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Field Survey-GIS Integrity
Field Survey application
• Measurements
• Data collection

– Spatial data
– Attribute data

GIS and CAD
• Processing
• Visualization
• Management
• Analysis
• Display of geographic 

knowledge
•Cartography
•Cadastral Mapping
•Engineering Survey
•Land Management



Types of Data
• Remember definition…spatially referenced 

data

• 1.  Spatial
• x,y,z or latitude and longitude of Land parcel

• 2.  Non-Spatial
• owner, status, personal details, tax details etc.



Field Surveying sensors

GPS/TPS are preferred over Conventional 
Method

• Collect Non Spatial data along with Spatial Data
• High Accuracy
• Flexiblity for different map scales
• Access to special onboard applications like stakeout
• Digitized Data
• Easily Transferable
• Secure
• Easy to Maintain



Why integrate Map with Attributes
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Present Situation in Landrecords
• Many of the Landrecords department still uses old 

conventional techniques.
• Almost every one uses Plane tabling.
• Many of them have already or are switching to modern 

techniques such as Total Station ,GPS and 
photogrammetry.

• Currently Total Stations are widely used.
• A very few uses GPS and Photogrammatery. 
• Everyone has database either on papers or digital but not 

linked



New Technology  But   is it really New !
• Sensors

– Total Stations
– GPS ( Global Positioning System)

• Mapping Software. 
• GIS Software.

– Customised ELGIS software
• Local Language Software.

– Thoolika fonts
• Attribute management Data Base Engine.

– Microsoft Access
• Automatic register creation 

– Customised solution

A case study on Land Records, Trivandrum



ELGIS Software customized solution

GPS/TPS Data (Map) in DXF format

Coverage Creation in ArcInfo

Shape File Creation

MapViewing Tool

Graphical User Interface

Local Land Register and Feature 
Database

Network Land Register and Feature 
Database

ELGIS is a GIS based customized solution for Land Records 
which works in local language( Malyalam) linking Land register 
data( data base) with Revenue maps



ELGIS Software customized solution

User Name and Password protection



ELGIS Software customized solution

ELGIS very first look

Kottayam district of Kerala



ELGIS Software customized solution
Developed tools for the Application



ELGIS Software customized solution

Hierarchy 

•District Map
•Taluka Map
•Village Map
d.Block map

District name

Village name

Block number

Add New Block to the 
Application



ELGIS Software customized solution
Survey Number details

One survey number can
Contain more than one sub
Divisions numbers

Single click on any survey
Number will give list of 
All subdivisions within it



ELGIS Software customized solution
Sub division number details



ELGIS Software customized solution
Add new survey number/sub division number details



ELGIS Software customized solution
Modify or delete existing data



Final MapFinal GIS intelligent Map



Data Base Concept 

Database in Malyalam



Issues: Gap Between FieldWork -Office Work

• Data Compatibility between GIS Systems and GPS/TPS
• Different Manpower for Field Operation and Office Work.
• Unable to correlate with  Field work
• Not really helpful for Existing Data/ Map Update
• Graphical Data not available in Field

Decision 
Making

Data Input

GPS

Data Processing/
Analysis

GIS GIS Users



Requirement

• Bridge Gap Between GIS work done in office 
environment and Field Operation-Bringing GIS and 
GPS/TPS Closer

• To Visualize, Edit, Manage and Analyze the data and 
Attributes right in the field at the time of data collection



Solution/objective
• Designing and development of Real time interface 

between Field sensors and GIS environment
• Should be portable 
• To be used by surveyors
• Useful for decision makers

• Features:--
• Support various field sensors like GPS/TPS and 

others
• Create/Edit Point, Line, Polygon for mapping
• Navigation
• GIS attribute collection with mapping
• Should have all surveying features
• Should be complete in itself with no further data 

processing required afterwards 



MobileMatriX

• Milestone on road to bring 
GIS into Field 

• Built Around ESRI Arc 
Object Library

• Combine GIS, GPS and TPS 
on one Mobile Platform



Mobile Matrix- Features
• GPS/TPS Interface with GIS

• Mobile Mapping using GPS/TPS

• Field Operation like Free Station, 
Resection

• Navigation - Stakeout

• Land Management -Split Tool with 
Area/Line/Offset

• Copy Feature

• Move Vertices to Reference Line

• Examine Tool

• Coordinate Manager
+ ArcMap Features & Customization



User Interface: Tools, Window



TPS Interface

• Interface with TPS
• Supports Automatic TPS 
• Full Control of TPS at 

Software(Meas, Rec, 
Joystick)

• Status Window shows 
Measurement Mode, 
Battery Status etc.



Free Station/ Resection
• Instrument Setup- At Unknown Location



TPS Stakeout



GPS Interface

• Supports NMEA 
Messages to Integrate with 
any Standard GPS

• A GPS Status window 
shows Position, Satellites 
in view, quality and 
Measurement Button etc



GPS Stake Out

• Current Path
• Reference Line
• Graphical Window
• Display Current Position, 

Target on screen



Land Management -Split Tool with 
Area/Line/Offset

•Split with Area

•Split the Polygon (Land Parcel)  
by defining Area/Ratio 

•Define Attributes of new Feature



Demonstration- Split Tool



Copy Feature

• Copy/Move One 
layer to another 
layer

• Polyline to Polygon
• Polygon to Polyline



Examine Tool
• Extract geometrical properties of Segments and vertices of Polygon 

or Polyline



Coordinate Manager

• To store more than one 
coordinate within one 
Survey Point

• Use Mean Value
• Selected Coordinate
• Delete Coordinate
• Graphical Representation 

of repetitive measurement



Survey Object Reporting

Generate report for Survey Points and their respective Coordinates





MobileMatriX Application Domain

• Disaster Management
• Urban Mapping/Planning
• Energy-Oil,Gas Pipe Lines
• Remote Sensing
• Utilities-Sewerage and 

Telecom
• Watershed 

Management/Ground Water
• Railway/Rural Road 

Mapping
• Rural Cadastral
• Military and 
• Education
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