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Abstract

The work is devoted to the means of information and navigation support vehicles and mobile control posts of The
Ministry of Emergency Situations (EMERCOM) of Russia in the course of different emergencies and
extinguishing fires which is based on the positioning systems of fire and rescue units. In the work, the main
problem of the gas and smoke protection service is investigated in situations which are implied by suppression of
large fires and rescuing victims of transport infrastructure. Particular attention is paid to the decreasing of visibility
in conditions of heavy smoke. Considering the possible ways of solving the problem of control and orientation of
gas and smoke protection service units with the help of thermal imaging systems.

Keywords: information and navigation support; underground structure; gas and smoke protection service; fire

hazards; thermal imager

1 Introduction

The present stage of development of society
sets the task of complex development of system
of prevention and elimination of consequences
of emergencies and improvement of
management of this system [1]. One of the most
important condition of quality improvement of
management of fire extinguishing and

revention of human losses and material
osses is availability of timely
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1 Beeaenue

CoBpeMeHHBI 3Tanm pa3BUTHS 00IIEeCTBa
MMOCTaBWJI 3aJady KOMIUIEKCHOTO Pa3BUTHS
CUCTEMBbl TPEJOTBPALLICHUS U JUKBUAALMUU
nociencteuii YC U COBEpIICHCTBOBAHUS
ympasieHus 31oit cuctemoit [1]. Omnum wu3
Ba)XHEWIIIUX YCIIOBUM TOBBIIIEHHS KadyecTBa
YIpaBlICHUA TYLICHUEM noxkapa u
MPEAOTBPAIICHUSI YEJIOBEUSCKUX JKEPTB U
MaTepUATBHBIX TIOTEPh SIBIICTCS HAIMYUE
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information on forces, means, conditions and
object of fire extinguishing. The situation with
fires in Russian Federation continues being
troublesome and having a negative impact on
economic and social spheres of society.
EMERCOM of Russia takes measures for
stabilization of a situation with fires, makes
changes in the normative documents regulating
fire extinguishing and directes on improvement
of tactics of firefighting. Thus, the special
attention is paid to special equipment of
emergency operations centers based on the
mobile control post intended for ensuring of
response group operating in the zone of
emergency. The analysis of actions of rescue
and fire-fighting divisions allows to allocate the
typical mistakes arising in the process of
firefighting. Such mistakes: inefficient use of
fire-fighting equipment — about 22,3%, an
incorrect choice of decisive direction of
operational actions — 18,6% and poor carried
out reconnaissance — 14,2%. Hefty percentage
of mistakes in actions of the head of fire
extinguishing, arises because of poor carried out
the analysis of reconnaissance results in the
process of which are collected data about the
fire for assessment of the situation. Correctly
organized reconnaissance gives the chance to
give timely help to people, to get forces and
means on the decisive direction and to provide
success of fire extinguishing. During fire
extinguishing the staff solves a set of the
problems directed to timely concentration of
forces and resources and their balance. Practice
shows that without the accurate organization of
management of forces and means on the fire the
successful extinguishing is impossible as for
suppression a significant amount of staff is
attracted. At the same time can be involved
from 20 to 60 of smoke divers on the fire area
in tens of thousands of square meters that
demands to get many " firefighting hoses on
suppression”.

