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Abstarct:   This article describes the author's proposal to apply crowdsourcing in Polish rescue fire service. This article also 
describes basic principles for implementing an crowdsourcing information platform in rescue fire service as well as the scheme of its 
implementation. The Author of this paper also describes the genesis of this proposal related to the evaluation of research conducted by 
the author on text mining analysis and extraction of information in the design of information systems. 
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1. INTRODUCTION 

This article describes the possibility to apply 
crowdsourcing in Polish rescue fire 
service.Crowdsourcing is a form of cooperation that 
involves outsourcing of conventional tasks and duties of 
company or institution employees to a distributed 
undefined group of people or community [1, 2].Those 
tasks are presented to the community in form of open 
calls. The community solves the tasks and returns the 
results to the source of the problem to be solved.Thus the 
community may be treated as the collection of agents, 
who can assist the institution in selected rescue fire 
service tasks as well as corresponding information 
systems [3-6].It may also act as the second, important 
pillar of the decision support systems based on agents, 
where, apart from software solutions, also community-
related aspects are included [3].The author has not found 
in the professional literature so far any proposal of 
community activation and engagement in assistance of 
initiatives associated with community-based information 
platforms.Community-based IS can be defined for the 
purpose of this paper as systems which, either directly or 
indirectly influence social aspects, e.g. on the system 
safety.Those systems may be assisted by the community 
at the stage of their construction, supplementation and 

verification of information they contain, as described 
further in this paper. 

The created framework of the crowdsourcing platform 
was discussed based on a sample use of the framework 
components in relation to IS designed by the author 
concerning water intake points – Hydrants [7].The author 
designed the system based on exploration analysis of 
textual data, where an additional information extraction 
process was introduced in order to supplement the system 
with information on selected topics [8, 9].The Project was 
intended to eliminate current shortcomings of the event 
recording system used by the rescue fire service (PSP), 
EWID-99 (shortly EWID) [10-13], which, after 
appropriate analyses, has not been approved as the 
operating data base used for real-time assistance of 
rescue-and-fire-fighting actions [7].Based on the analysis 
of the currently used event recording system as well as 
information collected, a different solution was proposed, 
i.e. an operating data base, or more specifically, IS 
concerning water intake points – Hydrants.That system 
gave grounds for the case based reasoning system – CBR 
[6, 14-16], which not only includes information on 
recommended way of neutralising the hazards, but also 
information on water intake points – Hydrants in order to 
use them for tanker filling up during PSP interventions. 
Results of the Author's research showed that the current 
event recording system includes, among others, 
information on water intake points – Hydrants checked 
during rescue and fire-fighting actions. 975 out of total 
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12753 studied segments (sentences describing rescue-and-
fire-fighting actions) included information on a hydrant 
location.759 out of 975 segments concerned hydrant 
location expressed by the statement that a hydrant was 
present at a given street, e.g. hydrant at Mickiewicza 
street 26 while 216 hydrants were located at street 
crossings, e.g. intersection of Kordeckiego and 
Mickiewicza streets. 

In point 2 of this article, the author presented 
assumptions for the general PSP crowdsourcing 
platform.He also presented types and roles of the platform 
users, i.e. PSP on one side and the community network, 
hereinafter referred to as a community on the other 
side.Then the author described usage of the platform and 
the framework of the application used to platform 
implementation.Further in this paper, the author puts 
forward the proposal to make available to PSP and to the 
public the information platform with a working name 
“Namierz Hydrant” -NH (locate a hydrant), used for 
verification and updating of data collected during, among 
others, information extraction process and for recording 
and storage of information on new water intake points – 
Hydrants depending on their location, e.g. within the 
community member place of residence etc.Hence this 
solution is a voluntary, community-based action the aim 
of which is to assist the conventional PSP structure and IS 
implemented in PSP. The action is undertaken by external 
bodies which are not directly associated with PSP and its 
aims. 

2. CROWDSOURCING PLATFORM FOR THE 
RESCUE FIRE SERVICE (PSP) – PROPOSED 
APPLICATION General diagram including the idea 

of the designed crowdsourcing platform assisting selected 
PSP activities was presented in Figure 1. 
 
