;1] e3e&] &| z6T=A% 1 Met hod and anal ysis tool for checking the functional
suitability of video nonitoring devices, as well as a 5 neasurenent device
- for carrying out the nethod Description The invention relates to the
checking of the functional 10 suitability of video nonitoring devices which
have at | east one canera. In this caséf‘bhecking of the functiona
suitability neans that a check is carried out to determ ne whet her an
install ed video nonitoring device on the one hand is operating
satisfactorily and 15 conplies with the agreed specifications, and whet her
such a noni tmethgddeitid eanalykie oidl HEagd, cltaukihde theedidnst Dstdt i onal
applications. V'dso n?nit%riqﬂidevices are mﬁgfgy used nomad?%s, and 20 are
used for nanflu%itj% FLAFY o THSQaPPREROFSRde NeYES SRt 3P aPE10s&F Pr
protecti ¢n ageasstemeattfevicedfent cyrrirheft outobhermethddraids in private
and public buildings, and in public spaces, video nonitoring devices are
i ncreasingly being used for road traffic, 25 and in this case in particul ar
for nonitoring the traffic in tunn®escripttiomhe nonitoring being carried
out virtually exclusively by personnel seated in front of nonitors. 30
Wil e video canmeras have al ready been used for years for traffic

noni toring, tr¢alB8VEALVECBNKF§LREEENEPY theerhesiingd Yutths HRERi ! i nages
to automat i cahiyalel eey edr t@ided r abhi €ogt hdaldedisved Okh eXRMpla&et hex
formati on of %ang, abandoned vehL&les r, accidentsfggg cherK§§ hazar d
situations, SURRC asCRfiokE3BETRl ame™f of MEE 0f 2% or il %ha iﬁﬁﬁ%ssible
to initiate Spectfowaountieranidasiy esearsquitcdd yaascipossi bhke.caWtied egard
to snoke and a i r ence, i - 02/ 0 64. and EP
pat nt Apl 1 2t o8 Rerernitl G GENST' InRRaT &, MRl Y A
Technol ogi esdAG cahPoh tiee drer ebynéx peesplyatavbuded inf acdfaridiyceandwi ng to
the | arge nuahgri ofs akyigady chast abledy video. iF ;4 RS T ohnlr afifd hex

nonitoring, there is an increasing, tendency to retrosgectlvely convert such
devi ces for FEFRhér MBI ENDREVEERh 88 SRSk obf2PRaneWeCedS on, in

whi ch case theegofwersd@it poesesspshovhedibgscarried out as far as possible
w t hout disturbing 10 the traffic flow This applies in particular to
tunnel s because, in general, any work in a tunnel is associated with at

| east one | aheddei mgnbtocked. devices are widely used nowadays, and

20 are used for many applications. In addition to devices
which are used for protection against unauthorized
entry, theft, robbery and raids in private and public
buildings, and in public gpaces, video monitoring
devices are increasingly being used for road traffic,

25 and in this case in particular for monitoring the
traffic in tunnels, with the monitoring being carried
out virtually exclusively by personnel seated in front
of monitors.

30 While wvideo cameras have already been used for vyears
for traffic monitoring, trials have only recently been
carried out to use video images to automatically detect
certain traffic situations, for example the formation
of Jams, abandoned vehicles or accidents and other

35 hazard situations, such as smoke or flame formation, in
order to make it possible to initiate specific counter
measures as quickly as possible. With regard to smoke
and flame detection, reference is made to
WO-A-02/054364 and EP Patent Application No.




For this reason, the tunnel operators wish to be able 15 to convert
existing video traffic nonitoring installations retrospectively and as far
~as possible wi thout any disturbance to carry out snoke and/or flane
detection, and to have the capability_tg9 check the suitability of the

of fered systens, and to conpare 20 offered systenms with one another. On the

ot her hand, dhemAfact urfeicm and dMad dedisi 10finYy deRcrsimikeiand hlame
detection sy tjsq[hs al s ha\gety an interest in whether their systemis suitable
for that part £ METERY iIFREAISHY e buied i (FREeNEREE - from both the

manuf acturers and the operators, is the provision of a test or measurenent

system f or cking t fupctional suitabpli of, an, exj sting vi.deo

noni t ori ng gewnlée, Q?OPZ%eexa?Tﬁ%ei ﬁmt"}’s?@rwotoﬁﬁé gy nh??‘n{:%i]iﬁ‘gev © or

when fal §e alearimesocior , toaffhe hickd toHiad, nfdheerceisf aphyisico@lasing

charact eri stiGs100+t he fuj_q%' [ ild a.vifea dgtection 35
o *+& ct dé%gt otn)(.re(}f SMEH dé\ge ?5%;0 %to_er

systemin checks sudch as these shou e underesti mat r exanpl e,

in the case foFrtfe sl Herteke®on s§9EbEm WF crenakelesenibed i fleme cited

WO A- 02/ 05434 edthersmoke det 86t baBel T HAr &b.0fk Ao RYpkBYesE gabhan of the
time profile of the, bqgl ht ness of t he i ndi vi dual pj xels or of

