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Need for development
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Feasibility analysis
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� Component integration
� Equations for calibration and processing
� Simulations and testing
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System Design
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Determination of angles and heights at which instruments should be 
mounted.
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System Design
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System Design
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System Design
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System Design
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Solve equations (1) and (2) to compute angles.
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θθθθ = 20°°°° θθθθ = 30°°°°
β = 8.39° β = 13.4°
α = 7.87° α = 11.6°
W = 5.35 m W = 3.64 m

Case 1 Case II

Increasing the tilt angle decreases the width of the scanned region.



Integration Infrastructure
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Integration Infrastructure
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System calibration
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Determination of GPS vector and Bore Sight values.
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System calibration
14

Geoinformatics Laboratory, IIT Kanpur



System calibration
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System calibration
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( ) ( ) ( ), IMU GPS global
i a a global las las las IMUF l c r i r i R T M= − × × ×

Minimize the function to determine the calibration parameters.
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global gential global global
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( , , )global
GPS GPS GPS GPST T X Y Z=

( ) ( ) ( )0 0 0
IMU
las x y zR R R Rα β γ= × ×

[ ], ,offsetvector dx dy dz=

To determine the parameters:



Test field
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Test field
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Flow
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Results
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Results
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Results
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Results
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Conclusive remarks
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� Developed methodology for calibration and 
integration of the system.

� Developed complete set of equations for 
calibration and computations.

Geoinformatics Laboratory, IIT Kanpur

calibration and computations.
� Developed software for processing of data 

captured by mobile mapping system.
� Realized a complete land based mobile 

mapping system.
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Thank you!
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