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Figure 1: MEOS compatibility layers. Available languages,
compatible systems, operating systems, and hardware
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4 DEMONSTRATION SCENARIO
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Figure 2: Trajectories generated by MEOS

Gr wms (wr )wm fi xx rsrm
4 1 4 1 (g wro)
oS gmmw x rsm osmg 8 wwm s( wr 4)
s ng € Wm X prsms X x S gwm w
T m mooom o ox wr owm S xroms W

xpxw Swgpprx xprx Gr ws
®S w S Swg g wrm

. ¥ ™ r s r Xp R ow wNg s ™ r
(wrx )sp (wrx ) re rwg W
»
. » BS W S X s ™ 1 ow x
™ om X WS wg n fi » » GP
r WS mam pr wm (Fg4 wr )

Figure 3: Trajectories and bounding boxes encompassing
‘Singapore Airport’ and ‘Gardens by the Bay’

Figure 4: Trajectories where two vehicles (orange and blue)
were within 10 meter from each other



4.1 Implementation in MEOS
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for (size_t i = @; i < numberCarsinAreaoflInterest; i++){
if (eintersects_tpoint_geo(
cars[i].trip, places[@].geom)
&& (eintersects_tpoint_geo(
cars[i].trip, places[1].geom))){
cars[no_cars].carID = cars[i].carlID;
cars[number_cars++].trip = cars[i].trip; }}

Code 1: Identifying car trips inside the areas of interest

4.2 Implementation in PyMEOS
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Figure 5: Heatmap of cars’ in

Python/PyMEOS

trips generated

(a) Trips not intersecting the
area of interest

(b) Trips that cross the area of interest

(c) Trips intersecting only one (d) Trips intersecting the area of interest

of the areas of interest

(f) Trips intersecting the area of interest
(Zoomed)

(e) Trips intersecting only one
of the areas of interest (Zoomed)

Figure 6: Comparative analysis of trips to the areas of in-

terest
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Figure 7: Geometries of single-leg trips

(a) Speed (b) Bearing

Figure 8: Speed and bearing of single-leg trips
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st['Is Inside'] = st['Trajectory'].map(lambda t:
trip.is_spatially_contained_in(bay)
.temporal_or(trip.is_spatially_contained_in(airport)))

st['Time Inside'] = st['Is Inside'].map(lambda t:
t.when_true())

st['Period'] = st['Time Inside'].map(lambda t:
t.to_period())

st['Time Outside'] = st.apply(lambda row:
row['Is Inside'].at(t['Period']).when_false(), axis=1)

st['Single Trips'] = st.apply(lambda row:
row[ 'Trajectory'].at(['Time Outside']), axis=1)

Code 2: Trajectory split using bounding boxes

5 PERFORMANCE
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Records Size Percentage
Input
Trajectories 4 14
RDPS10 ‘ Co4
RDPS50
RDPS100

Table 1: Number of records, column size, percentage of
reduction for input, after trajectory creation, and appli-
cation of recursive Douglas-Peucker (RDP) with varying
thresholds of 10, 50 and 100 meters

Figure 9: MEOS/PyMEOS performance for queries (Section
4)
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