[ - 3 ) )
groups of pi¥el PTRSTdEdh Migedatni 3hH PRESIPRE Wit yPthesd sharkgng
det er mi hed Ihereans fafc afl edgeriexd rastl Do pigceastitnlvki eb eaghepisxel is
al | ocat ed a@)e%%gl%evali%e. eTQ_:i S, IS essenti]gl l% a E met tlmd based an cgntrast
changes. As Gan &xsi IV BEEES. . GBI riattk change5URERY pr &8s GREHCY 258 det ect ed
si gni fi cant Withess Welalsti wne geord Ydilrnoullmatkedl .t unnel or in a tunnel with
dark walls, than in a bright and well illum nated tunnel. 10 The present
invention relates to a nethod for checking the functional suitability of
vi deo noni t 8PEng eV i Ee35Mi chlaviergte] easerahereamwdsy tkhebeeehdd

accordiTg teothe ddimasitd on egikpiggded Lidmke ¢4, ppSsi bl goharehepl 15 the
functional sui taﬁbl it an_existing deo nmpnitoring device in_as sinple

y of Vi )
a manner as 'PSSEOPETRESneT FEELSBBFREYRVEI P iihd 3fepf BHUGDI POSREPRBUt this
| eadi ng to anyhadvensy efifqairtemdeeopeiaty osudf shbke BRAYber ifngmdevi ce.

the' i mages SEEaFLaR™rr oRLEhe Gt TFBst e CANBPALAFE cHecket Dy hodns of a
measur enent sdaviabe l ity chfhasha prhbessdr ,syerickeiy, means ¢ amnompare
20 offered systems with one another. On the other hand,
the manufacturers and providers of video, smoke and
flame detection systems also have an interest in
whether their system is suitable for that particular
traffic installation.
25
A further wish, from both the manufacturers and the
operators, 1is the provision of a test or measurement
system for checking the functional suitability of an
existing video monitoring device, for example in the
30 course of maintenance work, or when false alarms occur,
or the like.

The influence of physical characteristics on the
functional suitability of a video smoke detection
35 system in checks such as these should not be

underestimated. For example, in the case of the smoke

detection system which is described in the cited
WO-A-02/054364, the smoke detection is carried out by
investigation of the time profile of the brightness of




25 anal ysis tool, which can be inplanted in the processor, for paraneters
whi ch are characteristic of the respective function. A first preferred

< enbodi nent of the nethod according to 30 the invention is characterized in
that the said analysis tool is formed esgentially by software which
conprises two nodules, with one nodul e being provided for the
applicati On-EﬁéCilfridiﬁ(HUailgU%ﬁkéPQ ot e gRfipar erapd x@Qrt aidi P9deo
significant Qaraneters for the 35 current. a |IC%tI0n or for an jntended

appl i cati on, TBAgEne YBitHer th8dR & e Wt P PAPIL IS LHTIAES BY the
i mages whi chmaeessuppl iad fedam t berabckeant wnecesspr an duwhing Weach

anal ysis the_quality aqf .the.i es | asses sed th respect {o e said
paraneters. P ik B aeRed R A e 1h e RRTROAR ihbof di ng ¢ o
t he i nverfti onektsodhapase@r izred domtirest theaeged Si &y fqaranteapada'rrebers are
formed by alLeast BRI Almdddmdde B, | Sbag hbecppgger of
edges in the I mage, e_contrast I'”n the I nmage as an entity, e nunber

light or darﬁleatléraﬁealrzﬂ ASISS bl t e dolpSorafy tﬂrﬂelumﬁg%rsedrraurnﬁe% the

quality of the pa afret@hseMhivgitichaspet @anzg,t hehdrespechi -igmgeahs 10
assessed, and h?néﬂit theﬁ@gsult of this assessnent is di splayed. A third

preferred emio ugtnefRgdnEtR88laccording to the invention is
characterd zed in that the result of 15 the assessnent of each paraneter is

di spl ayed by 2§ of lCpandejrnhrch uns in %P o h he filling
| evel of the represeﬁtrng 2 Feastre o ﬁe quﬁ cﬁ ?h% ?%sp%%trve
par anet er . ZDh¢héume¢mmmaﬂxﬂuxnanlxtyhefrNvdnprmnxmmqmnng @mmsc©$e to

check an exi ghing Mb@@oa@’i‘ Q! %ed%’air:?e‘écai N &SR G BNEES -4 e&?rm ne

whether it still conplies wt he st at requirements, int or one
canera of tthedé@W@@tﬂ§nc&ﬁu%ﬂ%ﬁP@%ﬁth@ Wﬁﬁ@uﬁémﬁﬂS%&?thﬁoZ%h?%%

anal ysi s ¢ oothes aﬂ@ﬁrdmrdr@uel ysGOphbgvied, @y téﬂﬁ resdilstm@a‘gth@l@@el ysis
is interpreted. possi bl e to, see at glance whet her,_ for

exanpl e, the[P%néF8r§U9f Er"éﬁte ddyedS AYIRYC I A TREDFRaGSS RASH R s
noni toring deglte abi chbiscusedl{orasdvkeepeb@atibhy, orwdthatiet hehishe

contrast is icle weyv i also ossible tao AsSsess, at a gl ance
whet her a viggééhgglgérﬁgp é%ﬁ%é mh?%h 'S ﬂgegﬁ b§)ﬁhy df’exanp &t ®for
traffic nnnimemihgrmngIGEUecsurtable for snoke detection, by once agarn
checki nggahet her sufficient 35 edges are present and the contrast is
adequate. If this_is not the case, then suitable neasures for inprovenent

of the qualiR§CBFIiREsECpatEmetETenteon bet bial okl egthys fasthi | &0
i nproving thehat! gmenatnyed Nnchbe itidBBel supplBied from the at least

one camera are c¢hecked by means of a measurement
device, which has a processor, and by means of an

25 analysis tool, which can be implanted in the processor,
for parameters which are characteristic of the
respective function.

