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• The survey
• Challenges in GPS surveys
• Trip identification



THE SURVEY



Overall goal

• To evaluate GPS surveys as a mean of 
collecting travel information as a supplement 
to traditional trip diaries
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Hardware
Diverse Urban Spaces

På baggrund af flere tests besluttede vi 
at anvende Flextrack Lommy©, der har 
både GPS, GSM og GPRS enheder

Designet af enheden er simpelt og den 
er ganske lille (74x61x23 mm og 99 
gram) og den har kun én tænd/sluk 
knap

Lommyen giver desuden mulighed for 
at følge enheden online og i real-time, 
sådan undersøgelserne kan 
monitoreres løbende, og bortkomne 
enheder kan trackes og indhentes



Peter Bro - Diverse Urban Spaces - Aalborg 
University

Data flow
Diverse Urban Spaces



Peter Bro - Diverse Urban Spaces - Aalborg 
University

Data flow
Diverse Urban Spaces



Peter Bro - Diverse Urban Spaces - Aalborg 
University

Data flow
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GPS-data Respondent data Tabel 3 Tabel 4



Methodological setup
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• 250 young people were selected to participate 
and carry a GPS and answer a trip-diary each 
evening throughout a period of seven days

• All participants are students at high school level 
in Aalborg Municipality
– 50 respondents from each school at the time

• Data collection were done outside the holidays
– 4 surveys before the summer holiday
– 4 surveys after the summer holiday



Methodological setup
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each respondent Data



Trip diary
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Trip diary
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Young people’s urban mobility
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CHALLENGES IN GPS SURVEYS



The pros and cons of GPS surveys

• Easy to collect a lot of 
data

• A possibility to 
eliminate errors due to 
limited memory

• Too much data is 
collected

• Data is hard to interpret 
and process

• No guarantee that 
respondents carry the 
GPS all the time



All the data is one big bunch
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A closer look

• During trips the 
loggings are in a nice 
line

• During stays they 
scatter
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TRIP IDENTIFICATION



Data cleansing

• A sample data set of roughly 120.640 loggings 
were manually sorted
– 413 activities
– 451 trips
– 24 different respondents
– 8 different days



Point ID Speed Direction
Focal point 
relation

7 4 139 -8
8 3 144 -7
9 4 103 -6

10 7 142 -5
11 3 90 -4
12 0 177 -3
13 0 157 -2
14 5 140 -1
15 3 135 P
16 4 78 1
17 5 79 2
18 4 97 3
19 4 85 4
20 3 98 5
21 5 113 6
22 5 105 7
23 4 98 8
24 4 85 9
25 3 84 10
26 2 110 11
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The window approach
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8 3 144 -7
9 4 103 -6

10 7 142 -5
11 3 90 -4 52
12 0 177 -3 87
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17 5 79 2 18
18 4 97 3 12
19 4 85 4 13
20 3 98 5
21 5 113 6
22 5 105 7
23 4 98 8
24 4 85 9
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The window approach
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7 4 139 -8
8 3 144 -7
9 4 103 -6

10 7 142 -5
11 3 90 -4 52
12 0 177 -3 87
13 0 157 -2 20
14 5 140 -1 17
15 3 135 P 62
16 4 78 1 1
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Point ID Speed Direction
Focal point 
relation

Direction
change sum

7 4 139 -8
8 3 144 -7
9 4 103 -6

10 7 142 -5
11 3 90 -4
12 0 177 -3
13 0 157 -2
14 5 140 -1
15 3 135 P 282
16 4 78 1
17 5 79 2
18 4 97 3
19 4 85 4
20 3 98 5
21 5 113 6
22 5 105 7
23 4 98 8
24 4 85 9
25 3 84 10
26 2 110 11

22

The window approach



Data cleansing

• Different variables were developed in order to 
automate data cleansing
– avg(DIRCHN)t1,t2

– avg(SPEED)t1,t2

– sum(DISTr)t1,t2

– avg(HDOP)t1,t2



Data cleansing

– Where
• x = the number of loggings within a 20 meter radius 

from the focal point and registered within the time 
span of 120 seconds before and after the focal point



Data cleansing

• This classifies 92,8% of all loggings correct
– 94,6% of the activity loggings are classified 

correctly
– 82,3% of the trips loggings are classified correctly

– Nagelkerke R2: 0,695
– Sig: 0,000



Cleansed data
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Systematic errors?



Systematic errors?



CONCLUSIONS



Conclusions
• General

– Collecting travel data with GPS is relatively easy
– Data processing is time consuming and requires good 

computational power
– It is possible to automatically cleanse the data based upon 

attributes in the loggings
• Specific

– The developed algorithm classifies 92,8% of the loggings 
correct

– It classifies 82,3% of the trip loggings correct
– The algorithm tends to misclassify the first and the last 

loggings of trips
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