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Device and muthod for delacting, moniforing andéer controlling racing

&
w&m olag

The present invention relates 1 a mathod and a8 devies for the detection, monitoring andfor
wmgcs ling of racing vehicles on a racelrack, whersin & respactive racing vehicle is monk
torad with of loast one camears whan Usvarsing & m{*mmm; ned section of frack, In partiou-
tar *"‘{3 starting Hins andfor finishi m} Hne, wherain the images provided by the camsesg are
racorded using a recording device

Such control and monitoring devices are espacially used with model racetracks, in partiow
sr so-called siot car tracks, but can in pencipls also be used on roal racstracks and the rag-
ing vehicles that ara driving on tham, As racing vehicles various vehi uiﬁ ypss, o.g. sutomos
tites o motoroysies, naturally come inte consideration, but i principal other race objects,
such a8 for axample horsey, hamess racing carrlagss or walerborne vehinles such as o
ing hoats can be equipped o monitorsd snd detected with corresponding devices, so that
thas term racing vehicle is 1o b broadly nlsrprefed i the context of the prasent application,

P

Racing on racetracks s usually monitorsd with the assistance of technical recording means

and controfiad with corresponding control modules, which concemns &.g. the detestion of the
number of laps covered andior the lap tma or the identification of a respective vehinle or of
s driver associated with ssid vehick, In addition to the moniforing measwres thal have alb
ready besn known for a long time, eg. light barriers for the dataction of spead, camers
monitoring Tor the detection crossing of the finishing ting or simifar, i owes recent tmes #
hag aleo been proposed to monity or conteol vehicles and the drivers controlling them as
wall as the vehichs position on the racetrack and the ime or distance fravelied by slectronic
daty ransmission from the vehicle, For axampls, decuments WO 20080432238 AR and US
SOOBN1E3405 At propose fitting soecalled RFID slements o the racing vehdoles, Le. identh
fioation componanis operating with radio dale transmission, and o slore in sald KD e
ments a vehicle identification, & driver identification and possibly other vehicky and driver
data as wall a8 race daty, which ars then raad oul by sullsble RFID readers st the race-
track, 2.9, 80 that for each passage through the finishing line the RFID slement of a vehicle
is road oul, the sumber of laps s corraspondingly reased and s stored together with the
vehicle identification and the driver identification.

Said docwment WO 2008/042238 AZ proposes, in addiion to ssid RFID readurs, placing
gonductar loops or Rght profectors It the roadway in order to detest vehiols driving over
tham.

if cameras are used for the monitoring of a section of track, s not easy 0 manage the
resulting image fow and dats fow durdng the recording and to \?\ei“i an imsge or the faw
images therafrom that ars of interest and which actually show the respective avent For exe
ampls, high-speed cameras are roadily used for the monitoring of the stading process or
the finish or another significant saction of frack, such as, for sxample, 8 spit time line, 8
knol or & steep curve, In order to be able o show the race event of interest in a time loop oy
o have an inage available, whinh sclually shows the racing vebicle just et the nslant &t
which it Is passing over the section of track of interast, For racing vehicles traveling at very
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igh spsed, with camaras that can only record & Bmited number of inages par second L8
claarly not possible i any way o shoot an mage soourately at the tme at which, for e
stance, the front of & vahicls s orossing the finishing ol On the down side, this means,
however, that & plurality of Images and dals sre prodused that are not of interest. ¥ said
irrrages are all recordad, & grest deal of memory space s required and moreover the faler
evaluation of the mages s mads diflcull, because lrge numbars of Images and quantiies
of data have o be chackad through of analyzsd in order to selest an image or the Tew iy
ages which avtually show the svent to be monitored.