A first preferred embodiment of the method according to
300 the invention is characterized in that the =said
analysis tool is formed essentially by software which
comprises two modules, with one module being provided
for the application-specific configuration of the
gsoftware and containing significant parameters for the
35 current application or for an intended application, and
the other module being provided for the analysis of the
images which are supplied from the at least one camera,

during which analysis the quality of the images is

assessed with respect to the said parameters.




and/or by painting its walls in light colors, and/or by applying suitable
mar ki ngs to the edge of the road. The invention furthernore relates to an
~analysis tool S for checking the i mages which are supplied froma canera of
a video nonitoring device for the functional suitability of the video
nmoni toring device. The analysis tool according to the invention is
characterized by a first nodule, which is referred to 10 in the foll ow ng
text as a configuration nodule, for the application-specific configuration
of the anal ysi §¢F6Bf, Phief sred sevbpdineatl of viie hmeshpdf @éqasrdiad n t he

following texd ahed dhagResbs NPEUl@aficdhe-analiysi engt tige i n@ges which
are supplied J‘ro.g%(,the at 15 |l east one canera, with the configuration nodul e

contai ni ng par WA WHRAIT I §%TF eVt FIGT¥e et suigadthi | i98E  and
W th an assessneaiilof fide qhal ighouwpl ddweprtimmiges vhé hnugBpechft @ddwes sai d

par anet ers | n arried out in_the diagnosis nodule. 20 The invention
furtherm)reblr%%alg’tlfléslf“(a)@'g'rr{.eE eur%%%ﬁ%‘év?get?‘& THFYi Ag 8l esr%il Yret hod.
The neasurergmt devber afcdriginiy ¢o theki mentriaored spthatact enidzadeby a

| aptop or by-gQe Qder id al '%%gjé@,b' & (£ OMIHLer (yd h cglgl%ﬁﬁy%%af%feor .
entering application-specific data, with a screen and wth a processor in
whi ch the s&@aFanfigrs swhosh idanpstteaipmedtha Haspegrisfer tvdgentédi nent

of the measwsmiedevite 80 aeger diHag toihe baveRtkongsssghanacterized in
that, in the .repka:ldﬁy tdgl recei ve operating node, a dialog box is displayed on
the screen, SUTRMYF%H og box has an image field with the i mge to be

eval uated, a display field for the result of the check, an information

field for 35 inf. t.ion about the. node and/ status .of the .current

progr am anZ\ aﬁilgrrﬁ%%%eerr%? ngpuTE BREt ?ﬁegéﬁsﬁ‘ﬁgg‘oﬁ ECFFE "Fhd S esul t

of the checkhsretrevabt yohasisa cbarsattdirspedy ibar shhbr thee radulvi doxdl

par anmet ggs. - d,pr r j. e agur devi ce
the é%sé%&ﬁ@ﬁ@ Pl 8LEH ?%f%ﬁg%¥€fggh§§s% gygﬁ B ﬁg%%%

according to the jnvention I's characterize ‘he”'mage :
optional ly @ifsp dierlpy kanrdnvhigageunsoimt Aebar, | wash ¢he dddddador an

i mage, whi chevelstor eghd Nbart kephadrdiisly of ddeshAPtop. cheo®@inkgvi ously
recorded i na@%e z_%quence. The invention wll be explained in nore follow ng
e

text with r c & R0 RGN to the drawings, in which: 15

20 The method according to the invention makes it possible
to check an existing video monitoring device in a
simple manner to determine whether it still complies
with the stated requirements, in that the or one camera
of this device is connected to the measurement device,

25 the analysis tool is appropriately configured, and the
result of the analysis is interpreted. It is then
possible to see at a glance whether, for example, there
are sufficient edges anyway in the images of a video
monitoring device which is used for smoke detection, or

30 whether the contrast is sufficient. However, it is also
possible to assess at a glance whether a video
monitoring device which is used, by way of example, for
traffic wmonitoring would be suitable for smoke
detection, by once again checking whether sufficient

35 edges are present and the contrast is adequate. If this
is not the case, then suitable measures for improvement
of the quality of these parameters can be evaluated by,

for example, improving the illuminatien in the tunnel




20 25 30 35 detail in the an exenplary Figure lshowsa bl ock di agranof a
measur enment devi ceaccordi ng to theinvention, Figure 2showsa fl owhart of

- aneasuri ng processfor the neasurenentdevi ce shown inFigurel, Fi gure 3showsa
detail of the neasurenent devi ceshownin i gure 1, andFi gure 4showsa di agram
in order to explain theoperation. The illustrated neasurenent device has a

conputer 1, whitighri byapadtatied wWtd Jd1a J efierengs: sydhols 1. af@fc£xgypl e a

| aptop or PC, ﬁnll%t}ns ée;r{gté%&d 2 fgr. enteri n?l paraneters, a screen 3 for

di spl ayi ng reSarts 9a° §r IBBELPEROECi FRGsEA9EAf &hE &9BFocessor 4 in
whi ch anal ysis software 7 is inplenmented, conprising a configuration nodul e

