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Ultra Resolution UAV based Geo-ICT enabled 



2015 

PROJECT UDAAN IMAGE:5 CM FREQUENT 
DRONE CRASHES 



WHY UAV? THE JOURNEY DURING LAST FOUR YEARS 

• Our efforts on standardizing UAV flights for governance 

applications 

• The property tax assessment: Importance and problems 

• Addressing solution 

 

• The spin-offs and other applications from our efforts 

• Mining, Agriculture, Industry (Cluster devpt) 



PROBLEM MUNICIPAL  
COUNCIL  
BHIWANI 

70 square kilometres 

60,000+ known properties 

21.75% avg tax collection 

struggling with property tax assessment 

many properties not assessed 

huge revenue losses 

Problems of addresses 



CAUSES MUNICIPAL  
COUNCIL  
BHIWANI 

• Lack of legacy data of properties incl. dimensions  

• Rampant corruption & rent seeking during survey 

• Faulty assessment & addresses leading to arrear 
accumulation 

• No system available to penalize defaulting owners 

• Manual preparation of demand notices &  bills 

• Manipulation of records, tampering & omissions in 
sending demand notices.  



MUNICIPAL COUNCIL OF BHIWANI 

IS NOT THE ONLY ONE FACING 

THESE PROBLEMS…. 



PROPERTY TAX MANAGEMENT 
SYSTEM 

ULTRA RESOLUTION UAV BASED GEO-ICT ENABLED 

• Cost-effective UAV based Aerial Mapping 

• Geo-ICT enabled fresh Property Tax Survey   

• Real-time Tax Collection / Payment Status 

• Monitoring Tax Collection ward wise on a 
Dashboard 

• Payment Gateway implementation as at citizen 
centric service 

• Implementation of Grievance Redressal System 

OBJECTIVES: 



Acquisition of ortho-rectified images from a 42-MP 
camera on a hybrid vertical takeoff & landing drone. 

The outputs of the process:  

• 5 cm ultra-high res 3-band true colour orthomosaic  

• 5 cm High resolution digital surface model  

• 5 cm High resolution digital terrain model 

• Contours with 50 cm interval  

METHODOLOGY 



• A smartphone-based solution from ESRI named 
Collector for ArcGIS was used for the survey purposes.  

• A feature access service with sync enabled technique 
to work in offline mode was deployed using cloud 
technology.  

• An ArcSDE based geodatabase was created with the 
necessary domains and fields to facilitate the survey 
team to allow them to collect the data with minimum 
entry efforts. 

METHODOLOGY 



STAGE-1 

UAV 

SURVEY 

OCT-NOV 

2017 
SURVEY FINISHED IN 15 
DAYS 

Yield: Coverage of 90 Km2 in two days 

Accuracy:   

Horizontal : +/- 10 cm        Vertical: +/- 26 
cm 

Endurance:  +90 minutes 

Wind Resistance:  8 m/s (~ 29 Kmph) 

COST: Rs. 11,000 per Sq.Km. 

RECORD BREAKING 
PERFORMANCE 



STAGE-1 

UAV 

SURVEY 

OCT-NOV 

2017 
UAV INNOVATION 

• HARSAC along with Science & Technology Park, Pune 
(DST, GOI) have evolved the process of UAV data 
capturing, processing and handling. 

•  Efforts to standardize the UAV protocol started in 2015 
with 200 ha’s of coverage per flight to 2000 ha’s of 
coverage in 2017-18. 



STAGE-1 

UAV 

SURVEY 

OCT-NOV 

2017 
UAV INNOVATION 

2015  

Fixed wing UAVs Project 
UDAN - Gurugram  

Low endurance, RTK Based, 
24 MP Sensor 

Electro-magnetic Fields from 
High Tension Wires 

Accuracy Depends                   
on Line of Sight 

Rs. 35,000/km 
200Ha/flight 

Take-off and Landing  



STAGE-1 

UAV 

SURVEY 

OCT-NOV 

2017 
UAV INNOVATION 

2015  

Fixed wing UAVs Project 
UDAN - Gurugram  

HIGH  
CRASH  
RATE 



STAGE-1 

UAV 

SURVEY 

OCT-NOV 

2017 
UAV INNOVATION 

2016  
Dual Propeller  

UAV 

Low endurance, RTK Based , 
24 MP Sensor 

To avoid EMF from High 
Tension Wires 

Accuracy Depends                   
on Line of Sight 

 
Rs. 18,000/km 
400Ha/flight 

Take-off and Landing  



STAGE-1 

UAV 

SURVEY 

OCT-NOV 

2017 
UAV INNOVATION 

2017  
Hybrid VTOL 

UAV 

High endurance, 42 MP 
Sensor 

PPK - Provide 10 cm & better 
accuracy without dependency 
of line of sight 

Rs. 11,000/km 
2000Ha/flight 

• Substantially increase 
safety 

• Hybrid Vertical Take Off 
and Landing 

• Stabilized 42 Megapixel 
Sensor 

• On board Post Processing 
Kinematics (PPK) 



STAGE-1 

UAV 

SURVEY 

OCT-NOV 

2017 
UAV INNOVATION 

2017  
Hybrid VTOL 

UAV 

High endurance, 42 MP 
Sensor 

PPK - Provide 10 cm & better 
accuracy without dependency 
of line of sight 

Rs. 11,000/km 
2000Ha/flight 

• Safety: Vertical take off and landing – 
practically operate from 10 x 10 meters site 

• Superior image quality due to 42 MP stabilised 
sensor 

• PPK substantially reduces the need for high 
number of Ground Control Points (GCPs) – 
reduces time and costs 