A camnerg moniiring «*eyssi@‘m oy monitoring of the fnish n rack and field svents 8 known
fromn DE 103 38 447 &1, in which the Tinishing of & runner self is Jdetected by means of ¢
fight barrler and images c}f the runner are recordad using 8 camers whils orossing the fine
fshing ine. The race numbsr of a respective runner that has orossed tha finishing fns is
subsequently determinad using image recognition, Said monitoring system s, however,
ultimatedy unsuitable for monitoring of racing vehicles or cannol cope with the associated
race conditions, bacause 3% & resull of the very much lowsr spesd of runners when Qross-
ing the finishing fine evan  with relatively few mages per second an image s nomally
avalable that actually shows the crossing of the finishing line. Accordingly, processing oan
take place with wary many fewsr images o be stored. in order o reliably caplure 8.g. @
srossing of the finizhing line with an imags Tor racing vehicles with vary much mn}h@s speasd,
the carmerg, 8.4 i the form of 8 high spead camerg, must producs very any aTIRges oy
sovond, so that 88 8 conseguanos & very much larger image and data fow is mme%ss&w}
The system mentionsd sccording to DE 113 38 447 A1 is not capable of this,

UR Pat. No. 8,542,183 proposes 8 compuder system for montloring racing svents, such as
fight athletic competitions, whersin the images of the starting process made by & camers
dusmi\ & racing start are wmarked with 8 marking and stored. The markings in the form of
s data are made as a function of the start i anal, whereby non-interasting mages wo-
vided by the camera are not storsd respectively are deleted during frams cropping.

Furthermore, WO S9/53688 describes & camera system with computer gvaluation in which
the actual crossing of the fnish fine s determined with the sid of 2 camera moniloning ih{:
finish Hne. &An evaluation devics is assigned to the camerg, which determines the :m&(;e
pixel changes and thus the ansition of a stalic %}&:kg*{)us‘ié reprosentation in the reglon m‘
the finish fine to & moving image. Only static background images, which do not show a
grossing of the finish-fine of & rurmer dug to 3 lack of image change, sre axcluded from the
storage.

Furtharmore, US 4183058 describes an image recording system for monitoring the mpact
of a tennis ball on or close In & boundary Bne, wherain the boundary Bing should be made
Pressire sensitive in order to detest the impant of the ball and to start the recording of the
images permanently delivered by a camera. The recording s then slopped again after the
axpity of & predetenminad tims inferval, With this system, however, thers is the problen that
the recording interval is only set iy rain with the impact {“sf the ball on the lins fisalf, and thus
Do images can be m‘{mm oF ;:;mwms; which also show the segquences immediately prior
to an inferesting event, Le. no Images can be shown that show this ball shavlly befors s
impact. Furtharmog, in the svent of a signal from the pressure sensitive boundary ing, 8
marker is supplisd in the sssociated camers image and recovded therswilh, so that during 8
subseguent playback the marker oan be sesn In the image and the time of the ball's impast
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Var: %3@ :m:i; ated exacty, For §m¢3g‘§% :awi\e‘%is‘ *'zs‘ ev&m:&iim w{:&‘s ;m {i&k\f‘{}é&iﬁ@ &xtm‘agé f:f
{ﬁai& vms am& reigtively fong &}{mrm tsm@s ariee \*sr 8 {\mm&smmémg imaga ws&%gam in
addiion, said syslem is less sultable Ry moniforing sacing vehicles, because for an sulo-
mobis race of & motorovate race those fractions of @ sscond after the orossing of the finish-
ing fng are of less interest, but those Sactions of 8 sscond geler kv crossing the finishing
fing any of greater interest and ara thus to b stored,

On this basis the oblect of the prosant invention i fo provide an improved device of the
above-mentioned type, which svolds the é;wdmwmgm of the peior at and can be Aurther
Jevelopad I an advantageous mamaer In particular, autom wlie camerna mon Horing of tha
raversing of & section of rack of interest with high aocuracy fs enabled, withou having to
store kwge numbers of images and quanifties of date and withaud having o fabe info aoe
oount {edivug, complex svalustion proossges,

According to the invention, said objext i achieved with a method as cleimed In slaim 1 as
wall as & device as clalmed in oladm 2 and 8 device as aidsmed in clalm 13, Prafermad ame
badiments of the hwvention ane the subject of the dependent clalms.