On the management of forces on fire it is
necessary to understand process of purposeful
impact of the head of fire extinguishing (HFE)
of operational staff on the fire divisions and
other services for the purpose of successful
conduct operations connected with direct fire
extinguishing and carrying out the related
primary emergency-rescue works. Process of
influence is understood as giving of orders to
the staff which arrived to the fire. Decision-
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CBOEBpPEMEHHON uHpoOpManmuu O  Cuiax,
CpeACTBax, cpele U 00BEKTE MOXKAPOTYILICHHS.
ObcranoBka ¢ moxkapamu B Poccuiickoit
denepanyu MPOIOIKAET ocTaBaTbCs
HanpsDKEHHOW W OKa3blBaTh  HETaTHBHOE
BIMSIHUE HAa 3KOHOMHYECKYI0 M COLUAIBHYIO
ctepor obmecrsa. MUC Poccun mpuHumaet
MEphl 10 CTaOWIM3allMd OOCTAaHOBKH C
[I0’KapaMH, BHOCUT U3MEHEHHUSI B HOPMaTHBHbIE
JOKYMEHTHI, periaMeHTHUpYIoIne
MOKapOTYIICHWE W  HalpaBJeHHbIE  Ha
COBEPLICHCTBOBAHUE  TAKTUKU  TYyLICHUS
noxkapoB. Ilpm »ToMm, ocoboe BHHMaHHE
yIeNseTcs CHEIUAIEHOMY OCHAIIIEHUIO
OlepaTHBHBIX MTa00B Ha 0a3e IMMOABIKHBIX
IIyHKTOB YIPaBJICHUs, MPEIHA3HAYCHHBIX VIS
oOecrieyeHust (yHKIIMOHUPOBAHUS
ONEPAaTUBHOM  TIPYINIBl  TEPPUTOPUATBHOIO
oprana MYC Poccuu B 30He nukBunanuu YC u
TYyIIEHUH  TOXapoB. AHanmu3  JeicTBuid
MOXapHO-CIIACaTEIbHBIX noJipasieieHAN
MO3BOJISIET BBLACIWTH THUIMYHBIE OIIMOKH,

BO3HHUKAIOLIHE B nporiecce BEJICHUS
ONEPAaTUBHBIX  JEUCTBUM IO  TYLIEHUIO
mokapoB. K TakuMm ommOKaM OTHOCSTCS:
Hed(p(EeKTUBHOE WCIOIB30BAHUE TIOXKAPHOU
TEXHUKH — OKoJI0 22,3%, HEeBEpHBIH BHIOOD
pelIalomero  HalpaBlIEHHS  ONEePaTUBHBIX
nmevicteuii — 18,6% W HekayeCTBEHHO
MIPOBEICHHAS pa3Beaka — 14,2%.

3HAYHUTENBLHBINA MPOIEHT OMNOOK B JEHCTBUIX
PYKOBOAMTENS TYLIEHHS TIOXkKapa, BOSHUKAET 110
MIPUYUHE HEKAYECTBEHHO IIPOBEACHHOIO WM
aHaJu3a pe3yJibTaTOB PAa3BEIKH, B IPOLECCE
KOTOpOH ocymecTBisieTcss cOOp CBEACHUH O
no>kape Ui OLEeHKH oOcTaHoBKH. lIpaBuiibHO
OpraHU30BaHHAs PAa3BEJKA JACT BO3MOXHOCTb
CBOEBPEMEHHO OKa3aTb IIOMOLIb JIFOASM,
BBECTH CWJIBI M CpEACTBA Ha pEIIAroIIEeM
HaIlpaBJICHUM  OIEPATUBHBIX JIEUCTBUM WU
o0ecreynTh ycrex TYIIeHUs Mmoxkapa. B xome
TYWIEHUs MOXapa JIMYHBIA COCTaB pEIIAeT ep
MHOXKECTBO  337ady,  HANpaBIEHHBIX  Ha
CBOEBPEMEHHOE  COCPENOTOYEHUE CHI U
CPEZCTB U UX PACCTaHOBKY. DTO U oOecrieueHne
HEOOXOIUMBIM KOJIMYECTBOM OTHETYILAIINX
CPENCTB, U BBEJECHUE CHJI U CPEACTB Ha TeX
HampaBleHUsIX, T/Ie OHM MOTYT O00eCHedHTh
o0mui ycmex TymeHus noxkapa. [Ipaktuka
[TOKa3bIBaeT, 4TO 0O€3 YEeTKOW OpraHu3aIud
YIPABJICHUS CUJIAMM U CPEACTBAMU HA II0Kape
HEBO3MOKHO YCIIEHIHOE TYILICHHE [10Kapa, TaK
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making of HFE on giving orders is carried out
proceeding from an assessment of the situation
which developed on the fire. Objectivity of the
situation assessment on the fire and correctness
of decision-making depends from: professional
qualifications of HFE, quality of carrying out
reconnaissance of fire, ability to predict fire
process. Quality of fire extinguishing depends
not only on tactical preparation of staff, but also
on the firefighting equipment necessary to fire
divisions. Experience of extinguishing of big
and difficult fires at the petrochemical
enterprises shows that the success of operations
depends on level of Gas and Smoke Protection
Service (GSPS) organization, degree of
technical equipment of GSPS, level of staff
preparation for working in irrespirable
environment. Competently work of GSPS
allows to reduce considerably time of fire
extinguishing, to reduce a loss from them, and,
above all, to give necessary help to people in
time.