5 and a di agppsi s 7ARd.e,.6. er has connectiagn for at | east
one canmera 8 of a Vi e&%nonf%%%%gﬂ%%vi crg.%a{'ﬁéc’ Ztnoal 781 SO Y921 whi ch
i s stored onfardafheckbrage medimydor whiaiml eren aupPliadd Ghomh 4 s

nstall ed | noakers0BRULETyIahe @b LOLLAG! qUsecal dLhe JRASHISIRIL, JEVI ce.
is a tool for assesiment whet her the _%lf% ity of the i mages of “an existing
vi deo noni t of PhgPREVHEE | SLsufEiei eioesr SHOREE@FLiRg ansledécsst | oFher el se

for automatignabpstieri ngool thactbafiihg si twati @he SUCH-AS ] 2B, aggi dents
or broken-do icles in.a tunpel. The foll ow ng description of the

anal ysi s sof%\ﬁlvx%ir%g#g$hze¢ by c‘%n?f]ﬁ%’fi B‘f?d\‘z\';igfeh SHOKE? anB FRLRETE& & i on
shoul d A8t benr éder deell bewbeg ngexestas chi veoni 1gusa ol owsdiioea p@ssON
skilled in the,ag : -he G _situation nmentioned can be described by
sui t abl e paranet e‘%g?tﬂg%}a&gﬁt %gtgggﬁgcquéa nﬁlﬁuﬁaﬁlho&eogattg‘ﬁeta&aslw be

noni t ored. THEPbnafPdi $Ysdi t saeend mayulecomiiom | imerefdepedmagesidt rom t he

camera 8, neyhd eAdUGE ddhemt the sgr egpa§ oldBy grﬁgédﬁg ang staqne them
or may read stored image 10 sequences from ﬂe ard di sk, may Teproduce
t hem on t he %ﬁﬁéﬁ%%,o ndiRayl RS zehi fBnR TR raprtischi Eromneheded t he

val ues &6 tHesdstvesbhgat ethrparamet @i shi S dHasuedoh el g8a5R18A ¥l 15
Figure 2 sh taa'f owchart_of a neasurenent or analf%sis process such as
e

this using the lar.islurf%n%%]far&%?ﬁlé%.w £or BTEh&2LPEPRT off Othd URSEsiAmadg
process, theéuldqhilddset andgwiate armdessesspanti el athdyqgaelitpg dhe
threshol d valyies;andeLhe, .maxi ) ni pum val.ues_for 20 the I ndividual
parameters. For Snp géaﬁf&@?a%%gpgcﬁoon&?héqaﬁgfaﬂ%f%?lgtﬁrﬁ PEING | ons:
Nunber of edFedisd e iimagdie Idiadresightmcabileet ween one pi xel and the
adj acentopi xels is greater than a predeterm ned threshold, then this 25

pi xel forms_an irraé%e edge. The val ue of this paraneter indicates whether
there are s cilEedGss ifmithe 1itages reledssr ade of t REasvagmeas an

entity: Thi slenelcat eSoto dehariatrandand devidt eBhef.t hend UkicRaRGemdfhat 30 is
to say esse@%&@éé’é&%éﬁ&%ﬁg lgﬂtﬁéwqﬁﬁgiéqbn is characterized by a
laptop or by some other transportable computer with a
25 keyboard for entering application-specific data, with a
screen and with a processor in which the said analysis
tool is implemented.

A first preferred embodiment of the measurement device

30 according to the invention is characterized in that, in
the ready to receive operating mode, a dialeg box is
displayed on the screen, which dialog box has an image
field with the image to be evaluated, a display field
for the result of the check, an information field for

35 information about the mode and/or status of the current
program, and a row of operating buttons. The display
field for the result of the check preferably has a row
of display bars for the individual parameters.




This is inportant because objects cannot be distinguished fromthe
background if the dynamc range is narrow. Bright and dark saturation: The
nunber of pixels 35 which are saturated black or white. Color: An
indication as to whether the images congain sufficient color information
for the intended application. -8- Possible further paraneters include the

noi se, the siajdisodd pherEAPERALBULIGERE B8R/ @hk) medRthrdienlt! kv ifd urther

setting relates to the definition of that 5 part of ;the image fromthe
camera 8 whiddrqxding b‘éoe’\?]&‘Fuéf‘?é@nt’rﬁﬂslﬁsCQéFa5§eﬁééﬁ§ P IhedsEhmi ch,

for exanpl e figes nf)k@l@.lebgchbgai llyS dqls@q%q;s rtliélecupp@ﬁt halnég@r firidnt he
upper third q% tqb fanera nag garaneters V\hbtl een menti oned,
the position 8t 30 1H2°halR® amﬁﬁgsP | §7f P EHEr & Fpnd §Iﬁg?dcéﬁ'be set

i ndi vi dual | yHeorhaat hdteinfofuthei daptsppkérofl ampretiaifsly memicraeidng), and
can be caIIe%b%§$ 4 dialog box which is illustrated in Figure 3. 15 As

men |oned

has al ready there are two operating nodes for the anal ysis
software 7. In one node, which is illustrated in the |eft-hand branch in