it is thus propossd to restriot the recording of the images providad by the camers to a de-
fined Hme window, which is selesisd o be sround the traversing of the section of tragk of
irterest of In provimity thereto, and thaseby fo detect the actual raversing of the saction of
track with & sansor device that is separste from the camern in order fo be able to suileably
rark the image scquired at the e of the actual baversing of the section of track, as long
as i Hes within said tims window. According by the nvention, the attual orossing of the pree
determined saction is detectad by means of & separate sensor devite, and a sensar signal
& emilted at the moment of the oressing, whersin the image laken by the cameva at the
muoment of the emission of the sangor signal is provided with a marking when the emitlsd
sanzor signal is i g predetarmined fime window and this mark assockated with the mepec-
tve image is storsd i an avent et Gy the ong hand the quantity of dats o be stored and
svaluated i imited through the restriction of the Imags recovding to & Emited tims window,
O the other hand, through the generation of & marker for & delermined imags depsnding
o1t @ sensor signel, which indicates the baversing of the section of track of intwes!, and the
storing of said markesr iy an ovent list significantly simplifies ths locating of the final image of
intarest, becauss the imags associated with the respactive marker s ondy W be sulsoled
from the storad fmages, so that for the reproduction of the race event of interast only the
marked image and possibly some §rz"§a§§a$ OF IMBgs sequBnoesy, which have baegn recordsd
hefors and afler the marked nage, hawe o by played back. Merg the stored images them-
zalves do not have 1o be ssarched for the prossnce of & markse, byt ondy the svant st in
which the f&««;}&& va markers e (ﬁ&%g‘msi@s} has &y be gons through Lsma‘; a2 marker read
ot of the marker st the image sssocipted therawith can then be seincted, whith imags
than displays the respactive event such 2s ag. the grossing of the finishing fine. The stor
age of the markers separately from the associaled mages or the Images cambined there-
with in sy event Bist significantly reduces the guantity of dala to be processed during rege
gvaluation snd correspondingly reduces the access and svaluation times,

Accordingly, for monitoring the racetrack a plurality of cameras andfor high spesd camaras
ran also be used, which produse a large flow of images without the storage and evaluation
process being hindensd theraby. On the other hand, simple moniloring of & corrent race
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;ﬁ“&)i‘i“f‘iiii‘i‘ can be achisved by the said marking tsehn a} s oand s interaction with the s
pording I 8 defined Sme window, boosuse the imagss recoeded it the corresponding time
window only have fo be checked for whether one of ‘iha rrages cartes 8 corrssponding

mvker, In other words, if pong of the recordad ngges are ;‘zr{wmm with & markse, this
oads to the conclusion that & corrasponting svant did not ocowr iy the prm@iﬁmmm fme

window, In particular, this can be used for determining false starls or prematurs starls,

i & davelopmant of the invantion the recording sontrofler can determing the time window,
within which the iImages provided by the camara are recorded, in different ways, For this
purposs the sontrolier can comprise vatous delermination devices for the determination of
the start and snd of the tme window, In particular, the controfler can compriss @ defermina-
Hion davice for the autormatic determination of the star! and end of the times window depends
ing on a racing vehicle position andfor 8 racs event,

i an advanisgeous developmant of the invention the recording controlier can determing
said time window depending on & start signal andicr on 2 start preparation signal, wherein
for the datermination of tha Hme window, 2.9, the signals of & starting Hght can be teken into
account. Advantageously, zald determination device can comprise detection means for the
detection of a start proparation signal andior & start signal as weall as a lmer or g timing
controfier Ry the cutpul of an end signal for the e window after the expiry of a pradeter-
miined time interval following the detection of the start preparation signel andfor of the slart
signal. feg & sazaf*‘mg fght known from Formula 1 s used, with which an iorsasing nume
ber of red lights s nitlally Buminated for displaying the preparation for starting and then the
start signad i indicatad by a green Hght, said time window can be opanad with one of the
red Hohis and closed again after the expiry of 8 predelerminad time interval Tollowing receipt
of the graen Hight, f an the other hand, &g, on 3 slot car track, the power supply of the track
i only applisd shortly befors outputting the start signal, the time window can be opened or
stavted for the resording of the camers images by said determinglion devite I corespond-
ing voltags sndior current detection means detects the application of the elestrical powar o
they power supply contacis of tha slot car frack.

