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*166166* Field of the invention The present invention

relates to a vehicle accident recording system that
is a 5 systemwhich can be ihstalled into ammmmwwmwmmmm
vehicle for recording any accidents experie

Attoenotéld AteideBhbkdrinciddnoRetbed Bastent i on 10 Bl ackhex-
devi ces are conventionally used to record incidents

| eading up to an accident involving a vehicle. Known
systems use digital recording cameras which transmt

FRIPBHHRNNGcRfioh Mges to a menory device. \Wen the
‘nvnvry—l—;—ﬁu%r, the nenory device overvvrltes t he
arliest es received b deyvi ce,
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received by the 15 nmenory device. The data col | ected
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PC and then exam ned to determ ne the cause of an
expeierersd bythe wéhield. wi t h some such systens is that,
unl ess following an accident the digital canera is
stopped fromtaking further images, it will eventually
overwite 20 the first inmages which were taken. To
B?@ggﬁ:ﬁﬁlgt&'tﬁe ,@é}g%ore patent application 9901330-2

re patent 87795) proposed that a
sensor should be enployed which identifies that a

| eration or inpact, ha ccurred, ,so.that the
0 BleRDk R He o BtioPaThuSEHE e e fRsdoading up to an
the accident has_occurred. _ _
accident involving a vehicle. Known systems use digital recording cameras

which transmit a s'equencle of images to a memory device. When the memory is

full, the memory device overwrites the earliest images received by the memory

device, so that the memory is in effect storing the last images received by the
15 memory device. The data collected by such devices may be recovered from the

device by a PC and then examined to determine the cause of an accident.

A problem with some such systems is that, unless following an accident the
digital camera is stopped from taking further images, it will eventually overwrite
20  the first images which were taken. To address this, Singapore patent
application 9901330-2 (granted as Singapore patent 87795) proposed that a
sensor should be employed which identifies that a deceleration or impact has
occurred, so that the image recording can be turned off a fixed time after the

accident has occurred.
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t ution gi ves an advantage conpared to BC 'g/§§%03%000032
in which the inmage recording nust be switched off

manual ly, it is still liable t2o problens. In
particul ar, a given accel eration neasured by the
sensor will have different 5 significance according to

the state of the vehicle. If the vehicle is parked,

accel erati.on usual neans that, anot
e I é*eamﬁor?gsmsrq' Vaﬁlch the
recordi ng system Such a |evel of acceleration,
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occur frequently in normal driving of the vehicle. 10
particddi, ta giveh guceldration snedsired iyrtbesansoemilhhave diftegent

of accidents - such as a grazing inpact, or an inpact

g iiflcanohtcartiirecto thevdtaholtihenahitiel Fake vehelsgnsdrked, then a
so that the image recording is not turned off, |eading
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proposed to gather further data about the operation of
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An additional problem is that there are certain sorts of accidents - such as a
grazing impact, or an impact with a soft object - which do not trigger the sensor,
so that the image recording is not turned off, leading to a risk of the images

recording the accident being overwritten.

An additional problem with known vehicle accident recording systems is that the
data collected by such a system may not be sufficiently detailed to indicate full
details of the operations stages of the vehicle. For that reason, it has been
proposed to gather further data about the operation of the vehicle, and to keep
a record of this data by superimposing it onto the images produced by the
digital camera. For example, a digital processor may be provided between the
digital camera and the memory device for superimposing text onto a portion of

the image before it is written to the memory. Unfortunately, the data processor



10

15

20

20 a record of this data by superinposing it onto t he

WO 20049834 produced by the digital canmera. For pxakBhes3/080032

di gital processor nay be provided between the digital
canera and the nenory device for superi nposi ng text
onto a portion of the image3before it is witten to
the nmenory. Unfortunately, the data processor WO

for 20ver 8 e BOPEBGRO68H GOXI08 2 redativiely grpemsive mgnipmnent, and
superinposed text is a relatively expensive conponent,

inchBslsed e 8AS@R doReoPitRy @bliceost of the device. Sunmary
of the invention D The present .invention ains to

provi de a new and useful road vehicle recording
system and in particular one which nmay overcone at

| east oP of the above problens. It also ains to
§—§ﬁ@@ﬁ6@—§ﬁhﬁmﬁaﬁgﬂusefuI process for recording images

illustrative of a vehicle accident. 10 Specific

expreSS|on of the invention can be found in clains 1,

20, 21 .
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recordi ng system shoul |nclude sensor
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car is in notion the mechanismfor turning on an off
problems.migese airos & pp\dde 8l W @peridsaippTocass Hit eePrdng
t he speed sensor. 15 Specifi cally, one expression of a
imbigestillpstedttser efth asiiels acdidéhe i nvention is a vehicl e

accident recording systemfor installation in or on
Spewfi¢ exmessomngithe invgnigon can be found in claims 1, 20, 21,22 and 23

In a first aspect the invention proposes in general terms that a vehicle accident
recording system should include a speed sensor for monitoring the speed of the
car, and that when the car is in motion the mechanism for turning on an off the

image recording should depend upon the output of the speed sensor.

Specifically, one expression of a first preferred aspect of the invention is a vehicle
accident recording system for installation in or on a vehicle, comprising a
system controlier, at least one image recorder device, and a speed sensor for
measuring the speed of the vehicle and sending a signal to the system
controlier, the system controller controlling the operation of the image recorder

device in dependence on the signal.