 
 
 
 
 
 
 
 

 
Figure 1 General diagram including the idea of the designed 
crowdsourcing platform assisting selected PSP activities.  
Source: [own study] 

 
The diagram of the general platform of crowdsourcing 

for PSP presented in figure 1 includes two participants or 
parties of the collaborative.The first party includes PSP 
entities, such as firemen and activists of the volunteer fire 
department (OSP).They were called internal participants 
as they participate in the rescue-and-fire-fighting system 
and they are part of the system internal structure [17].The 
other party is the community beyond that structure, which 
may be stimulated to engage in common actions 
associated with selected PSP goals.At the beginning of 
each cooperation cycle, the list of open problems is 
defined.This task shall be implemented by the rescue fire 
service (PSP).When that list is defined, it is made 
accessible to the community (external participants).Those 
participants accomplish the defined goals and return the 
results of their completed works to internal participants. 

That highly abstract model of cooperation was 
proposed by the author for the purpose of the assessment 
of research on information extraction performed by him 
[8].Moreover, the model has been further developed in 
order to verify the possibility to apply community 
networks in research on their use as an aid for selected 
aspects of rescue fire service (PSP) activities as well as 
for verification and supplementing community-based PSP 
information systems (IS) with new data.The designed 
framework of the crowdsourcing platform was further 
discussed based on a sample IS designed by the author 
during earlier research, concerning water intake points – 
Hydrants [7].That system can be used to store information 
on hydrant location in form of a catalogue implemented in 
an noSQL (“not only SQL") database [18, 19].Data is 
stored in that catalogue in form of attribute-value records, 
and includes such attributes like:hydrant location, type, 
reasons for malfunction etc.  

Figure 2 shows the diagram of the implementation of 
crowdsourcing platform in the rescue fire service 
(PSP).The diagram was presented in form of the activity 
diagram using unified modelling language – UML [20]. 
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Figure 1 The diagram of the implementation of the PSP crowdsourcing platform.Source:own study] 
 

In accordance with the diagram of the implementation 
of the PSP crowdsourcing platform shown in figure, 2, 
there are four main participants of the process.Parties 
participating in the cooperation process include: 
− Information extractor, which is a programming unit 
(software), designed to extract information from 
electronic, digital section of the event recording system 
EWID in form of The event information, and, more 
precisely, from the field:Descriptive data for the event 
information [17].Based on earlier analyses of that section, 
the author created selected model of the domain in form 
of water intake points – Hydrants, which, in the discussed 
drawing. The model is represented by The internal – 
operating database, which fulfils the postulate of the 
operating database [17].This database collects data on 
water intake points – Hydrants, such as e.g. their location, 
condition or type.Information from text (fields 
Descriptive data for the event information) is extracted 
into model created in that way and stored there using 
information extractor developed by the author.That 
process was demonstrated using the following example.It 
was assumed that the report on the rescue and fire-
fighting action is available in the following form:PSP 
activities consisted in unfolding and putting the ladder up 

the balcony on the second floor to make it available to the 
police.The police squad was commanded by comm.----- 
Hydrant no. 11210 in working order, at Łukowska street 
28.Weather conditions:western wind 2m/s, dense mist, 
temp.-8 C.”.The following information is extracted from 
such report:hydrant identification number  – 11210, its 
location – Łukowska street 28 as well as its condition: in 
working order or out of order.Moreover, in the geocoding 
process [21-23], data on relative location of a hydrant are 
obtained using latitude and longitude:latitude coordinate - 
52.2382943, longitude coordinate – 21.1003158. Relative 
location of the water intake point – Hydrant is recorded in 
the event recording system with reference to some object, 
which is often the block of flats of a given number at a 
given street.Thus the absolute location defines exact 
location of the water intake point – Hydrant without the 
reference to other points. 
− The rescue action leader (KDR) represents the 
internal participant from the structure of PSP or OSP, 
who is appointed during the intervention at the event 
place in order to manage the rescue and fire-fighting 
action [17].Following each intervention, simplified 
diagram of which is shown in figure 2, KDR generates 
event report recorded in the event recording system 
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EWID.As provided above, from text section of the 
documentation, i.e. Descriptive data for the event 
information, describing the rescue and fire-fighting action 
with natural language, the information on water intake 
points – Hydrants, is extracted and stored in The internal 
organisational database.During intervention, information 
on the location of water intake points – Hydrants can be 
retrieved from the data base created in that way, in order 
to tank up water to the fire tank truck.Apart from 
extraction of data on hydrants using NH platform, rescue 
action leaders (KDR) can also verify hydrant data, e.g. 
change relative location to absolute one, assess 
information obtained from community networks or add 
new records describing hydrants found in the area of 
performed rescue and fire-fighting actions. 

