An installation for recording travel and/or traffic
situations of vehicles and a nethod for eval uating
these recordings. The present invention relates to an
installation for recording travel and/or traffic
situations of vehicles. Furthernore, it relates to a
nmet hod for evaluating these recordings. Different
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In particular, apart from the exact 3D-position of all participating vehicles, their
speed and acceleration are recorded in magnitude and direction.

The installation according to the invention corresponds to the characterising
features of patent claim 1. The method according to the invention is deduced from claim
11. Further advantageous formations of the inventive concept are evident from the
dependent patent claims.



dependent patent clains. 1 One enbodi nent exanpl e of
the invention is hereinafter described in nore detail
by way of the drawing. Fig. 1 shows a vehicle in a
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advant ageous if the mutual distance 15 of the two
dibe fwe sleteciiopreasneraa@dasd Bsare aligned such that the region in front of

the vehicle 1 is detected. Here, their detection ranges 11 and 12 overlap in an overlap
region 13 which encompasses at least the road 14 in front of the vehicle 1, preferably
however also in each case a lane to the left and right of this. The present schematic
drawing only serves for explanation. With regard to the present invention, it neither fixes
the position nor the alignment of the detection cameras 2 and 3. In the meanwhile, it is
advantageous if the mutual distance 15 of the two detection cameras 2 and 3 is
selected as large a possible.
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The position and alignment of the two detection cameras 2 and 3 on the vehicle,
in particular also their distance 15 to one another 15, is to be determined in each case
and preferably likewise secured in a memory 16. The knowledge of the position of the
detection cameras 2 and 3 to one another and their position on the vehicle itself, with
methods of picture processing and photogrammetry, allows one to determine the exact
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plate or a number plate frame, possibly in a standardised position. The latter solutions
would simplify the fitting and retrofitting of older vehicles.

It is expressly pointed out here that the application of the present installation is
not limited to passenger cars. Any vehicle may be equipped with it, even two-wheeled
vehicles. Finally, even the assembly on a bicycle is conceivable, since the costs and
weight are relatively low. Furthermore, the installation may also be used without further
ado on railed vehicles, from trams to trains. Water craft may just as easily provided with
it, for example in river traffic. The application in aircraft is also conceivable. Thus for
example in tight thermal regions, the risk of collision is also possible with regard to
gliders.
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[f the position of the detection cameras 2 and 3 in the coordinate system 20 of
the first vehicle 1 and the position of the recognition points 21 of the second vehicle 17
are known and stored, then - by way of suitable software - the position and movement
of the two vehicles 1 and 17 before an accident may be computed and represented.

By way of the three-dimensional, temporally cycled detection, apart from the up-
to-date spatial position, the momentary speed, the speed direction, direction changes,
acceleration- and braking manoeuvres, as well as intrinsic rotations (spins) of the
individual vehicles about their centres of gravity are visible and may be measured in a
scaled manner. By way of this, one may particularly recognise how the vehicles were
travelling before the accident, when a braking procedure was started, and how long it
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not ydtl e R@orded at this point in time, then this may be accomplished at a later
stage without further ado. In order to include the surroundings of the accident location,
the software should be designed such that the coordinate system 22 of the
surroundings may also be included. The picture of the surroundings may either be
taken from the present picture recordings, or at least one picture of the surroundings is
recorded at a later stage. At least two pictures from different locations and viewing
angles are required for the spatial reconstruction. Reference- or recognition points 23,
24 and 25 are also to be allocated to the stationary pictures of the surroundings.
Thereby, it may for example be the case of recognition points 23, 24 and 25 on the
central line of the road or on a guard railing or around the light points of a street post,
which are present in any case. The mutual position of the vehicles 1 and 17 may be
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any other detectable signal may also be conceivable.

Calibrating means may alsc be present as accessories external to the vehicles,
possibly also only as software for already existing installations. A first calibration may
serve for the detection and computation of the position of the recognition points 18 and
19 as well as, as the case may be, further points in the coordinate system 21 of a
vehicle 17. For this, mostly two stationary detection cameras are required. Furthermore,
the position of detection cameras 2 and 3 assembled on a vehicle 1 may be computed
in the coordinate system 20 of this vehicle 1 by way of a stationary set of
photogrammetric recognition points.
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who betavek eofigcthafkeas urjudtified heitbahd ebpensdtichhsaigiee
vehicle 1 may in any case be conputed in relation to

reference points R or recogn|t|on poi nts 23, 24 and 25
_ off heniastallatiansntayghke | defsignest inoa mannee differentlyato that previously

descr‘itfe%f f\}vlth!ﬁ'ﬂ'lla'afrél‘h@woﬁ@rofetﬁ@”’ﬂb@nﬁ?ﬁ?‘rAﬁlBﬁ %or tﬁ"iﬁfg@@ a control