For performance of fire-fighting task and
safety ensuring of the work GSPS team includes
a necessary minimum of fire and technical
equipment which provides communications
tools (radio station or intercom) and lighting
(collective lamp - one for team and individual
light on each smoke diver) [2]. Thus, during the
work on fires GSPS teams remain actually
"blind" and have poor spatial awareness in the
developed situation. For effective work of
GSPS teams it is necessary to use thermal-
imaging equipment and thermal-imaging map
for an assessment of situation and coordination
of actions of rescuers. Fire-fighting in strongly
filled with smoke buildings can become more
effective due to use of thermal viewer. Using of
video recording system with possibility of
wireless  data  transmission increases
controllability of rescuers actions. Using of
thermal viewers is necessary to decide the
problem of recognition of objects in the filled
with smoke environment. Thermal radiation
goes down when passing through the
atmosphere owing to absorption by gas
molecules, aerosols, rainfall, and also a smoke,
fog, a smog etc.

Thus, the purpose of the work is to reveal the
capabilities of the information and navigation
system in case of emergency response.
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KaK JIJIsl TYIICHUS PUBJIEKAETCS 3HAUNTEIIbHOE
KOJIMYECTBO JIMYHOTO COCTaBA.

OnHOBpPEMEHHO MOTYT OBITDH
3a/ICCTBOBAHBI oT 20 hi(s) 60
ra30/IbIMO3aIITHAKOB Ha TUIOIIAIN T0Xapa B
JIECSATKU THICSY KBaApaTHBIX METPOB, YTO
TpeOyeT momayu  OOJIBIIIOTO  KOJIHYECTBA
«cTBOJIOB Ha TymieHuey. [lon ep ympasiennem
moApasfiefieHus M ~ Ha  TOXape  CilemyeT
MOHUMAaTh  MpOIecC  IEJICHANPABICHHOTO
BO3JICUCTBUS PYKOBOJIUTENS TYIIEHUS MOXKapa
(PTII) onmeparuBHOTO ImITabda MOXKAPOTYIICHHUS
Ha JIMYHBIN COCTaB MOXKAPHBIX MOAPa3ICICHUI
U JPYTUX CIYKO C IENIBI0 YCICIIHOTO BEJACHUS
00€eBBIX JIEHCTBHH, CBSI3aHHBIX C
HETMOCPEJICTBEHHBIM TYIICHHEM TIIoXKapa W
MIPOBEICHHE CBSI3aHHBIX c HUM
MIEPBOOYEPETHBIX aBapHUHO-CIIACATENFHBIX
pabor. Ilog  mpomeccom  BO3IEHCTBHS
MTOHUMAETCS oTnaya MIpUKa3aHHMA v
MMOCTAHOBKOW KOHKPETHBIX 3aJad JINYHOMY
cocTaBy, MpUOBIBIIEMY Ha Toxap. llpunsTne
pemenus  PTII Ha ormady mnpukasaHus
OCYIIECTBIISIETCS HCXOIS u3 OIICHKH
00CTaHOBKH, CIIOXKHBIIEHCS Ha  IOXape.
OOBEeKTUBHOCTh OIIEHKH OOCTaHOBKM Ha
MOKape M MPaBWIBHOCTh MPUHATHS PEIICHUS
3aBUCHT OT: VYPOBHS TPOQPECCHOHAIBLHOM
noarotoBku PTII, kadectBa mpoBeAeHUs
pa3BeaKu mo’xapa, CIIOCOOHOCTH
MPOTHO3UPOBATh  XOJI  Pa3BUTHUS  TIOXKapa.
KauecTBO TymieHHs TOXXapoB 3aBUCUT HE
TOJIEKO OT TaKTHYECKOH TOJTOTOBKH JIMYHOTO
cocraba ITIC, HO ¥ OT OCHAIIEHHOCTH
HE0OXO0TUMBIM MTO’KapPHO-TEXHUYECKUM
BOOpY)KEHHEM  TOJpa3/ie]IeHH  TOXapHOM
oxpanbl. ONBIT TYIICHUS KPYITHBIX ¥ CJIOKHBIX
M0’KapOB HA HEPTCXUMHUUCCKUX MPEATPUATHIX
[MOKa3bIBAeT, 4YTO YCIEX BeICHHS OOEBHIX
JIEUCTBUH 3aBUCHUT OT: YPOBHS OpPraHU3ALMH
I'3JIC, cTeneHn TEXHWYECKOM OCHAIIEHHOCTH
I'3J1C, ypoBHSI MOATOTOBKH JIMYHOT'O COCTaBA K
paboTe B HENPUTOMHOMN IS NIBIXaHUS Cpele.
I'pamotHo  moctpoennass  pabora [3/IC
[O3BOJIIET 3HAYUTEIHHO COKPATUTh BpeMs
TYIIEHUS TIOXKAPOB, YMEHBIIUTH YOBITOK OT
HHX, a TJaBHOEe, BOBpPEMs  OKa3aTh
HEOOXOAMMYFO TIOMOIIIH JIFOTSIM.