− The community as well as an additional partner 
which is The owner of the fire-water supply network make 
up the group of external participants.Using NH platform, 
the community can send data on location and description 
of water intake points – Hydrants found, e.g. in their area 
of residence.This task is executed by providing the 
community with appropriate tools included in the 
graphical user interface – GUI, as well as mobile 
applications in order to allow remote recording and 
transferring such information to the system and storage in 
the external community-based database.The community 
performs also such tasks like verification, up-date and 

correction of information obtained as a result of 
information extraction process.The participant, who is the 
owner of the fire water supply system, is obliged by the 
low to inspect the condition of the fire-water network 
annually, including hydrants [24].Due to these reasons, 
that owner may support the process of consolidation and 
synchronisation of data on water intake points – Hydrants 
found using data stored in the owner’s databases.The 
owner can also receive information from consolidated and 
synchronised databases, e.g. on damaged or 
malfunctioning hydrants. 

The last aspect to be discussed concerns the way and 
strategy of evaluation and approval of data obtained from 
the information extractor and the community-based 
network.The assessment and verification is necessary as 
obtained information may be unreliable, i.e. it may not 
completely reflect actual absolute and accurate location of 
water intake points  - Hydrants.This inaccuracy results 
from the fact that the information extractor records the 
relative location of hydrants and from the inaccuracy of 
global positioning system – GPS (available in mobile 
equipment), used by community network members to 
determine location of hydrants.The proposed strategy of 
monitoring, assessment and correction of the obtained 
data was presented using the activity diagram shown in 
the figure 3. 

Figure 4 Information assessment and approval strategy – the rescue action leaders (KDR) as the hub. Source:[own study] 
 

Figure 3 shows graphic representation of the proposed 
verification and approval process used to verify and 
approve information obtained from the information 
extractor and from community networks. Its main 

component is the rescue action leader (KDR), who is the 
hub, i.e. some kind of vertex of the graph which has most 
of or a lot of links with other nodes, graph components or 
elements of the studied process. The discussed figure 
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shows that KDR, apart from generating information on 
water intake points – Hydrants, also assesses information 
obtained from External – community-based databases, 
which include information on those points. Those bases 
are populated with data obtained from the community-
based direct initiative, participants of which observe their 
surrounding and record appropriate data on water intake 
points – Hydrants located there.That information may 
also be obtained from indirect initiatives, i.e. those 
generated by the internal participant e.g. in form of the list 
of hydrants to be inspected, which was created using the 
information extraction system, i.e. information from the 
Internal - organisational data base unverified by KDR 
yet.Information obtained both from the External and the 
Internal database are verified by KDR and then 
consolidated and synchronised in order to create verified, 
consolidated and synchronised record of water intake 
points – Hydrants.The owner of the fire water supply 
network may participate in the consolidation and 
synchronisation process by providing additional attributes 
e.g. in form of accurate, absolute location of water intake 
points – Hydrants. 

3. SUMMARY, CONCLUSIONS AND FURTHER 
RESEARCH AND DEVELOPMENT 

This article describes the proposed crowdsourcing for 
Polish rescue fire service (PSP), developed on the basis of 
the problem connected with assessment of information 
retrieved from the process designed by the author for 
exploration-based analysis of textual documentation in 
form of Descriptive data for the event information.To 
facilitate verification of information concerning location 
of given Water intake points – Hydrants as well as to 
make generation of that record easier, it was proposed to 
include into that process, apart from KDR, also the 
community.In the proposed solution, data from both of 
those sources are subject to final verification and approval 
by KDR.As seen above, the platform can be easily scaled 
by introduction of new users, such as e.g. the owner of the 
fire water supply network, who may provide or retrieve 
information useful for him e.g. on damaged water intake 
points - Hydrants.The proposed solution is a ready 
framework of the application developed by the author for 
assessment of the IS concerning water intake points – 
Hydrants implemented and populated using the 
information extractor.IS assessment, testing and 
verification phase is the next step after it has been 
designed and implemented (coded) during software 
generation stage [25, 26].Thanks to introduction of 
community-based components, this phase offers new 
opportunities and approach to IS assessment, verification 
and testing problems.Possible further research in that 
scope shall include development and supply of an 

