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CB- 530E Vi deo Snoke Detection System and Met hod for Test

Descri ption The present invention relates to a video snoke dgig®ti on system
with a canmera for recording video i mages and a signal processing stage in
3‘.‘522 Itgggbéigﬂéﬂgsm@idme Pebnfbybgual REXetS-9539 2UP:i Of Pi X@IES oo he
bri ght ness of the pixels is obtained and its behavi our over tine is
investigated to detect the occurrence of changes characteristic of snoke.
Snmoke detection systens of this type, such as are described for exanple in
WO 00/ 23959 and i rviiko Baidket Déteetlion 8ysterh awd Mathodfor G@6ting tivd Sameef er abl y
used in tunnels, 10 since in the latter, it cannot be ensured on account of
the air novenent and air stratlflcatlgasgmmﬁﬁﬁted by the noving vehicles
and trains, that the snoke forned in the event of a fire would reach in

good time tfws SrEBR ||€1ﬁéfnt3@r1i maztemmtneéo eimokd@etebtiin SYbtehRitt HicBlera fohe
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readi ness of the s stemat any tine. The obvi ous possib of carrying

out such f UREERTERE %té’ﬁé’fd’ﬁ by H‘%ﬁﬂf(@e g oBfained ?U\é’r'? l{eﬁﬁi’jPPrc%‘{eéélme IS

however, SImceasnbasédrt@Hetéenmetouanmncb@scﬁahgescﬁéraétedstfccaf shidké. purpose. The
manuf act urer of “the snoke detection systemis for their part interested in

checki ng, V‘SMBké‘d@te@tldrf@sferniﬁ@‘WE ll(yp@f s@bmadsl dr¥ deseHbed Iforcaakérrmaa ifjpof acture or
after installation of the systens, the conpliance with the specifications

and in cal i #¥/4393%pndie Efy%*'*tt%’?ﬁapp'f*f:a\ﬂﬁ” 8RB 6. brere Rrederably iusedin tYAN&BHoul d

be abl 140 fRcLinrthé RtteP iticaffotYeBHsUrediorRReslmlof theF RoléRerdthddese of snoke
generators is very compl i cated. The invention now provi des a vi deo snoke

det ecti on s%ﬁﬁ?ct'@@ﬁtlﬁ’? gepaiatedypy haineqying vehicles ai trains. &at the rokedpimedinited can
be carried Qht B firel Wold Fbath ih§edd tihE e sidik@ldetetils BoRRREI dnth€ rédt of el
i.e. at the installation site directly in the tunnel as well as at the

pl ace of ne0P@lcture or indeed any other arbitrary place. These two

processes (calibration and function check) hereinafter terned test/testing
shoul d be abreoresateeckatunnelvhn @MBIPKHSYChhEMPks deiettion sistesnvishes Rotanly to

repr odugs bl &k 8 Wth $he stteflEB%r H%r@@@ sﬁm&tlgﬁ 86t él%‘to%léétﬂé‘l@@é}ﬂf&!t%&lent he
invention is characterised in t in order to test the s§stemthe si gnal

from the calfsledn s4nshas faghegk hecrpesdionakieaginesspidee system abamyime, ke si gnal
that is chagRdRdosbibe \ﬁgy 6f'&‘§rr9iﬁ§ Bt ﬁﬂ:‘ﬁefuﬁhftloﬁ '?@fseuéu@% §'sméké‘béﬁer§for'i§‘\?e

si gnal processing stage. A first preferred enbodi men hé vi deo snoke
detection s%’t’@'ﬁ?t&éd@f”&i’?fg sipge if}?ere|eﬁ%’§ﬁt’m@hh?%t°cqﬁa‘?|%?ﬂdépi @@cpqrﬁpﬁehéﬁheneans

are provi deglah@actuRAE tHAEMAKR deRtibREYstérh id 138 their part interested in checking, within

20 the framework of quality control during manufacture or after installation of the systems,

the compliance with the specifications and in calibrating the system, in which connection
this calibration should be able to be carried out as simply as possible. Here too the use of
smoke generators is very complicated.

The invention now provides a video smoke detection system by means of which a

25 function check or calibration can be carried out quickly and without great effort and
expenditure in situ, i.e. at the installation site directly in the tunnel as well as at the place
of manufacture or indeed any other arbitrary place. These two processes (calibration and
function check) hereinafter termed test/testing should be able to be carried out simply and
reliably and should yield reproducible results.

