JPNT 12(4), 391-398 (2023) Journal of Positioning,
https://doi.org/10.11003/JPNT.2023.12.4.391 ]P f Vj Navigation, and Timing

Correction-Dead Reckoning using Map
Matching Information in an Underground
Parking Lot

Myung Hwan Seo', Jeeseon Kim, Sojin Park, Dongkwon Suh

[@NOIE

Creative Commons Attribution Non-Commercial License (https://creativecommons.org/licenses/by-
nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.



JPNT 12(4), 391-398 (2023)
https://doi.org/10.11003/JPNT.2023.12.4.391

Journal of Positioning,
]I) N T Navigation, and Timing

Correction-Dead Reckoning using Map Matching Information in an

Underground Parking Lot

Myung Hwan Seo’, Jeeseon Kim, Sojin Park, Dongkwon Suh

Hyundai AutoEver, 12, Teheran-ro 113-gil, Gangnam-gu, Seoul, Republic of Korea

ABSTRACT

In this paper, we propose a Correction Dead Reckoning (CDR) solution using correction information such as Map Matching

FeedBack (MMFB) in an underground parking lot. In order to correct position errors in an underground parking lot, vehicle

position and heading errors are corrected using MMFB information in road link properties. The proposed method was

applied to an in-vehicle navigation system and tested. The experimental results show that the proposed robust dead reckoning

solution corrects Dead Reckoning (DR) position errors that occur when driving for a long time in an underground parking lot.
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Fig. 1. Underground parking lot map displayed in navigation system.
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Fig. 2. Issue of DR position error in the underground parking lot.
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Fig. 3. Overview of MMFB information generation, (a) MMFB information,
(b) Road link information in Hyundai department store Pangyo (B6).
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Fig. 4. Overview of the proposed CDR solution using map matching information.
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Table 1. In-vehicle navigation specifications.

STD5W AVN ccNCAVN
DR algorithm Trimble Trimble
Receiver type Single-band (L1) Multi-band (L1&L5)
Number of concurrent GNSS GPS+GAL+GLO GPS+GAL+GLO+BDS
Sensitivity (dBm) -163 -163
Positional accuracy (m) <2.0 <15
Dynamic heading accuracy (deg) <2 <2
Sensor accuracy (dps) +1 +1
Static DR accuracy (cm/s) <10 <10
Sensor rate (Hz) Upto20 Upto20
DR fix rate (Hz) Upto20 Upto 20
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Fig. 5. In-vehicle navigation installation and actual vehicle testing Fig. 6. Test section for measuring positioning performance (Hyundai
environment. department store Pangyo).

(@) (b) (©

Fig. 7. Comparison of conventional DR and proposed CDR positioning performance in an underground parking lot (ccNC AVN, (a) Conventional DR result in
scenario #1, (b) MMFB result in scenario #1, (c) Correction DR result in scenario #1).
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(@)
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Fig. 8. Comparison of Conventional DR and proposed CDR positioning performance in an underground parking lot (STD5W AVN, (a) Conventional DR result
in scenario #1, (b) MMFB result in scenario #1, (c) Correction DR result in scenario #1).

Table 2. Comparison of distance errors according to driving distance in an underground
parking lot (Hyundai department store Pangyo), total driving distance 1.2 km.

ccNCAVN STD5W AVN
Conventional DR Proposed CDR  Conventional DR  Proposed CDR
Test#1 0.76% 0.29% 2.7% 0.32%
Test#2 0.79% 0.27% 3.4% 0.3%
Test#3 0.75% 0.32% 2.8% 0.28%
Test #4 0.8% 0.29% 3.1% 0.34%
Test #5 0.87% 0.31% 3.3% 0.33%
Average performance 0.82% 0.29% 3.1% 0.32%
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ETD(%) = Distance error % 100 (16)
%)~ Total driving distance
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