface). 

¶ The control point number should be inscribed on the monument. 

¶ Densification at the distance of 4 km 

Vertical  

¶ All the secondary control points should be connected by sprit-leveled 

heights. The leveling lines for such connections should terminate at 

precision control points of the SOI and all errors adjusted within them.  

¶ Permissible error for leveling line: 0.025ãk (in metres), where k is the 

length of leveling line in kilometers (KM). 

DGPS network design:- The secondary control points should be observed 

with a geometrically sound network plan, connected to Primary control 

points(PCPs) in a triangle. 

            

6.3.3 Tertiary  Control Points (TCPs)- 

The distribution and location of horizontal, vertical and full control points 

should be decided after preparing with the help of input images. The selection 

of location for a control point will depend on the identification of the image 

point and the measurement characteristics of the image point. The selected site 

should be open and clear to the sky, without any obstruction to the sky. But, at 

the same time, they should also meet the horizontal parameters (15 degrees cut-

off angle). Thus, the criteria for selection of such points through dual frequency 

DGPS should be: 

¶ GCP must precisely identifiable on the ground. 

¶ GCP should be a sharp point on image and the ground. 

¶ Tertiary control points should preferably be observed as triangular offsets. 

Single offsets should generally be avoided. 

¶ Minimum observation time should be 45 minutes to one hour. 

¶ Single offset upto 5 kilometres from secondary vertical control may be 

allowed for connection of GPS heights in WGS 84 datum to MSL heights. 

However, such offsets should not be extended. 

¶ Densification @ 1km. 

All tertiary control points should be post pointed on imagery(that is the points 

should be identified on the image), preferably soft copy. If post pointing on hard 
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copy is to be done, the control point should be post pointed at full resolution. In 

addition, a sketch magnifying the vicinity of control points and their detailed 

description should be prepared on the ground, to aid the photogrammetric 

operator.  

In addition, TCPs may be provided on structures like village boundary, tri-

junction or bi-junction, existing govt/non-govt buildings like gram panchayat 

offices, school buildings, veterinary hospitals, etc., as per the field survey 

requirements. The instruments to be used are Dual frequency DGPS, Electronic 

Total Station and the accuracy levels required is 5 cm. 

Monumentation of tertiary control points  

Since the location of control points will be governed by photogrammetric 

requirements of the block of images and the selection criteria of the GCP, it will 

not be possible to construct a monument at most of the tertiary control. 

However, some additional control points provided with the objective of further 

survey by TS may be monumented. The specifications of monumentation are as 

given below:  

¶ Pillar should be of rock-stone or sand-stone or concrete 15*15*45 cm.  

¶ The pillar should be 10 cm above the ground and 35 cm inside the ground.  

¶ The pillar should be fixed to the ground using at least 15 cm of cement 

block. 

¶ Monuments shall bear a triangle on top with plummet hole in  the middle 

and a 15 cm steel rod inserted (7.5 cm inside and 7.5 cm outside).  

¶ Provision of a strip of granite to put GPS reading on. 

¶ The control point number should be inscribed on the monument.  

¶ The pillar should be light in weight. 

¶ The pillar should be easy to install. 

¶ The materials used should be fire-resistant. 

¶ It should stand for atleast 50 years, if metal is proposed, it should be rust 

proof as well as should be difficult to uproot. 

¶ Should have the provision of engraving/punching the name of the 

organization. 

¶ Pillars/markers for sandy/swampy soil. 

¶ In case some modern technology develops at a later stage, the details will 

be circulated separately.  
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6.3.4 Auxiliary Control Points  (ACPs)-  

Each secondary and monumented tertiary control point shall be paired with one 

auxiliary control point, which should be located on permanent structures like 

bridges, culverts, permanent building corners, etc. The auxiliary control points 

should be within the line of sight from the primary, secondary and tertiary 

control points. 30 minutes observation through dual frequency DGPS receivers 

is required for collecting Auxiliary control points. In case a village tri-junction 

has not been marked and monumented by a primary, secondary or tertiary 

control point, the same should be monumented as per the parameters in 

Auxiliary control points. The specifications of Auxiliary control points are 

similar to Tertiary control points. The densification is such that there shall be 

one auxiliary point for each secondary and tertiary control point, typically 200 

metres or more. The instrument to be used is a dual frequency DGPS receiver(as 

used in main control). The accuracy levels required is same as their respective 

primary, secondary and tertiary control points. 

DGPS 

CONTROL   

TYPE AND 

SIZE  

WHERE TO 

ESTABLISH   

Primary Control 

Points(PCP)  

Rock /Sand 

/RCC Stone.  

60*60*75cm 

In protected areas 

like Govt. Offices. 

If Hybrid method 

then the stone will 

represent on stereo 

image. 

Grid: 16X16 sqkm 

Secondary 

Control 

Points (SCP)  

Rock /Sand 

/RCC Stone. 

30*30*75cm  

In bi-village or Tri 

village Junctions 

are recommended. 

2X2sqkm grid 

recommended.  

Tertiary Control 

Points (TCP)  

Rock /Sand 

/RCC Stone. 

15*15*45cm  

Grid wise 

recommended.  

1X1  sqkm grid 

recommended.  

Auxiliary 

Control  

Points  

Not necessary 

for Stone, but 

any permanent 

structure can 

consider.  

Basically this is 

using for carrying  

Total Station 

Survey can be 200 

* 200 m near by 

Tritury Control.  
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¶ Each revenue village will have atleast one PCP or SCP or TCP or ACP  

related to Survey.  

¶ Carry out the field resurvey in the village using DGPS/ETS equipments 

and also collect the information for the concerned land parcel in a pre-

determined format. 

¶ Generate the land parcel sketch in pre-determined scale. Serve a notice to 

the occupant along with this sketch showing necessary details requiring 

any objections from the occupant. State Government officials will be 

helping in this process but the activity primarily needs to be done by the 

survey agency. The signature seal of the State Government officials will be 

affixed to the notice. 

¶ The agency will provide adequate number of survey teams to complete the 

work as per the schedule. 

¶ Each survey team should have atleast one ETS operator, one plane tabler, 

chainman and other required support staff. 

¶ Each survey team should have adequate number of field workers and 

supervisory staff conversant with the local language. 

¶ The adjudication team shall consist of the survey adjudicator, who will 

invariably be a Government official, assisted by one surveyor and one ETS 

operator. The agency will provide the ETS operator along with the ETS. 

¶ A Gram Sabha meeting should preferably be called, to which the 

concerned local officials of the State Government should be invited, and 

the entire action plan(including the day wise schedule) should be discussed 

before commencing the survey work to facilitate further co-operation for 

the survey exercise. 

¶ If any objections are received, a register shall be maintained by the agency 

to record and track the objections raised by the 

owner(s)/enjoyer(s)/occupant(s). The objections should also be flagged in 

the Digital Topographic Database.(DTDB) for better control and 

monitoring. The official along with the concerned person and other related 

persons visit the concerned land parcel. The decision on the objection 

would be taken by the State Government representative. Modify/change 

the map and other record as per the decision in the format prescribed. The 

survey team will resurvey the field of the owner/enjoyer/occupant if 

required and incorporate the necessary changes. 
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¶ The co-ordinate list and description of the location of all the control points 

shall be submitted to the State Government. The location and IDs of all the 

control points should be maintained in GIS form. The co-ordinate list 

should be supplied both for geodetic system (Lat/Long) and Projected 

system-Universal Traverse Mercator that is the UTM projection of the 

respective zone. 

¶ In case a village tri-junction has not been marked and monumented by a 

primary, secondary or tertiary control point, the same should be 

monumented as per the parameters. 

 

6.4 Post Survey activities: 

¶ Generate various records based on the resurvey and information gathered 

from the field. 

¶ In particular generate a discrepancy register which gives the details of land 

parcels showing the area difference between re-survey and old survey 

records and ROR. 

¶ In case where the area of resurveyed land parcel is more than 5% and such 

land parcel has non private land(Government or semi-government or quasi 

government land) on any of its side. 