30 The video smoke detection system according to the invention is characterised in that in
order to test the system the signal from the camera can be influenced so that a change in

IR

*G00002*



5 video signal. A second preferred enbodi ment of the video snoke detection
system according to the invention is characterised in that the

af orenenti oned neans are formed by an optical filter that can be positioned
in front of the canera lens. Preferably the optical filter has a plurality
of variously strongly scattering diffusers that can be positioned as
desired in front 10 of the canera lens. Athird preferred enbodi nent of the
vi deo snoke detection systemaccording to the invention is characterised in
t hat the afbeeaideotsignaethatBaharacteniptic sfehaodaredes ofdrhdkend jsinsilatbl at therdigrast .
A fourth preferred t?nbodi ment of the video snoke detection system accordi ng
to the 15 | HOERSIES¥YE characterised in that the aforenentioned neans are
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det ecti on siyigséretionds cleardétadseidan that meavie atd grovided foh asductngrthe eontrast bitae t he

filter has a,transfer function wth vertical and horizontal filtering. 2 0O
A sixth pref®9 ¥8"¥nbodi ment of the video smoke detection syst em accor di ng

to the invention js gharacterised jn that th f or enent i, oned an ave a
hovt oo for “Riseead draeliah BBl ot P Vo sibke eB-I0T Bl adet o e I

af orenent i qne&tm?mha:rameﬂ&danthhaam]tc:lafbnenfe@rrm@ meais are .forﬁ’fb‘f Hyr s@piical filter

I nvention SO relates.to,a t or testin Vv snpke, . det ectl on
et om o5 REeAr R ich8d h 5B thel e s o PrebyIBe BRRLLIEEES of gnal
processi ng siteds, of variovsiycdtranhly seaitgringriffisens thiean bedbositidnad apidusitedt infront

gr oups o{) plﬂel s of the video inmages is determ ned and a value that is
repr eseh? at $\BS 6FMPIIERTi ght ness of the pixels is obtained and its

behavi IS, i gat \ t] tp detect th f
Chat are. chAMIE HplesRR ookt ol 18 viberE die el ot Siem AgoTaneS Henvent i on
i s char act envefidniiichidradterisedan ¢t tHeoafbfientibtedsyisayadniRiseiaoisabdémith t he

camera is in(;.l Lier]ced so . that a change in the video signal that is
char act er | sTY¢S1@Pe CRRTcur rence of snmoke is sinmulated at the signal

i . 3 Afirst mbodi ment. of the met hod di
P re’l ny RiICHH rrereld moamaL G i ViSRG BT Sprudos el qnar
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an I N e I (0] accordadiln (0] e | nventl on r, sSting avVv e0 snoke
et on <t il oaf BS poniEnedhagen M SBmerdatd Handlpiochlsify S8 v of or e
ivelled ip_ord t i .at k th i i | at.th t put of
The ety a ReRhpieret Solaiert T dieShmpRE st teR @i aesdtans BBt " ©
al gorithm iavedtioa i cemhctblgegtih tredt tHehfttee Aags fahsfefdpetihedtn variigat Bndn  ext ent

as to simul ate an h[’rage fuzzi ness caused by snoke. In all cases a reduction
of the cont"¥LPNGHMEIRYyi deo signal is thus effected, whereby it

20 A sixth preferred embodiment of the video smoke detection system according to the
invention is characterised in that the aforementioned means have a device for adjusting
the focal length of the camera. Preferably the aforementioned means can be actuated by
remote control.

The present invention also relates to a method for testing a video smoke detection system
25 that comprises a camera for recording video images and a signal processing stage, in
which the brightness of the individual pixels or groups of pixels of the video images is
determined and a value that is representative of the brightness of the pixels is obtained
and its behaviour is investigated over time to detect the occurrence of changes that are

characteristic of smoke.

30 The method according to the invention is characterised in that in order to test the system
the signal from the camera is influenced so that a change in the video signal that is

characteristic of the occurrence of smoke is simulated at the signal processing stage.



