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What is Line Density Visualization (LDV)?

Approximate LDV

Line segment dataset LDV

Applications: (i) traffic flow analysis and (ii) mobility analysis

Given a set of line segments with size 𝑛, 

generating a 𝑋 × 𝑌-resolution LDV involves 

the computation of the line density value ℒ(𝐪)
for each pixel 𝐪.
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where 𝐿𝑖 denotes the length of line segment 

𝑙𝑖 that is within the range 𝑏 of 𝐪.

Software packages that support LDV: ArcGIS and QGIS

Weakness of LDV: 

(1) LDV takes 𝑂(𝑋𝑌𝑛) time, which cannot be scalable to a large resolution size 

and a large number of line segments. 

(2) Commonly used software packages, ArcGIS and QGIS, merely adopt the 

naïve implementation, which cannot handle large-scale datasets. 

LARGE: A Length-Aggregation-based Grid Structure

𝜖LDV: Given a relative error 𝜖, we need to compute 

𝐴(𝐪) for each pixel 𝐪 so that 

1 − 𝜖 ℒ 𝐪 ≤ 𝐴 𝐪 ≤ 1 + 𝜖 ℒ 𝐪
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if ℒ 𝐪 < 𝜏1

if 𝜏1 ≤ ℒ 𝐪 < 𝜏2

if ℒ 𝐪 ≥ 𝜏𝐷

𝜏LDV: Given a set of 𝐷 thresholds, 𝜏1, 𝜏2,…, 𝜏𝐷, we 

need to classify ℒ 𝐪 to be different color levels 𝐶 𝐪

Find the accumulative length for each entry. Construct LARGE.

Bound Functions (based on LARGE)

𝐿𝐵 (𝐪) 𝑈𝐵 (𝐪)

Filtering Conditions

𝐿𝐵𝑎(𝐪) 𝑈𝐵𝑎(𝐪)

𝜖LDV 𝜏LDV𝑂(1) time 𝑂(min(𝑋, 𝑌)) time

User Interface Efficiency Results Number of Users
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Details of datasets
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