In another expression, the first preferred aspect of the invention provides a process for

recording images iliustrative of a vehicular accident, the process comprising the



systemcontroller, at |east one image recorder device,
peed sensor for neasuring the speed of the
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controller, the systemcontroller controlling the
operation of the inmage recorder device in dependence
on the signal. In another expression, the first
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5 For exanple, if the speed sensor registers that the

speed is below a certain threshold for a certain tine
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he i e recorder is..t doff. 10 In a second .
Aol £ 4520 Hrme it 85 8hicis, B0l BeBEiRiaa o, this may
terns that a vehicle accident recording system should
hendirdivg afiansaccider kaYng QFCcyERSoFORRRY thE iMiage recorder is
sensitivity, and at | east one second accel eration
tgeresboffof | ower sensitivity. Wen the engine of the
vehicle is not on (the vehicle is parked), the

10 recordi ng

In a second preferred aspect the invention proposes in general terms that a vehicle
accident recording system should include a first acceleration sensor having high
sensitivity, and at least one second acceleration sensor of lower sensitivity.

When the enginé of the vehicle is not on (the vehicle is parked), the recording

15 operation is controlled using the output of the first acceleration sensor (and

optionally also the second acceleration sensor), but when the engine of the

vehicle is on the recording operation is controlled using the output of the second

acceleration sensor.

Specifically, one expression of the second preferred aspect of the invention is a vehicle
accident recording system for installation in or on a vehicle, comprising a
system controller, at least one image recorder device, and at least one first

acceleration sensor, the system controlier being arranged to sense whether the
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second accel eration sensor), but when the engine o
the vehicle is on the recording operation is
control l ed using the output of5the second
accel eration sensor. 20 Specifically, one expression
evlinehef Hhecoetuicier isf@T, raed estesitthefi AeRY R IdYideSh&sed on the
vehi cl e accident recording systemfor installation in
fipst Auteforv@bh 5 St rolker, at
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first acceleration sensor, the systemcontroller
bei ng arranged to sense whether the WD 2004/071824

PCT/ S&2003/ Q00032 5 engine of the vehicle is on, and
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accel eration sensor in only the case that the engine
5 ferregprding HM@eesHw steatpeesisa wahiculer awtdard, theafrecees comprising
aspect of the invention provides a process 5 for
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the process conprising the steps of nonitoring
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b%%g!j irésttlggggéﬁg?%tiaocr?%éeerﬁéw.Sefﬁoﬁ"hus, t he second
preferred aspect of the invention nmakes it possible
that when the engine is off, the systemcontroller
may control the image recorder device based on the
10 Thys.gbe sagpnd preferreskaspent ofittiedhvérmsion emakies ity®sdiblejtdttvehen the
received by the vehicle when it is stationary.
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engine is on, the inage recording nay be based on th
bastgoh the duepet of first sensor which is sensitive to jolts received by the
vehicle when it is stationary. Conversely, when the speed sensor determines
that the engine is on, the image recording may be based on the output of less

15 sensitive sensors, which are triggered only by the higher

accelerations/decelerations associated with high-speed vehicle accidents.

In a third preferred aspect of the invention, which is freely combinable with the first and/or
second aspects, the invention proposes in general terms that a vehicle accident
20 recording system shouid include one or more lamps for generating light at a
wavelength invisible to humans, that the system should control the turning on
and off of the lamps in dependence on information to be recorded, and that the
camera is sensitive to light of the wavelength of the lamps. When the system is

installed in a vehicle, the camera may be positioned so that the lamp(s) are in
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aspect of the invention, which is freely conbi nabl e
with the first and/or second gspects, the invention
proposes in general terns that a vehicle accident 20
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recorded, and that the canmera is sensitive to |ight
Sftherritentinn @frrhrmsn diver|afiihe. canheing Hivesiedtisnsésing the
installed in a vehicle, the canmera nay be positioned
lsonp(saturnhon Badpfis) are in WD 2004/ 071824
PCT/ SG2003/ 000032 6 its field of view This neans
that information to be recorded is encoded in the
recorded image w thout the use of an expensive
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invention is a vehicle accident recording systemfor
sysder centraier at leasiopnalananifor prodiming lightraj sawasglenesth which is
controller, at |least one |lanp for producing light at a

ineisdle rig tHurmdm < bnil @rrangetsobbe cbatrblethascartthgaior @naad be
to be controlled according to data to be 10 recorded,
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@ WavdBRLEPY eI d BE tha RIS AN erré)bI fhehdhe i image controller is

arranged with the lamp in its field of view the image controller device records

the information.

Another expression of the third preferred aspect of the invention is a process for recording

images illustrative of a vehicular accident, the method including controlling at

least one lamp which generates light at a wavelength invisible to a human user
according to information to be recorded, the method further including arranging
for at least one image recorder device to record images which include the lamp

in the field of view, so that the images recorded encode the information.

