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This document provides supplementary material, for the paper [1]. In Section S.I, we provide details
about routing on road networks and how the shortest route between given two points is obtained.
Section S.II presents results characterizing the dependence of the tracking performance on individual

terms of the cost function defined in (5) in the main manuscript.

S.I. ROUTING ON A ROAD NETWORK

We obtained the vector road network from Open Street Map (OSM) [2]. Each road in the road network
is represented by multiple road segments connecting start and end points specified in the map data by
their latitude and longitude coordinates, as shown schematically in Fig. S.1 (a). Additionally, several
other properties of each road such as type (highway, residential, etc), two-way or one-way (and direction
of travel), number of lanes, etc are included in the OSM data.

As in [3, pp. 2-3], we convert the road network into a directed graph. Segments of one way roads are
represented by edges with the corresponding directionality and segments of two way roads are represented
by a pair of directed edges for travel in either direction. Specifically, from the road network structure,

we first identify the intersection points that connect multiple end points of road segments. Then, we
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Fig. S.1: Schematic illustrating the road network graph construction for the Dijkstras algorithm.

create a graph such that every intersection point is represented by a graph node and every road segment
connecting two intersection points represented as a graph edge. The cost of each edge is the length of
the corresponding road segment. The graph corresponding to the road network of Fig. S.1 (a) is shown
in Fig. S.1 (b). Given the graph, we can apply the Dijkstra’s algorithm [4, pp. 38-39] to estimate the
shortest path from any node to any other node. A straigtforward extension allows computation of the
road travel distance from any point on the road network (not necessarily a node) to any other point on

the road network.

S.II. CONTRIBUTION OF INDIVIDUAL COST TERMS TO TRACKING PERFORMANCE

In order to evaluate the effect of each term in Eq. (5) on the overall performance, additional experiments
were conducted. Specifically, we have evaluated the tracking performance for situations where, one-
by-one, a term is dropped from Eq. (5) by setting the corresponding weighting term to 0. Table S.I
lists the tracking results of the SPAAM-EM approach when the cost in (5) is modified by setting one
weight factor to 0, while setting the other factors to the default values mentioned in the manuscript.
The table shows that, dropping the motion regularity term I’ (E};i’k”l) has the largest negative effect
on the tracking performance. Moreover, the road directional term Ry (62 ki+1> has more effect on the
tracking performance for Seq2 compared with Seq3, because Seq2 contains only two-way roads, while

Seq3 contains only one-way roads.
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Seq | Set in Eq. (5) | MT1 | ML} | PT | IDS| | Fragl | MOTA?T
om =20 72 15 | 52 | 226 323 | 0.884824

1 0q=0 79 15 | 42 87 151 | 0.948281
opg =10 79 13 | 47 | 107 176 | 0.947047

o4=0 80 19 | 40 89 156 | 0.949801

om =20 89 0 13 | 506 598 | 0.811251

2 0q=0 97 1 4 117 162 | 0.955281
op =0 95 1 6 256 320 | 0.904356

o4=10 97 1 4 116 159 | 0.955444

om =20 50 0 4 108 150 | 0.929033

3 0q=0 51 0 3 45 65 0.973088
opg =10 54 0 0 38 53 0.976442

04=0 51 0 3 45 65 0.973088

TABLE S.I: Tracking results of the SPAAM-EM approach when the cost in (5) is modified by setting
one weight factor to 0 and setting the other weighting factors to the default values mentioned in the
manuscript.
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