s BBIMOJTHEHHS ©OOEBOH 3agaydl M
obecrieyeHusi 0€30MaCHOCTH CBOEH PadOTHI
3seHo  ['JI3C  Bkmouaer  HEOOXOIWMBIN
MUHUMYM MOKapPHO-TEXHUYECKOT O
BOOPYKEHUS, KOTOPBIN MPEyCMaTpUBaeT
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2 Material and Methods

In the paper there is shown the possible ways
of solution of the problem of control and
orientation of gas and smoke protective service
teams by means of thermovision systems. There
is provided to use thermal-imaging maps of
object that allows to coordinate the rescuer
actions and to carry out reconnaissance more
successful. Positioning data of GSPS team are
obtained based on use of transmitter of global
positioning system. For communication with
GSPS team and ensuring its work indoors it’s
offered to use system pseudo-satellites
involving.

We will consider as importance of substance
which absorb infrared radiation in wide strips
with centres corresponding to the specified
lengths of waves in Tab. 1.

Apart weakening in solid disperse medium,
the molecular absorption is the main reason of
weakening of radiation. Most strongly radiation
is absorbed by water vapours, carbon dioxide
and ozone. In the lower layers of atmosphere
absorption by nitrous oxide and carbon
monoxide can be neglected. Thus, it is possible
to define the provision of two transparent
windows: 3.55 — microns and 8 — 15 microns
[4]. In practice the existence of "windows" of
transparency means that all thermal imagers
must work in the specified short-wave or long-
wave ranges.

Short-wave (3 — 5 microns) range is more
characteristic for the cooled thermal imagers,
long-wave (8 — 15 microns) — for not cooled
Fig. 1.

Development of thermal-imaging map of
object would allow to coordinate actions of
rescuers and to carry out better reconnaissance
on operational place.