Figure 2, the i feeehBILs wiaTe Hd Oéleq%f&ﬁ@&fe&ﬁ Gudfd G €adl) ipWhiee in the
second nDde which is illustrated in the 20 right-hand branch |n Fi gure 2,

the video | HEJeERE adet | rrﬁ'déhseqﬁéﬁﬁée’PF%mt‘h% hat® dieSie™Br atie

conput eLol. dnodiingen: idmpes faiemdhes Gafey ain theidi ame grabber is used as
a buffer store and for digitization. Wien the analysis software is started
up, a selection is made as 25 to whether the canera will be chosen as the
i mage sour c&iguramMiet her arshavwegeaséquericednagtatne athosemeksamenteathar d

disk. If imges are chosenéévngéfgaégggié? é%”é%éﬂgﬂ&gﬂ éﬁ the current

i mages can be selected, wt repor or analysis of " the i mges 30
i ncl udi ng stforaaye ¢f the i mdyess on fhewdaadt dpEkawmehsuiréngeparocessl e, The

| atter yariant is |ntended;&gkpaggécu%éésupéméhguagbggéemhghgwghel%nalyS|s
is intended to be carried out over a lengthy time period of hours or even

days, with i mages being stdPét#35 beriodically. If the i mges cone fromthe

hard di sk, ancual wsis is GHdwLO 0gbtM 1 hod EBROKEakiremeBat lean denmage
anal ysi s and i mage storage t he, hard di sk can be stopped by -9- pushing
an appropriate function mu%hﬂw iyﬁgqﬁ% i Bt on is operated, during the
anal ysi s of Rimmrezarter a i mnagégywd he dimgeasoumnt esrdesr sed tapzein ahe, during
anal ysi goof an imge seque%ggggéygéhe hard di sk, the

The illustrated measurement device has a computer 1,
which is annotated with the reference symbol 1, for
example a laptop or PC, with a keyboard 2 for entering
25 parameters, a screen 3 for displaying results, a frame
grabber (not illustrated) and a processor 4 in which
analysis software 7 is implemented, comprising a
configuration module 5 and a diagnosis module 6. The
computer 1 has a connection for at least one camera 8
30 of a video monitoring device. The analysis software 7,
which is stored on a data storage medium, for example
on a CD, and which is installed in the computer 1
before initial use of the measurement device, is a tool
for assessment whether the quality of the images of an
35 existing video monitoring device is sufficient for
smoke or flame detection or else for automatic
monitoring of the traffic situation, such as jams,

accidents or broken-down vehicles in a tunnel. The

following description of the analysis software 7 in




5 analysis is started again at the franme nunber zero. The report file can
be printed out; each report contains a tabular report with the date, the
identification of the canera or of the stored file, and 10 with the val ues

of the analyzed i mage paraneters. Figure 3 shows a dialog box 9 which
appears on the screen 3 as soon as the neasurenent device is ready for a
geasrrerrent.céﬁ@ud&:’ai@g bmthcos&ft;catélSahﬂD fcliaaﬁid?sl ﬁ&eﬂeﬁcﬂ@ﬁd%h&l?g%éﬁl for

i splaying t i e currently.being recorde y_the canera 8 i spl ay
field 10) an%%orrg%%é:dﬁ r et éé%nﬁorfgefstsre‘s%%"rﬁ- of Tt HE | WAGEOLRi &8 & fiel d
11) . A titleerseore SXildegr oimdeteabove thetditpd ayrhif€hd 19icddion

i nformation 4 i t he,20;Jmde: /or of the current program
or relating t%ﬁ?ihdéﬂ%%rre&eﬁﬁt %go(l’:ﬁl gurﬁél%ng s%gégg%Faﬁg,ratmreéfeﬁsc dnd

noni t ori 7g) , FR#E hERe rowr bty opf rOhedrit poreme brrs open obé | ngniberedal ysi s
software 7 being provided alongside the title line 12, as shown in Figure

2. A 25 footﬁé line énot shgvm%ﬁi s_provided underneath the display field
10, for furth& FLAVETANIPEFYHBEe”i RRYr KECPSA. OThe idies plisled aages

contains a nunpertioé bambzantal w3 hasrodtichcige® AT aRged Qreabove the

ot her, or el vertical bars, which _are arranged al ongsi de one another, for
di spl ayi ng t‘ﬁag' pglr%?ngggrsa i%ﬁoﬁ?et?’&"éva?ﬁ %BV t1fetePbered image

confi guitéti giequateres fxomethe shbedndiakni rayedepabdube atewr renedeof snoke
t hese 35 wo or e a ters_ " er .of .edges"” (bar 14),
(G OrR O Capt P 0L RO, oh° pePRRRG ok 00

"contrast" (bar 15), saturation bar i on"
(bar 17). TH&Saf ®rof ceherinypariagyefspasamahaeryzéd iisstieids fease. The
repr esent at iegirofaridig uar ameters is illustrated in the - 10 bars on the
basis of the | owernost bar 19, which has no associated paranmeter in the

figure. A colored display band is located in the bar) for 5 qualitative

assessnefit dfidure quahidws i fhewlipiebEr aefibhbadembhet be dinsphax sband
extends to %Q%c%%@ er. 0 thg bﬁr} which is the 50% val ue, this indicates
that the refFative paramet efScubPeft IV Ffies TREWERFTemEFECeA val ue
of 0% at th&dfehe Hded srartofof hehd Ombasuandg aprataesof the0%eafuitled

ri ght - hand faoddhe r ctively _ indi.cat o] and ty good. The

| engt h of t%%(%gglngtrsed ar iﬁ%?%ét e\'s{ga \#ﬁr}ﬁyé%glvlgarrggcegdy ovg?gﬁﬁ%, gg‘F