appropriate IT solution in form of NH platform designed 
for collection, verification and consolidation of data 
obtained from the community network.It is also necessary 
to consider ways to activate and encourage the 
community to carry out defined tasks.Whereas the 
consolidation process itself must include the existing 
record of water intake points – Hydrants, supplemented 
(populated) with data collected during the information 
extraction process as well as data entered by the rescue 
action leaders (KDR) after individual interventions or 
with data supplied by the owner of the fire water supply 
system.The quality of data obtained from the information 
extractor and from community networks shall also be the 
problem to be solved in the studied platform.Further 
research is also necessary to confirm if or to what extent 
information obtained from those sources complies with 
the actual state and if it is sufficient for the rescue action 
leader (KDR) to find water intake points – Hydrants at or 
on the way to the place of the event.If tests are successful, 
then it would be possible to relieve KDR of additional 
verification operations.It seems to be justified to assume 
that shortcomings of the process related to the fact that the 
relative location is recorded by information extraction or 
resulting from possible inaccurate fixing the position of 
the water intake point – Hydrant by the community 
network members do not disqualify use of those solutions 
in practice.Sometimes it is sufficient to know approximate 
location of a given object to be able to find it.Finally, 
social aspect of the proposed further research on the 
developed IS should be emphasized.The definitions of 
such words like “state” and “national” provided in the 
Polish language dictionary mean internally organised 
independent society dwelling specified territory, having 
its own government and law.So, activities of the State 
(National) Rescue Fire Service (PSP) may, by all means, 
include community initiatives which can be executed 
using the PSP crowdsourcing platform discussed and 
described above. 

References 

1. Brabham D. C. Crowdsourcing as a Model for 
Problem Solving An Introduction and Cases. 
Convergence February 2008 Vol. 14 Nr. 1 75-90, 2008. 
2. Howe J. The Rise of Crowdsourcing. Wired 
Magazine, Nr. 14, 2006. 
3. Mirończuk M. Systemy zarządzania bazą danych i 
architektura agentowa w służbach ratowniczych 
Państwowej Straży Pożarnej. CNBOP „Bezpieczeństwo i 
Technika Pożarnicza”, Nr. 1, 2011. 
4. Mirończuk M., Karol K. Koncepcja systemu 
ekspertowego do wspomagania decyzji w Państwowej 
Straży Pożarnej. In: Grzech A., Juszczyn K., Kwaśnicka 
H. i Nguyen N. T., editors. Inżynieria Wiedzy i Systemy 