0SSi | ed to consequences

contrglﬁ hﬁgeqv&w%%ﬂ@e/ €88t he menories 8 and 9,
whil st the constantly overwiting storage in the
menories 6 and 7 designed as circular buffer is not
st opped. The picture- and sound information may be
eval uated when required, anongst other things for
determining the registration nunbers of the vehicles
i nvol ved. The previously nentioned internediate
storage may either be activated electronically or
manual |y by the driver, for exanple by way of a button
on the steering wheel. An electronic activation my
be effected by the stoppage of the car 1, which may
be detected by way of picture information which
remai ns the sane, or also by turning off the ignition
or by way of not actuating the gas pedal for a few
seconds. However, any other detectabl e signal may
al so be conceivable. Calibrating neans may al so be
present as accessories external to the vehicles,
possibly also only as software for already existing
installations. A first calibration may serve for the
detection and conputation of the position of the
recognition points 18 and 19 as well as, as the case
may be, further points in the coordi nate system 21 of
a vehicle 17. For this, nostly two stationary
detection caneras are required. Furthernore,




the position of detection caneras 2 and 3 assenbl ed on
a vehicle 1 may be conputed in the coordinate system
20 of this vehicle 1 by way of a stationary set of
phot ogrammetric recognition points. 6 The installation
according to the invention for recording travel -
and/or traffic situations of vehicles is relatively

i nexpensive. Digital cPReAcCIAmsd € used for exanple
as web cans, may be obtained today at a | ow cost. This
Is also the case for microchips serving as a nenory.

. Aitlestafiction ot @tording treesldard/oe 0hffid situbdrizadf %hﬁlﬂé& characterised
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e o) Tt RE LR Rt Dl e hliosen ont PaiSiE tetording,

. ofﬁr@omg&ttuatjng@ts pasitioy sgndabye way o tthis ctbetpositionrapd/dremovement of at
IeBSIRNERIERY, 115 HREPSR mdéntpaiﬁé? anr bRt sififtion.

Installatio recor |ngtra
situations of veh| cles, characteri sed by an

. ARiiiAIBRioR rﬁccbﬂia@ftcﬁtlﬁﬁiﬁ hedhi@cteriéeiig titat tAd deffctidh cameras (2,
Ole

3)115%5 ‘%C}Pi’%%[e%@ﬁo GHLQL GAME! as

30 SRR Gk ) SiestPrind gesaudings andior
datetoadheip arranggnentaridiar, orifhe \whislé §p. or intersect in a
common over | apping region (13) by which neans at
| east one reference point (R of the surrounding
. A ingtallatiop asgarding o pEIMt1 of Zgchargptesised éaéhatdheadlstance (15) of
thaeﬁme@honebaméms( @7)3) dre Sﬂ%ebdném@r Bhd/aPRIfcif BHaAGERBNt in a

%8%e M%i%@ 03&%‘{‘%\? t r %lllitﬁtate (T) r e\émotngt ﬁ Egt i ng

its position and by way of thls the position and/ or

. AW&‘?%mlbnogccﬁﬁdmé ?@%‘anﬂr@ C&‘rﬁ?éﬂeﬁsé ﬁ%—% it@%_td%{}gﬁc%n(ﬁ) of the

accCl
deteciion camems 4écs oﬁrﬂ@ngsé w@uaﬂoihercﬁm/aettaeir stangement in a

cddidihafchsyseteh €20) 511 \Féhﬁ@ésaﬁ) (Psecuded M £nfednsrgct ed to at
| east one nenory (6, 7, 9), for storing recordings

and/or data on their arrangemsnt and/ or on the
. Awvenstaligioplpccording to one of the claims 1 - 4, characterised in that the

detection cameras (2, 3) are connected to a time control (2, 3), in a manner such
that their picture recording may be effected synchronised with respect to time.

. An installation according to one of the claims 1 - 5, characterised in that the
detection cameras (2, 3) are in each case designed for recording a picture
sequence, for example 25 pictures per second.

. An installation according to one of the claims 1 - 6, characterised in that the
detection cameras (2, 3) are connected to a time measurement device, e.g. to a
radio clock, with the purpose of being able to determine the absolute time of the
respective picture recording.