Thermal-imaging map (TIM) — graphical
representation of information on object on
which there was an emergency. TIM includes
the plan of object, thermal zones indicating the
possible seat of fire, open flame, heated designs,
and people. Data based on which it is created
TIM turn out based on the images transferred
from the mobile thermal imagers processed by
the special software. The schematic diagram of
obtaining the thermo-imaging map of object is
given in Fig. 2.
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cpencTBa  CBA3M  (pamMOCTaHIMS WA
[IEPETOBOPHOE  YCTPOICTBO) U CpencTBa
ocBeleHus: (rpynmnoBoi (oHaph - OIUH Ha
3BCHO ¥ MHUBUIYAJIbHBIN (DOHAPH HA KAXK]IO0TO
rasogsiMo3amuTaiKa)[2]. Takum 06pazom, mpu
pabore Ha mokapax 3BeHbs 1 /[3C ocrarorcs
(hakTHuecKu «CTICTIBIMUY) u cinabo
OPUEHTHPYIOTCA B CIOXHBIIEHCS 0OCTaHOBKE.
s sddextuBHoit padborer 3BeHBEB [/13C
HEOOXOIMMO HCIIOJIb30BaTh TENECBU3NOHHYIO
TEXHUKY W TEJICBU3UOHHYIO KapTy IS OIICHKH
OOCTaHOBKM W  KOOPIWHAIMHA  JEeHCTBHUH
cnacateneil. boprba ¢ moxapamu B CHIBHO
3abIMIIEHHBIX 3JaHUSIX MOXET CTaTh 0OoJiee
a¢exTuBHOM Omaromaps MIPUMEHEHUIO
TENEeBU30pOB.  VCMONmb30BaHME  CHCTEMBI
BUJICO3AMKCH C BO3MOXXHOCTBIO OECTIPOBOIHON
repelayrl JaHHBIX TOBBIIIAET YIPABIIEMOCTh
JedcTBUAMH  cmacaTeneid.  Mcnosb3oBaHUs
TEJIEBU30POB TPEIONAraeT pelleHue 3aJa4u
pacmo3HaBaHusi OOBEKTOB B 3aJBIMIICHHOM
cpene. TermoBoe M3ny4eHrne ociadisieTcs npu
NPOXOXKACHUM uepe3 aTMocdepy BCIEICTBHE
MOTJIONICHUST MOJIEKYJIaMH Ta3a, a’dpO30JISIMH,
OcaJIKkaMH, a TaKkKe IIMOM, TYMaHOM, CMOTOM
U T.IL.

2 MaTepuaJibl M CIOCOOBI

B pabote paccmaTpuBarOTCS BO3MOXKHBIC
CIOCOOBI pemieHus] MPOOJIeMbl YIPaBICHUS U
OpUEHTAIINM  3BEHBEB  Ta30bIMO3AIIUTHON
CITY>KOBI C TOMOIIBIO TETNIOBU3UOHHBIX CHCTEM.
[IpemioskeHO MCTONB30BaTh TEIUIOBH3HMOHHEIC
KapThl ~ OOBEKTa,  KOTOPBIE  ITO3BOJISIFOT
KOOPJMHHUPOBATh JIEHCTBHS cHacaTened w
NPOBOJMTH OOJIee KAaYeCTBEHHYIO Pa3BelIKy Ha
MecTe paboThl. JlaHHBIE O MECTOMOIOXKEHHUU
3geHa [JI3C  momydaroT Ha  OCHOBE
UCIIOJIb30BaHUsL  TiepellaTiika  [II00aIbHON
CHCTEMBbl TO3UIMOHMpOoBaHUs. [l CBsI3U CO
3BEHOM, M o0ecreueHuss ero paboTel B
3aKpBITOM MOMEIICHUH npejiaraeTcs
WCTOJIB30BaHNE CHUCTEMbI, HCIOJB3YIONIHE B
CBOEM COCTaBE€ IICEBAOCITYyTHHKH.

Paccmotpum B mopsiake  BaXKHOCTH
BellecTBa, KoTopele  morjomjator  HMK-
U3Iy4YeHUE B IIMPOKUX IOJIOCAX C LIEHTPaMH,
COOTBETCTBYIOIIMMH YKa3aHHBIM JUIMHAM BOJIH
Tab. 1.
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Tab. 1 Range of absorption of infrared radiation
Ta6. 1 Inanazon nornomenus MK- uznyaenus

. Wave-length, mkm (um) /
Materials / Bemectna
JnuHa BOJTHBI, MKM
Atmosphere / Atmocdepa 2.7 3.2 6.3
Water / Bona 2.7 4.3 15
Carbon dioxide / Yrnekucislii ra3 4.8 9.6 14.2
Ozon / O3on 4.7 7.8 -
Nitrogen oxide / Okucsk azota 4.8 - -
Carbon monoxide / Yrapusiii ra3 3.2 7.8 -
Communication is provided by means of the He cumras ocnabimeHus B ILIOTHBIX
most available and inexpensive type of a JIMCTICPCHBIX cpenax, MOJIEKYJISIPHOE

wireless communication — the Wi-fi technology
according to the IEEE 802.11b and IEEE
802.11g standards. In the Wi-fi standard the
data transmission is made at the frequency of
2.4 ~ 2.5 GHz with speed up to 108 Mbit/s at
distance to 30 km. Exact data on location of
GSPS team can be obtained based on use of the
transmitter of global system of positioning. For
communication with GSPS team and ensuring
its work indoors it’s offered to use system with
the pseudo-satellites - Fig. 3. The GSPS teams
working at fire and equipped with mobile
thermal imagers in helmets continuously
transfer data of their location and operational
situation on fire to the command post by
wireless communication.