Brief description of the figures




arranged with the lanp in its field of viewthe inmage
wo 5Ribfi8t4 er device records the information. In. Aqofher .
expression of the third preferred aspect of the
invention is a process for recording inmages
illustrative of a vehicul ar adcident, the nethod
i ncl udi ng controlling at | east one | anp which
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Pr ef rigetest 240 trase 2osetierof imagrs eapturad byidhe penbodiment of Fig.
described, for the sake of illustration only, with
5 Teference to the followng figures in which: Figure 1
is a block diagramof an enbodi nent of the invention;
and Figures 2 to 4 are a series of inages captured by
the enmbodi nent of Fig. 5 1 Description of the

Fig. 1, an enbodi nent of the

ﬁé‘?é? 1B r +FRE RS d r%e‘h‘?d The 10 entodi ment i s
installed in a road vehicle, in particular, an
autonobile, to record visual data in the event of an
acci dent and the nmonents i nmedi ately before and/or
Refesinatp biildentembpdmsidtafihadyvasdonds dlustiatedr Thae
vehicle is on the nove or when it is parked.

10 embodiment is installed in a road vehicle, in pariicular, an automabile, to record

visual data in the event of an accident and the moments immediately before
and/or after an accident. The system may be used whether the vehicle is on the

move or when it is parked.

15 The embodiment comprises a system control unit 1. The system control unit has
an input 10 through which the system control unit 1 receives a signal indicative

of whether the engine of the vehicle is turned on.

The system further lncludes at least one digital image recorder unit 2 having a
20 camera capable of capturing both visible and infrared light, and a memory
device for recording images captured by the camera. Tne image recorder unit 2
is provided with an internal memory store, and the internal memory can retain
the recorded picture for more than 10 years. The image recorder unit 2 may

have a controller CPU including means to prevent unauthorised access to
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15 The enbodi nent conprises a systemcontrol unit 1.

The systemcontrol unit has an input 10 through which
WO%OH%(O & emcontrol unit 1 receives a signal ﬁg}%@?wﬂm
of whether the engine of the vehicle is turned on. The
system further includes at | e@st one digital inmage

recorder unit 2 having a 20 canera capabl e of

irﬁ@ﬁ%l’fﬂéé‘g‘opéié‘m WS irBLGir g%bf@rp%rs@d/o'rd &'H‘bweﬁ?gné‘aflxed

evice for recording images captlred by the

canera. The | e rder [

sigetalizlpspiols %%F@HS'{%§EI% gg re dter% gr%gﬁy%éngﬁa/ldgc} RitA%n
retain_ the recorde p| cture for t han
ineenalHigha oy eRpARRIY IR bm&é% fgraa%erfﬁﬁr\i?n ¥tys. It may
i ncludi ng nmeans to prevent unauthorised access to WO

resed prdganrraTiestrde 3rivobedows ®rilymgaramreing ¢rgetting of the
exanple, requiring that a password is given) and a

r&b@fmn%pﬁ@@@@nhfemab@xgnaltmm anberasafenatiecotrdtiis casd, the
2 may be provided with an internal digital clock

(f@@ﬁqllr% i reEYRIEHh| }ﬁabtt\%/S'vfra)fé)tro SRise thBaBchRIRAXRAS Sone way is

have a prog e node which allows only
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case, the digital inmage recorder s to
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digital inmage recorder unit 2 on record node to carry
iovageetsmodierdp erasd allhvecordesr inieipnation o enter an erase

i nstruction, which causes the digital inmage recorder

to erase all recorded i nformation. 10 Additional | Y,

the system conprises at |east one incident sensor unit
RdditBhaly, itfe system comprises at least one incident sensor unit 3, which is
an acceleration meter sensitive to the relatively low accelerations typically
experienced by a vehicle when, while it is parked, another vehicle collides with
it. The incident sensor unit 3 may be mounted either internally or externally on
the vehicle. If an impact exceeds a pre-programmed threshold value the
incident sensor unit 3 sends a signal to an input 16 of the system control unit 1
through an electrical line 25. The system control unit only reacts to the signal

from the incident sensor unit 3 if the input 10 indicates that the vehicle ignition is

off.

The system further includes a front impact sensor unit 4 and a rear impact
sensor 5, which respectively indicate whether an impact has occurred at the
front and rear of the vehicle. The respective outputs of the units 4, 5 are labelled

- 26 and 27 in Fig. 1. The impact sensors 4, 5 are G-force sensors — measuring
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W|th it. The incident sensor unit 3 nay be nounted

either internally or externalloy on 15 the vehicle. If

an i npact exceeds a pre-programed threshold val ue the

ab@él'e?@tiﬂn é?Bé@éleHél'idn S \%ﬁ@ﬁfer%hé'cﬂr‘ﬂastrﬁt cﬂfrbééH’Hﬁ bﬂy%ome’thmg

of the system control unlt rough an electrica
ﬁhbqﬁ%rfﬁn}p-g&? s%ﬁ%?ﬁ?& 1:1: %fgngﬂg)lﬁ/ rﬁﬁlrl %{tergeqé}?ﬁw?#oc}?t;%ﬁ?per of the

i ndi atesthat t he vehlcl itionis off.
veggeeﬁﬂ 3% Erenetied Baeenauf 1§ Desueters gaaol dpift (@nd via the
and a rear inpact sensor 5, which respectively
sysieine apBtraherhdrioghe sttty Pewebsupplyatital), and al$cr tnthe infra
and rear of the vehicle. The respective outputs of the

reghidicdtor aindtr® [ TeHzetdag dmpabt sentlsar unins ks simitarly Theunted on the
I npact sensors 4, 5 are Gforce sensors - neasuring WO

ré’&%ur@xﬁé%ﬁtk?ﬁéﬁ@?eoef%%%é?z? %féllﬁé %Fé&tée‘h@o%nit 5is

decel erati on or whether the car or been hit by
| The, fr cL .