3. An installation according to claim1l or 2,
characterised in that the distance (15) of the
detection caneras (2, 3) anongst one anot her and/or
their arrangement in a coordinate system (20) of a
vehicle (1) is_calibrated. 4. An installation
8. Agdnstallating acsoring ta ane ethe staimsilsed Gharaciatisachis that at least one

solirfl RBERINGLESVIEE, d §ea nitebSisdrieo@, SRBIaSert2, 3) anpngst

one another and/or their arrangemsnt in a coordinate
system (20) of a vehicles (1) is secured in a nenory
9. As.installatiestadcoeding to ane @f dhenglaims a8, ahatduteridedi s a sensor, e.g.

aff acG8aRth SEhS( ol d BorE achiPhBR 36: SAENES dfa sibrage.

are connecte I e con
such that their picture record| ng may be effect ed

10. Aﬁ)fﬁgtallémh%éo\"mﬁ@ té %ﬁ@Qﬁtthé ‘éla‘u*ngez @ cﬁé‘ra’cfé??s@l:l k3t &9 I%ct:vatlon

accordin one ragterised i
AGHER 0 o UGRrEER 85 teiriag wEiomh forshe Trihl aGhiaBGY dor Securing
theelmtgsledadeor recording a picture sequence, for
exanpl e 25 pictures per second. 7. An installation
according to one of the clains 1 - 6, characterised in
11. An fipgtaliation agspeting those ek the claims 2)- 40.echavactedsastiby @t deast one

ndd Waﬂl@%é‘ﬁw@ﬁ?(ﬁ ﬁ%V'tKeema@‘mGr of 8 cﬁcul!’aﬁ‘ﬁhﬁer%rﬁt? bY W’Mg‘é‘f at least
ﬁlét%ur pos q abl8e determ rf th 5.7
ont P Toe i oy o PLWLIER 'S el fryhegmemon(6,7) serving
as asirallbebufter, according to one of the clainms | - 7,
characterised in that at |east one sound recording

device, e.g. a mcrophone (4, 5) is present. 9. An
12. A ingtaliatigni ansordiep taliong afdhemiaims t hd icicharastezised, by recognition

pdifar(ast ¢9 ' 2@@4@2@ Rftidie b? dbtectfh &HRERE@L BPwhich are to be

vat 1l on_or for seCuring a
arﬁ}gff%rﬁ%? XS@‘C,él(déhﬂnWﬁélnéhPé?g'Bﬂ ohtatiEdPWESt 0 one of

the clains 2 - 9, characterised by an activation
13. Aﬁjﬁ]\é'téiﬁtloﬁ g%{ m%% ?&ﬁm ‘[b tscgg &%%ed nﬁgwaagféafegéjgf]gag points (18,
1923, 24, 2hisarel dagleddn shape add eglaus, @geincd mangec bag¢mtha? each has
itsl&wn %hébé?ﬁ §h'a? tg@hen@bf W@% er:fl‘S re \6‘?‘{)&# ?456(18 19, 23, 24,

ﬁem)ry 6, he manner o circ
2 way of at Ieast one further non-vol atile nmenory
(8 9) which is coupled to the nenory (6,7) serving

14 AR ARG i 128, Y25k 1 SR8CKR i Romor
points (118, 19, 23, 24, 25) are designed illuminating in a passive manner, e.g.
reflecting.

15.An installation according to claim 12 or 13, characterised in that the recognition
points (18, 19, 23, 24, 25) are designed illuminating in an active manner, e.g. in the
form of light diodes.

16. A method for evaluating recordings of travel and/or traffic situations created with the
installation according to claim 1, characterised in that at least one reference point
(R) and/or recognition point (18, 19, 23, 24, 25) recorded by two or more detection
cameras (2, 3), is triangulated (T) with the purpose of reconstructing its position and
by way of this, the position and/or movement of at least one vehicle (1, 17) after an
accident or after a critic traffic situation.



points (18, 19, 23, 24, 25) detectable by detection

caneras (2, 3), which are to be arranged on a vehicle

(17) and/or in the region of traffic routes. 13. An

installation according to claim 12, characterised in

that the recognition points (18, 19, 23, 24, 25) are .
17.Achgthed geedrdipg Enslai dbr charagterisedaindhstcthestiiengulstion (R) is

effgitéd bppictirkprovdssieRfl/bipftlograhinagent of two or
nor e rggognit%ion poi nts (‘2%, 1%,6 23, 24, 25). 14.An

installation according to claim112 or 13,
18. Achethad teecoskng fonclainat! 6tdrel 7, ehacgutdrised in pieatrthe doirikBitation of the

poiorEr g et anl B AORok o 1) 4o ReBgBAp ks (10
19.028) a4 a% dn the, pidiwieaseaverasd dfnat pigture heecording is effected

alitefREBdI PNan RPpakstué Hogrbfhmasle with saﬁéblér&:n‘i&ﬁﬁéﬂﬂ?@?mulae,

|IJurTb ting in an active manner, e.g. in the formo
€BiYf "di-odes. 16. A nethod for eval uating recordings
of travel and/or traffic situations created with the