¶ Digitize the old map (which shall be supplied by the Stat/UT govt)  of the 

survey number and superimpose on the resurveyed parcel land showing the 

variation on the map as well as on the area. The encroached area (of 

adjoining Govt or Panchayat land) is to be shown by dotted lines and given 

a different shading and encroachment land register, in prescribed format 

generated and submitted. The survey agency needs to create the 

encroachment register. 

¶ Handing over the record for promulgation to the specified State 

government official who would take up the promulgation activity. This 

activity is to be done by the specified State Government official. 

¶ Generate on register for new survey number arising out of resurvey with 

no corresponding old survey number(encroachment register), another 

register with old survey number without any corresponding new nos. and 

another one where either the occupant or land use is different. 

¶ The boundaries of parcels delineated in the presence of the 

owner(s)/enjoyer(s)/occupant(s)/officials should be digitized in GIS format 

and the attribute information collected in prescribed proforma should be 

linked as GIS to create the DTDB. Each polygon should have an unique 

Parcel Identification Number (PIN) as per the coding scheme indicated 
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below as in the ROR database. Unique PIN will be formed as specified by 

the respective UT/State govt. to identify the parcel (two for State, three for 

district, five for tehsil, six for village and six for land parcel).  

¶ Cadastral revenue map generation of the features captured from satellite 

image 

¶ Fixing of Mustakil or Sehada Stones 

¶ Geo-referencing/Ortho rectification of the satellite image 

 

6.5 Pilot implementation: 

The agency will be required to implement a pilot project using network data in 

all the revenue villages of an identified district using pure ground method within 

a period of sixteen weeks from issue of Letter of Intent which will cover all the 

activities of the resurvey and all required outputs/deliverables. Based on the 

pilot experience and the lessons learnt, changes if any needed would be made to 

the project implementation approach and plan. 

 

6.6 Deliverables: 

The output of the entire exercise shall be as follows: 

¶ Accurate geo-referenced digital map using established control survey net 

work around existing SOI permanent reference points 

¶ Metadata of all the details 

¶ Raw data of the survey using pure ground method 

¶ Proper indexed map with proper sheet number. 

¶ Sheetwise as well as complete mosaic map of village/taluka/district 

¶ Output files in Open file format(.shp)(WGS 84-UTM respective zone ) 

along with all the supporting files like (.shx, .dbf, .prj, .xml, .sbn, .sbx). 

The output file should be operated on the respective existing 

Bhunaksha/Bhulekh/Bhuabhilekh/Land records application in the State at 

the District, Sub-district(Tehsil)  and any other place where the respective 

State Government desires. The agency will be responsible for this. The 

cadastral maps must be made available in .shp file  to their true scale, 

vectorised and converted to shape file format when the output file of HRSI 

is in .tiff format. Final output must run on the existing Land Records 

application in the State along with Bhunaksha already developed. 

¶ Separate shape files should be provided for each layer digitized by the 

applicant. In case of discrepancies between ROR data and digitized 
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cadastral maps, the agency will do the ground survey for removing the 

discrepancies as per the State Government. 

¶ Spatial and non-spatial data dictionary with feature codes, feature 

type(line, points and polygon). 

¶ Feature description and symbols(alamats). 

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

operability among different systems. 

¶ Geodetic network with co-ordinates and sketch of the control points 

showing their description and location. 

¶ District map, taluka maps, village maps and land parcel maps(LPMs) with 

co-ordinates. 

¶ The boundaries of surveyed parcels shall be downloaded from the ETS and 

linked with the attributes data collected, in the GIS format so as to create 

the DTDB. The final plotting and soft copy of DTDB(Digital Topographic 

Database) of the land parcels and other topographical details shall be 

generated from the ETS data an associated software by the survey agency. 

¶ Database standards: The compatible latest version is to be adopted as a 

standard for Relational Database Management Systems(RDBMS). 

¶ Unicode character coding for each and every alphabet of all the Indian 

languages as the data is in the local language of the respective State/UT. 

The most commonly used encodings are UTF-8(Unicode Transformation 

Format) and UTF-16 should be the character encoding. 

¶ The output of the DGPS/ETS data must also be in RINEX format(Receiver 

independent Exchange format) so as to make it independent of the DGPS 

receivers make used. ETS data must also be in CSV(comma separated 

file).  

¶ DGPS coordinates of revenue stones along with codes. GCP ïthe location 

and ids of all the control points need to be maintained in GIS form and the 

co-ordinate list need to be maintained in both system of (lat/long and WGS 

84 and UTM zone) 

¶ Digitized copies of the village maps showing features like survey number, 

and other details can also be marked on the digitized copies of the village 

maps as it will provide linkage/reference to the old survey numbers. 

¶ Seamlessly mosaiced district digital database with a provision to show 

various layers of various topographical details in customized web based 

GIS software- Technical manual and MIS 2008-09 issued by Department 
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of Land Resources, Government of India. The standard list of topo details 

will be provided to the selected survey agencies. Required number of user 

licenses should be provided. 

¶ Superimposition of old digitized village map on the final resurveyed map. 

The colour coding needs to be done as per specification decided by the 

respective State/UT govt. 

¶  Edge matching with the adjacent districts, if digital database pertaining to 

the adjacent districts already exists. 

¶ Integration of spatial data with the non-spatial database. 

¶ Conversion of entire digital database into existing RDBMS data format. 

¶ Correlation statement with correlation sketch showing correlation of every 

old survey number to the corresponding new LPM number. List of 

coordinates of all the points by which the land parcel would be determined 

including topo details. Every such point shall be given an unique number 

as prescribed. The correlation of the new LPM number should be done 

with  ROR and not the old survey number as  the ROR is uptodate and 

shows the sub-division if any. 

¶ Specification of equipment used for generating data. 

¶ The boundaries of parcels surveyed shall be downloaded from the ETS and 

linked with the attributes data collected, in the GIS format so as to create 

the DTDB. The final plotting and soft copy of DTDB of the land parcels 

and other topographic details shall be generated from the ETS data and 

associated software by the survey agency. 

¶ The final village maps in Hard copy (In 150 GSM of A0 size). Hard copies 

of Map should have the information as like Thana no, Name of Village, 

Scale description (Agriculture land), North Arrow, Map Publishing Date, 

Key Map, Map Grid, and Source Information. The paper and ink to be 

used for hard copy of maps should be best quality as directed by the State 

Government. 

¶ From the perusal of Technical Rules regarding drawing map are following 

feature to be noted on map in following manners to make focus of the 

concerned territorial map; 

¶ Popular name of Revenue village. 

¶ Revenue village name 

¶ Tehsil/Taluka name 

¶ District Name 



Page 49 of 88 
 

¶ Sheet No. 

¶ Scaleéééééé.for measurement as prevalent in cadastral and 

Revisional Survey on suitable scale. 

¶ Year of making map. 

¶ Indicator showing public places like temple, school etc.  

¶ Revenue village boundary showing adjoining Revenue village along with 

Revenue Village Thana No. in N, S, E, and W direction. 

¶ Mark of fixed paints as suchééééé. 

¶ Denotion and mark of scale all round the map as such (ééé) square. 

As decided by State Govt./UT Govt. 

¶ Required feature layers other than land parcels to be incorporated in hard 

copy and soft copy deliverables. Features other than parcel layer are also 

need to be surveyed and a spatial database shall be created by the Agency. 

An indicative list of feature layers and feature types will be given by the 

State Government. 

¶ Creation of Plot No. as per respective State Revenue manual. 

¶ One report of area detail for every land parcel. 

 

6.7 Usage of Hybrid/ High Resolution Satellite imagery with ground 

truthing  in survey/resurvey (HRSI):  

Satellite imagery consists of photographs of Earth or other planets made by 

means of artificial satellites revolving around the earth. Some of these satellites 

are owned by private agencies such as Geo Eye or Digital Globe which sell 

satellite imagery for public use. Since the photographs are taken from space, the 

resolution is usually poorer but it still suffices many purposes such as 

meteorology, forestry, regional planning etc. Recent satellites have started 

giving resolutions of 0.5 m although not useful for engineering purposes. 