The thermograms received from GSPS
teams are displayed in Fig. 4. As a result of
processing of these data the thermo-imaging
map of object (Fig. 5) comes out. Received TIM
is updated several times in a minute, thanks to
the high speed of data transmission on means of
the Wi-fi technology. It means that the operator
who is at the computer in a mobile post of fire
extinguishing can give help to GSPS team,
pointing to the noticed sources of thermal
radiation passed by the fire-fighter's look and in
time to report about it on a radio
communication.

3 Results and Discussion

The system of thermovision control will
provide the dynamic tracking of fire
development.
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MOTJIOLIEHUE SBJSIETCA TJaBHOW MPUYUHOMN
ocnmabneHus uinydeHus. Hambomeeep cuibHO
M3ITydeHNe TOTJIONIAETCS  IMapamMu  BOJBI,
YTJICKUCJIBIM I'a30M U O30HOM. B HmxHUX closx
aTMocdepsl MOTJOUICHHEM 3aKHCBIO a30Ta U
OKHCBIO YTIIEpOAa MOXKHO MpeHeOpeys. Takum
00pa3oM, MOXKHO OIIPEICIIUTh MTOJIOKEHHUE JIBYX
OKOH TNPO3pavyHOCTH: 3,55 -MkM u 8 - 15 MKkM

[4]. Ha npakTuke  HamH4YHe  «OKOH»
MPO3paYHOCTH  O3HAa4YaeT TO, YTO  BCE
TEIJIOBM30PbI JOJDKHBI paboTaTh B yKa3aHHBIX
KOPOTKOBOJTHOBOM ~ WJIM  JUIMHHOBOJIHOBOM
JIana3oHax.

KopoTtkoBonHoBsI# (3 - 5 MKM) nuamna3oH
0ojee  XapakTepeH JUI1  OXJIAXKIaeMbIX

TETUIOBU30POB, JNTMHHOBOHOBBIH (8 - 15 MKM)
- UIs HeoxJIaXKmaeMbIx Puc. 1.

PazpaboTka  TEMJIOBU3MOHHOW  KapThI
o0ObeKTa TO3BONMMIA OBl  KOOPIAMHHPOBATH
NelcTBHsl crnacareleil W TPOBOAWTH Oolee
Ka4eCTBECHHYIO Pa3BelIKy Ha MecTe paboThI.

TemmoBusnonHas kapta oobekra (TKO) —
rpaduyeckoe mpeacTaBiieHne nHGpopManuu ep
00 o0bekTe, Ha KoTopoM mpousonuia YC. TKO
BKJIIOYaCT B ce0sf IUTaH-CXeMy OOBEKTa,
TEIJIOBBIE 30HBI, 00O3HAYAIOLINE BO3MOXKHBIN
oyar TMo)Kapa, OTKPBITOE IUIaMsi, HarpeTble
KOHCTPYKIMH, a Tarke Jroneu. JlaHHble, Ha
ocHOBe KoTopbix co3naercss TKO nomyuarorcs
Ha OCHOBE H300paXECHUH, MEepedaHHBIX ¢
MOOWJIBHBIX TEIJIOBU30POB, 00pabOTaHHBIXED
CHECIUAILHBIM TIPOTPAMMHBIM 00ECIIEYCHUEM.
[punnunuansHas cxema MOy YeHUS
TETIOBU3UOHHOM KapThl 00bEKTa IPUBE/IcHA Ha
puc. 2.
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3 — 5 mkm

8 — 15 mkm

Fig. 1 «Windows» of transparency of atmosphere
Puc. 1 «OkHa» npo3padHocTu aTMochepsbl

Use of this system will reduce number of
victims, will allow to control effectively a
condition of the firefighter, timely to make the
decision on rendering the help to it and to
prevent possible accidents.

