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Motivation
 Multiresolution analysis provides facilities to visualize large data at 

different levels of detail (LoD) while providing the advantages of 
efficient data compression and transmission. 

Contribution
 In this work, hexagonally sampled geospatial data on Digital Earth at a 

fine level is taken as an input and a hierarchical traversal is applied by 
applying decomposition and reconstruction methods. 

 Multiresolution filters are designed based on the three directional 

linear box-spline which is natively supported by modern GPUs.

Multiresolution Filters:

Multiresolution Scheme:

Decomposition:
𝐶 = (( 𝐹 ∗ 𝑢 ∗ 𝑏)↓2) ∗ 𝑏

−1

𝐷 = ((𝐹 ∗ 𝑤)↓2) ∗ 𝑏
−1

Reconstruction
𝐹 = (𝐶↑2) ∗ 𝑢 + (𝐷↑2) ∗ 𝑤

Where, F is the data at fine level. C and D are coefficient and detail at 
coarse level respectively.

Method

Data Structure: Atlas of Connectivity Maps [1]

 Connectivity information of the vertices on Digital Earth surface is 
stored in two dimensional array.

Method

Scale Filter (u):
The hexagonal linear box spline is self similar, i.e. shifts 
of a dilated version can provide the fine version, and 
the necessary coefficients are given by the scale filter. 
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Auto-Correlation Filter (b):
The auto-correlation and its inverse are needed 

because we are orthogonally projecting a fine level 
down to a coarse level.
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Weight Filter (w):
From the orthogonality constraint:
In spatial domain-

𝑤 ∗ 𝑢2
𝑛 ∗ 𝑏2𝑛+1 ↓2 𝑘 = 0, 𝑘 ∈ ℤ

In z-transform domain-
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Mean Square Error: 
4.053 × 10−12

Future Work

 Applying the multiresolution scheme on larger scale data set.
 Investigating the error occurred during reconstruction. 

Data set : ICON (ICOsahedral Non-hydrostatic)
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