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Abstract: Visual variables, as fundamental visual elements, play a crucial role in the design and expression of map symbols. They enable the

identification and differentiation of geographical features, effectively convey geographical information, and provide aesthetics and visual appeal.

To standardize the map symbol design process, we adopted the design hierarchy concept of “representation-abstraction-concretion” , identified

12 basic graphic elements that constitute map symbols, analyzed and explored the content of visual variable, and clarified six variable contents

applicable to map symbol design, such as shape, size, direction, color, position, and annotation. Based on the combination of visual variables, we

established a formalized expression method for map symbol design, and verified the feasibility of this method through the development of an

automated map symbol plugin tool. The results indicate that the application of this method maintains consistency and standardization in map

symbol design, promotes the communication of geographical information, and facilitates the development and innovation of map symbol design,

which can provide new ideas and approaches for the design and update of map symbols in different types of maps in the future.
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