cBRERLIELER, inpgtTe g&%w#% oﬁf?&étﬁrﬁpi%%? Yeiihe wstgmqentro

d s,.connected to an . of  t S ste contr ol
Bl S ERERapY rover psbBiie 8 efeitodfe it (& fRiaton unit 8
st andby power supply unit 7), and also to the infra 5
red indicator unit 8. The rear inpact sensor unit 5 is
simlarly nounted on the rear bunper of the vehicle.
Likeetheuinpider? eofot heit Birfrecimpactsensoniunitd 4 5 will only send
connected to input 14 of the systemcontrol unit |
sichitfls Yo ehd Bestews ESMrSIAMit Pif the impact level detected by the impact
sensors 4, 5 exceeds a threshold value programmed into the impact sensors.
The signals output from impact sensor units 4, 5 are maintained by respective

latches until the sensor units 4, 5 are reset manually.

The system also includes at least one car speed sensor unit 6 having an output
terminal 28 connected to an input terminal 13 of the system control unit 1.
Typically, the sensor unit 6 operates by a measurement of the tyre rotation
angle per unit of time, and conversion of this to distance of travel. In some
newer cars, the system of the invention obtains the car speed from a signal
indicative of the speed of the car is available from a car speed sensor unit which

is built into the electrical system of the car.
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unit 1 to the standby power supply unit 7) and to the

| N ed indication unit 8. 10 Like the incident
Woéog%éﬁ?%nit 3, the inpact sensor units 4, 5 HGI/S@P3/000032

send signals to the systemcontrol unit | if the

i npact | evel detected by the igpact sensors 4, 5

exceeds a threshold val ue programed into the inpact

S e PR Y M0 AR BTy W
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having an output termnal 28 connected to an input
urel fritp ghe gpstem eordrad ywhitehie bitdieate that thelvehiateds cagviyg.
the sensor unit 6 operates by a nmeasurenent of the
tyre rotation angle per unit of tinme, and conversion
of this to distance of travel. In sone 20 newer cars,

THesy éﬁ%ﬁ?m riHerimQudey Qﬁt!hﬁﬁrélpﬁ'@'ld’a‘iloh iCRIWRRASE pBWé'i‘éd from

a signal indicative of the speed of the car is

Ry ?%E%é’lf“i@@ﬁ‘éﬁgf”@y@% BRI Pyl 05 SRt
BEHEPR DTS Bh S 31 a2 eabeit ofb it 1Fehp (REPs are LEDS

t he speed exceeds 10 cm second, a signal wll be sent
vghyichieemit sightipetbe infomsen reginint (06 spoa oides yisiblecyavelength(s))
unit | to indicate that the vehicle is noving. 5 The
datstablé byttheimage reckasicannitrd. raveeldEDRY Badn/off asabtdiflg to
which is powered from the systemcontrol unit using

WﬁétHerﬂl@Hé bPke ﬂ'g‘lﬁldf@ﬁé )(/ehldl‘@ id BlotRALheR |M’étbrr%|nes using its input
i ncludes a nunber of |anps 31, 32, 33, 34, 35, 36.

2”16{51% L%@)§2 A Sn/o'f:fl%cbcordmg to whether the left sngnal light of the vehicle
is on/off which it determines using its input 19. The LED 33 is on/off according
to the output of the front impact sensor 4. The LED 34 is on/off according to
whether the head lamp of the vehicle is on/off which it determines using its input
22. The LED 35 is on/off according to the output of the rear impact sensor 5.
The LED 36 is on/off according to whether the right signal light of the vehicle is
on/off which it determines using its input 20. The LED 37 is connected to the
power supply to the image recorder 2 and_is on whenever the image recorder 2

is in operation. The infra red indicator unit 8 may comprise an automatic

brightness control circuit.

The LEDs 31 to 37 are arranged in a straight line, with the exception of the LED
37 connected to the image recorder 2 via leads 38, 24. lt is not'ﬁarranged ina

straight line with the other LEDs and, since it is switched on all the time when
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wO mkyeﬁgjmw si bl e wavel ength(s)) detectable bypdhss 003/000032
i mge recorder unit 2. The LED 31 is on/off accordi ng
to to whether the brake |light of the vehicle is on/off
which it deternmines using itslfnput 21. The LED 32 is
on/ of f according to whether the |left signal 1ight of
thaemaglei recerdear4s povef fonwhii ishusaable berani/ises! teferegcetagainst the
i nput 19: The LED 33 is on/off according to the

sthepUEDSf Thbelifitaininadgepeebrd@nair 2 4ecdrae ditiiredtof the view seen
on/of f according to whether the head | anp of the
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oy SoT R ERTRRok rbite g DR QIS chgiE BrPiures by the nfra
vehicle is on/off which it determnes using its

5 reg senfdiiedmane fdigitabparasta dnrdbistthls r@@q@ed@@pyr&qﬁhe picture.
the i mage recorder 2 and is on whenever the inmage
recorder 2 is in operation. The infra red indicator
unit 8 may conprise an automatic 20 bri ghtness control

el usayithe infhget BRSicafortumitdy isap@ferabininetaliot én g Rbaht
line, with the exception of the LED 37 connected to
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arranged in a stralgt ine wth the ot LEDs

