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Abstract

With the widespread application of vector tile rendering technology, the design of map symbols for
interleaved tile maps faces significant visual consistency challenges in multi-scale interleaved sce-
narios. Traditional methods rely on cartographers’ experience and lack quantitative evaluation
mechanisms, resulting in abrupt symbol transitions and visual conflicts when map data of different
scales coexist in the same view. This paper proposes an optimization method for interleaved tile
map symbol design based on information entropy tuning. Taking tiles as the basic computational
unit, the method constructs a feature probability distribution model and a style entropy calculation
model, establishes a comprehensive tile information entropy model, and guides the continuous op-
timization of the map symbol library through iterative tuning of tile style information entropy. Ex-
periments use staggered tiles vector nautical charts as test data, dividing nine display-scale inter-
vals from 1:1,000 to 1:10,000,000 with corresponding data-scale configurations and progressive
loading performance tests. Results demonstrate that after applying this method, the overall tile in-
formation entropy decreases from 0.72 to 0.16, a reduction of 77.8%, significantly improving the
display continuity and stability of map symbols in interleaved scenarios. The method supports cross-
scale symbol display from 1:1,000 to 1:10,000,000; in the S4 scenario (display scale 1:100,000), the
performance knee occurs at N = 20 overlapping map sheets with an average frame rate of 29 fps,
effectively addressing the challenge of quantitative optimization in multi-scale symbol design for
interleaved tile maps.
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Figure 1. Flow chart of the optimization method for interleaved tile map symbol design based on information entropy tuning
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Table 1. Configuration of staggered tiles: display scale range, data scale, map sheet size and test scenarios
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Table 2. Measured performance metrics vs. overlaid map sheet count in viewport for scenario s4 (display scale: 1:100,000)
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Table 4. Comparison of performance indicators between the traditional scheme and the proposed method
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