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Two-stage method for multi-scale line chart data parsing
WANG Zhaoyu, ZHOU Guofan, SHU Ting

(School of Computer Science and Technology, Zhejiang Sci—Tech University, Hangzhou 310018, China)

[ Abstract] Line chart data analysis is of great value in medical and academic fields. Traditional graphics—based methods need to
classify each pixel and conduct subsequent recognition, which affects the analyzing efficiency. Neural network—based methods also
have some disadvantages such as poor performance in the case of similar background and line colors and thin broken lines since the
models mainly rely on prominent visual features. To solve these problems, this paper proposes a two—stage line graph data parsing
method by integrating graphics and neural network methods. This method is based on color screening of the pixels on the line.
Firstly, the basic information of the chart such as axis label, boundary, corner and grid are detected. Secondly, the neural network
is used to obtain the initial segmentation results, and the traditional graphics method is incorporated to improve the segmentation
results and carry out numerical mapping. The proposed algorithm is evaluated on the multi—scale line graph data sampling dataset.
The F1 - score value of proposed method reaches 0.851 in axis label detection, the mloU value reaches 0.921 in line segmentation,
and average Euclidean distance reaches 0.087 in numerical mapping. Experimental results show that this method can effectively solve
the problem of line graph data parsing in the scene where the line color is close to the background color and the graph resolution is
limited.
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Fig. 1 A two-stage approach on data analysis of line graphs
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Fig. 2 The main process of two — stage method for data analysis of line graph
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Tab. 1 Linear regression error filtering algorithm
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Tab. 2 Parameter setting in axis label detection experiment
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Tab. 3 Axis label detection results
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Fig. 3 Schematic diagram of axis label detection results
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Fig. 4 Comparison of results on linear regression strategy
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Tab. 4 Parameter setting in line graph value extraction experiment
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Tab. 5 Experimental results of numerical extraction of line graph

results
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Fig. 5 Schematic diagram of experimental results of line graph

value extraction
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Fig. 6 Effect of dual color screening strategy on final results
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