Cartosat-1, Cartosat-2 and LISS-IV are also there from DOS, Government of 

India. The detailed information including the process flow is available in 

NLRMP guidelines under Model-III -Usage of Hybrid (HRSI+Cadastral revenue 

map generation using DGPS/ETS). 

While acquiring the HRSI, the following points must be noted: 

¶ It is preferred to take Area of Interest (AOI) from SOI topo sheet if 

available state wise. 

¶ File format should be in shape file or kml file. Should consider the path of 

satellite with our AOI. 
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¶ There must be a specific flight planning too for acquiring aerial imagery. 

¶ The satellite data end product is in Tagged Image file format(TIFF) or 

Geo-TIFF. 

¶ There will also be a camera calibration report. 

¶ In case due to non-clarity/non-availability of the updated parcel 

information at the State Revenue Department, the updation will be carried 

out by the agency from the filed using satellite image with DGPS/ETS . 

¶ The State Government has to acquire the High Resolution Satellite 

imagery (HRSI) from the Space application agencies wherever required 

including subsequent subscriptions periodically and has to bear the cost. 

¶ Registration of vector village data with DGPS coordinates. The village 

map data is to be superimposed over the geo-referenced satellite image for 

the updation of the land parcels and identification of the parcels under 

encroachment. The DGPS survey will be conducted for the ortho-

rectification of the HRSI. 

 

6.8 Geo-referencing of cadastral maps using HRSI: 

The second component is geo-referencing of cadastral maps. The digital 

cadastral maps are carried forward for deriving geodetic coordinates for each 

parcel and in turn for each vertex of the cadastral map. This is achieved through 

geo-referencing the maps using real world coordinates of the ground control 

points (GCPôs). The GCPôs are derived from high resolution satellite data. The 

accuracy of geo-referencing of the cadastral maps using ground coordinates 

from satellite data is analyzed. The geo-referencing of village maps also 

involves the following: 

¶ Acquisition of GCP 

¶ Geo-referencing of Village map 

¶ Validation of geo-referenced output 

¶ Edge-matching of neighboring village maps 

¶ Mosaic Generation at RI, Taluk and District level 

 

6.9  Value addition to geo-referenced cadastral maps  

The third component is value addition to the geo-referenced cadastral maps. The 

spatial information generated using remote sensing & GIS techniques, and 

development of socio-economic data will be integrated with geo-referenced 

cadastral maps. Village level planning will be attempted using spatial/non-

spatial information. This will enrich the utility of cadastral maps in the present 

day context. The scope of applications of geo referenced cadastral maps can be 

attempted with relevant examples. 
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6.10Process involved in using HRSI and DGPS/ETS (Hybrid method): 

 

This section explains the usage of HRSI for the updation of the survey and 

settlement records as per the ground situation followed by the pure ground 

method using DGPS and ETS which is explained in the section of Pure Ground 

method.  

The process involves Geo-referencing of High Resolution Satellite 

imagery(HRSI), Digitization of cadastral maps, Field verification, Public 

validation, attribute addition, linking with ROR and fixing of GCPs(Sehada and 

Mustakil stones). Digitized cadastral maps will be geo-referenced with the help 

of HRSI. The objective is to generate integrated, Geo-referenced revenue 

village map and further extend it to Tehsil/Taluka/Sub-district and then to 

District boundaries and mosaicing of cadastral maps. 

The following are the steps involved in Satellite data preparation: 

¶ Acquisition of satellite data 

¶ GRIDBASE  generation 

¶ MAPGRID generation 

¶ Geo-referencing of LISS images 

¶ Registration of PAN/QB/WV data/HRSI 

¶ Ortho-rectification 

¶ Merged product generation 

 

6.11 

 

An indicative process flow for topography mapping is given above. 
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6.12 

 

 

Another indicative process flow for Thematic mapping such as Land use is 

shown above 
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6.13 

 

An indicative physical characteristics of Basic Satellite imagery is shown 

above. 
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6.14 
 

 

An indicative comparison of the high resolution satellites available are given in 

the above table. 

 

6.15 

 

A comparison of sensor bands among the DG constellation of QB/WV-1/WV-2 

is given in the table above. 

 

6.16 Usage of Hybrid Technology using Aerial Photogrammetry with 

ground truthing in survey/resurvey: 

This technology is a major source of creating Spatial Data. Photogrammetry is 

the "art, science and technology of obtaining reliable information about physical 

objects and the environment through the process of recording, measuring and 

interpreting photographic images. The science of quantitative analysis of 

measurements from photographs Photos - light; Gramma - to draw; Metron - to 

measure. Photogrammetry is quite a simple technology. Just as our two eyes 

allow us to see in three dimensions, taking two photographs from slightly 

different positions will allow us to achieve the same result - stereoscopic vision. 

The real trick is how to take this 3D representation of the world and measure it. 

Photogrammetry then is the science of optimizing photography for and the 

extraction of measurements, in 2 or 3 dimensions, from photographs.  
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Photogrammetry produces the Coordinates of real world points on objects; 

Maps or Plans ï Topographic Maps; Orthorectified imagery; Digital terrain 

models (DTM) and without contacting the surface to be measured, and at a 

predetermined accuracy. Accuracy is mainly determined by the scale of the 

photograph. 

The measurement in photogrammetry involves the following: 

Å Distance- Determining horizontal ground distances and angles from 

measurements made on a vertical photograph 

Å Area- Determining area on ground by doing area computation on 

equivalent vertical photograph 

Å Elevation- Determining object height /terrain elevation by measuring 

image parallax in two stereo Images. 

 

6.16.1  The output of photogrammetry is 

Å Digital elevation Model (DEM):- Itôs a digital representation of 

ground surface/terrain having elevation specified for an area 

Å Ortho-photos: Itôs a photo which are free from geometrical distortion 

such as Uniformity of scale, Lens distortion and camera tilt and is 

considered to have accurate representation of earth on which we can 

directly do measurement to compute distances. 

6.16.2 Types of photogrammetry are 

Å Terrestrial photogrammetry ï the study made by using photos 

obtained from the camera station on ground i.e. the camera axis being 

horizontal or parallel to ground ï suitable for archeological studies. 

Å Aerial photogrammetry ï the study made by using photos obtained 

from the camera station in airborne platform i.e. camera axis being 

perpendicular to the surface of earth (approx truly vertical aerial 

photos) ï suitable for topographical studies. 

Å Aerial Photogrammetry is a technique for creating two dimensional 

(2D) or three dimensional (3D) models from aerial photographs, 

which are pictures of the Earth from a high point, usually an airplane. 

These photographs are then turned into the models by cartographers. 

Aerial Photogrammetry  usually requires photographs of two or more 

angles of the same area in order to map the image, and it may or may 

not involve computer software. 

Å Aerial Photogrammetry may also be useful in a variety of industries. 

It is commonly used in architecture and land development. In 

addition, these mapping techniques may be used in environmental 
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studies of a terrain, such as watershed or deforestation research, in 

city planning, or even in film production. 

Å In many cases the photographic data may not be enough to determine 

the full picture of the landscape. This may be especially true when 

creating a 3D landscape model. Therefore, aerial Photogrammetry 

often combines other types of data with the photographs by using 

instruments such as Light Detection and Ranging (LiDAR), laser 

scanners, or white-light digitizers. 

Å For more Data types one can use Electronic Total Station, Global 

Positioning System etc. 

 

 

An indicative picture of aerial photograph. 

 

6.16.3 The main steps of aerial photogrammetry are 

Å Identify Mapping Area 

Å Choose appropriate Scale 

Å Flight planning and plan ground controls  

Å Place & Survey ground identification marks 

Å Aerial Photography 

Å Checking of Aerial Photos 

Å Mapping (Software) 
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6.16.4 Flight planning involves 

Å Weather Condition 

Å Plan flight during season when itôs a clear weather and free from 

clouds (Avoid rainy season).  

