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Extended Abstract

Point patterns, where the only data is the location of a set of point objects, represent the
smplest possble spatia data. As pointed out by O Sullivan and Unwin (2003) there are a
number of requirements for a set of events to conditute a point pattern. Among these
requirements, the event locations must be “proper”. They should not be, for example the
centroids of units chosen as representation. They redly should represent the point
location of entities that can be sensbly being consdered points a the scae of the study.
In common GIS andysis operations location points can be obtained by geocoding (eg.
based on addresses). Geocoding is the “process of cresting geometric representations for
descriptions of locations’ (ESRI, 2002). Therefore geocoding provides a spatid reference
to data, which is not initidly recorded. In some cases it is referred to as “address
matching.” Geocoding alows the address point to be linked to other geospatial databases.
The reaulting point digributions can be amwlyzed udng aty of a vaiety of gpatid,
geodtatistica or exploratory spatia data analyss techniques.

In some cases the geocoding is an automated process and errors that may occur during
this process are not directly obvious. Within a GIS environment “playing” with the input
data, usng avalable geovisudization tools may reved a sudden pattern that makes the
user gop and think, “This cannot be!” The visud output (a map, curve, etc.) may lead the
user to assume an eror in the data a hand and lead to further investigations. Meng
(2003) suggests that maps work as thinking indrument that visudly supports users to
confirm known facts, detect unknowns and findly vadue-add the database either by
insarting the new knowledge into it or removing the redundancy from it. Numerous
authors have invedigated the use of Geovisudizaion and its usefulness in the detection
of relaionships between spatia clusers and variables (Fuhrmann, AhonentRainio et d.,
2005; Gahegan, 1999; Griffin, 2004). We suggest that visud methods may be useful in
the detection of erors within geocoded point datasets. A large number of publications
have dedt with the postiond error in automated geocoding, among them Cayo and
Tabot (2003) who invedtigating the distances, which are measured from the true point
locations of a house to the automated geocoded points (generdly based on the street
address) and to the residentia parcd points to determine the positiond error.

Generaly the visud inspections can detect the presence of a midake in the date, the
absence of data, or postional accuracy of data Visud qudity anayss can be performed
using hardcopy plots or on-screen views. The hardcopy plotting of data might be in some
caxs the bet method for checking for missing feaures, misplaced festures, and
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registration errors. Onscreen views ae an excdlent way to venify that edits to the
database were made correctly, but are not a subditute for ingpecting plots. Visud
ingpection should occur during initid data capture, a feature attribution, and agan a
find daa ddivery. At initid data cgpture, review the data for missng or misplaced
features and alignment problems that could point to a sysematic error. Each error type
needs to be evaluated along with the process that created the data in order to determine
the gppropriate root cause and solution (McCain and Magters, 1998). Depending on the
data context, there are classc misplacements of points, like a house in the water, which
can be detected by visua andys's, but dso by automatic consistency checks.

Our input data ae fire & rescue sarvice missons, which are geocoded by the
adminigrative body within these organizations. The geocoding is based on the address
data, which is recorded during the rescue mission. The initid dataset from the fire and
rescue services included no proper metadata, only a smal description of the dataset and a
lig dexcribing the coding for the accidents types. No further information on the
geocoding process or of the data qudity had been provided. Referring to Gould in
OSulliven and Unwin (2003) geogragphicd data is not random and (because of
autocorreation) geographicd data is not independent random. When deding with
geocoded fire & rescue service misson data, we assume that the data is potentidly
randomly digributed, meaning tha theoreticaly the incidents could happen anywhere in
the study area In redity this is not the case, as incidents are related to a number of
reasons. Incidents are to some degree related to population densty (Krisp and Karasova,
2005), traffic dendty etc., and dso time of the day / year (Ahola, Virrantaus et a., 2007).
Therefore we can assume clugters in this data and we can dso assume these are irregular
dugers.

The fird gep in the analyss of the point data is to take a look at what we have a hand.
The data contains 11.435 points. Generdly there seem to be some clusters in the data,
with a high concentration n the Helsinki centre area. Due to the fragmented city structure
of Helsnki we can recognise few accidents in the water areas. That includes incidents in
water areas, as quite frequently the rescue services have save people from boats or some
did bresk through the ice. Due to the number of points it is impossble to “seg’, if there
are geocoding erors in the data A grid andlyss function reveds a regular pattern in the
data Within this anadyss a 250 grid is lad over the point file and the points within each
grid cdl are counted. These numbers are classfied and the colour if given on the class
base. We can notice a very unusuad peattern in this data, showing high pesks of incident
occurrence between a very regular number of cdls. This indicates an error within our
dataset and needs further investigations. So far this approach has been tried only on data
about fire rescue incidents in Helsinki. Applying this to other datasets, which are based
on address geocoding might show gmilar patens and asss the identification of
geocoding errors in a potentialy randomly distributed points datasets.
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