i 8 devslopment of the nvention, the time window for the starling process s hersby
opened al & predetenmined tme mmrmi bafors the actugl stort sional, g by delection of
the red Hght of a wafie light or the sclivalion of the power supply of the siot car sk,
whareln advantageously sald time window is closed again with the output of the start signad
of just after the output of the start wg;mi so that & oot is&v&w s‘z::g of the starling ine fob
anmg the sutput of the start signal is no lnger detected at all or @ marker i no longer ap-
pliad to the recorded Images. The quantiies of data can thus be fmhas raducsd or a simple
detection of a prematurs stant % enabled, because during svalualion of the recos rded Imag-
8% no marker s detected, enabling & proper staring proosss © be dedused. In particudar,
for thig pUrpOse safd tms window for the recording of the camears fnages is dlosad again by
the start signal before the sxpiry of & nonmal human reaction time interval, For example,
said Sme window can be coged again a fow fractions of & second after the oulpwt of the
staet signal, 8.9 after 100 me. Each conformant starling process having 8 human raantion
dme leads fo an actual crossing of the starting line at & point in time that i oulsids the
spacified tme window. Accordingly, the sensor davice only e}utg}»&%x the signal indicaling the

srossing after the end of the recording, so that no Rether recorded mage can be marked by
the marking device,
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Acnerding ©© & further adventagenus embodimant of the vention, said tme window tan
also be spenified in & differant manner, b particniar Ty the delermination of 8 orossing of
the stading e or o spit time reconding, for which purpose sald recording sontroler come
prizas 8 sultebls differsntly designed delormination device ke the determination of e e
wingdow, I an adantageous devalopmant of the Dwvantion, said delermination devics oan
comprise detaction means for the detestin of the approach of & racing vehidde & the pree
determined section of ook and detectin means for the delection of e departure of the
racing vehicle from the pradelsrmined section of rack and can speclly said Yme window for
he eoording of the camsrs images depending on the signals of said detrction meang. &b
wrnadively or additionafly, the determination device could also comprise o Hmer of 8 fiming
sequence controler, which determinas the end of the time window after the woiply of & pree
detormined Sme erval bom detaction of the spproach of the racing vehick to the ssation
of track. 1t s delentad g, by sald delection means Ry the detegtion of the approach that
3 rocing vehiclks has reschad or baverssd 8 predetenmined seution before the section of
frack of Interast, # oan be ooncdhilen therefrom that Sy nornad operation the ssalion of rack
of intorast has boen traversad within & pradelsrmined time intorval, Howsvae, 8 delerming-
tion of the e window with the aid of batly the detection of the approsch and siso the de-
toction of the departure of the racing vehicls i move socurate and independant of spaed,
whersht said fmer may nevertheless be shie to be used in order I carry ol 8 plausibility
check on the detection of the approach amed the deleclion of the depariure of the raaing v
hicly owards or away fom e predetenvinad ssction of rack,

i1 an adventegenus devslopment of the nventin, the approach and the departure of the
racing vohiole fowerds o away fom the section of taok of inlovest can be detectsd by
mesng of sonsor disposed an the recetrsck before and afer sgid section of ek, The
sensar signal of the sensor disposed before the section of tragk Indicates the sppressh of
the racing vehicls, whereas the seusor disposed after the section of track of nterest nde
cates the departure of the racing vehicle from said ssclion of track, Sald signals of the sen-
sors can be used as a bigger signet for starting e recanding or for ending the recaeding of
{he Images providad by the camen.

Sald sensoes can be of fundamantslly ditferant design here, wharslit in an advaniageous
devalopmant of e bwention inductive sensors ars disposad before or alter the seolion of
irack to b mondiorad i ovdee to detast the approach or tha daparturs of the racing wahicle
fowasds o away Trom said saction of track. &n optics! sensar, &.g. In the Torm of @ light bae-
siar, can aiso be uned slematively or additionadly o such an inductive sensor, In ordar o be
abie o deterd not ondy the approsch or the depadure of 8 racing vehicle as sueh, but also
morsover fo be able oy renurd continucus information, nkailigent ssusars can alho be used,
iy particular iy the form of an RFED reader andior of o barsode reader, so thal not only the
approsch or the departurs of 8 racing wahicle can be delsctad, bul which racing vahicle is
appronching o departing can also still by detecled by reading an RFID slement or barcods
slament afiached o the vahide,