Å Plan flight during day time between 10 am to 2pm when illumination 

is maximum 

6.16.5 Photographic devices: 

Camera - In order to take measurements of objects from photographs, 

the ray bundle must be reconstructed. Therefore, the internal 

geometry of the used camera (which is defined by the focal length, the 

position of the principal point and the lens distortion) has to be 

precisely known. The focal length is called Ăprincipal distanceñ, 

which is the distance of the projection center from the image plane´s 

principal point.  

Depending on the availability of this knowledge, the 

Photogrammetrist divides photographing devices into three 

categories:  

Å Metric Camera 

Å Stereometric Camera 

Å Non ï Metric Camera 

 

6.16.6  Features of metric camera include 

Å They have stable and precisely known internal geometries and very 

low lens distortions. Therefore, they are very expensive devices. The 

principal distance is constant, which means, that the lens cannot be 

sharpened when taking photographs.  

Å Its cost is approximately 20 lacs. 

Å As a result, metric cameras are only usable within a limited range of 

distances towards the object. The image coordinate system is defined 

by (mostly) four fiducial marks, which are mounted on the frame of 

the camera. Terrestrial cameras can be combined with tripods and 

theodolites. 

Å  Aerial metric cameras are built into aero planes mostly looking 

straight downwards. Today, all of them have an image format of 23 

by 23 centimeters.  
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6.16.7 Features of stereo metric camera include 

Å If an object is photographed from two different positions, the line 

between the two projection centers is called ñbaseò. If both 

photographs have viewing directions, which are parallel to each other 

and in a right angle to the base (the so called ñnormal caseò), then 

they have similar properties as the two images of our retinas. 

Therefore, the overlapping area of these two photographs (which are 

called a ñstereopairò) can be seen in 3D, simulating manËs 

stereoscopic vision. 

Å In practice, a stereopair can be produced with a single camera from 

two positions or using a stereometric camera.  

Å A stereometric camera in principle consists of two metric cameras 

mounted at both ends of a bar, which has a precisely measured length 

(mostly 40 or 120 cm). This bar is functioning as the base. Both 

cameras have the same geometric properties.  

 

6.16.8 Ortho-rectification 

Å The word órectificationô means to filter some undesired input and 

convert it to  useful output .  

Å It is extensively used in electronics circuits and Photogrammetry and 

many other fields of science.  

Å A Process by which a tilted or oblique photograph is transformed into 

an equivalent vertical photograph taken from the same exposure 

station. 

6.17 Types of Ortho rectification are:  

 

6.17.1 Analog Method 

Å Ground Control Points (GCP) are determined either conventional 

ground surveys, from published maps, by Global Positioning System 

(GPS) surveys, or by aero triangulation.    These points are taken at 

visible physical features on the landscape. On the corresponding 

image, the x, y photo coordinates are then determined for each 

corresponding GCP. Depending on the type of algorithmic correction 

to be used, a minimum of 3 to 5 GCP must be established. The 

relationship of the x, y photo coordinates to the real world GCP is 

then used to determine the algorithm for resampling the image  

 



Page 59 of 88 
 

6.17.2 DIGITAL RECTIFICATION    

Å The second method of ortho-rectification is to use DEMs. These 

elevations are collected from stereoscopic models by 

photogrammetric methods to form a digital elevation model (DEM). 

As with using GCPs, the mathematical relationship between the real 

world coordinates and the scanned aerial photograph is determined 

and the digital image is resampled to create the rectified image. 

 Factors which affect aerial photography are 

Å Nature 

Å Sun ï Angle 

Å Shadows 

Å Snow 

Å Camera 

Å Tilt  

6.17.3 Method  
Hybrid Survey Methodology using Aerial Photography (wherever 

possible)  shall be strictly as per Part-B Technical manuals ï Chapter-

2 (A) (ii) of the NLRMP Guidelines, Technical Manual and MIS  and 

Cadastral revenue map generation using DGPS/TS shall be strictly as 

per Part-B Technical manuals ï Chapter-2 (A) (i) of the NLRMP 

Guidelines, Technical Manual and MIS. Where it is not possible to 

arrange for Aerial Photography, TS + DGPS method must be adopted. 

 

(NLRMP Guidelines, Technical Manuals and MIS can be download 

from website) 

 

(Note: any kind of errors/variations found by the competent authority 

under Act/Survey Manual and Technical Rules in the survey/resurvey 

Digitised maps prepared by the agency will be corrected only through 

pure ground method using TS and DGPS. It will be mandatory before 

final publication of digitized maps.) Projection has to be calculated on 

UTM WGS 84 in 45 Northern Datum. Vertical Datum: MSL (Mean 

Sea Level). One meter interval has to be taken while creating DTM. 

 

  



Page 60 of 88 
 

6.17.4   Image 

 

SN Particular s 

1 
Aerial Photography Should be cloud free or less 

than 5% cloud cover 

2 
Final product using Aerial Photography should be 

colour balanced. 

3 
Scale of Aerial Photography shall be 1:8000 with 

camera information. 

 

Aerial photograph / Cadastral Map Geo-referencing  

Aerial images need to be taken maintaining a GSD of 10 cm or better. 

Necessary pre-marking or post marking of ground control points are 

required for precise geo-referencing of images. It is required that each 

GCP is clearly identifiable in the aerial image after processing.  

 

6.18 Followings are the steps for image processing: 

(A)  Pre-processing of acquired images with on board GPS data in the INS/IMU 

system, base station GPS and GCP (ground control points)Bundle block 

adjustment, Aerotriangulation, and orthorectification maintaining the 

accuracies as outlined. 

(B)  Agency can use existing fine resolution DEM data or create the new DEM 

using break lines and mass points or if LiDAR is used along with camera 

the same data can be used for undertaking orthorectification of image data. 

(C) Ortho-Product Generation for correction in terrain- induced distortions 

for achieving better planimetric ( X, Y) accuracy.  

(D)  Agency to ensure uniform pixel resolution across RGB and panchromatic 

bands if all the bands are used in the data acquisition. They must also 

ensure pixel co-registration. 

(E) Identification of GCP locations in the aerial imageries. 

(F)    Precisely geo-referencing of image with 15-20 GCP in a village. 

(G)    Overlaying of cadastral map on the ortho-rectified image with affine 

transformation model. The threshold for RMS value and residual error is 1-

pixel and 2-pixels respectively. 

(H)   Hard copy of the ortho images are to be used for field verification of land 

parcel and for further correction process. 

 The agency will have to take permissions from the agencies for conducting 

the survey using aerial photogrammetry. 
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6.19 Latest technologies available in surveying which also can be explored:  

Å LiDAR implies Light Detection and Ranging. In LiDAR a Laser is used to 

throw a light pulse and a sensor is employed to detect the return of the 

pulse. LiDAR has an advantage over photography in that the data set 

generated is in 3D only unlike in photographs where 2D photographs have 

to be converted into 3D by combining 2 stereo images (this process is 

called as raster to vector conversion). Latest of all the geospatial ï data 

capturing technologies. LiDAR can also give more accurate results with 

results upto millimeter accuracy. Hence, LiDAR can be used for all survey 

purposes including engineering design (which requires the highest level 

accuracy).  

Å LiDAR in turn is used through 3 different modes. These are: 

V Terrestial LiDAR:  Carried out from ground in a static position. A 

360 degree model is created from each place the equipment is kept. 

These images can be stitched together to create a topographic map. 

Accuracy is 1 mm. ïDefense permission not required 

V  Mobile LiDAR: In this form a combination of equipment is used. 

These are: a) LiDAR equipment, b) GPS unit for positional accuracy, 

c) Inertial Measurement Unit (IMU) for orientation accuracy and d) 

cameras for recording images (for colouring the output).  - Defense 

permission not required 

V Aerial LiDAR: This is a similar to mobile LiDAR except that the unit 

is mounted on a Aircraft. ï Defense permission required  

 

6.20 Benefits of LiDAR:  

Å Higher productivity ï The superiority of laser scanning method in terms of 

acquired points per time unit is overwhelming.  