• Easy of Operation 



STAGE-1 

UAV 

SURVEY 

OCT-NOV 

2017 
UAV INNOVATION 

2017  
Hybrid VTOL 

UAV 

High endurance, 42 MP 
Sensor 

PPK - Provide 10 cm & better 
accuracy without dependency 
of line of sight 

Rs. 11,000/km 
2000Ha/flight 

Take-off  Landing 



PPK TECHNOLOGY 



3D- POINT CLOUD 



STAGE-1 

UAV 

SURVEY 

OCT-NOV 

2017 
UAV INNOVATION 

2015  

Fixed wing UAVs Project 
UDAN - Gurugram  

2016  
Dual Propeller  

UAV 

2017  
Hybrid VTOL 

UAV 

Low endurance, RTK Based, 
24 MP Sensor 

Electro-magnetic Fields from 
High Tension Wires 

Accuracy Depends                   
on Line of Sight 

Low endurance, RTK Based , 
24 MP Sensor 

To avoid EMF from High 
Tension Wires 

Accuracy Depends                   
on Line of Sight 

 

High endurance, 42 MP 
Sensor 

PPK - Provide 10 cm & better 
accuracy without dependency 
of line of sight 

Rs. 35,000/km 
200Ha/flight 

Rs. 18,000/km 
400Ha/flight 

Rs. 11,000/km 
2000Ha/flight 



STAGE-1 

UAV 

SURVEY 

OCT-NOV 

2017 
UAV INNOVATION 

IMPROVED RESOLUTION 



STAGE-1 

UAV 

SURVEY 

OCT-NOV 

2017 
UAV INNOVATION 

SATELLITE 



STAGE-1 

UAV 

SURVEY 

OCT-NOV 

2017 
UAV INNOVATION 

UAV 



STAGE-2 

UAV DATA 

PROCESS 

DEC 

2017 



STAGE-3 

GEO SPATIAL 

DATABSE 

JAN 

2018 



STAGE-4 

WEB PORTAL 

FEB-JUNE 

2018 

GRIEVANCE REDRESSAL 
SYSTEM 



STAGE-4 

WEB PORTAL 

FEB-JUNE 

2018 

GRIEVANCE CORRECTION MODULE 



STAGE-4 

WEB PORTAL 

FEB-JUNE 

2018 

GRIEVANCE CORRECTION MODULE 



STAGE-4 

WEB PORTAL 

FEB-JUNE 

2018 

GRIEVANCE CORRECTION MODULE 



STAGE-4 

WEB PORTAL 

FEB-JUNE 

2018 

GRIEVANCE CORRECTION MODULE 



STAGE-4 

WEB PORTAL 

FEB-JUNE 

2018 

GRIEVANCE CORRECTION MODULE 



STAGE-4 

WEB PORTAL 

FEB-JUNE 

2018 

GRIEVANCE CORRECTION MODULE 



PROPERTY TAX BILL 

STAGE-5 

DEPLOYMENT OF 

CITIZEN SERVICES 

JULY 

2018 

https://onemapggm.mcg.gov.in/bhiwanipropertytax


WARD NO 05 YEAR WISE ASSESSMENT 

Year Total Properties Demand (Rs) Recovery (Rs) Non recovered (Rs) 

2015-16 1150 2145000 440000 1705000 

2016-17 1630 2560000 896000 1664000 

2017-18 2721 4550000 1820000 2730000 



INR21,45,000.00 

INR25,60,000.00 

INR45,50,000.00 

0 

1250000 

2500000 

3750000 

5000000 

2015-16 2016-17 2017-18 
year 

impact on Year wise assessment  
Ward 05 



• The service delivery channel for the user is a single window web 
enabled solution for assessing the tax, payment of tax and grievance 
redressal also. 

• The complete system is paperless and the user can view their property 
details, register any changes in their data through online portal and 
even can view the progress of their file online.    

• The system is 24 x 7 working the user can access the same anytime.    

• The complete solution is online acting as a single window solution for 
assessing the tax, payment of tax and grievance redressal also so the 
user need not go to any place and get all the facilities on his/her mobile 
phone. 

CITIZEN CENTRIC DEVELOPMENT 



• ´The solution is completely online and driven by a single window for 
assessing the tax. Data validation, generation of demand notices and 
grievance redressal is through online portal.  

• ´The entire system is paperless and the user can view their property 
details, register any changes in their data through online portal. He can 
even view the progress of their grievance redressal file online along 
with the officer’s details who is handling the file at that moment.    

CITIZEN CENTRIC DEVELOPMENT 



OVERVIEW OF ADDRESSING ALGORITHM 
EIGHT DIGIT UNIQUE ID 

index_v2.html


RESEARCHING 
TO DEVELOP 
TRANSPARENT, 
ACCOUNTABLE, 
CITIZEN 
CENTRIC, 
GEO-ICT  
ENABLED 
URBAN  
GOVERNANCE  
DIGITAL  
PLATFORM 

PROPERTY TAX MANAGEMENT 

DISEASE CONTROL & HEALTH  

DISASTER MANAGEMENT 

REVENUE RECORDS 

MONITORING MINING 



LAND INFORMATION MANAGEMENT 
APPLICATIONS 



MITIGATION OF VECTOR BORNE 
DISEASES 

APPLICATIONS 



COMPARISON WITH SATELLITE DATA 

50 cm resolution Satellite vs 5cm UAV data 



LAND RECORDS 
APPLICATIONS 



VOLUMETRIC ANALYSIS 
APPLICATIONS 



Legacy Data Validation 

• Disputes Resolved: 758 

• Property Tax Base Increased from 
32,875 to 60,786 

 

MC  
Bhiwani 

Difference between 
Past Demand and 
Current Demand 

Increased by 

198% 



THANK YOU 