exanpl e, ovéPTESHrlcaved uard andirt e rnesenun heré msnango xaleesi dak | ine on

the barzo15cri chihadicabas ! hfdhdiendl. thabpar LiGkbar Al amphgpefor {he
i ndi vi dual |§1§3 e currelrt}g y being dealt wth. Finally, the value of 'the bar,

that is to Ché Wal f&CaPeragetcdrerns @ fod 1@%spl ayed numerically to
the right ob eachubder 20f edges in the image: If the contrast

between one pixel and the adjacent pixels is
greater than a predetermined threshold, then this
25 pixel forms an image edge. The wvalue of this
parameter indicates whether there are sufficient

edges in the images.
. Contrast of the image as an entity: This relates
to the standard deviation of the luminance, that
30 is to say essentially to the wvisual impression.
This is important because objects cannot be
distinguished from the background if the dynamic

range is narrow.

. Bright and dark saturation: The number of pixels
35 which are saturated black or white.
. Color: An indication as to whether the images

contain sufficient color information for the

intended application.




When nmonitoring a tunnel for the occurrence of flanes, the paraneter
"nunber of edges" in the bar 14 is not analyzed, and the paraneter "col or"
-in the bar 18 is evaluated and di splayed for this purpose. 25 The di agram
in Figure 4 shows the transfer of the_parameter values for the inmage in the
display field 10 to the bars, with the absci ssa denoting the paraneter

axis, and thecoos thnat erdPenext efiriRebi£h 1o b 11530 fdided. g st of
all, the relevant parameter on the parameter axis is allocated m ni num
val ue "M n", SHHEeh 95 rasSITEEd g%wb"e‘?li‘@d v‘éli‘faj%%br a2t dtheehi%e val ue
"Max", which is classified as being very good, and a val ue "threshol d",

whi ch is regarded.as _being, adequate. 35 The value "Mn" .is then associated
with the fil igglﬁte\?el] 09 Tt VAR S Wek® with %ﬁélﬁﬁtﬁoﬁ’g PEydih 0% and
the val ué "tdaweshelfd"thé t imlkye ffrémnghleeveim&08o 8Thehfchl iing tevéle of the
bar increases dineatdy I % t 0% fr y ¢ Lo - e

linearly from50% - 11 ngql%og%ffg_m t nr%/ls ol %’ T%Q{ I\/gg%qv\ﬁg}nth he
nunber of edjERi%piEayedsnake halad@ctian.s b9 RIaged hiie does mpsm fact

nean t hat nqlaelctgegra_tiral thgamﬁeﬂdegggggd,Opughgnldérgerpg t hgql1 niTrHé_m nunmber
of edges, corresponding to 5 the value "M n" have been det ec?ed. This al so
applies in tﬁ‘?eraé’gerFee%%n‘é’@lFB tHYe ieepr FeRfd§EeFal U sh9saRdCR00% - 12

Pat ent Cbai nehel . maskedhddpdosibheckingheéhestubehgonal uski cahi bet wedf vi deo
nonitoring Vi.ces ich have at | east one S canera (,8), characterized in
That the gkl G S R, thathr  FeRtfobrat ahor doB)%ar o diked. by
means of a reafUrienemnidewiioey) whanh bas beprotisdoup(4)n, therd diylmeans of

an anal ysi s ol (0, 2901 oY G he d Bl G N, Lhe processor (4), for

paraneters which 10 are characteristic of e respective function. 2. The
method as clained in claim1, characterized in that said analysis tool (7)

is formed essenidal hyrbyasobbwar enapiichetoMiises (w0 rRdulgs 3i8), Wth

one 15 nodul e peing provided for the application-specific confi glgrr ation of
the sof t war &§4FF cott aFRFnGGLHiS 3ty amét erl'd fre t Redgur WaHCh
appl i cationier fldustrdtddndedtiepplétathand bhgntheint keguredyl e (@) bei ng

provided fo%fdg%Eqﬁggééscg%et@%gﬂn¥ﬁg g@%ggaa%e(Figure 1}, while
in the second mode, which is illustrated in the
20 right-hand branch in Figure 2, the video images come as
an image sequence from the hard disk of the computer 1.
For video images from the camera, the frame grabber is
used as a buffer store and for digitization. When the
analysis software is started up, a selection is made as
25 to whether the camera will be chosen as the image
source, or whether an image sequence will be chosen
from the hard disk. If images are chosen from the
camera, pure analysis of the current images can be
selected, with a report file, or analysis of the images
30 including storage of the images on the hard disk with
the report file. The latter variant is intended in
particular for situations where the analysis is
intended to be carried out over a lengthy time period
of hours or even days, with images being stored

35 periodically.