Å Higher spatial resolution - Systems that can measure several thousand 

points per second allow a spatial density distribution of observed 

coordinates much more that available with traditional surveying.  

Å Rapid nature of data capture- the scanner offers a cost effective option for 

larger sites.  

Å More detailed presentation of the measuring surfaces and feature enables 

Desktop Surveying.  

Å Ability  to gather data in a non-contact manner- This can be important 

when an area is culturally sensitive, or hazardous.  

Å Possibility for input to a commercial CAD and GIS system for post 

processing.  
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6.21 UAV (Unmanned Aerial Vehicle): 

UAV technology has rapidly evolved and is touching multiple areas. Being 

remotely piloted, UAVôs can perform tasks that manned systems cannot 

perform, either for safety or for economic reasons. These are: 

¶ Remote sensing & Mapping: excellent for mapping medium sized areas 

which are too small for aerial survey but too large for manual survey. Also 

useful for areas with difficult access 

¶ Defence & Internal Security: Ability to monitor large crowds remotely. 

Also useful for thermal monitoring of areas with difficult access like forest 

etc 

¶ Power line monitoring: Monitoring of long corridors of power lines 

¶ Natural disaster monitoring: Monitoring of sites with Natural disaster for 

relief operations 

6.22 General requirements:  

¶ As decided, State specific conditions after negotiations which may be 

agreeable by both the parties at the time of financial applicantion may be 

applicable. 

¶ Other works related to survey that may be agreed after negotiations of 

respective State Governments at the time of financial applicantion may be 

applicable. 

¶ Village boundaries are to be marked. 

¶ The (X, Y, Z) coordinates for the control points should be given in 

spherical coordinates, i.e., geometric figures in three dimensions using 

three coordinates, as well as in Cartesian coordinates, i.e., each point 

defined uniquely in a plane through two numbers, called the x-coordinate 

or abscissa and the y-coordinate or ordinate of the point, separately. 

¶ The (X, Y) coordinates should be in WGS 84 and UTM in respective zone. 

¶ Some baselines for calibration of the monumentation should be maintained 

at selected locations. 

¶ A sketch for each category of the control points shall be submitted, 

showing the location of the control points along with their description for 

easy identification. 
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¶ A district map showing all the primary, secondary and tertiary control 

points along with their coordinates shall be submitted to the State Land 

Revenue and Survey authorities. 

¶  The survey agency shall submit a village map showing the primary, 

secondary and tertiary control points along with their description and 

coordinates in the prescribed format to the State/UT Land Revenue and 

Survey authorities. 

¶  The grid supplied by the State Land Revenue and Survey authorities has to 

be superimposed on the geodetic network of the Survey of India to derive 

the control point numbering. 

¶  Control points should be on the boundaries of the land parcels and not in 

between. 

¶ When located in govt premises, the control point should be at a corner of 

the building or the premises. 

¶ Records: During the subsistence of the Agreement and two years from the 

date of completion of the project, the Survey Agency shall permit the duly 

authorized representative of the State Government (after reasonable 

advance notice is saved on the Survey Agency), from time to time to 

inspect its records and accounts relating to the Services and to make copies 

thereof and shall permit the State Government or any person authorized by 

the State Government, from time to time, to audit such records and 

accounts during and after the services. 

¶ The Survey Agency shall furnish the State Government such information 

relating to the Services and the Project as the State Government may from 

time to time reasonably request. 

¶ The Government of India has decided to implement the Centrally-

Sponsored scheme in the shape of the National Land Records 

Modernization Programme (NLRMP). The NLRMP was approved by the 

Union Cabinet on 21st Aug 2008. The ultimate goal of the NLRMP is to 

usher in the conclusive titling system with title guarantee, to replace the 

current presumptive title system in the country.  
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¶ The main objective of NLRMP is digitizing the cadastral maps in the State 

and linking of the same with textual data (RoR). More services will be 

extended to the citizens. As of now, Land Records application software 

being used for maintaining the RoR, for registration of Property Land 

Deeds and Cadastral maps are designed and developed by NIC. The 

proposed system would create the database of cadastral maps in digitized 

form and the same would be linked into the existing Land Records 

application software through Bhu- Naksha already developed and tested by 

NIC. This would streamline the land revenue administration as the system 

would be temper proof with easy availability of data in the Tehsils/ Sub-

Division/ District/ State/ CSCs. 

¶ Department of Land Resources under the Ministry of Rural Development, 

Government of India has issued a Detailed Guidelines and Technical 

Manual for better implementation of the NLRMP. It is compulsory for the 

Agency to implement these guidelines for the survey/ resurvey of land in 

Project Districts of Bihar. The respective State Government authorizes the 

survey agency to incorporate these guidelines into the Project. The Agency 

undertakes to execute the project as per NLRMP guidelines applicable 

from time to time. 

¶ For every village, there are cadastral maps having parcels of land 

(popularly known as Khasra), which form the basic record of revenue 

administration. The proposed activity will further value add as after linking 

of the cadastral map with textual data, the citizen can be provided with the 

services e.g. RoR with  a geo-referenced plot map (parcel map), showing 

dimensions of each side, area & the adjoining plots and Textual RoR data 

updation in sync with spatial data updation. At present, some of the states 

have linked the ROR with their cadastral map which is not geo-referenced 

through Bhunaksha.  

¶ Bhunaksha 3.0 is web based which also has the capabilities of importing 

data from DGPS/ETS, FMB, geo-referencing of cadastral maps depending 
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on the accuracy of the satellite imagery and also has an android based 

mobile version too. 

¶ The updation of the cadastral map from the field/satellite image/aerial 

photogrammetry will be done by the agencies only. 

¶ After the successful completion of the job, the agency should provide 

support for two years for maintaining records, updation, imparting training 

etc. 

¶ The monumentation of the surveyed point as per the specification 

mentioned above should be done by the agency. The respective co-

ordinates shall be grooved/embedded over the steel plate with unique id 

and steel plate shall be fixed in the permanent structure. The selection of 

the location for the monumentation shall be done in such a fashion that it 

does not get damaged due to the movement of vehicles, etc. The 

monument constructed shall be properly fenced and protected. The agency 

will assign a unique ID and location co-ordinates to every revenue stone 

including mustakils and sehadas. 

¶ Monumentation is to be developed by the agency for all primary, 

secondary, tertiary and auxiliary control points. 

¶ The data about the exact geo-referenced co-ordinates of Mustakils, 

Sehadas and other revenue stones should be communicated to the State 

Government. The Sehadas and revenue stones and mustakils should be 

inscribed with unique code for access of co-ordinates. 

¶ An approved design document will be shared with the agency along with 

the Work order. 

¶ The agency shall follow the rules, regulations, laws and policies/guidelines 

of the State Government and Government of India related to NLRMP, 

Land Records, Survey and Settlements as amended from time to time. The 

missing or extra khasra numbers will be provided to the agency for 

correction. 

¶ After successful implementation of project, agency will hand over 

technical document and user manual for the database of digitized cadastral 
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maps and Intellectual Property Rights(IPR) to the user that is the State 

Government. All the deliverables mentioned in this document would 

become the property of the State Government and the same reserves the 

right to replicate the process in as many tehsils etc within their respective 

State. 

¶ The agency will ensure that the digital vector data is accurate and complete 

as per the requirements detailed out in the Work order. Completion of the 

work is defined as accomplishment of all intended features and the logical 

grouping, as specified in the design document. Accuracy is defined in 

terms of positional correctness, digital vector data and topological 

completeness subject to various tolerance limits as specified in the design 

document. 

¶ Even, if an error is detected at a later stage after the project period and 

during the maintenance period, the agency will carry out the correction in 

the digitized data. 

¶ Standards for data structure for integration with other data defined by NIC, 

DOS, DOLR, Government of India will be followed. 

¶ At each stage of the process, adopted for geo-referencing the village map, 

quality check will be applied to ensure error free database generation. 