Studies and Materials in Applied Computer Science, Vol. 3, No. 5, 2011 

Ekspertowe. Warszawa: Akademicka Oficyna 
Wydawnicza EXIT, 2009. 
5. Mirończuk M.,  Maciak T. Problematyka 
projektowania modelu hybrydowego systemu 
wspomagania decyzji dla Państwowej Straży Pożarnej. 
Zeszyty Naukowe SGSP, Nr. 39, 2009. 
6. Kreński K., Krasuski A. The fundations for an 
ontology-based knowladge representation layer for a CBR 
system in fire service. Analele Universitatii Bucuresti, 
Informatica LVI 2008. 
7. Mirończuk M. Zmodyfikowana analiza FMEA  
z elementami SFTA w projektowaniu systemu 
wyszukiwania informacji na temat obiektów 
hydrotechnicznych w nierelacyjnym katalogowym 
rejestrze. Studia Informatica, Nr. 2, 2011. 
8. Mirończuk M., Maciak T. Proces i metody eksploracji 
danych tekstowych do przetwarzania raportów z akcji 
ratowniczo-gaśniczych. Metody Informatyki Stosowanej, 
Nr. 3, 2011 (w cyklu recenzyjnym). 
9. Moens M. F. Information Extraction: Algorithms and 
Prospects in a Retrieval Context (The Information 
Retrieval Series). Springer, 2006. 
10. Abakus: System EWID99. [on-line] [dostęp: 1 maja 
2009] Dostępny w Internecie: 
http://www.ewid.pl/?set=rozw_ewid&gr=roz. 
11. Abakus: System EWIDSTAT. [on-line] [dostęp: 1 
maja 2009] Dostępny w Internecie: 
http://www.ewid.pl/?set=ewidstat&gr=prod. 
12. Strona firmy abakus. [on-line] [dostęp: 1 marca 2009] 
Dostępny w Internecie: 
http://www.ewid.pl/?set=main&gr=aba. 
13. Krasuski A., Kreńsk K. Ewid 9x i co dalej? Przegląd 
Pożarniczy, Nr. 6, 2006. 
14. Kempa A. Zastosowanie rozszerzonej metodologii 
wnioskowania na podstawie przypadków - textual CBR  
w pracy z dokumentami tekstowymi. Katowice: Systemy 
Wspomagania Organizacji, 2005. [dostęp: 1 stycznia 
2008] Dostępny w Internecie: 
http://www.swo.ae.katowice.pl/content/view/221/32/. 
15. Qiu-Yan Z., Ying-Ju Z., Xiao-Fei Q., Xin Y., Ying Q. 
Research on Method of CBR and its Application in 
Emergency Commanding and Decision-Making. Wireless 
Communications, Networking and Mobile Computing, 
2008 WiCOM '08 4th International Conference on, 2008. 
16. Krasuski A., Maciak T., Kreński K. Decision Support 
System for Fire Service based on Distributed Database 
and Case-based Reasoning. Studies of logic grammar and 
rethoric, Nr. 11, 2008. 
17. Rozporządzenie Ministra Spraw Wewnętrznych  
i Administracji z dnia 29 grudnia 1999 r. w sprawie 
szczegółowych zasad organizacji krajowego systemu 
ratowniczo-gaśniczego. Dz.U.99.111.1311 § 34 pkt. 5 i 6. 
18. Membrey P., Plugge E., Hawkins T. The Definitive 
Guide to MongoDB: The NoSQL Database for Cloud and 
Desktop Computing. Apress, 2010. 

19. mongoDB. [dostęp: 1 stycznia 2010] Dostępny  
w Internecie: http://www.mongodb.org/. 
20. Fowler M. UML Distilled: A Brief Guide To The 
Standard Object Modeling Language. Wydanie 3. 
Addison-Wesley Professional 2004. 
21. Kotulla A. Wyszukiwanie informacji  
z uwzględnieniem danych dotyczących lokalizacji. Studia 
Informatica. Gliwice: Wydawnictwo Politechniki 
Śląskiej, 2011.  
s. 73-84. 
22. Christen P., Churches T., Willmore A. A Probabilistic 
Geocoding System based on a National Address File. 
Proceedings of the 3rd Australasian Data Mining 
Conference, 2004. 
23. Christen P., Willmore A., Churches T. A Probabilistic 
Geocoding System Utilising a Parcel Based Address File 
Data Mining. In: Williams G. and Simoff S., editors: 
Springer Berlin / Heidelberg, 2006. s. 130-145. 
24. Rozporządzenie ministra spraw wewnętrznych  
i administracji z dnia 24 lipca 2009 r. w sprawie 
przeciwpożarowego zaopatrzenia w wodę oraz dróg 
pożarowych. Dziennik Ustaw nr 124 z 2009 poz. 1030 
zm. 
25. Jayaswal B. K., Patton P. C. Oprogramowanie godne 
zaufania. Metodologia, techniki i narzędzia 
projektowania. Warszawa: Helion, 2008. 
26. Mirończuk M., Maciak T. Wybrane problemy 
projektowe hybrydowego systemu wspomagania decyzji 
dla służb ratowniczych Państwowej Straży Pożarnej. 
CNBOP „Bezpieczeństwo i Technika Pożarnicza”, Nr. 3, 
2011 (w cyklu recenzyjnym). 



Studies and Materials in Applied Computer Science, Volume I, No. 1, 2011 

 