Wbéﬁ’éé% Bl 5530 &lc‘)%ge e P W lg e oe ggFa red

i ower qn, . i is useabl e vi sual reference
10 'ngqpa&@o Yiied i rts{'%m@ us i ?@rﬂtcmv'@wecg‘é he dBHRYBH sensitive:

unit 2 records pictures of the view seen facing
digitakinende meordrer Wit 2. al ong with i mages of the it
LEDs of the infra red indicator unit 8. The radiation
emtted by the LEDs can be captured by the infra

The digital image recorder unit 2 is powered by system control unit 1. The
system control unit 1 only outputs an 8 to 14V DC signal to the image recorder.
15 The image recorder unit 2 operates in its recording mode when the power
supply is in the range 8 to 14V, external power supply. If the image recorder
input 24 later receives an external power supply in the range 15 to 18V (when it
is removed from a vehicle after an accident to playback the recorded picture), it
switches to playback mode. This prevents over-write of the recorded picture.

20  One reason why the digital image recorder unit 2 obtains its power from the
standby power supply unit 7 (at least after an accident) in some countries there
is a requirement that the main battery of the car does not supply any power

during a period after an accident, in which the airbags of the car are triggered.



5 red sensitive image digital canera, and is thus

, d as a part of the picture. 1In use, the
wo SFHIHE Rzsappons

d indicator unit 8 is preferably inst

the front w ndscreen inside the car and faces

backwards to the end of the cdt. The digital inage
recorder unit 2 is nounted to face the front of the
TR dighBEinA§E pE&sHd&Puhi e is Fdvstediy thd dyaeiraalon@dl LRit 1 which
thus in the field of view of the infra-red sensitive

L . : T o .
FUkEly Spfes,SPRECE! e copertity 21k Fle bEAABY ppwer supply
The_ . syst control wuni.t 1 only odiputs an t.o 14V DC .
o 4ireEgRhE TageniEBes makee etk Fity dg T hpdfigbiaeecorder unit
unit 2 operates in its recordi ng node when the power i
Z0pprajes ¥ ita resrdinthgwde waendne pesessHaplygsweio 14 volts, and if
supply. If the inmage recorder input 24 |ater receives
tae poweTswElplpened ts dBplolts it switchearigeldyack mese.( Wiltbe power
it is renoved froma vehicle after an accident to

R pnprckut danieetigde thdirshge edcorder upiinefthesrdodrds nor replays
pl'ayback node. Thi's prevents over-wite of the

. " . e .
it rsdgﬂugkﬁééf%gﬁgcﬂ%lru?ﬁ??@oﬂ’f’r%ﬁlst\nﬁetﬂggtﬂé‘imé yEé”corder

Ins 1ts power fromt stan
pawer suppl y, yni.t t Jeast after, an accident). i .
B3h2 reftiee aatiun ol Bhek B%3ley r FERAPs TRGHET Y s ihptive.
battery of the car does not supply any power during a
period after an accident, in which the airbags of the
car are triggered. WO 2004/071824 PCT/ SG2003/ 000032
ke Tigitadirgagealrecortps unéchmaar camptise cpgpesiie vistecognd EGB
systemcontrol unit 1 which selectively supplies
oot ThHe dhgtal Foageescordet uitfX loas tvie irgiuesn doy meoened above,

supply unit 7 through the input which is marked as 24
inBub 8 is for theedWIBGSLPRE BRALTHENbther input (not shown) is to control
the playback, programming of date, time and 'recording intervals only. The
digital image recorder unit 2 has no RS232 input, USB input, etc. in order to
prevent unauthorised access and modification to the image files. The digital
image recorder unit 2 is programmed to record in a way such that once the
internal memory of the digital image recorder unit 2is full, new pictures are

recorded by reusing the part of the memory storing the. earliest recorded

pictures. Therefore only the most recent pictures are stored.
The operation of the system will now be described.

In a first case, suppose that input 10 to the system control unit 1 indicates that

the engine is turned off. In this case, when the incident sensor is triggered, the



2 operates in its recording node when the power supply

wo J084/6718% 14 volts, and if 5 the power supply iP%IJSQ;ztO%/oooosz
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18 volts, it switches to playback node. if the power

supply is out of this range, the inage recorder unit

nei ther records nor replays ilfages. Thus, the system
control unit 1 controls whether the inage recorder
systemcardtal iumitelswilbsupply ag\ayo Havkpoweresupply darps preset period
i mages, or is inactive. 10 The digital inage recorder

ofrtirhe 2o MRy degtEp (rhage cocarast Liait\d, daiciang! RS captliipictures for
The digital 1 mage recorder unit 2 has two inputs. As

' b b : i1s =fqr [~
B R SRR s e exBhels 58] 1 SRS dower supoly
pl,ayback, .programy ng of date i .and recor di .
PoHRE & e DRRIORTR. Wa Rl BonkigtTEEen BB bl Himage
no RS232 input, USB input, etc. in order tot s
IScev@Rt Uniha dRtedhp Jeaoriing: B daipr roliad Wae iy ex@nipie 5 to 10
image files. The digital inmage recorder unit 2 is
seadsnifdtiracgivascam thpactsiging fsanreitheaof theceensws 4, 5.
internal nenory of the digital imge recorder unit 2
is full, new pictures are recorded by reusing the
part of the nmenory storing the earliest recorded

' f I ' i
P £15BEER c?éﬁﬁ,r ShP SsePihaY tﬁ@ﬁtp{]&?% th&RE %S/stl@ln%%ﬁéle@ﬁlﬁ

stored. 20 The operation of e systemw now

j - f1rst S in .
FRBSbE i 8 el B PRSP prHERRE Bt e PRI ok dricens
is turned_off. In thi ase, when the incident sensor
PR YYk? &inot ﬁ’?&%@o BY S8 IU CRRHY SBeEIS 3> Image
systemcontrol unit 1 will supply a 8V to 14V power
W@r B Z@qﬁeéi-@fethqo@ar. speed sensor unit 6 and the impact sensor

unit(s) 4,5.