Sinlatly o sald sensors for the determination of the tme window for the meonling of the
carvars images, he senser devics for e detsemination of the aotual raversing of the see-
ston of frack 1 b moniored can also he of 8 differsnt design. Advaniagsously, sald sensay
deving for the detection of the troversing of the sechion of track fo be monilored can Lom-
prise o opticsl sensor, prafersbly i the form of 8 light Darier, whith oan vy pracissly
detent the syact poit 1t e of the aversing and can provide the corrasponding sensar
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signal sufficlently rapidly. Alternatively or additionally, sald sensor device can, howsaver,
alse compriss other sensars, such &8 &g, inductive sensors o sven said REID reader o
harcode readar, in order o also detect the vehinle identity. But in order i be able to meas-
ure the passage of the racing vehicls with adeguate pracision and o provide the sensor
signal suitably rapidly, said optical Sensor in the form of a light barder s especially advan-
tageous. Said further sensors, e.g. RFID resders or barcods raaders, can advaniageaushy
b additionally provided In order to be able fo determing the vehicls identity.

i an advantagesus development of the Invention, said sensor davices for the detection of
the approach and departure of the raging vehicles and the detection of the exact traversing
of the section of track of interast can be integratad nto the roadway andfor dispossed under
the roadway. in order o ansure simple mounting here, sald sensor devices can bs mounted
on 8 COMMON SERsor suppart, which can preferably be laterally nserted from the sdge of
the roadway info an socommodation space under the roadway,

in order to be ahle to restrint 8 subsequsnt playback of the recorded images 1o the aolual
images of interast, in a developmant of the invertion a playback contraller for the automatic
slayhack of recorded images can be provided, which somprises a marker reader, whtich
reads or detects the markers attached 1o the images. By means of sultable sslection means
the playback controlier can then select thoss stured fmages that have s marker, wherain
image sequences stored shortly before and after & marked image can cplionally be select-
ad therewith and displaved. Advaniageously, the playback controller can control the play-
hack of the recorded images depending on the markers read oul, In particulay i sush 3 way
that iImage sequencas salucted for the pleyback can then be slowed or stopped in the mars
ner of 2 slow motion represantation, if & marked imags s being plaved back. Alternalively
ar additionally, a rewind and a repeated playback of the coresponding image ssquence
can also be caried out if @ marked Image is being plaved back, e.g. in order o show the
orossing of tha finighing e a second time,

The wention is explained in detall below using » praferrsd example embndiment and as-
sociated drawings. Thes drawings show;

Fig. a schematic Hustration of the monitoring devics for moniioring the racing vehi-
clas on & raostrack ascording to an advantageous embodiment of the nvention,
which shows the cooperation of & camera for the monitaring of the trossing of
the starting fine and the crossing of the finishing fne and the control elemants for
controliing the recording of the camers Images and the repeated playback of the
racorded nages,

7
e

a timing diagram for ustration of the time window In which fmages from the
camera of the system of Flg. 1 ars recorded and the trigger signals, on whuase
pocurrence individusal images are markad, and

Fig.

i

a schematic Mustration of & mult-reck racetrack, s moniloring by means of a
olurality of cameras and the connection of the manitoring device from Fig. 1.

The racatrack 1 shown in Fig. 3 comprises 8 plurality of lans tracks L1, L3, Lo and can ad-
vantageously be in the form of a so-callad slot car track, on which racing vehicles ¥, V2,
Wiy having current plokups run in tracks, which tracks ars let inlo the roadway of the race-

i
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tegok 1, Iy @ oonventional manner, power supply neg are el indo said lane fracks {not
shown it detadl), whose current or voltage application can be controlied by & controfier G,
02, On conpeciad thorewith, wherain the currert or voltags supply of esch lane track L,
L2, Lir can be controflad or reguinted indspandently of the other lane tracks,

Ag Fig. 3 shows, the rscetrack 1 in the Bustrated ambodimant has two sssociatad cameras
7 avnd R which moniior vatious sactions of the racetrack 1 i order to by able o ransmit
aach race in the form of television mages, as will be sxplained,

Advantagsously, competitors can be registaved for the racefrack 1 with the aid of & cantrad
computsr 3. The race can be cartled out in varlous versions, s.g. i can ba an abjective to
determine the fostast driver i each case, Lo, that driver who hag conbrolled & racing vahicls
sontrofled by him along & defined zection of track of the sutomoblle racetrack in first place,
Alternatively or additionally, the sumber of laps achisved over & predelermined time can
deferming the result of the rage,

Each competitor T4, T2, Tn is first allocated a competiter memury TS1, T82, TEn, prafers
bly in the form of an RFD card with & respactive driver dentity TIDY, TIDZ, TiDn, whersin
nefore the race the registration of sach competitor takes placs by 8 sullable recelver andior
reader, &.g. in the form of an RFID reader, reading the respactive competiior memory T51,
TRZ, TSn, whereln the respective aliocated driver identity THD i detarmined and ls slored in
& first memory ares of & contral database.