 

6.25 Quality Assurance:  

Since these survey records will form the basis of the conclusive titling system, 

they must be prepared with utmost care and accuracy. Hence, the Department 

concerned with survey and settlement will be responsible for ensuring 100% 

quality check at each stage of the preparation of the survey records and the 

responsibilities for this checking must be clearly spelt out among the 

Departmental officials. The survey and settlement office shall carry out 100% 

checking as stipulated in the State Act/manuals. A strict view should be taken 

where too many errors are found un-checked in the survey records. 

A comprehensive quality control program for ensuring the quality of data has to 

be followed based on the criteria provided and permissible accuracy. The 
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measure of accuracy derived based on the allowable limits would fall under one 

of the following heads, viz., physical accuracy and logical accuracy. 

The project will have well defined and set procedures for quality assurance of 

the database. The quality check(QC) procedures are both qualitative and 

quantitative. All the outputs, deliverables and hard copy maps submitted by the 

agency will have to go through the quality check procedure by the State 

Government before acceptance. The following aspects regarding quality 

assurance have to be adhered to by the agency. 

¶ The quality assurance of the data will be carried out by the State 

Government 

¶ This will include checks for topological correctness, unique feature coding, 

and completeness of data, naming conventions, accuracy and RMS errors. 

¶ The quality assurance form duly filled in as per the specified format has to 

be submitted along with the soft copy of data. 

¶ Data not complying with the standards and accuracy specifications will 

have to be corrected by the agency and then will have to be re-submitted 

after necessary corrections. 

¶ If the data complies with the quality assurance standards and error limits 

are in the prescribed range and permissible limits, the data will be 

accepted. 

¶ On sample basis, the geo-referencing files of individual villages and the 

mosaic will be digitally quality checked by the State Government. 

 

6.24 Point features: 

Location of a feature with reference to a standard layer would be the same or 

within the area of the plot. 

 

6.25 Line features:   

Variation in length of a line segment should within the prescribed limit as per 

RFP section 4.5.3. 

 

6.26 Polygon features:   

Variation in the area & perimeter of any polygon feature should be within the 

prescribed limit (0.025%). 
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6.27 Logical accuracy:   

 

This accuracy corresponds to completeness and correctness of data when a data 

set is analyzed. Following tests would be performed to ensure the logical 

accuracy of the data sets:  

An attribute query run on the datasets should give a consistent result in terms of  

a. Number of features selected;  

b. The content of the features selected.  

Any data set resulting out of analysis of two or more datasets should be logical.  

Any spatial query run on the datasets should give the same result in terms of  

a.  Number of features selected;  

b. The content of the features selected.   

In addition to the above, the quality assurance should also comply with the 

following aspects such as completeness, mosaicing fit of the data, positional 

accuracy and attribute accuracy. 

 

6.28 Quality checks on DTDB: 
The elements of the database are to be created as per the standards herein and 

the Agency has to take care that digitization is as per the standards. The inputs 

are subject to validation at each stage and will include qualitative as well as 

quantitative checks for input and output accuracy.  

The creation of a clean digital database (topologically-corrected and geo-coded) 

is the most important and complex task upon which the usefulness of the 

database lies. Two aspects need to be considered here : 

¶ One is the geographic data necessary to define where the parcel of land or, 

for that matter, any other feature is located, 

¶ Second is its unique identification for associating attributes that link to the 

records.  

At every stage, there should be necessary and proper data verification to ensure 

that the resultant database is as free as possible from error. Agency will provide 

the code and description information in a separate file. 
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All the features digitized as per the requirement, would be assigned feature 

codes, as specified in the approved design document released with the Work 

order. The agency will ensure complete and proper association of the 

corresponding feature codes for all features.  

The final data set should fulfill the following criteria for all classes/coverage 

and must be topologically complete: 

¶ Polygons are closed properly. No undershoots or overshoots are 

acceptable. 

¶ All linear features should conform to planarity requirement, that is all 

intersections are properly termed as nodes. 

¶ All polygons have an individual and unique label. 

The agency is required to group various features in different classes/coverage as 

specified in the design document with proper ground control reference points. 

The agency will also provide a comprehensive coverage containing all control 

points and similar important features. 
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7. ROLES AND RESPONSIBILITIES  

 

7.1 Responsibilities of the State Government:  

Since the ownership of the project is with the State Government, their role in 

the successful implementation of the project includes discharging the following 

responsibilities. 

¶ Ensuring that all the participating departments/agencies and stakeholders 

take active part in the project 

¶ Issuing of the necessary Government Orders, circulars, instructions, etc., to 

effect changes in the existing policies, framing of new policies, BPRs and 

such other matters as may be necessary from time to time. 

¶ Performing adjudication work. 

¶ Constituting a Project Management team to monitor and manage the day to 

day activities of the survey agency and issue necessary instructions if 

required. 

¶ Deploying the sufficient number of Government staff for assisting and 

monitoring the agency during the Survey. 

¶ Identifying and nominating personnel for accepting the deliverables. 

¶ Popularize land resurvey project through a media plan for creating 

awareness. 

¶ Approve the field survey plan. 

¶ Assist the agency during the resurvey by providing the necessary 

Government support. 

¶ Conduct title enquiry. 

¶ Co-ordinate with the participating departments and all the stakeholders 

involved in the land resurvey project. 

¶ Monitoring and review of the survey work. 

¶ Finalization of the formats for the deliverables/outputs. 

¶ Help organize training and change management programmes. 

¶ Extent support to agencies. 

 

7.2 Responsibilities of the survey agency: 

The following are some of the roles and responsibilities of the survey agency 

which include: 

¶ Setting up of infrastructure for processing of data. 

¶ Prepare the field re-survey plan. 

¶ Setting up of GCPs as per standard specifications as decided by respective 

State/UT Govt. 

¶ Conduct the field survey 
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¶ Deploying the required infrastructure and skilled and experienced 

resources, including workstations, laptops, printers, plotters, scanners, 

connectivity with the necessary and sufficient system software licenses. 

¶ Generate village cadastral maps, land resurvey database and updated land 

records. 

¶ Creation of non-spatial database, relating to the ownership particulars of 

each parcel of land, land use etc. 

¶ Assist the State Government during the title enquiry exercise. The village 

cadastral maps and ROR will be given to the agencies, free of cost in the 

form of soft copies. The resurvey agency will reconcile the information as 

per the ROR and other relevant records. The agency will not be doing any 

statutory activity relating to titling. 

¶ Quality check of all the deliverables before submitting to the State 

Government. 

¶ Provide user training at all levels and prepare and issue supporting 

documentation such as user manuals, maintenance manuals, etc. 

¶ Liason with other departments/agencies like SOI, forest department, 

agriculture and other land owing departments to accomplish the 

commissioning of the project as per the terms of contract.  

 

7.3 Feature layers: 

Layer Details of Digital Map  

Layers need to be created minimum on flowing details on the digital Map which 

will be created after the survey/resurvey. 

