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The Problem of Data Remap

• Remapping involves two meshes (source and target), where a discrete set of field values (data) is 
available on only one of the meshes (source mesh).

• Since the source and target mesh can be different, we need to find an approximation of the field on 
the target mesh using the data available on the source mesh.

• We will consider two algorithms for this problem: 

• Point-wise remap

• Conservative remap.
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Meshes and Fields

• Meshes
• A mesh is a discretized approximation of a shape in 

any-dimension. 

• Contain nodes and cells.

• 1-D for our purposes.

• Field
• The corresponding y-values (data) at the given x-

values on a mesh.

Field Values
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Point-wise Remap

• Remap of individual points of a target mesh.

• Field is defined at the nodes of the source 

mesh.

• We obtain an approximation over the source 

mesh by using piece-wise linear 

interpolation.

• We will use the linear approximation to 

interpolate a field of a target mesh, using 

our source field.

Before Approximation

After Approximation
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Linear Search for Point-wise Remap
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Binary Search for Point-wise Remap
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Interpolation for Point-wise Remap

• Found slope and intercept of the linear 

approximation over found source cell.

• Found source cell which target cell lies in. 

• Given a target point x_𝑡𝑎𝑟𝑔, we can find an 

approximate 𝑦_𝑡𝑎𝑟𝑔 by using:

 𝑦𝑡𝑎𝑟𝑔 = 𝑚𝑠𝑜𝑢𝑟𝑐𝑒𝑥𝑡𝑎𝑟𝑔 + 𝑏𝑠𝑜𝑢𝑟𝑐𝑒
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Point-wise Remap Results

Quadratic Equation (𝒚 = −𝟒 𝒙 −
𝟏

𝟐

𝟐
+ 𝟏)Linear Equation (𝒚 = 𝟑𝒙 +

𝟐)
Linear Equation (𝒚 = 𝟑𝒙 + 𝟐) Quadratic Equation (𝒚 = −𝟒 𝒙 −

𝟏

𝟐

𝟐
+ 𝟏)

Source Target

#Cells 10 7

#Nodes 11 8

Source Target

#Cells 10 9

#Nodes 11 10
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Conservative Remap

• Uses area under the curve of a source 

field to interpolate field data on a target 

mesh.

 

• Points at the middle of the cell make 

up the source field.

• 3-step process:

• Search 

• Intersect

• Interpolate
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Search for Conservative Remap
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Intersect
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Interpolate

• We get the field value using target cell width 

and the target cell area. 

• Target cell width:

  ℎ𝑡 = 𝑥𝑒𝑛𝑑 − 𝑥𝑠𝑡𝑎𝑟𝑡 

• Target cell area:

𝐴𝑡 = (෍

𝑛=1

𝑁𝑠

𝐼𝑛
𝑠𝑡 ∗ 𝑦𝑛

𝑠)

• Target field value at the midpoint of the cell:

𝑦𝑡 = 𝐴𝑡/ℎ𝑡
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Results for Conservative Remap

Linear Equation (𝒚 = 𝟖𝒙 + 𝟏/𝟐) Quadratic Equation (𝒚 = −𝟒 𝒙 −
𝟏

𝟐

𝟐
+ 𝟏)

Source Target

#Cells 8 5

#Nodes 9 6

Source Target

#Cells 10 9

#Nodes 11 10
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Point-wise

Profiling
Conservative

• Used C++ ”Chronos” library.

• Used “chrono::high_resolution_ 

clock::now()” function to register 

the start and end times for our 

searches. 

• Used timing blocks around the 

loops for the searches.

• The average time:

𝑇𝑎𝑣𝑔 =
𝑇𝑒𝑛𝑑 − 𝑇𝑠𝑡𝑎𝑟𝑡

𝑛𝑡

• 𝑛𝑡 = 100 target cells.

1-10,000 source cells

1-1,000,000 source cells

1-1,000,000 source cells

1-10,000 source cells
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Conclusion

• Completed study of two data remap algorithms

• Pointwise interpolates node-based fields.

• Conservative interpolates cell-center based fields.

• We found that while point-wise does allow us to complete remap, it doesn’t 

conserve mass, which is important when dealing with meshes containing 

specific properties that require the use and conservation of mass in order to be 

represented properly. 

• We also studied performance of linear and binary searches.

• Binary outperforms the linear search on sorted data. 
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Thank You! Questions?
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