Furthermore, the racing vehicles V1, V2, Vi are provided with & respective wishichs mamory
1, 82, 8n, preferably in the form of an RFID slement, which is allncalad o respective vehi-
cle identity, In a futther step, Hhawise befors the running of the race, registration of the ve-
hicle ientities i camind put by reading out of the vehicle mesmory 81, 88, 8n by magns of @
sultable receiver or reader, wherein the vehidle identitiss are delsrmined and transfervad fo
suid detabase, whers they are deposiied in & second memory area,

Following successiul registration of the racing vehidles V1, V&, Vi and the competitors T1,
T2, Tn, the central computer 3 autorsatically performs the aflocation of the compsditors fo
the racing vehictes before the start of the rage and displays this allocation o a display. For
this the computer 3 can comprise 8 random number generator, which carries out the allocss
fion of the competitors o the raging vehicles on & random basis,

Advaniageously, the computer 3 also sutomatically cardes ol an sliocstion of the racing
velicles to the respective lane tracks, whersin advantagsously said alfocation o the lane
tracks can also be carried oul on & random basis from the random number generator. Sald
ailoostion s also displayed on the display before the start of the race.

According o the pradetenmined slioostion and selestion, the racing vehicles V1, V2, Vo ar
then (o be placed on the corresponding lane tracks LY, L& L of the racstrack 1. The con
ract placament of the racing vahides & monliored by meane of the respective vehicle
memaries provided on the vehicles, whereln advantageously the respective lane tracks L1,
1.2, L have associated recaivarsfreadens R1, R2, Bo, g.g. these are sel therein or atlached
tharats, in order to rend out the vehicle memory 81 82, 8n of the vehicle thal is located on
the respactive lane track, Saild receiversfreaders RY, RE, Rn monitor the vehivle identity
and forward the same fo an activation devics, which can be disposed i the compuler Jor
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sald contraliers OF, Q8 Cn. B the corrast vohichy i on the oot ke ragk, tha comrss
sponding lens ook and thes coresponding vehicls arg aclhvatsg,

AR N T T R T R N SRS TR TRy PR o
Furtharmons, o the contollarg 4, GF, Cry the sumpetitor mamory T8, T8, Tén of the

3

compatiton badng handlisd by e rospective condrolier G, G2, Gl raad oul by mears of
raosivarsireadars B, B2, Po provided thees, This con .. be corviad oud iy such o way It

¢
o " e B S T N T T T T S N T R e 3 TR v
the ragpsciive compatitor nverts hs RPD card o the oorrespanging controbar B B By

o places i contoctioss communination. The resd ot competiley idandilies T, THIE,
Tithy ors then Hewiss sant fo sald sctivation deovics i arder & be comparad thens with the

stlocation pradetermingd by the computer 3. F the cormpet compatiior is o he oorveat sane
fradiar, the rospaotive controliss is sotivalagd,

¥ all competitors are on the pradadenmingd contralfers OF, €2, G and all acing vehivles
Wi,OVE, Ve oare on the comeot fane tracke, the computar 3 can gensrals & comesponding
start signal which s dispived iy s stiteble manner,

Figures 1 and 2 show the devics for controliing the camara T of Fig. 3 and for resording and
rassfection of the corregponding mages i datall,

Wt

AL the sbart sald computer 3 frst genevales o slart proparation sigaal, a.g. by 2 radific igit

F

baing switohed o red srelor by e powsr supply of the recatrsnk 1 being sctivaled, The

sompiter 3 sends sald shat praparstion slprel [ & reonrding sontoolier 83, which oontrads
the recording poit i Hime of the camarg 7. On deteotion of the start praparation signal, said
camers T s sotivelad or the imagss provided theraby s recorded it 8 reconiing davice
81, whinh oan be legrated info the camens

Tha computer 3 then gives the antuel shart signed, 8.9, by switthing & traflie fight inglestor to
grean fght Said sinet s I b processsd by sald recording contradier 82, namely so thal
he e window for seonvding e carmers insges praviously opaned with the stert preparge
Hom slgnal s oloesd. This can sdvandageously take place with an offsed I fime, wheral the
thme offeat can be speolied by & Hoer 57, For axampls, @ delay tme of approx. 180 me
from the start slgnal can be provided. In thiv way, any premature start would b relishiy
rpconded i the recording device 81, wheraas on the other hand no Gnnecessary msges

ars stored § 8l vehicles stat normshy.