Specifically, the image recorder unit is controlled to be in the recording mode if
the ignition is switched on and the car speed is 10cm/second or more. In this
case, the image recorder unit 2 is powered, and controlied to continuously
record images at a fixed interval. When.the vehicle is moving safely without
experiencing any impact, the car speed sensor unit 6 continually sends .out a
signal to the system control unit 1, preferably every second, indicating that the
car speed is equal to or above a certain speed. This speed threshold is
preferably set to 10-cm/second. The system control unit 1 responds to this
signal from the speed sensor 6, and supplies power to the digital image

recorder unit 2.



of tinme to the digital image recorder unit 2, which
N en capture pictures for the pre-set period of
wo %“:0%7,&{3“ exanpl e 5 to 10 seconds, until the f5dRfr2003/000032
supply voltage is cut. Optionally, the systemcontro
unit can also put the imge 514ecorder unit 2 into the
recording node for a fixed tinme, for exanple 5 to 10
TI8§ e0fEnudds fcor@maifigageR ddPBs intsHapald by ey &f th€following
of the sensors 4, 5. In a second case, supposé that
%¢§3§nput 10 to the systemcontrol unit 1 indicates
ha%'the engine is turned on. In this case, the output
of the incident 10 sensor unit 3 is not regarded. The
systemcontrol unit controls the inmage recorder unit 2
based on the car speed sensor unit 6 and the inpact
FHestiyoin thergasesthan i sepewis) 4.4 indicathdhaharaceidest bas
unit is controlled to be in the recording node if 1s
5 ddoariegnttie system sontrcihedt contewld thdénage goeeden wnit 2 to continue
10cnm second or nore. In this case, the inmage recorder

tBNbtord infader atkixcRNHmeoBlER Ak &Fltd PO 68BN then stops
record images at a fixed interval. Wen, the vehicle

é;:@rp'ﬁg%.gﬁg)v\fe@ftg lc%a%trgegttdér%’(ﬁxﬂ‘ﬁﬁ Gt‘ﬁ'% ir(—gc%bnrggéﬁ oddgﬂgé:st thdsver a

sensor uni t 1 nuall

SR PR S Ay THE0Teha 2ies iaydied. AodampyTeRerod of 5
or above a certain speed. This speed threshold:is
tor &t eecmnds aféer the dejeciien stwninpPagie Sdher Hif tanordipp ceases at

unit 1 responds to this signal fromthe speed sensor

10 Be enddoftineixesspgrovethare is he riikgdftthese mgges beoq degrwritten.
unit 2. WD 2004/071824 PCT/ SG2003/000032 14
Secondly, if the car speed sensor 6 indicates that the vehicle is slower than the
speed threshold (e.g. 10 cm/second) for more than a first preset period of time

(for example 5 seconds) with the engine still running, the system control unit 1

15 cuts power supply to the digital camera recorder unit 2 .

In this second case, if the car speed sensor continues to indicate that the car
speed is below the speed threshold (e.g. indicating that the car is stopped
completely) for more than a second preset period (e.g. 300 seconds or 600
20  seconds), the system control unit 1 turns on a buzzer (not shown) to indicate
that the vehicle has been idling. To reset the buzzer sound, the driver may

press on a reset switch for a few seconds.



Thi s conti nuous recordal of images can be interrupted
wo 20y/0argg4 of the followng events. Firstly, inpER8ceas®00032

that the sensor(s) 4, 5 indicate that an accident has
s occurred, the system control5 unit controls the imge
recorder unit 2 to continue o record imges for a
fixed time, such, as 5 to 10 seconds, and then stops

If S pY §iamg cpBiet Uni TcdllsoasaReEcRYye amusignehsorelbs G $peed
pi ctures thus cover a period before the inpact

sersworifisin attBrdvereesettimgdwhith srpreferablyet0(pta i 300 skcands), the

- to 10 seconds after the detection of the inpact. Since
sydtent esetrol gt ¢ &l essainelibat fiee eslickf whbénvdivedirean iaedident.
there is no risk of these inmages being overwitten.

