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Developing indoor and outdoor intelligent mapping technology for
mobile devices
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Abstract

In the application related to surveying and mapping, the mobile mapping systems

can significantly save the workforce and time required. Based on hardware improvements,

mobile sensors are becoming more diverse, smaller, and cheaper, while the accuracy is
improving. On the other hand, with intelligent transportation systems, autonomous
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vehicles have become a new way of transportation in the future. The map for autonomous
vehicles is indispensable in the operation of autonomous vehicles. It assists in
autonomous vehicle decision-making systems and lowers the technical threshold.
High-definition maps (HD maps) for autonomous vehicles mainly rely on the onboard
sensors to obtain point clouds and images and is produced through feature extraction and
manual assistance methods. However, if there is no unified standard production process,
specification, and map formats for producing HD maps for autonomous vehicles, it may
cause inconsistent format issues, resulting in unnecessary resource investment and safety
issues of autonomous vehicles.

In addition to traditional spatial information applications, the surveying industry will
focus on the indoor intelligent mapping technology. This project refers to the HD maps
guideline, HD maps standard, and outdoor mapping experience to construct the indoor
surveying and mapping operation procedure. The test fields are the underground parking
lot of National Cheng Kung University library and the Department of Electrical
Engineering, and Cybersecurity & Smart Technology R&D Building. The mapping
procedure will be adjusted through the actual mapping. All the experiences will facilitate

the establishment of relevant guidelines and standards for indoor HD maps in the future.

Keywords: Indoor intelligent mapping, Indoor semantic map, Mobile mapping,
system, High definition map
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Autonomous driving in a multi-level parking structure
(Kummerle et al.,2009)

Real time localization, path planning and motion control for
autonomous parking in cluttered environment with narrow
passages (Nejad et al., 2012)

Advanced real-time indoor parking localization based on
semi-static objects (Groh et al., 2014)

Automated valet parking and charging for e-mobility
(Schwesinger et al., 2016)

Map-aided multi-level indoor vehicle positioning (Fritsche et
al., 2017)

Collaborative mapping and autonomous
multi-story parking garage (Li et al., 2018)

parking for
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Parking space recognition for autonomous valet parking using
height and salient-line probability maps (Han and Choi, 2015)

Vision-based semantic mapping and localization for
autonomous indoor parking (Huang et al., 2018)

Indoor navigation for a complex parking building based on
computer vision (Jia et al., 2019)

AVP-SLAM: Semantic visual mapping and localization for
autonomous vehicles in the parking lot (Qin et al., 2020)

Improving positioning accuracy via map matching algorithm
for visual—inertial odometer (Meng et al., 2020)
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U.S. patent application N0.14/814,889 (Samyeul, 2016)

VeMap: Indoor road map construction via smartphone-based
vehicle tracking (Gao et al., 2016)

Underground parking lot navigation system using long-term
evolution signal (Shin et al., 2021)
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Improved vehicle positioning for indoor navigation in parking
garages through commercially available maps (Wagner et al.,
2010)

Optimization of map matching algorithms for indoor

navigation in shopping malls (Wilk and Karciarz, 2014)
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