The actual crossing of the stering fine 50 1 deteciad by & sensy device 83, which ag. tan
sompriss o sensor 30 provided o the slarting Sne 80, which s 8t be in the faem of an
antical sensor andior of 8 ol barder, For sxample, & pholy sansoe can be disposed v an
accammadation spaos under the roadway, which photo ssnsor oniiars the orossing of the
starding fng 50 twough 2 bansparan! sensor window B the roadway, whereln sald photo
sanger 30 pperales 88 & pholoresistor o as & pholodiods or svan as 8 pholobransistor,
which speralas by uliking the interns! pholosicotrln effent, or can sven be nthe fum of 8
photoosl o photamuliplisr or of & pyroslachio sensor, which operstes by uliliting chargs
diaplasements rosutiing om the ynpanire changs b the ovent of Bght atworption,

During orossing of the storling Uns 80, sald sonsor devies B3 provides a corrasponding

senmar slgnal, widch fs used by @ marking devios 54 to mark e inags recorded o B con
respogding moment. B said imags Hes oulside the praviousty desoribad me window, how
avar, no marking tokes place, L it the svand of & seems! start none of the ngges am

R
Ot
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marked, Flg. 2 also shows said courss of the image rgoording and the tigger signals from
the sensor dovine 82 in which the time window SFgues ctvraspanding v the pramatire stant
phase, diring which the camers Images are reoorded, I8 shown on Emeling AL The sensor
signals 58 Start e in e just ofler said time window, 80 that no marking takes plage. In
said Flg. 3, partial view B shows the cormpsponding sensor o igger signal, whereas partiat

S

viaw O then shows the complets information,

When wrossing the Snishing lns e Ume window 2Py i dolaemined by the determination
device 8% with the aid of delaction maans 58 and B8, which indicsle the approach of the
raging vehicies i the finlshing fins 50 as wall 8 the deparurs from the Snishing e fudlow
ing the orossing. As Fig. 1 shows, sensors 80 and 81 are disposed for this purposs on e
racelrack 1 o short distance bafors the fnishing ne 50 and & short distanes after the finishe
ing ling, In particular under the surfees of the roadway, wheraln said sensors can be in e
form wug. of iInductive sensors. I the fired racing vehicle passes over the approach ssnsar
80, this provides a signal which is used by the recording controfier 52 1o aclivate the came
sra T or the recording devics 51, I the st macing vehidde then ravels soross the finighing
o and the departure sensor 81 after the finishing line 80, the corresponding seRsor signat
s usad by the reoording oontrodier 82 to closs the fime window for the recording and to and
the msoording.

Chaving sald time window e for the crossing of the nishing lne spacified by mesns of
the determination devios 85, sansoe signals 88 Finish arg then providad by the praviously
sentioned Hoht barriar sensor 30 1 the raclng vehicles are actually traveling soross the fie
ishing e 50. Sald igger signads are Nustrated I Fig. 2 on tmeling B and on timsding ©
and indioste iy he axample ambodiment shown the orossing of the finishing ne by the it
racing vehicle and the second raging vehicls,

The images "3834° and “4080" recorded at the corresponding points in fime ave provided
ar

R
with 8 marker by said marking devioe 84,

The repaated plavback of the renurded inages is controlied by the control computar 3. Gaid
somputar 3 registers the crossings of the finishing fng by means of a Ume measwament
unit 85, which is connsoiad o said finishing e grosaing ssnsars 30, | the sutomobiles are
at the finish, the comers 7 or the recording device §1 &b intsrrogaded by the compuder 3 me
aarding the ovowring events. Said quary provides the event st shown ggainst time as us-
trated I Fig. 2, partial view ©. The control computar 3 can then play bagk the raquestad
images, wherely the markers, read by & marker readar 83, on the images oan be used by
the playbiack controfler 82 during plavback, a.g. just during the wrossing of the Snishing Hne
hy & vehinle to stop or to dalay or 1o reverse the imsge saquencs and o play ¥ back again,
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