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A Study on the Performane Requirement of Precise Digital Map for
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Abstract: To enable the efficient operation of ITS, it is necessary to collect location data for vehicles on the road. In the case of
futuristic transportation systems like ubiquitous transportation and smart highway, a method of data collection that is advanced
enough to incorporate road lane recognition is required. To meet this requirement, technology based on radio frequency identification
(RFID) has been researched. However, RFID may fail to yield accurate location information during high-speed driving because of
the time required for communication between the tag and the reader. Moreover, installing tags across all roads necessarily incurs an
enormous cost. One cost-saving alternative currently being researched is to utilize GNSS (global navigation satellite system) carrier-
based location information where available. For lane recognition using GNSS, a precise digital map for determining vehicle position
by lane is needed in addition to the carrier-based GNSS location data. A “precise digital map” is a map containing the location
information of each road lane to enable lane recognition. At present, precise digital maps are being created for lane recognition
experiments by measuring the lanes in the test area. However, such work is being carried out through comparison with vehicle
driving information, without definitions being established for detailed performance specifications. Therefore, this study analyzes the
performance requirements of a precise digital map capable of lane recognition based on the accuracy of GNSS location information
and the accuracy of the precise digital map. To analyze the performance of the precise digital map, simulations are carried out. The
results show that to have high performance of this system, we need under 0.5m accuracy of the precise digital map.
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Fig. 1. The indicate criteria of vehicle position.
T2 AEE ot LT T T TN
QuTY AR HYT '/' o
h
V2 >
\/ AZ =S 9ot \\
l' Ayt Xl Z=tE \‘
H \
H 1
1
| / i
\ I
1 ]
[} 4
\ /
\ Y
\ 4
S ¥
N s
-‘ R4
~‘-————‘

9 2. AFEE AAA
Fig. 2. The digital map for automotive .
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Table 1. The performance of GNSS.
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Fig. 3. The indication of vehicle position using the present map.
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