10 "appears" to the signal processing stage as if snoke were actually
present. In this way the snoke detection algorithmcan be tested under
realistic conditions without having to produce a test fire or activate a
snmoke generator, which would not be feasible in practice in a tunnel on
account of the associated traffic congestgon (closure of the tunnel). The
invention is described in nore detail hereinafter with the aid of exanples
of 15 inplenmentation and with reference to the follow ng drawi ngs, in

whi ch: Fi g. A first prefertecagmbodimentoof tiepmethedtaatordimgdd tree ifivertion énthatactengedoh a

vi deo snoke, det ection S t em accor tg the invention, Fig. 2 is a
di agr ammat |tEaEtbﬁF8§té ﬁ’ SO Psrgdl\'/czfpl ant of the systemof Fig. 1 (

and Fig. 3 iagrapmatic.re ent at i. ond vari ant . of the
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etest ¢ he SAPTATGR BF ol Bhot S VSR SbrA o sutied IiSuching Stk 3t I BuBRE, o
connect ed tan imagerfoeshesetbusdd Bosmdke. N whi ch t he traffi c in the tunnel can
be observed via nonitors. The processors 2 are decentrally arranged, a

certai n nuniaeii cabed alrecmcaasrpbfethacbmrab@oﬁ:tawrdas stgahngtmsseﬁeicaﬁeﬁihiembyzach case
with a commn rocesgl Each W?ﬁzao camfra 1is arra ged for exa i
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housi ngt@ t1RRPeEr elstgnaygp%qﬁsup smakpaversacalE present: e @és
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of the housi ng 3 has a transparent wi ndow 4 and the upper sid
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housi ng of Kl EnkeIRA dcéod"fﬂ@V\Iheféérso@é(téﬂmjaﬁlcfcbﬁ?@sttlbﬁ (dI6¥UPE BRthk enDesi gn
Regi stration No. DM 049 356 4 In addition to nonitoring the traffic, the

syst em constid indéntidh is Bscribe®m mardrietsi Heréingktdr WBthRRO 6ia%F @kamplesef ves for
fire warning purposes by detecting the snoke that is thereby fornmed. In the

processby 2AMPIRNeNtAHRH rdayitsreisrancede Sipiodaung ﬁ’fqy""b@%(éﬂ @h'c'brl ght ness val ues
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essenti al that this allocation i's i ndependent of gl obal Changes in

bri ght ness,Fig. &, dﬁér%%amﬁ‘af'ﬁéeﬂfﬁ%‘iﬁt'ﬁaﬁ 6ﬁe@ﬁ“dt\f@é'36t\/§rﬂéﬁ systeragbFigThi s
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pi xel s €lgeTRAaYidRASTMAKR detACoRYStEBLPRERENTY 18 tB%H"@'éttqnd%‘i’“s'ﬂ? apgerdngcte digs: i on

of smoke i sy Rﬁ§8§kéﬁﬂal 1yh9 A oF GiBed BahelaB8 ARIGLSOHINSABRRBESA, A Which

att enuat ed by snoke. is nmeanS in other words that, due to the snoke, the
contrast i nthesignglsdesn fiegidac campgrash 1 iote preessed sid egalaﬁtgp dheyideocameras 1,

i's reduced. arzh%tﬂ%u%rl e&aﬁfplé e r%aamrféﬁér&péér@@to%gmfdr&mﬁﬁ@ﬂmtmﬂ&w;ﬂ@ed
in nore detail ere ref erence % be nade in this connection to European

pat ent appl todBenighthebseryapes ofrmiie: regulatiens ang taidetashthemuild-up 9 d¥ichnol ogi es

AG on 28 123(?6%%3 ARy t“@'llk‘é‘ Tt@é SArREEE ateScIMPEERY t&X PARREY Xorﬁi&ﬁ%omi’_ﬂqﬂhlch
af oredescri bed vi deo snoke detection systemis equipped with a test device

for functi pthettreﬁ‘mI%&eatﬁam%rcaeaﬁuoss%w%wa rgniters. ehgtirecessais Zapslecamteallywi t h
the speci figadg@BSa E&tain number of for example 8 to 10 cameras being associated in each

case with a common processor 2. Each video camera 1 is arranged for example in a

housing 3 that serves to protect the camera against external influences such as damage,

30 spray water, condensation water or dust. The front side of the housing 3 has a
transparent window 4 and the upper side of the housing has a cover 5 that can be moved
in the longitudinal direction. A housing of this type is known for example from the
International Design Registration No. DM/049 356.