 

Layer 

Code 

Layer Name S.N. Feature Type Geometry 

1 Cadastral 

Details 

1 North Arrow Point 

  2 Spot Height Point 

  3 Primary control point Point 

  4 Secondary control point Point 

  5 Tertiary control point Point 

  6 Auxiliary control point Point 

  7 Village Trijunction point Point 

  8 Village bijunction point Point 

  9 Field survey stone Point 

  10 Rock mark Point 

  11 Bench mark Polygon 

  12 Parcel Boundary Polygon 

  13 Village boundary Polygon 
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  14 Halka Boundary Polygon 

  15 Anchal bountry Polygon 

  16 CDB boundary Polygon 

  17 Municipal boundary Polygon 

  18 District boundary Polygon 

  19 Forest Boundary Polygon 

  20 Swamp Point 

  21 Scrubs and Jungle Point 

  22 Travelers Bungalow Point 

  23 Cart  Track Line 

  24 Footpath Line 

  25 Hill  Point 

  26 Hillock Point 

  27 Limit Of Rocky Area  Polygon 

  28 Right Of Way Line 

  29 Ferry Line 

  30 Fort Polygon 

  31 Light House Point 

2 Residential & 

Commercial 

32 Katcha House Point 

  33 Pukka House Point 

  34 Farm House Polygon 

  35 Commercial & Shopping 

Building 

Polygon 

  36 Hotel Polygon 

3 Medical & 

Health 

37 Dispensary Point 

  38 Hospital Polygon 

  39 Primary Health Centre Polygon 

  40 Super Specialty Hospital Point 

  41 Veterinary Hospital Point 

4 Community 

Features 

42 Burial Ground Point 

  43 Graveyard Point 

5 Communication 

Systems 

44 Post Office Point 

  45 Telephone Exchange Polygon 

  46 Telephone Office Point  

  47 Telephone Poles Point 

  48 Telegraphic Office Point 

  49 Communication Towers Point 

  50 Radio/TV Stations Polygon 

6 Electrical 

Objects 

51 Electrical Poles Point 

  52 Electrical Substation Polygon 

  53 Electrical Transformer Point 
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  54 High Tension Line Line 

  55 HT Electrical Towers Point 

  56 Electric Power House Point 

7 Water Bodies 57 River Polygon 

  58 Streams Line 

  59 Main Canal Polygon 

  60 Distributory Canal Polygon 

  61 Underground Drain Line 

  62 Open Drain Line 

  63 Lake Polygon 

  64 Water Tank/Pond Polygon 

  65 Reservoir Polygon 

  66 Pump House Point 

  67 Geyser Point 

  68 Spring Point 

  69 Water Falls Point 

  70 Bore Well Point 

  71 Well Point 

  72 Over Head Tank Point 

  73 Ground Water Tank Polygon 

  74 Water Treatment Plant Polygon 

  75 Water Pipe Lines Line 

  76 Sewage Treatment Plant Point 

8 Roads 77 National Highway Line 

  78 State Highway  Line 

  79 District Road Line 

  80 Cement Concrete Road Line 

  81 Other Road Line 

  82 Kutcha Road Line 

  83 Manhole Point 

  84 Bus station Polygon 

  85 Bus stop Point 

  86 Flyover/Bridge Point 

9 Railways 87 Broad Gauge Double Line Line 

  88 Broad Gauge Single Line Line 

  89 Meter Gauge Double Line Line 

  90 Meter Gauge Single Line Line 

  91 Narrow Gauge Line Line 

  92 Railway Over Bridge Line 

  93 Railway Station Point 

  94 Railway Junction Point 

  95 Railway Crossing Gate Point 

10 Irrigation 

Structures 

96 Dam/Anicut Polygon 

  97 Barrage Polygon 
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  98 Canal Sluice Gate Polygon 

  99 Culvert Point 

  100 Embankment Line 

11 Educational 

Institution 

101 Elementary School Polygon 

  102 High Schools Polygon 

  103 Convents & Public 

Schools 

Polygon 

  104 Junior College Polygon 

  105 Degree College Polygon 

  106 Polytechnic Colleges Polygon 

  107 ITI  Polygon 

  108 Engineering Colleges Polygon 

  109 Medical Colleges Polygon 

  110 Universities Polygon 

  111 Library Polygon 

  112 Bench Mark Polygon 

  113 Plantation Polygon 

  114 Industry Polygon 

12 Cultural & 

Public Utilities 

115 Stadium Polygon 

  116 Open Theatre Point 

  117 Cinema Theatre Polygon 

  118 Milk collection Centre Point 

  119 Worship & Religious 

places 

Polygon 

  120 Function Hall Point 

  121 Industrial Area Polygon 

  122 Park Polygon 

  123 Petrol Pump Polygon 

  124 Play Ground Polygon 

  125 Pylon Line 

  126 Quarry Point 

  127 Traffic Island Point 

  128 Statues Point 

  129 Public Latrines Point 

  130 Public Urinals Point 

  131 Market Polygon 

  132 Police Station Point 

  133 Bank Point 

  134 Govt Office Point 

  135 Godowns Polygon 

  136 Airport Polygon 

13 Archeological 

& Historical 

Features 

137 Buddhist Stupa Point 
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  138 Tunnel Point 

  139 Caves Point 

  140 Museum Polygon 

14 Environmental 

Features 

141 Bird Sanctuary Polygon 

  142 Wild Life Sanctuary Polygon 

  143 Zoo Park Polygon 

  144 National Parks Polygon 

  145 Nurseries Polygon 

 

Note: - Any other symbol recognized by Revenue Department has to be 

incorporated by the Agency. 
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Technical specification of Electronic Total Station(ETS)  

S. 
No.  

Description  
Required Minimum 

Specification  

Specificatio
n of Quoted 

Item  

In 
compliance  
(Yes / No)  

1.  ANG LE M EASUREM ENT  

1.1.  Angular 

Accura cy 

(Standard 

Deviation )  

3 Sec or Better   

1.2.   Least Count

  

0. 1  second  or better   

1.3.   Automatic Level 

Compensator  

Dual-axis Compensator   

1.4.   Compensator 

working range  
+ / - 3.0 Mi nutes or better    

1.5.  Telescopic 

Magnificati on  

30x  or better   

1.6.   Laser source for 

distance 

measure m ent  

LASER  Class I  / LASER Class II / 

LASER III -a 

( Human Eye Safe ) 

  

1.7.  Measur i ng time  3 - 4 Sec   

2.   DISTANCE MEASUREMENT ACCURACY  

2.1.   With Prism  

 

+/ - (2mm+2 ppm ) or better.  

 

  

2.2.   Without prism / 

reflective  sheet  

+/ - (3mm+ 2ppm ) or better.    

3.   TARGET RECOGNITION  

3.1.   Without Prism   400 Meters  or better   

3.2.   With Single 

Prism  

2.5 ~ 3.0 K. Meters or better   

3.3.   Instrument 

Tribrach  

Detachable tribrach for traversing 

application  

  

4.   POWER SUPP LY 

4.1.   Internal Battery

  
¶ Battery / Batteries  with a minimum 

working time up to 12  hrs . 
 

  

4.2.   Charger for 

above Battery 

with  cables  

1 Set quick charger for 2 batteries 

with led display  

  

4.3.   Operating 

Temperature  

- 20 °C  to +50 °C ; or better    

4.4.   Clamps & Slow 

Motion Drives  

Friction Clamp and slow motion / 

endless drive without clamp.  

  

4.5.   Plummet  Inbuilt l aser plummet/op tical   

4.6.   Prism 

Positioning Light  

Track light  /  Guide light preferred / 

Laser light (Human Eye Safe) 

preferred. 

  



Page 77 of 88 
 

Technical specification of Electronic Total Station(ETS)  

S. 
No.  

Description  
Required Minimum 

Specification  

Specificatio
n of Quoted 

Item  

In 
compliance  
(Yes / No)  

4.7.   Prism Height  Automatic / Manual change of 

signal (prism) height with change 

from IR to DR mode in instrument.  

  

4.8.   Data 

Downloading/ 

Port  

Any three of Serial Port or Memory 

Card , Bluetooth, USB 

  

4.9.   Instrument 

Control Unit / 

Keyboard / 

Display  

¶ Display unit should be color day light 
readable in bright outdoor 
atmospheric conditions.  
¶ Alphanumeric keyboard  / 

touchscreen. 
¶ Both side displays :  

o Identical; or  

o Controller touch -screen 

(external, but identical display) 

with similar or better size.  

  

4.10.   Instrument 

Memory  

 

¶ Internal 500MB  or better, 
exclusively for internal storage. 
¶ External  ï Card Memory /USB drive 

with total memory storage capacity of 
2 GB  or better. 

  

4.11.  Onboard / 

Controller 

Software  

 

Cable free graphic color map 

display unit with complete 

topographic and cadastral survey 

tools including COGO functions, 

stack out capabilities etc. The field 

survey data with feature code, layer 

management, background DXF and 

image and attributes information, 

traverse adjustment capabilities and 

GIS compatibility, Import and 

export facility  for .shp, dxf , land 

xml, csv, capability to apply 

coordinate system. 

