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Abstract

* This study challenges the widely applied shortest path
assumption by evaluating routes followed by residents of the
Minneapolis - St. Paul metropolitan area, as measured by the
GPS Component of the 2010 Twin Cities Travel Behavior
Inventory conducted by the Metropolitan Council.

* |t finds that most travelers used paths longer than the shortest




Background

* Route Assignment general assumes travelers
care only about minimizing travel time.
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* Research has shown travelers care about




DEVE!

e 2010-11 Travel Behavior Inventory from
Metropolitan Council of the Twin Cities

» GPS Component: 250 Households issued
pendant GPS units for 7-days —> 278 persons




Figure 1: Travel Time Comparison on Links Between
TomTom GPS and TBI GPS data. On average TomTom
travel times are lower than observed in the 1BI.
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The identification was based on time gap between two
successive GPS points. If the dates of two GPS points were
different and were not at midnight, the latter one was
consider as the origin of next trip. If the dates of two GPS
points were the same, then time will be checked. If time

gap was greater than a threshold (300 seconds), they were
assigned as different trips.

Remove trips in which speed is always zero.




|[dentify trip purpose

Origin
Destination worker
non-worker
worker H<500m W < 500m H+W > H<500m H>500m
500m
H<500m H2H W2H O2H - -




Figure 2: Measuring Trip Angles. Calculation of trip angles at
five and ten minutes after leaving and before arriving. Trips
where the direction of travel was in the opposite direction
from the origin were assumed to have side activities.




1

Mode [dentification

Walk:
(a) Maximum speed of all points < 20km/h;
(b) Duration > 60s;
(c) Percentile of speed of all points < 10km/h;

(d) Average speed of all points < 6km/h.

3.

Bus:

(a) Distance from first point of speed
accelerates to 10km/h to the nearest bus
stop <50m;

(b) Distance from last point that speed is
greater than 10km/h to the nearest bus stop
<o0m;




Number of Trips by Mode
and Purpose

HaWwW H20 O2H W2H W20 O2W 020 HoH Total |Percenta
ae
Walk 1 24 3 0 0 17 67 26 138 2.82
Train 0 0 0 0 0 0 1 0 1 0.02




Comparison of Shortest
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Figure 4: Summary Information for Each Difference Intervals
QGStthp
As the percentage difference between the two data sets
iIncreases, the length and duration increase.
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Figure 5: Percent of Trips in Each Difference Interval for
Each Trip Duration Interval (min). As trip duration increases,
the difference between the two data sets is also larger in
percentage terms.
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Figure 6 Percentage of Overlap between
the actual route and shortest path, Same
Route (SR) Travelers.
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Figure 7 Percentage of Overlap between
the actual route and shortest path, Not
Same Route (NSR) Trave\ers
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Figure 8: Travel Time Comparison (percentages)
between TBI GPS time (tGPS) on actual routes and
TomTom GPS time (tsp) on shortest time route.

comparison of GPS time on actual route and
TomTom time on shortest time route

number of trips
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Figure 9: Travel Time Ditference (minutes)
between TBl GPS time (tGPS) on actual route and
TomTom GPS time (tsp) on shortest time route.

difference in GPS time on actual route and TomTom
time on shortest time route
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Figure 10: Percentage of Overlap:
Difference Between Actual Route and
Shortest Distance Route

percentage of overlap: difference between actual route
and shortest distance route
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Figure 11: Percentage of

Difference Between Actua

Overlap:
Route anad

Shortest Travel Time Route

percentage of overlap: difference between actual
route and shortest time route
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Figure 12: The
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Figure 13: [he
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Difference and Number of Turns or

Actual Route.

54.202x - 134.93
R*=0.1011

Setweer

Time
the



Table 5: Explaining T, the ratio of GPS
travel time to shortest path travel time

-0.0000185 6.67E-06

06800 0 0.3180107




onjectures: Why aren't people
aking the shortest path

e Selflessness
* Objective
e Rationality
e Search Costs

* Perception




