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Comparative study on data standards of autonomous driving map

Zhan Jiao', Guo Chi"*?, Lei Tingting’, Qu Yiqi*, Wu Hangbin®, Liu Jingnan'
1. Research Center of GNSS, Wuhan University, Wuhan 430079, China; 2. Artificial Intelligence Institute,
Wuhan University, Wuhan 430079, China; 3. School of Geodesy and Geomatics, Wuhan University, Wuhan 430079, China;
4. College of Surveying and Geo-informatics, Tongji University, Shanghai 200092, China

Abstract: As a key infrastructure to realize autonomous driving, an autonomous driving map can provide a large amount of
accurate and semantically rich data to help users understand the surrounding environment in a more detailed scale; assist
perception, positioning, driving planning, and decision control; and meet various high-level application requirements in the
era of intelligence and then effectively promote the development and commercial application of China’ s autonomous driving
related fields. An autonomous driving map data standard guides the production and application of autonomous driving maps,
thus serving as the benchmark for the standardization of autonomous driving map data. At present, there is an urgent need

for autonomous driving map standardization is urgently needed in the fields related to autonomous driving in China, and map
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data standardization has become a hot issue of common concern in the industry. To solve the problem of autonomous driving
map data standardization and promote the efficient development of autonomous driving maps, this paper conducts a compar-
ative study on data standards of autonomous driving maps. First, this paper briefly introduces the mainstream autonomous
driving map data standards at home and abroad. Popular international autonomous driving map data standards mainly
include NDS ( navigation data standard) , OpenDrive, and Kiwi. The development of autonomous driving map data stand-
ards in China started relatively late compared with that in foreign countries. Most of the relevant standards are in the state of
formulation or project approval and have not been commercialized on a large scale. At present, domestic mainstream auton-
omous driving map data standards mainly include intelligent transportation system-intelligent map data model and exchange
format specification, road high-precision electronic navigation map data specification, and Apollo OpenDrive. Second, this
paper analyzes and compares four of them, namely, NDS, OpenDrive, intelligent transportation system-intelligent map data
model and exchange format specification, and road high-precision electronic navigation map data specification. The compar-
ative research is mainly carried out from four dimensions of data structure, data model, map rendering and collaborative
application, and the proposed principles for data standard compilation are given in each dimension; 1) In terms of data
structures, the data structure of autonomous driving map can be divided into logical structure and physical structure, which
are closely related and often serve as the basic content of each data standard to determine the definition of data standard in
map data file storage format and data logic organization model, thus directly affecting the compilation of data standard. By
comparing and analyzing the data structures defined by the four autonomous driving map data standards, this paper clearly
suggests that the database technology should be used to store map data in the form of tables, and the hierarchical data
organization method should be adopted to support flexible and efficient data storage, interaction, and update. 2) In terms of
data models, the data model is used to specify the elements (objects) , attributes, and relationships contained in the auton-
omous driving map data, and explains how to carry out data classification, coding, geometry, and topology representation,
thus often serving as the core content of each data standard. By comparing and analyzing the data models defined by the four
autonomous driving map data standards, this paper clearly suggests that, on the basis of further expanding the data content
of autonomous driving map to include more relevant elements and attributes, a method similar to map layerization should be
adopted to modularize the data organization (including geometric topology network data), to improve the flexibility and
applicability of autonomous driving maps. 3) In terms of map rendering, autonomous driving map will be oriented to the
human-computer shared environment in the future, which needs to meet the needs of both human map recognition and
machine understanding. Therefore, the map data standard should include map rendering and support hierarchical map dis-
play to improve the efficiency of map display and path calculation. 4) In terms of collaborative applications, after years of
development, a standard navigation map has become rich in road traffic information, such as point-of-interest information,
which focuses on describing the real world in a macro sense. By contrast, an autonomous driving map focuses on describing
the environmental conditions of roads and surrounding areas, as well as the topological connection relationship between
lanes. Although an autonomous driving map has more accurate road and lane geometry data, it lacks the rich data content of
standard navigation maps and especially lacks point-of-interest information, which makes the navigation function difficult to
realize. To address this problem, the cooperative application relationship between autonomous driving map and standard
navigation map needs to be established, which can ensure complementary information between an autonomous driving map
and a standard navigation map, and then effectively deal with different requirements. On the basis of the results of compara-
tive analysis, this paper summarizes the principles that should be followed when compiling the data standard of autonomous
driving maps. By analyzing and comparing the data standards of autonomous driving map, this paper summarizes the pro-
posed principles in compiling data standards, which are of reference significance to the formulation of relevant specifications
and standards in China.

Key words: autonomous driving; autonomous driving map; data standard; autonomous driving map data standard; compi-

ling principle
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