Tﬁ@%ﬁéﬁ’l cdnftrotl tﬂlﬁlt("laﬁ/llﬁt@l%ﬁ%@ggﬁﬁ{e Bui i &Ah & th@aétaﬁ(ﬁ'@y power

ehi'cl e is slower t peed threshold (e.qg.

nore than a fir
; swsa'e/e’tefiﬁﬁa@f’% TG RSP Mt it R horBh B b Pﬁﬁw eferably
the systemcontrol unjt 1 15 cuts power supply to t he
5dpdiQ secendfe cady bearfyly cuisi @ff the PPWe-hi s second case,
if the car speed sensor continues to indicate that the
car speed is below the speed threshold (e.g.
indicating that the car is stopped conpletely) for

AR eeddiBha@ réesiainty poaieincheld pidtres gakstDRiss befsrdghevehicle
600 20.seconds), the systemcontrol unit 1 turns on a

%%oéé‘%kmﬁﬁ% é?e‘n@g'cﬁ@t‘% 10 Batordeaftehing! éarhass stopped,

1dling. To rese buzzer sound, the driver nay

o BRI SO aR8 TR g o o i

pl?%g:,teg g\é@ou?tﬂhle Ica(rj gsge senggrC % s%/g em V\%ua}d havergeen
unable to control the recording in this way, and thus would be unable to record
reliably an event which causes the driver to stop the car but which does not
trigger the impact sensors 4, 5.
15
An example of the system in operation is shown in Figure 2, which is composed
of Fig. 2, Fig. 3 and Fig. 4, which are the field of view of the image recorder 2.
The sample pattern of illumination lamps within the unit 8 is shown just above a
car dashboard. Fig. 2 shows é frame of normal driving. Fig. 3 shows a frame
20 with the head lamp on and the brake applied. Fig. 4 shows a frame with the left
signal on, right signal on, impact"front triggered and head lamp on. All the

indications of Figs. 2 to 4 correspond to the LEDs shown in Fig. 1.



sensor wthin a third pre-set tinme (which is
bly 600 to 1200 seconds), the system

WO2B{E}4?JF?§}QW Il assune that the vehicle was invongfggi(fzﬁh%%ooon

accident. The systemcontrol unit 1 will then trigger

the buzzer, turn on the standdy power s supply to the

digital inmage recorder unit 2 for a pre-set period of

Althoegh gy ersiinly erbbodiniht s toa dsyerdion hdebedndegcrbed, the

off the power. As a result, the recordi ng would

lrl\}é?nltléﬁ% RIOE TitHi t@é if Q%Kl%rfebﬁéét Eﬁﬁ%ﬁn? Rerigebns bee pa&SIBR within
hose taken within a period of to 10 seconds after

ffﬁé“?c%@é s e FlyRBEE ac kil %%e%%*q?%egéﬁ%@ e o exgmete,
pre-set ti thout the, car eed sensor

e Ban a0l GioHE R RS aT BTes e Gred ﬁ’ep}ov?de a greater
recordlng in this way, and thus woul d be unabl et

covemge Of Wiei exieyonsuEYerdinghi Onedipkaldmage r@ncpmr Yt 2

stop the car but which does not trigger the inpact

irgstaked ndAde the dar riayepainplioetheffromtenfdips tvehidlerangde 4bé infra red
is shown in Figure 2, which is conposed of Fig. 2,

ifdigato? LB, Fidile dihathbebrder @nitls) ddist i sthevderctidng. lach digital

i mge recorder 2. The sanple pattern of i1l unmination
IJn% %8%%’@5 Exrﬁthfyﬁ?%él \kghéé t§|§>gye}’f‘: é‘rﬁtg} ?r%‘?ﬁ@rfcap?a?fle of storing a

wi.th the head | anp on and t he
rmngtp(%r% quﬁfmﬁamt&“é{% a franme with the left
signal on, right signal on, inpact front triggered and
head | anp on. Al the i ndi cati ons of Figs. 2 to 4

correspond to the LEDs shown in Fig. 1. WD 2004/071824
PCT/ S&G2003/ 000032 16
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Al t hough only a single enbodi nent of the invention has
been described, the inventionis not limted in this
respect, and many variations are possible within the
scope of the invention, as will be clear to a skilled
reader. For exanple, nore E?an one digital image
recorder unit 2 may be used to provide a greater
coverage of the exterior surroundings. One digital

Claimsége recorder unit 2 installed inside the car may
point to the front of the vehicle and to the infra red
indicator unit 8, while other recorder unit(s) point
in other. directions. Each digital image recorder

: Un'A véhiclP hE@tEMt F&%rdhhé s9¥terh %ﬂn‘%@éllaﬁ%ﬂ‘?ﬁ )er %ﬁp@bél@’cle

of storing a nunber ofimages in a |g|ta f or mat

co YP \Q’ terwo tr%'ll at]reaﬁ Vr?ehfrﬁé g % P&evxggoér% gg
sys S [ ns ﬁc! §

I'on Th or on

LLOYD WISE

risi sten1contro|| , Ieast one

Spegg ?% TR SoBe S Sblie Erlicle i SHEABR signal t
the speed of the vehicle and sending a signal to the

the systesmcootrofier, itiee systee egrireliarasmtialingtheceparation ofithe
the operation of the image recorder device in

imagepecdeaturaienicd redepagiincevdretras sighbE wiierbretdie dtneast one
i mage recorder device operates in recording node when

lma‘déere'CBFBEr d&viBOWBEratSs irl Rac%nfjl'n ShodeMRAeHeARBE B@dpé\ﬁ}er is
SRR RS

a pl ayback or program node i f e supp 'S |

SR s il Rl i

gt I 1er control s the |rrage recorder device to begin
secogagislia egeaiien

2. A venhicle accident recording system according to claim 1 in which the
system controller controls the image recorder device to begin to operate when

the speed sensor indicates that the velocity. of the vehicle is above a predefined

threshold.

