OODDO0DODODDOO O II
i

International Congress - § "ﬂm]:“_ ..

zgth on PrOjeCt Management B s W “""_Iﬁl NN

and Engineering
Ferrol - A Coruna 16/17 July 2025

AI_Lume: Al'tifiCIal inte"igence Cg‘?ﬁlijgn?cgii?n Autores: Marey_Pérez, M_, 1. Franco-
tool for the improvement of 07003 Vazquez, L., Lépez-Alvarez, O.
firefighting access routes

Grupo de Investigacion PROePLA, USC.

1 ACCION
POREL CLIMA

1. Introduction 3. Results

Forest fires are one of the few events that can be objectively assured of having a global
significance, both historically and in the present day, and especially with regard to the future.

Table 1: Data used for the elaboration of the work Figure 5. Flow process for detecting inaccesible road

sections.
In accordance with tradition, the efficiency of an extinguishing service could be evaluated by Type Resource Number - of
measuring its response tlme_. This is (_jeflned_ as.th.e tlme. interval in mlnutes between the Forestry agent Territorial forestry agent mobile phone 494,538 )
detection of a fire and the arrival of the first extinguishing units at the location. Forestry agent Forestry agent mobile phone 2.033.981
Municipal team Mobile phone 208 road network
The ability to respond as soon as possible with the available resources is exemplary SPDCIF team Mobile phone 3.958.137
. th t t Municipal motor pump  Mobile phone 476.767
In € extinction prOCGSS. . . o . SPDCIF motor pump  Mobile phone 1.878.623 Is it a new
Figure 1: Evolution of fires in Galicia 1961-1997. Source: Marey-Perez et al. (2003). road section
16 Others Mobile phone 153.794
» Technician Forestry technician mobile phone 160.813
First Stage (1990 —_ 1997) f\ Technician Chief of district or chief of provincial mobile 64.989 New Segr:‘;ntsz —— Did segments: selsct
" \ Phone all nodes 20 nodes at random
1o A Total 8.821.850 d
8 N / \/ Calculate the shortest

path using Dijkstra's

Figure 4: Example of DBSCAN application in an area of action algorithm from the
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Second Stage (1 998 —_— 2006) Figure 2: Evolution of fires in Galicia 1999 -2008. Source: Marey-Perez et al. (2022).
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The objective of this work is to produce a comprehensive mapping of roads and trails, based
on pre-existing, completed and unified roads that meet the following four conditions:

1° Are topologically correct: segmented into sections connected by nodes, without the
presence of disconnected graphs, malformed geometries, etc.

2° Have the necessary attributes for an effective route calculation, adapted to the needs of the
fire prevention service.

3° Offer complete coverage of key elements such as water points.

4° Use of conventional methodologies and comparatively with artificial intelligence (Al) tools is
carried out in a comparative way.

2. Material and methods

Figure 3: Methodological procedure followed

Yy Y
Detecting those routes clearly outside the known network Eliminate short and incorrect sections
From the coordinates of the means, adjust their position so that if they arein Those clusters with fewer than 5Ssegments in them and added lengths of less than 1000 meters
thevicinity of a path (10 m), theyreston it were discarded
Roads are lines and have no width S
v °
Obtain a unique cluster mapping ) 4 [] CO n CI u S I O n S
R The cancave envelope of each was calculated, then a smoothing Chaikin algorithm was
o 3 applied
?;i:::: ;ucc;;f;:cs;gi:::;il\:;ith the daily routes fullowed byssch medium, ThZprrﬂximatﬁ mean axis for that result was calculated based on its straight structure y
~ ) Prior pilot work is essential to establish a robust methodology, identify necessary equipment,
Eliminating small topological imperfections. . .
TETREEE T ) Ainarusteviaero aseaciba-was s by s b 685 and define acceptable thresholds for the results that can be obtained.
These .se_ctions. characterized b_ya high densityp*points in ashort time, were /
dNI:;Q':nalrGa:‘d;:;':::iml::::::nﬁé:%:zrtﬂ ST Integration of the new mapping in the road network N\ 1 1 1 1 f
U O O O s s Topologically correct cartography has now been produced, albeit at a high cost in terms o
T;hf:r?::zsi:.i:rne;tti,;‘n&:rfz2;:;lc!:'n\n:']i:;ttizzxﬂitzzr;mi:?:;:r:;r:luatitycontrulsPEmming fleld reVISlon tlme AS a fUture Improvement’ We SuggeSt Integratlng neW Varlables’ SUCh aS
Eliminating anomalies : : fi ¢ . . - . . . .
GNP o thesiets ook sl sc s ki nlparidsens s ool il slope or logging data, for the zoning of revision areas. This is of great interest to the fire-
All those sections of less than 1 meter in length were removed . . . . . . . .
Et y fighting teams, as they will be able to monitor traffic speeds and predict the arrival times of all
N types of vehicles at fires, as well as access to strategic infrastructure such as water points.
Isolated sections have bean marked.
The previous and subsequent sections run through the road network but start
and end outside it or are disconnected from the rest ofthe route . . . . .
J The use of Al to achieve objectives has been contrasted in such a way that it can serve as an
N aid at present, but it cannot replace the production of cartography with the level of precision
DETE‘E!IH roUupings of the sections outside the roa 1 I I I 1 1 1
e B and quality restrictions established in this project.
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