If the images come from the hard disk, an analysis is
carried out with a report file. Both an image analysis
and image storage on the hard disk can be stopped by




20 supplied fromthe at | east one canera (8), during which analysis the
quality of the inmages is assessed with respect to said paraneters. 3. The
-method as clained in claim2, characterized in 25 that said paraneters are
formed by at |east one variable fromthe group conprising the number of
edges in the inmage, the contrast in the’imge as an entity, the nunber of

|1gnt or daruspinbated phxeleyiand IAmaAl pletBa. | ees. o nploal the

quality of the 30 paranme ich characterize the respective inage is
assessed, anBUFROBhdE tIreraiadt GRriRfs theseaaer$is sofi dfleayeare The
net hod as cl @h8gdsi N tHeal Mhdge CRALACEST | Z8dskh 3% thatot Red esehtigf the
assessnent of each,paraneter is displayed by neans of a display band which
runs in a ba‘?n%?ﬁ?’i ) Ohwidth 1RRITi FEANGRFEVEITB the Bardy ent? g a
nmeasure &f theafiualst ysofthheetiespethi ¥e pReafeh@e. numbet3zebo.The net hod
as claimed in claim4, characterized in that the display by neans of the

di spl ay band represents a nean val ue over a specific nunber of 5 inmges. 6.
The net hod aghel arepdrin €lidem &anchéeactperiinded | muthat ,eaqh addépéon to the

mean val ue of.tpe;respegcti \égb}a rghet ?époﬁs Vi@ f @At hefig?ér ent jlage is

al so 10 displayed in each bar (11-19 7. An analysis too of checking the

i mges whi chi@?etsfpprtbant pbnthecaatesa( OF of £ha ddonfshi ok npedvi ce
for theifouncionathsuidpbibiby Ohethfavi g6 MMALLOLLPEMABEBYI CE,
characterized by a first nodule, which is referred to in the follow ng text
as a configuration nodule (5), for the application-specific configuration
of the anal yBigut®ol3 (€howand byialsecansk nedukkichhiapdsrd ebarrggeto in

the follow n s.a diagnosi s,20 modul e (6), for. the analysis.of the
mges whi coar el B BetoPHoRrt REEarRate bRy Arvar (e TXATh T
configurati on mAswdntcontdieni Kg adaganbber scahtghnar etwd gniisehayt f or
functional sgj L ity dwt n h i i mages
W th res%ectfl%%)ﬂg% slté)iydaﬁgr eiL\rlr\'ﬂet tgrog b@?%gf%gﬁ%eghoebt gpﬁgtéhe%%lg%%%%es

nodul e. 8. TPRIZMalsRFRrdesd| s dha meamemacl 8i m(disphavacieel2edi®hn that

the two nodubes/¢b, Glel PoriMteBd OfoR ALK MFENWNISH ighStofRehdn a
data storage RALUM ¢. 14 11). A title line 12 is provided above
the display field 10, for information relating to the
20 mode and/or status of the current program, or relating
to the current configuration (smoke, flame, traffic
monitoring}, with a row of contrcecl Dbuttons for
controlling the analysis software 7 being provided
alongside the title line 12, ag shown in Figure 2. A
25 footer 1line (not shown) is provided underneath the
display field 10, for further status and/or mode

information.

The display field 11 contains a number of horizontal
30 bars, which are arranged one above the other, or else
vertical bars, which are arranged alongside one
another, for displaying the parameters which are
relevant for the selected configuration. When a tunnel
is being monitored for the occurrence of smoke these

35 would be, for example, the parameters “number of edges”

(bar 14), “contrast” (bar 15), “bright saturation” (bar
16) and “dark saturation” (bar 17). The parameter
“color” (bar 18) is not analyzed in this case. The

representation of the parameters is illustrated in the



9. The analysis tool as clained in claim8, characterized in that a driver
for a frame grabber card 35 and an interface between the franme grabber and
the software which is forned by the two nodules (5, 6) are additionally
stored in the data storage nedium - 1A - 10. A neasurenent device for
carrying out the nethod as clainmed in one of clains 1 to 6, characterized
by a | aptop Hdys asn byhsob®soshef thanspeeiabke barpuber wiiildh adeeyhoard (2)
for enterin Sasocp Gal onseC|f|cd t5vv|thascreen(3) and with a
processor % c Rie seaedralh%wﬁ 190i1€17) is inplenented. 11. The
measur errent deV| ce as clained in claim10, characterized in that, in the
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en monitoring a tunnel for the occurrence of flames,
the parameter “number of edges” in the bar 14 is not
analyzed, and the parameter “color” in the bar 18 is
evaluated and displayed for this purpose.
25
The diagram in Figure 4 shows the transfer of the
parameter values for the image in the digsplay field 10
to the bars, with the abscissa denoting the parameter
axis, and the ordinate the extent to which the bar is
30 filled. First of all, the relevant parameter on the
parameter axis is allocated minimum value “Min”, which
is classified as being very poor, and then a value
"Max”, which is classified as being very good, and a
value “threshold”, which is regarded as being adequate.
35 The wvalue ™"Min” is then associated with the filling
level 0%, the value “Max” with the filling level 100%,
and the wvalue “threshold” with the filling level 50%.

The filling level of the bar increases linearly from 0%

to 50% from “Min” to “threshold”, and linearly from 50%
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to 100% from “threshold” to “Max”. When the number of
edges displayed in the bar 14 is 0%, then this does not
in fact mean that no edges at all can be detected, but
only that the minimum number of edges, corresponding to

5 the wvalue “Min” have been detected. This also applies

in the same sense to the two percentage values 50% and
100%. ' ‘

'110%
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of video moniteoring devices which have at least one
5 camera (8), characterized in that the images supplied
from the at least one camera (8) are checked by means
of a measurement device, which has a processor {4), and
by means of an analysis tool (7), which <can be
implanted in the processor (4}, for parameters which

10 are characteristic of the regpective function.

2. The method as claimed in claim 1, characterized in
that said analysis tool (7} 1is formed essentially by
software which comprises two modules (5, 6), with one
15 module being provided for the application-specific
configuration of the software and containing
significant parameters for the current application or
for an intended application, and the other module (&)
being provided for the analysis of the images which are
20 supplied from the at least one camera (8), during which
analysis the gquality of the images 1is assessed with

respect to said parameters.