100G b 5B 02 bl AT st
vaehidledii {1V b are epaputers fromp thep positian chahge exf dhe gefasgneawpoint or

refreAs Boifie! @7 ol RitoghmiBR pdhié 218,30, 23§24,r25§‘ﬂ'9’6h|e35i&9# ddquence
with t e purpose o rﬁ_cor]sc@_ructlna I'ts ‘poSition an

Off3 PIGIE GFCQTHING, © o e B8V clipclioruP By 2 slipebian ghanges as well as

speedsindoary spefedadhangés, i anaictelerdtion aechrdking procefurer
acritic traffic situation. 9 17. A method according to

claim 16, characterised in that the triangulation (R)
20. Ajmether aseardingy tpiaveupt the odeiss §-thdeharacterised in that in the

cdw;;mt%raambr@bsitibﬁ;aﬁdwrh%rﬁéﬁt%fdd Véhidie (f] f?)nLh%Gpc%rition of the
. Character sgd in that the co u&@tlfon_ of 't he
e AT TIPSR oF & HEUNBIS LS (20 @b Bieeiele s andior the
pdsitjonaoi femognition groitts of 1 8p dioh tom éltﬂnordiﬂléted%te:ﬂ%m?%)t ledst of a
€ icture r ing is ,
sEPFd BBl TR R febafivt Wher G605 g rlinws, gored in
mesnpry eflthe arteof dherinstadiatiomafrenged imethe vehigle.in a P. C.
19. A nmethod according to'claim 18, characterised in
hi cl 1

21.A ithes) @CeRARG GOt Bhitieneapis 1672on cbISeH fleat a coordinate
systher(2Rr ef e Burreundings qrengiewsoints thd Ebrplutation of the position
arLdZ%rSrﬁﬁ%%%gnt &°4 %ﬁicﬂel(gl’, 117?,’whze?if9in2t1}|é pzlétllré of %%esﬁlro%tn%fn%s may
either be taken from the present picture recordings of the detection cameras (2, 3),

or the surroundings may be recorded at a later stage.

22.A method according to claim 21, characterised in that reference points (R) or
recognition points (23, 24) are ailocated to the pictures of the surroundings, wherein
it may be the case of points which are present in the surroundings in any case, e.g.
on the central line of a road, on a crash barrier, or of reflecting points on a street
post.

23.A method according to one of the claims 16 to 22, characterised in that the
respective vehicle type is taken into account in the computation of the position
and/or movement of a vehicle (1, 17), for which the data of this vehicle type e.g. may
be inputted in @ manual manner, or one may fall back on a data bank containing the
data of a multitude of vehicle types.
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of a picture recording, e.g. the travel direction and
any direction changes as well as speed and any speed
changes, i.e. an acceleration or a braking procedure.
20. A net hod according to one of the clains 16-19,
characterised in that in the conputation of the
position and/ or novenent of a vehicle (1, 17), the

24. Apasihodaaccofdindi @ ofelopeid BRI TRz, (charabtei®dan that the position

rdinate system (20) of this,vehjcle (1 nd/.or the
g i< B Re e LR PR YlleS (78D Rl RS e pictlfe of the
swoourdlimgs andsisis ewit@d!represkbetation of the cmwgﬁewam of ﬁn accident
i i j is data may be
oé%éb% E?ﬁﬁgﬁﬁg%%ﬂigcgﬁﬁﬁ$%§%gg?ﬁﬁgégﬁéginstallation
arranged in the vehicle. 21. A nethod according to one
of the clainms 16-20, characterised in that a
coordi nate system (22) of the surroundings (22) flows
into the conputation of the position and/or novenent
of a vehicle (1, 17), wherein the picture of the
surroundi ngs may either be taken fromthe present
pi cture recordings of the detection caneras (2, 3),
or the surroundings may be recorded at a | ater stage.
22. A nethod according to claim?2l1, characterised in
that reference points (R) or recognition points (23,
24) are allocated to the pictures of the surroundings,
wherein it may be the case of points which are
present in the surroundings in any case, e.g. on the
central line of a road, on a crash barrier, or of
reflecting points on a street post. 23. A nethod
according to one of the clainms 16 to 22, characterised
in that the respective vehicle type is taken into
account in the conputation of the position and/or
novenent of a vehicle (1, 17), for which the data of
this vehicle type e.g. may be inputted in a manua
manner, or one may fall back on a data bank contai ning
the data of a nultitude of vehicle types. 10 24 . A
net hod according to one of the clains 21 - 23,
characterised in that the position and the novenent
of one or nore vehicles (1, 17) is projected into the
picture of the surroundings and thus a virtua
representation of the course of events of an acci dent
or acritical traffic situation is conmputed and
represented. 11
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