At the same time, in modern conditions the
requirements to the indicators defining
efficiency of management process raise. Time
of registration and information processing for
preparation and implementation of decision,
guantity of the spent resources for preparation
of decision, reliability of the received
information — essential indicators of efficiency
of management process [2, 3].

In total, the specified features define need of
wide use of automation equipment at stages of
collecting, processing and transfer of
information.

Thus, quality of the made decision will be
determined not only by the level of professional
preparation of HFE, but also quality of means
of automated management, completeness,
reliability and timeliness of initial information,
and restrictions by time for decision-making.
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CBsi3p  OCYIIECTBISIETCS 10  CpEICTBaM
CaMoro JOCTYIIHOTO W HEIOpPOTroro BHIA
6ecripoBoaHO# cBs3u — Texunomorun Wi-Fi B
cootBeTcTBHH co ctanaapramu |IEEE 802.11b u
IEEE 802.11g. B cranmapre Wi-Fi nepenaua
JIAaHHBIX MPOU3BOIUTCS Ha 4yacTtoTe 2.4~2.5 ep
ITu co ckopocthto g0 108 Mout/c Ha
paccrossauu 10 30 kM. TouHble naHHBIE O
MectomonoxkeHnn 3BeHa [JI3C moryT OBITH
MIOJIy4YCHBIL Ha OCHOBC HCIIOJIB30BaHUA
nepenaTynka rI00aNbHON CHCTEMBI
MO3UIIMOHUPOBaHUS. /711 CBS3M CO 3BEHOM, H
obecriedeHusi ero paboTbl B 3aKPBITOM
MOMEIIEHUHEp MpeJiaraeTcsi MCIOIb30BaHHe
CHCTEMBI, HCIOJB3YIONIHNE B CBOEM COCTaBe
nceBpocmyTHUkH puc. 3. 3Bennst [J13C,
paboraromue Ha ToXape ¥ 00OpYJOBaHHEIC
MOOWIBHBIME  TeruioBuzopamu  «lllnem-
Kamepa», HENpPEephIBHO TEPEAaloT IaHHBIE O
CBOEM MECTONOJIOKEHHH W  OMEPaTUBHYIO
O00OCTaHOBKY B IITa0 TyHIEHHS MOXapa IO
cpencTBaM OecIpOBOIHOMN CBSI3H.

TepMOFpaMMLI, MOJIY4YC€HHBIE OT 3BCHLCB
I'’I3C orobOpaxensl Ha puc. 4. B pesynbrare
00pa®OTKM  3THX  JaHHBIX  IIOJy4aeTcs
TeTIOBU3HOHHAs KapTa oOobekta TKO puc. 5.
[Tomryuennas TKO oGHOBIISETCS HECKOJIBKO pa3
B MHHYTY, Oyarojaps BBICOKOH CKOPOCTH
nepeaayd AaHHBIX MO CPEICTBAM TEXHOJIOTHH
Wi-fi. Dro o3Hagaer, YTO  OIEpaTOp,
HaxOJSAIIANCSA 32 KOMITBIOTEPOM B MOOMIIEHOM
mrabe MOXapOTYIIEHHS MOXET OKa3bIBaTb

momomb  3Beny ['JI3C, yka3eBas Ha
3aMEYCHHbBIC HACTOYHHUKH TETIOBOTO
H3IIy4YEHHUS, MIPOIYIICHHbIE B3IJISIOM

MOKapHOT0, X BOBPEMS COOOLIUTH 00 3TOM MO
PaANOCBS3H.
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Fig. 2 Schematic diagram of receiving TIM
Puc. 2 [Ipunnunuanshas cxema nomydenus TKO

Fig. 3 The simplified structure of the system using pseudo-satellites
Puc. 3 YopomieHHas CTpyKTypa CUCTEMBI, UCIIOIB3YIOMICH IICEBIOCITY THUKH

The seat of fire
found by

thermal imager .

