Enhancement of Density Visualization
using Dot Density Maps

by Mostafa Kheyrollahi

THESIS CONDUCTED AT

Density visualization of a phenomenon KDE Heat Map for Density of POIs in Munich

Conventional Dot Density Map of POIs of Munich
PO POIs per KM2 P POIs

throughout a space is one of the usages & — 250 & Ly )| ehair of Cartoaraoh
S — 124.0 ] BN B R T
of maps. Color coded heatmaps are a & — =300 s Pl e grapny
: : . o — a7 oF Department of Aerospace and
popular approach to visualize density. 4 i e Geodes
However, heatmaps do not give a | =« S O N & Technisi:he Universitat Minchen
quantitative view to the user and it is | = & | - g’:
not possible to estimate quantitative %09°°° 5 :
<
values from their colors. Dot density e & Technische
maps are copsidered and adapted as an ® < < < N Universitat
alternative in order to enhance the N - 3 5 & & & Miinch
density visualization to overcome these Longitude Longitude unchen
issues. Fig. 2 A Heatmap Fig. 3 A Conventional Dot Map

STUDY AREA THESIS ASSESSMENT BOARD

The first dataset was the Points of
Interest (POIs) data of Munich city in
Germany, which contains 29,232 POIs.

Two algorithms were developed using
Python to make a conventional dot map
and a graduated dot map.

3. A heatmap (Fig. 2) was created as
a benchmark to compare with the
dot maps to evaluate the results of
the algorithms
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' <DE heatrr?a o including lack of 2 Oktoberfest, obtained through Twitter ~ 1. Enhanced dot density maps are
1eatmaps, Inciuding API. This dataset contains 2,745 tweets suggested as a better method than VEAR
quantitative estimation from color

heatmaps both to get an overview of
the density and quantification of the 2020
density. The statistics of the user

with Oktoberfest relevant keywords.

RESULTS

coded classes and no perception of
the actual value of a phenomenon

from a cryptic density value.

Development of two algorithms to
create a conventional and a
graduated dot map from two
datasets.

A comparison of the dot maps with
heatmaps

1. The results of the execution of the

conventional dot mapping algorithm
were five maps (Fig. 3 & 5) for the
POl dataset and three maps for the
Twitter dataset.

. The results of the execution of the
graduated dot mapping algorithm

test show a definitive dominance of
the proposed dot maps over
heatmaps which is a common map
type to show density.

Giving a better quantitative view
from different parts of a region is the
main reason for the superiority of
dot maps. Dot maps help users to
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were four maps (Fig. 4 & 6) for the
POl dataset and three maps for the
Twitter dataset.

quantify the number of points of a
phenomenon in any favorable region
on the dot map.

METHODLOGY

3. There is no definite advantage
between graduated and conventional
dot maps. Their dominance depends

Problem: Lack of

quantitative view in KDE Determined dot size

Conventional Dot Density Map of the Oktoberfest Tweets

heatmap and value on the user's objective and the data. ] [rweets
Solution Characteristics Noddot ccl)alescence Randomness of dot placement, 63%‘00:&_ S s
Dot mans :‘A”OF:‘F’;SIEF ot number of parameters, calculation £
Placement time, desired level of detail in & &

Latitude
%3

Prerequisites estimation, etc. are a number of 7
. . S O 7
Grid with Values effective  parameters in  the :%%%°° |
Benefits Separate dot CAL ' &
Souree eament m cell superiority of different types of dot o
e Avoiding too large maps. & o o o o
KDE Raster q L S < s
ots . : NS 53 A N3 N
. e  Setting the Graduated Dot Density Map of POIs of Munich L X L s ¥
Operation ) & POIS Longitude
proportion of dot S I EEE s . 3
coverage M L IIERTIISEZELE. . Fig. 5 A Conventional Dot Map
e Proportion of dot coverage & st e sl
. BEH saatasdisensanteberi ® 575 Graduated Dot Density Map of the Oktoberfest Tweets
e Dot size, value and number g YRR L I TTELT ® 78 | [Tweets
DO‘t |acement é <0°.) 5 ............o;.:-........ 000
. p 3 & $3i: S s
i T e T inniimiziiiiioon )
Evaluation Dot Map vs. Heatmap 5 T rEERE ARy %000 e . 5
o] 2 D e e o e i 2 Q o o €]
_ Graduated vs. ° ° Cammam E %‘bb??oo A
User test Details Conventional dot 6305}% . 63‘boooo
map & & & & P ER R
Quantification task o o K & ‘3%%000° IECR
Longitude %‘b(b O 7
@‘50’%0 ' ' ' '
. Fig. 4 A Graduated Dot Ma g & & & &
Fig. 1 Flowchart of the proposed approach J g s oo K& g
Longitude
Fig. 6 A Graduated Dot Map
This master thesis was created within the Cartography M.Sc. programme - proudly co-funded by the Erasmus+ Programme of the European Union.
y y y
A
Technische TECHNISCHE TECHNISCHE
m Universitat m UNIVERSITAT UNIVERSITAT UNIVERSITY OF TWENTE Erasmus-+ cartographymaster.eu
Miinchen WIEN DRESDEN ITc A