  

4.12.   Survey & 

Mapping Post 

Processing 

Software  

Field data processing  software 

compatible to the controller s/w 

supporting  GIS Function like least 

square adjustment, Area, Volume, 

contour, import/export support for 

.shp, Dxf, land XML export to 

google earth and license s/w. Post 

Processing  s/w should be able to 

create map on the screen of 

Desktop/laptop . Software should 

be available without any location 

constraint with each ETS / GPS 

device to ensure that data can be 

collected in (.shp) format and 

viewed in map form on display 

screen. 

¶ Survey Post Processing software shall 

be ñfree license software ò  

¶ It should be able to process all signals 

mentioned under the technical 

specifications for ETS equipment in 
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Technical specification of Electronic Total Station(ETS)  

S. 
No.  

Description  
Required Minimum 

Specification  

Specificatio
n of Quoted 

Item  

In 
compliance  
(Yes / No)  

this EOI document. 

 

 

Notes: Least count 0.1 sec or better:- Least count is the smallest measurement 

possible in an instrument. 0.1 second or better indicates high precision 

equipment with the angular accuracy 3 second or better.  If we want high end 

system, then angular accuracy can be improved and we may ask for a system 

like the angular accuracy 1 second and least count 0.1 second or better. 

However, for Land records application angular accuracy of 3 second is 

reasonable for achieving the survey accuracy. 

 

PS: All the accessories along with Electronic Total Station should be main 

instrument OEM make only. 
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Technical specification of Differential Global Positioning 

System  ï DGPS (SURVEY GRADE)  

S. 
No.  

Description  
Required Minimum 

Specification  

Specificatio
n of Quoted 

Item  

In 
compliance  
(Yes / No)  

1.  General Specification  

1.1.  GNSS post 
processing 
receiver  

GNSS post processing 
receiver (capable of 
operating without 
controller) with geodetic 
antenna and all accessories 
with following capabilities.  

  

2.   Measurements Specification  

2.1.   Satellite Tracking  
 

¶ Should be Capable of tracking 

GPS L1 C/A Code and P Code, 

L1/L2 Full cycle Carrier, L2C 

and GLONASS, GALLIEO, 

COMPASS and SBAS and 

should be capable of tracking 

GAGAN.   

¶ Minimum 120 channels 

capable of tracking systems 

as mentioned above. 

  

2.2.   No. of Channel  ¶ Minimum 120 channels , 4 

channels for WAAS / 

EGNOS. DGPS for Land 

records works on L1 = 

1575.42 MHz & L2 = 1227.60 

MHz 

  

3.   Accuracy (Static and Fast Static)  

3.1.   Horizontal   5mm +/ - 0.5 ppm   

3.2.   Vertical   5 mm +/ - 1 ppm   

3.3.   GNSS Antenna  Internal or External  
Geodetic Antenna and 
receiver (with sub mm 
phase center shift). 

  

3.4.   Memory  Internal/  Flash Card  
memory of 1 GB or more 
in Receiver / Controller  

  

3.5.   Communication  ¶ External Power ports, 

(Receiver / Controller)  

¶ 2 Serial Ports,  

¶ 1 integrated USB port; &  

¶ Bluetooth  

  

4.   Physical and Environmental Specification  

4.1.   Specification 
Operating 
Temperature for 
all major 
components 
including GPS 
Receiver, Antenna 
and controller  

-20°C  to +60°C  
 

  

4.2.   Storage 
Temperature for 

-40°C  to +70°C    
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Technical specification of Differential Global Positioning 

System  ï DGPS (SURVEY GRADE)  

S. 
No.  

Description  
Required Minimum 

Specification  

Specificatio
n of Quoted 

Item  

In 
compliance  
(Yes / No)  

all major 
components  
including GPS 
Receiver, Antenna 
and Controller  

4.3.   Humidity  95 -100%  Condensing   

4.4.   Shock  Withstands 1m  pole drop 
onto concrete 

  

4.5.   Position Update 
Rate   

10 Hz  or better    

4.6.   Chargers   External / Internal    

5.   Controller (One Controller Should be offered with each Receiver)  

5.1.  RTK compatibility  Provision for installation of 
RTK survey kit 

  

5.2.   Operating System  Windows Mobile 
Operating system 6.5  or 
latest with 500 MHz 
processor  or better  

  

5.3.   Display  ¶ VGA Color graphical 

¶ Daylight readable touch 

screen  

¶ Backlight illumination.  

  

5.4.   Keypad  Full Alphanumeric Keypad 
/ touchpad  

  

5.5.   Memory  RAM 256 MB  or above   

5.6.   Data Storage  More than 4 GB    

5.7.   Input / Output  USB host and client   

6.   Controller On Board Software  

6.1.   Stack Out  ¶ Should support Graphical 

stakeout, not only for points 

but for Lines and DTM as 

well. 

¶ Should be able perform Real 

Time Quality Control for 

stackout positions. 

  

6.2.   Background Map  ¶ Should be able to accept 

background maps. 

  

6.3.   Total Station and 
scanner data  

¶ Should be able to operate and 

handle total station data as 

well as scanning data for 

integrated surveying. 

  

6.4.   Feature Coding  ¶ Software should support 

feature coding. 

¶ Should accept Users cell 
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Technical specification of Differential Global Positioning 

System  ï DGPS (SURVEY GRADE)  

S. 
No.  

Description  
Required Minimum 

Specification  

Specificatio
n of Quoted 

Item  

In 
compliance  
(Yes / No)  

library.  

6.5.   COGO ¶ Software should have COGO 

functionality  

  

7.  Operating System  

7.1.  Operating System 
of DGPS 
equipment  

Windows XP / Windows 7/ 
Windows 8   
or higher  

  

8.   Data sharing     

8.1.   Importing Raw 
Data  
 

¶ Should be able to import Raw 

data from the GPS receiver as 

well as RINEX format.  

¶ Also should be able to import 

precise ephemeris. 

  

8.2.   Data Export  ¶ Capable of Exporting the data 

in RINEX format as well  as in 

CAD format. 

  

8.3.   Reporting  ¶ Software should be capable of 

generating reports directly 

for the surveyed data 

  

8.4.   Datum 
Tra nsformation  

¶ Software should be capable of 

generating reports directly 

for the surveyed data.  

¶ Capable of transferring the 

data from one datum to 

another should also accept 

User defined Parameters. 

  

8.5.   Conventional Data  ¶ Should be able to handle data 

from Total Station,  digit al 

level for network adjustment  

  

8.6.   Baseline 
Processing  

¶ Should be capable of 

processing code & phase 

measurements 

  

8.7.   Network 
Adjustment  

¶ Should be able to perform 

Network Adjustment using 

Least Square adjustment 

principle.  

  

9.   Survey & Mapping Post Processing Software  

9.1.   Survey & Mapping 
Post Processing 
Software  

¶ Field data processing  

software compatible to the 

controller s/w supporting 

GIS Function like least 

square adjustment, Area, 

Volume, contour, 

import/export support for 

.shp, Dxf, land XML export to 

google earth and license s/w.  

¶ Post Processing s/w should 

be able to create map on the 

screen of Desktop/laptop .  

¶ Software should be available 
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Technical specification of Differential Global Positioning 

System  ï DGPS (SURVEY GRADE)  

S. 
No.  

Description  
Required Minimum 

Specification  

Specificatio
n of Quoted 

Item  

In 
compliance  
(Yes / No)  

without any location 

constraint with each ETS / 

DGPS device to ensure that 

data can be collected in (.shp) 

format and viewed in map 

form on display screen. 

¶ Survey Post Processing 

software shall be ñfree 

license software ò provided 

to the User. 

¶ It should be able to process 

all signals mentioned under 

the technical specifications 

for DGPS equipment in this 

EOI document. 

 

PS: All the accessories along with DGPS Equipment should be main 

instrument OEM make only. 

 