GSPS team No 1

GSPS team Ne 2

Fig. 4 Visual display from the place of work of GSPS
Puc. 4 BuzyansHoe otobpaxenue ¢ mecta padotst I'/[3C
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The seat of fire
found by thermal
imager

Fig. 5 Thermal-imaging map of the object
Puc. 5 TeroBusnoHHas kapTa 00beKTa

4 Conclusion

Thus, thermovision system can become one
of important elements of information support of
GSPS. With using the transfer of data on an
operational situation on a place of the fire or an
emergency, identification of objects, search and
data processing is carried out naibly reliable and
in due time. Use of thermovision systems will
allow to increase management efficiency, will
provide higher level of safety and will allow to
reduce decision-making time at suppression of
the fires and elimination of consequences of an
emergency.
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3 Pe3yabTaThl u 00CYyKIEHUS

Cucrema
obecneyur
pa3BuTHEM
CHCTEMBI
[TOCTPaIaBIINX,
KOHTPOJIMPOBAThH

TETJIOBU3HOHHOTO  KOHTPOJIS
JUHAMHYECKOE  CIIeKEHHe 32
noxapa. IIpumenenue aToM
COKPATHUT KOJITYECTBO

MTO3BOJTUT a¢dhekTuBHO

COCTOSIHHE  IOXAPHOTO,
CBOCBPEMEHHO TNPHUHUMATh  pelieHue 00
OKa3aHUH eMy TIOMOIIIH, 3HAYUT,
npeaoTBpamaTb BO3MOKHBIC HECYAaCTHbIC
cllydau.

Bmecte ¢ TeM, B COBPEMEHHBIX YCIOBHUSX
MOBBIIIAIOTCS TPEOOBaHUS K TIOKa3aTelsiM,
onpenessomuM 3 (GEKTHBHOCTh  Mpolecca
yrnpasieHus. Bpems perucrpanuu u 00padoTKH

uHpOpMaLMK  JJIi  TIOATOTOBKM €p H
peanuzanuu peleHus, KOJIMYECTBO
3aTpadyeHHBIX pECypcoB sl  MOATOTOBKH
peleHus, JOCTOBEPHOCTh MOJY4YEeHHON
WHPOPMALIMM — CYNICCTBEHHBIC ITOKa3aTelH

a¢hekTUBHOCTH Tpoliecca ynpasienus [2, 3].
B coBokymHOCTH, YKazaHHBIE OCOOEHHOCTH
ONPENENIIIOT ~ HEOOXOOUMOCTh  ILIMPOKOTO
WCTIOJNIB30BaHMs CPEJICTB aBTOMATH3AIMK Ha
stamax cbOopa, o00pabOTKM H Tepeaayu
nHPOPMALIUH.

Takum 00pa3oM, KauecTBO MPHUHAMAEMOTO
pemieHuss OyJneT ONpEeNeNsaThCsi HE TOJBKO
YPOBHEM  MpPOQECCHOHANBHOW  MOATOTOBKH
PTII, wHO eme © KayecTBOM CpEACTB
ABTOMATH3UPOBAHHOTO yIIpaBIICHUS,
MIOJTHOTOH, JIOCTOBEPHOCTHIO u
CBOEBPEMEHHOCTBIO UCXOTHOM HH(pOpMaLuy, a
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TaKXX€ OrpaHHYCHHUAMH 110 BpPEMCHM Ha
OPpUHATUC PCIICHUA.

4 3aknouenne

BoiBompl: TakuM  00pa3oM,  HMMEHHO
TETUIOBU3UOHHAS CHCTEMa MOXKET CTaTh OJHHM
W3 BAXHBIX JJEMEHTOB WH(POPMAIIMOHHOTO
obecrieuenust ['JI3C. C e€ momoripio mepeaava
cBeleHU 00 omepaTHBHOM 0OCTaHOBKE Ha
Mmecte moxapa wm YC, wumeHTHDUKAITIN
00BEKTOB, TIOMCKAa ¥ O0OpabOTKM TaHHBIX
OCyIIECTBIsieTCsl Haubjee [TOCTOBEPHO U
cBOeBpeMeHHO. [[puMeHeHne TeTTOBU3UOHHBIX
CHUCTEM TIIO3BOJIUT TOBBICUTH 3(P(HEKTHBHOCTD
yhnpasieHus, obecneuyutr Oonee  BBICOKHM
YPOBEHBb 0€30MACHOCTH W MO3BOJIUT COKPATUTH
BpeMsl TPHUHATHS pENICHHH TpH TYIICHUU
MOXKapoB U JIUKBuAAuu nocieacteuit UC.
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