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Outline 

Four verticals of Geospatial Data at Bhuvan 

Bhuvan Data Science 

• Hot Spot Analysis using temporal LULC data 

• Solar panels over India using satellite data 

Two API based Applications 

Future APIs 



Four verticals of Geospatial Data at Bhuvan 

Satellite Images:  0.3m - 50.0m Thematic Services: 4k to 250k 

PoI Data ~ 100 Millions  Climate & Disaster Data 



Bhuvan Data Science 

• Enrich Bhuvan with AI/ML analytics using the four verticals of 
Bhuvan Geospatial data 

• Provide solutions for citizens and policy makers helping in 
decision making 

• Two API based Applications 
• Hot Spot Analysis using temporal LULC data 

• Solar panels over India using satellite data 



Hot Spot Analysis (HSA) using temporal land use land cover maps – Novel Approach 

Objective: End-to-end automated solution to bring out the locations of major changes over the Decade in Land Use Land Cover 
using 1:250K       Main Emphasis on Agriculture 

Class Mapping 

Kharif Crop, Rabi Crop, Zaid Crop, Double/Triple Crop, Plantation Crop 

Current Fallow Fallow 

Built up Built up 

Wasteland, Rann Wasteland 
Transition matrix Saaty’s Weights 

C - Crop,    F – Fallow,  U – Builtup,   W - Wasteland 

Novel Approach --- Addresses all critical Hot Spot combinations 

Comparison and New Approach 

Year 1 2 3 4 5 6 7 8 9 10 

Crop Crop Crop Fallow Fallow Fallow Builtup Builtup Builtup Builtup 

Fallow Fallow Fallow Fallow Fallow Fallow Fallow Fallow Fallow Fallow 

Approach Transition 

Matrix 

Saaty’s 

weights 
Novel Approach  

Class pattern 

CCCCCCFFFF 0.275 0.211172 0.486172 

CCCCCCCUUUU 0.3 0.292713 0.592713 

FFFFWCCCCC 0.28125 0.275912 0.557162 

FFFFWWWWWC 0.28125 0.534869 0.816119 

CCCCCFFFFW 0.325 0.275912 0.600912 

FFFFWCCCCC 0.28125 0.275912 0.557162 

Eigen 
Weights 

0.166 

0.278 

0.482 

0.813 

From ↓ To → Crop Fallow Builtup Wasteland 

Crop 1 2 3 4 

Fallow 1/2 1 2 3 

Builtup 1/3 1/2 1 2 

Wasteland 1/4 1/3 1/2 1 

Change, Frequency and Latency 



Deriving Hot Spots through Bimodal Distribution 

Input metric image 

Dist. Indore, Madhya Pradesh (3336 sqkm) 
Hot Spot regions: 5.8% (194 sqkm) 

Distribution 1 

Distribution 2 

Threshold Hot Spot Image 

Distribution 1 

Distribution 2 

Dist. Nellore, Andhra Pradesh (9590 sqkm) 
Hot Spot regions: 2.5% (247 sqkm) 

Indore District 

Nellore District 

Bimodal distribution 

Gaussian Distribution 

Skewed Distribution 

Getis-Ord Gi*  Metric 

Box Plot Metric 



Indore  
Hot Spots 

Dist. Indore, Madhya Pradesh (3336 sqkm) 
Hot Spot regions: 5.8%   (194 sqkm) 

Indore 
Emerging  
Hot Spots 

Hot Spot to Emerging Hot Spot  ---    Indore District 



Hot Spot Analysis using temporal LULC data – 
prototype web application 

*under development 



• Smart geospatial solar farm inventory by extracting solar farms from LISS III sensor data.  

• State, district wise statistics of solar farms. 

 Validation carried out in 4-stages using HR data. 

 Model Trained on 1.5TB Data; Accuracy – 97% 

 Object wise detection followed by pixel wise segmentation. 

 Focal loss to handle class imbalance 

 ResNet-34 used as backbone model for RetinaNet & Unet. 

• Threshold area of Solar farms : >=10ha 

• Total Solar Farms Area: 98831 ha 

• No. of Solar Farm clusters: 2976 

• Average area per cluster: 33.21 ha  

Solar Farm Inventory of India from Space 



*under development 

Solar Farm Inventory of India from Space –  
prototype web application 



Ongoing and Future activities 

• Tree Outside Forest 

• Farm Bunds 

• Fishing Boat Detection 

• NTL Regression and Time Series analysis  

• Many more… 

• User owned data as input 
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