be tested and a function test to be carried out at any arbitrary site, in
particular at the 2 0 place of use of the system under realistic
conditions without having to produce a test fire or activate a snoke
generator. The test device is based on the fact that the signal fromthe
canera 1 is influenced in such a way thatga change in the video signal that
is characteristic of the presence of snoke is sinmulated at the processor 2.
Figs. 1 to 3 each illustrate an enbodi mrent of the test device. 2 5
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lens of the video camera 1. The filter 6 may be a surface diffuser or a volume diffuser, or
there may also be used a so-called diffusing screen, as is employed in photography to
reduce the contrast, as filter 6. The disc together with its drive 7 may either be arranged



6 the contrast effect produced by the third diffuser is such that a
relatively large proportion of for exanple at |east 30% of the observed
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the systemmay trigger an alarm and whengswivelling the third diffuser the
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installed. 1n this case the ,test device enables the functjonal integrity of

the i nstal | B3 ©5Ua%eRlPERtIGR OfEcHE et MhDE FRITied Quigh@similargvay and here too

this contrast threshold can be used by designing the disc illustrated in Fig. 1 in such a
way that it has three or four transparent regions, a fully transparent region and two or
three regions with variously strongly scattering diffusers. For example, diffusers of the

25 same material but with different thicknesses can be used.

Three diffusers may for example be chosen as follows:
. the contrast reduction produced by the first diffuser is so slight that only a small
percentage of for example 10% of the observed pixels are below the threshold;
. the contrast effect produced by the second diffuser is such that an average
30 proportion of for example 15 to 20% of the observed pixels is below the contrast
threshold;



Patent C ains Video snoke detection systemw th a canmera (1 ) for recording
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In the em odlment |llustrat in F|g 3 a camera 1 with a motor-adjustable focal length is

used, the focal length adjustment being identified by the reference numeral 11. In order
to carry out a function test or a calibration the focal length adjustment 11 receives a
control signal via a line 12 connected to the control point, which signal effects a
corresponding adjustment of the focal length. The fuzziness produced thereby

30 corresponds to a contrast reduction in the video image of the camera 1.

Obviously the test device illustrated in Figs. 1 to 3 may also be used by the manufacturer
of the video smoke detection system to test compliance with the specifications, in which
connection such a test may also be carried out at the factory within the framework of the
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be influenced so that a change in the video signal that is characteristic of the

10 occurrence of smoke can be simulated at the signal processing stage (2).

2. Video smoke detection system according to claim 1, characterised in that means

are provided for reducing the contrast of the video signal.

3. Video smoke detection system according to claim 2, characterised in that the
aforementioned means are formed by an optical filter (6) that can be positioned in

15 front of the camera lens.

4. Video smoke detection system according to claim 3, characterised in that the
optical filter (6) comprises a plurality of variously strongly scattering diffusers
which can be positioned as desired in front of the camera lens.

5. Video smoke detection system according to claim 2, characterised in that the
20 aforementioned means comprise a decoder with adjustable contrast.
6. Video smoke detection system according to claim 2, characterised in that the

aforementioned means are formed by an electronic filter (9) that can be connected
between the camera (1) and signal processing stage (2).

7. Video smoke detection system according to claim 6, characterised in that the filter
25 (9) comprises a transfer function with vertical and horizontal filtering.
8. Video smoke detection system according to claim 2, characterised in that the

aforementioned means comprise a device (11) for adjusting the focal length of the

camera (1).

9. Video smoke detection system according to one of claims 2 to 8, characterised in

30 that the aforementioned means can be actuated by remote control.
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characteristic of smoke, characterised in that in order to test the system the signal
of the camera (1) can be influenced so that a change of the video signal
characteristic of the occurrence of smoke is simulated at the signal processing
stage (2).

10 11. Method according to claim 10, characterised in that the contrast of the video signal
is reduced.

12. Method according to claim 11, characterised in that the contrast reduction is
effected by arranging a diffuser in front of the camera (1).

13. Method according to claim 11, characterised in that the contrast reduction is
15 effected by electronically influencing the output signal of the camera (1).

14. Method according to claim 11, characterised in that the contrast reduction is
effected by adjusting the camera (1) to give a fuzzy image.



