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Introduction to Remap

• Data transfer between two meshes

• Uses range from image resizing to simulations of fluid mechanics

• Accuracy and performance are main issues

• Methods observed:

− 1D Point-wise remap

− 1D Conservative remap
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Meshes and Fields
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Meshes and Fields

• Field
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Point-Wise Remap

• Field values are defined at source nodes

− Node-to-node transfer of data

• Piece-wise Linear Approximation

• Search

• Linear Interpolation
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Piece-wise Linear Approximation

slope: y-intercept:
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Linear Search

• Sequential algorithm

• Works on unsorted arrays

• Time complexity = O(N)
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Binary Search

• Repeatedly halves search 

interval

• Only works on sorted arrays

• Time complexity = O(log N)
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Linear Interpolation

• Receives source location of target 

node from search

• Calculates target field value using 

source cell slope and y-intercept
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Verification Using a Linear Equation

𝑦 =  3𝑥 + 2

Source 
Mesh

Target 
Mesh

# Cells 10 7

# Nodes 11 8
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Verification Using a Quadratic Equation

𝑦 = −4(𝑥 − 1
2)2 + 1

Source 
Mesh

Target 
Mesh

# Cells 10 7

# Nodes 11 8
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Profiling against 200 target cells

𝑡𝑎𝑣𝑔 =
𝑡𝑒𝑛𝑑 − 𝑡𝑠𝑡𝑎𝑟𝑡

#𝑐𝑒𝑙𝑙𝑠

• Used <chronos> library

• Timing blocks around 

search function
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Conservative Remap

• Field values are defined at cell midpoints

• Field values are the area under the curve of the respective cell

− Area is conserved between meshes

• Search

• Intersections

• Interpolation Using Area
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Linear Search
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Binary Search



188/15/2023

Intersections



198/15/2023

Interpolation Using Area

• Target cell area is summation of intersected areas

• Target cell height is calculated using area

    and cell width
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Verification Using a Linear Equation

𝑦 =  3𝑥 + 2

Source 
Mesh

Target 
Mesh

# Cells 10 7

# Nodes 11 8

Area

Source Mesh 3.5000

Target Mesh 3.5000



218/15/2023

Verification Using a Quadratic Equation

𝑦 = −4(𝑥 − 1
2)2 + 1

Source 
Mesh

Target 
Mesh

# Cells 10 7

# Nodes 11 8

Area

Source Mesh 0.67000

Target Mesh 0.67000
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Profiling Against 200 Target Cells

• Used <chronos> library

• Timing blocks around 

search function

𝑡𝑎𝑣𝑔 =
𝑡𝑒𝑛𝑑 − 𝑡𝑠𝑡𝑎𝑟𝑡

#𝑐𝑒𝑙𝑙𝑠
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Conclusion

• Implemented two different remapping algorithms

⁃ Point-wise: node-to-node data remapping 

⁃ Conservative: conserves the area under the curve

• Studied performance of both linear and binary searches

⁃ Found that the binary search was more efficient
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Thanks! Any Questions?



258/15/2023


	Slide 1: Data Remapping Between One-Dimensional  Meshes
	Slide 2: Acknowledgements 
	Slide 3: Outline
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12: Verification Using a Linear Equation
	Slide 13: Verification Using a Quadratic Equation
	Slide 14: Profiling against 200 target cells
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20: Verification Using a Linear Equation
	Slide 21: Verification Using a Quadratic Equation
	Slide 22: Profiling Against 200 Target Cells
	Slide 23: Conclusion
	Slide 24: Thanks! Any Questions?
	Slide 25