3. The methed as claimed in claim 2, characterized in
25 that said parameters are formed by at least one
variable from the group comprising the number of edges
in the image, the contrast in the image as an entity,
the number of light or dark saturated pixels, and the
color of the images, in that the quality of the
30 parameters which characterize the respective image 1is
assessed, and in that the result of this assessment is

displayed.

4, The method as claimed in claim 3, characterized in
35 that the result of the assessment of each parameter is
displayed by means of a display band which runs in a
bar (14-19), with the filling level of the bar

representing a measure of the quality of the respective

parameter.




"109& ()-*!v "10988& ()-*0c10% & ()-, 109% & ()-"" YH##RS* Y&z X6ML! ! T - " 10%& () -

1-"109%& ()- !-"10% & ()-

STH ""10%& ()-t!1""10%& ()-t!10% & () - &&&&&&2' {' ' r PIPMLOYD& () - ! PmlO%& ()-! |
j110%CC& ()-1ij!10%<& ()-109D& ()- 10 {0 10' "' ' ' dEr PLPnL0% P10%D& ()-\s6
10%3&'()-y/10%)&() c( 10908 ()- LI 1098 ()-S

1090& ()-' """ ((( Fr PLPnLOYS1090& () - #3810%3&() '510%3&() ' S109D& ()-' S10

sD& 1 Fr P1Pml0%510 S109 S109 LOYDE&'
310%(32& (§(( 1(42 ZE“[Y‘%?G(‘%?%‘? rﬁPﬁ%g’(éM € al@lé%)& %ﬁgﬁﬁé =t #33(1%)%3
&' () ' S109D&HYE " qLhé( ((ielRLPTIOHS]BeBEs () SES100M. ( H4's818%D& Hand S109D&
' #3S10 eAr P1P 09 S ' S10%D&
) BB (T TSTb0 (L1 R ) B51S1 0% () S100 ) - 10908 ()
310%3&5() lnqa)ge)%)))J K11S109D&' () - 310%3& () ' S109D& () -' S109D& () -' #3S10%
D& ()-' S109D&' () - oy -{29S OM 109 %) & ()- 10989% 9& ()- 940! 10! 10!
6$10% & () - S109 #3-- .G U00 - {Z9S E>HP 10968 & () HP 10998 & () - !
P'10%84 & ()-8 '<HIT1}0%/8}6‘%F}€9‘15"(‘SDF? JpEd 9. S1ApM Poygharacterized I
0& () - @1P22323333| [ NAGHAUH10% 1096  RP" %W & AYud &fl@%%x%%p(e)cﬂlve

) HP" 109846 & (ﬁ a( p" 0°/<9%t9&' Qa-! 88H " 109 &' %%\rl 33 d47567 :{\IA43‘7&5
063"10%&'()%?“1%‘5‘%%’@0/&(5) 5 1096 & L FGLOWE () -
10% & (}97*8DHRLayed |ioblwadlo%Wast ( §11101'9_D0" 10" CQlO% &' () H63" 109 & () - #(
hHE63" 10% & () -# hHE3"10%W & () -#:;;<<f=n>|[:bU4 YH 10%!c& ()-
h"10% ! r& ()- H 10%& ()-- Y!'10%!c& ()--( HL!109%&' ()-
L! 109% & () - n>s??U@ AUB2BBUB| { 7Y 10Fr FEDECK1IDE! FheHimagess mig ol -21eH
110980 V&' (Jsuppl M98 Erdni -4 Khind DIONBIE 6 - aKidi BaUYINE iDordBiPREDE : NA410
<Hv 110% & (8 Hv 1109 & $1 YHv 110% & ( 3
a functlo al SUltabl ity of the video monitoring
15 device, characterized by a first module, which 1is
referred to in the following text as a configuration
module (5), for the application-specific configuration
of the analysis tool (7), and by a second module, which
is referred to in the following text as a diagnosis
20 module (6), for the analysis of the images which are
supplied from the at least one camera (8}, with the
configuration module (5) containing parameters which
are significant for functional suitability, and with an
assegsment of the quality of the images with respect to
25 sald parameters being carried out in the diagnosis

module.

8. The analysis tool as claimed in c¢laim 7,
characterized in that the two modules (5, 6) form part
30 of a programme which is stored in a data storage

medium.

9. The analysis tool as claimed in claim 8,
characterized in that a driver for a frame grabber card
35 and an interface between the frame grabber and the
software which is formed by the two modules (5, 6) are

additionally stored in the data storage medium.
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screen (3), which dialog box (9} has an image field
(10) with the image to be evaluated, a display field
(11) for the result of the check, an information field
(12) for information about the mode and/or status of
the current program, and a row of operating buttons
{(13) .

12. The measurement dJdevice as claimed in claim 11,
characterized in that, for the result of the check, the
display field (11) has a row of display bars (11-19)

for the individual parameters.

13. The measurement device as c¢laimed in claim 11 or
12, characterized in that the image field (10)
optionally displays the current image from the at least
cne camera (8) or an image, which is stored on the hard
disk of the laptop, from a previously recorded image

sequence.

14. The measurement device as claimed in claim 12,
characterized by a frame grabber for temporary storage

of the images recorded by the at least one camera (8).



