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Chapter 1

Purpose and procedure

The purpose of this test is to determine the precision of the Lommy

Phoenix in various urban environments.

A lommy is left on a specific location for 30 minutes. While the lommy is

collecting data, its precise location is measured from three known points

using a tape measure. The coordinates measured by the lommy are then

comparred to the exact coordinates of the lommy and the deviation is

computed.

The test will be carried out on the following locations in Aalborg:

• Next to a tree in a public park (Skanseparken).

• In the middle of an open square (Gammeltorv).

• On the pavement in a narrow street with tall buildings on either

side (Rosenlundsgade).

• On a windowsill inside a building (Fibigerstræde 10).

(a) The lommy under the
tree.

(b) The tree seen from
the east.

(c) The tree seen from
the south.

Figure 1.1: A tree in Skanseparken in Nørresundby. The lommy is posi-

tioned on the northern side of the trunk.
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(a) The lommy next to
the lamp post.

(b) The square seen from
the west.

(c) The square seen from
the east.

Figure 1.2: Gammeltorv in central Aalborg. The lommy is positioned

next to the central lamp post.

(a) The lommy on a door-
step.

(b) The lommy in front of
a house.

(c) The street seen
from the east.

Figure 1.3: Rosenlundsgade in the southern part of central Aalborg. The

lommy is positioned on the southern side of the street.

(a) The lommy on the
windowsill.

(b) The lommy is posi-
tioned in the central win-
dow.

(c) The inner courtyard
of the building.

Figure 1.4: Fibigerstræde 10 in south eastern Aalborg. The lommy is

positioned on a windowsill facing east towards an inner courtyard.
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Chapter 2

Calculations

2.1 Calculating the exact position

The data from Gammeltorv will be used to illustrate how the exact po-

sition of the lommy is calculated.

First three sets of coordinates are calculated by calculating the in-

tersection of the two circles whose centres are in the known points and

whose radii are the distances measured from the lommy to these.

Point x y Distance

A 555800,34 6323143,82 21,27

B 555822,14 6323125,71 7,57

C 555796,89 6323116,48 19,77

Figure 2.1: The coordinates of the known points and the distances be-

tween these and the lommy. The coordinates and the distances are all

given in metres.
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Figure 2.2: Three sets of coordinates are calculated by determining the

intersection between circles.

Point x y

AB 555815,10 6323128,50

AC 555813,54 6323127,14

BC 555814,58 6323125,32

Figure 2.3: The three calculated points.

The coordinates of the exact position are then determined as the averages

of the coordinates of the three points.

xexact =
xAB + xAC + xBC

3
= 555814, 41

yexact =
yAB + yAC + yBC

3
= 6323126, 99

Figure 2.4: The exact position of the lommy.

2.2 Estimating the inaccuracy

The difference between the coordinates measured by the lommy and the

exact coordinates are computed and used to make a scatter plot of the

data, i.e. the data collected by the lommy is represented as dots in a

coordinate system with origin in the exact position of the lommy.
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∆x = xmeasured − xexact

∆y = ymeasured − yexact

Figure 2.5: An example of a scatter plot.

The mean, µ, and standard deviation, σ, are computed in the north-

south and east-west directions to determine the approximated Gaussian

functions.

ϕ(x) =
1

σ
√

2π
exp

(
−(x− µ)2

2σ2

)

The numerical deviation from the exact position are computed for each

point using the deviations in the north-south and east-west directions.

Numerical deviation =
√

(∆x)2 + (∆y)2

The numerical deviations are used to make a histogram showing the

distribution of points in certain distance intervals from the exact position.
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Chapter 3

Results

3.1 Skanseparken

Figure 3.1: Scatter-plot of the data from Skanseparken. The values on

the axes are given in metres.
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µ = 6, 79

Figure 3.2: The numerical deviation of the data from Skanseparken.

µx = 0, 44

σx = 4, 17

µy = −4, 64

σy = 4, 31

Figure 3.3: The deviation of x and y for the data from Skanseparken.

The graphs of the approximated Gaussian functions are shown as well.
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3.2 Gammeltorv

Figure 3.4: Scatter-plot of the data from Gammeltorv. The values on

the axes are given in metres.
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µ = 8, 29

Figure 3.5: The numerical deviation of the data from Gammeltorv.

µx = −1, 02

σx = 4, 42

µy = −1, 14

σy = 8, 52

Figure 3.6: The deviation of x and y for the data from Gammeltorv. The

graphs of the approximated Gaussian functions are shown as well.
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3.3 Rosenlundsgade

Figure 3.7: Scatter-plot of the data from Rosenlundsgade. The values on

the axes are given in metres.
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µ = 18, 26

Figure 3.8: The numerical deviation of the data from Rosenlundsgade.

µx = 3, 62

σx = 2, 95

µy = 16, 84

σy = 6, 66

Figure 3.9: The deviation of x and y for the data from Rosenlundsgade.

The graphs of the approximated Gaussian functions are shown as well.
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3.4 Fibigerstræde

Figure 3.10: Scatter-plot of the data from Fibigerstræde. The values on

the axes are given in metres.
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µ = 5, 41

Figure 3.11: The numerical deviation of the data from Fibigerstræde.

µx = 2, 12

σx = 2, 97

µy = 4, 11

σy = 1, 92

Figure 3.12: The deviation of x and y for the data from Fibigerstræde.

The graphs of the approximated Gaussian functions are shown as well.
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Chapter 4

Conclusion

Location Average deviation µx σx µy σy

Skanseparken 6,79 0,44 4,17 -4,64 4,31

Gammeltorv 8,29 -1,02 4,42 -1,14 8,52

Rosenlundsgade 18,26 3,62 2,95 16,84 6,66

Fibigerstræde 5,41 2,12 2,97 4,11 1,92

Table 4.1: A summary of the results.

The results show that the lommy has been most precise in open spaces

such as Skanseparken and inside buildings such as the one on Fibiger-

stræde 10.

Big trees and single-storeyed buildings cause a minor systematic error,

while tall buildings cause a considerable systematic error. Open squares

apparently does not cause any significant systematic error, but instead

they can occasionally cause a large deviation from the exact position.

In urban environments, the average deviation varies from 5,41 metres

on a windowsill in a single-storeyed building to 18,26 metres in a narrow

street with tall buildings on either side.

It seems that the deviation generally is larger in the north-south di-

rection than in the east-west direction.
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