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* Input: Noisy GPS trajectories of cyclists in Munich
» Aim: Identification of the originally driven route
* Tools: Cycling Network, Map matching algorithm

A map matching algorithm tries to identify the original route by
analysing the noisy GPS data and comparing it to a network. The
trajectories are noisy due to inaccuracies in the GPS detector like
clock errors and atmospheric effects that disturb the signal on the
way from the satellites to the GPS detector [1]. The algorithms use
geometric and topological information to identify the correct
position of every GPS measurement [2]. More advanced
algorithms use further mathematical models to improve the
matching result [2]. The Leuven.Mapmatching algorithm is used for
this thesis as it is an open-source algorithm and can be adapted
using Python.
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In the plots, purple lines present the network, dark blue lines the
GPS trajectory, light blue lines the matched route, and green lines
the distance between the two blue lines.

The algorithm needs a network of edges and nodes to match the
GPS measurement on them. Therefore, a raw network (RN) is used
including different types of layers for different modes based on
OSM data. Secondly, a processed network (PN) is used where the
basis of OSM data from whole Munich is simplified to reduce the
number of edges in the network and to save computational time.

First tests were executed to analyse the different adaptable
parameters of Leuven.Mapmatching. Additionally, an extension of
the algorithm is applied to handle one-way streets that a directed in
the original network, but cyclists might also use the opposite dt

direction (see the difference in figures on the right). As a result of %_

the raw network, a combination of two parameter sets leads to a ;

usable result. The evaluation of the different variants is done by feNerage
comparing the computational time, the average distance error (the A
average distance between the GPS trajectory and the matched \ |

route), and the presence of errors like detours.

13.2 117a The processed network shows advantages in computational time
M7 W [g7es Vv 0752 as parts of the network are simplified. However, the accuracy was
128 = in the same range as the raw network, so the processed network is

a good variant for this size of project area (see blue dots in figure
128 1176|117 on the left). For smaller areas, the raw network can be a good
12,4 117¢_W 1re alternative as the computation time is less and the average
12,2 distance error comparable (green dots in the figure on the left).
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. 105 Further improvement of the network and the use of additional input
& 1106 parameters like GPS time stamps or acceleration measurements

might improve the result as far as a distinction between different
0 10 20 30 40 50 60 70 80 %0 lanes on the same street is possible.
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matching time per plot [s] Sources: background of plots: OpenStreetMap. © OpenStreetMap contributors.

_WV 2 without visualisation = RN Munich area Available: https://openstreetmap.org
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