3. A vehicle accident recording system according to claim 2 in which the
system controller is operative to stop the image recorder device from operating

when the velocity falls below a predefined threshold.

4. A vehicle accident recording system according to claim 3 in which the
system controller stops the image recorder device from operating when the

speed of the vehicle falls below the predefined threshold for a predefined

period.
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t he speed sensor indicates that the velocity of the

vehicle is above a predefined 15 threshold. 3. A LLOYD WISE
vehi cl e accident recording systemaccording to claim 2

in which the systemcontroller is operative to stop

t he i mage recorder device fLon1operating when t he

velocity falls below a predefined threshold. 20 4. A

vehi cl e accident recording systemaccording to claim3

in which the systemcontroller stops the inmage

recorder device fromoperating when the speed of the

9. velh vekiclohd¢sdérrenotdieg sy stieh asedrdiny ®shaY réé&dlﬁg Clalm
predefined period. AVENDED SHEFT LLOYD WSE 18

fu rtN@htcﬁhSn@iﬁg il fsti st bﬁeqmbaw SENSbEMARIGRA %@IFH $hd 9.

precedi ng claim further conprising at east ne

onkSHEE TS 3 I BSOS B et

h h h b act. 6. A
md'%tﬁ?gf]@ts@@ begewhﬁﬁgésst :?n agggr 3|nnlgmtjo claims

in which the system control |l er stops the imge
recording a predeternmined tinme after the .  inpact
sensor indicates that there has been an inpact. 10 7.

6. A Vehebicke acidetentcoriing dis@ns uet Gl PEIEIMS h%ﬁlbﬁ'tﬁé
5 o0r claim6
system controller stops the image recording a predetermined time after the

impact sensor indicates that there has been an impact.

7. A vehicle accident recording system according to claim 5 or claim 6
further including at least one incident acceleration sensor of higher sensitivity
that the impact sensor, -the system controller being arranged to sense whether
the engine of the vehicle is on or off, and control the image recorder device

using on the incident sensor in only the case thet the engine is off.

8. A vehicle accident recording system according to claim 7 in which the
system control unit controls the image recorder device to record images for a
predetermined time upon sensing that the engine is off and the incident sensor

or impact sensor indicating that an accident has occurred.
9. A vehicle accident system according to any preceding claim further

comprising at least one lamp for producing light at a wavelength which is

invisible to humans and arranged to be controlied accordin'g to data to be

.’l= ANy goa
ARISAEA e
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further including at |east one incident acceleration

sensor of higher sensitivity that the inpact sensor, LLOYDWISE

the system controller being arranged to sense whet her

the engine of the vehicle is on or off, and contro

the i mage recorder device 15 using on the incident

sensor in only the case that” the engine is off. 8 A

vehi cl e accj dent recording systemaccording to claim?7
recqrdedhaed thennags secardendeyior issensitive to bgkt attbeiwagiength

recorder device to record imges for a predeterm ned

generated ipydhesampi wieréby whee teedmagei recofderaitdiddie arranged
i ncident sensor 20 or inpact sensor indicating that an

withapei [ et inh@SﬁéP@@WeWth@imfgfly ?éléd%!gg? gﬁ@FQ tOLoRYThEM

according to any preceding CTlaim conpri sing

"ﬁoahah st one lanp for producing |ight at a wavel ength

Ichis invisible to humans and arranged to be

controlled according to data to be LLOYD WSE 19
recorded, and the image recorder device is sensitive
to light at the wavel ength enerated by the | anp,

10. whéY E9PTdiRE SYSiRM iaeegeding to cliim Ywiieceinitbe avavastaregth is in the
with the lamp inits field of view the imge recorder

infraredifregueacyrdsgé.he i nformation. 5 10. A recording
system according to claim9 wherein the wavel ength is
in the infrared frequency range. 11. A recording
system according to any precedi ng claimwherein the at

l e ' g ice..l.s provided.wth
11. an@?hcgﬂrﬁg@%&ghégﬁ%%g[)gcﬁgé ‘{jcgﬁﬂﬁﬁggedmg RN WASLiv i at teast
one image recorder device is provided with an internal memory store, and the

internal memory can retain the recorded picture for at least 10 years.

12.  Arecording system according to any preceding claim wherein the one
image recorder device includes a controller designed, manufactured and

arranged to prevent unauthorised access to modification image files.

13. Arecording system according to any preceding claim wherein the digital
image recorder has no RS232 port, USB port or any similar communication port

for input.

14. A recording system according to any preceding claim wherein the image

recorder device is provided with an internal digital clock for running by itself for

at least ten years.

AMENDED SHFFT
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internal nenory can retain the recorded picture for at

| east 10 years. 12. A recording systemaccording to LLOYD WISE
any preceding claimwherein the one inage recorder

devi ce includes a controller designed, manufactured

and 15 arranged to prevent ,Unaut hori sed access to

nodi fication image files. . A recording system

acgording to a recedi ng claimwherein the digital

15, ng‘g%eCPé@BE &é{ﬁ%ﬁ%%@fﬁ@gﬂzaawm PRt qing claim wggrem the
simlar conmuni cation port for input. 20 14. A

image ¢ecerdagdeyisedmpaegram magiet allamy ophepragragntihgiomsetting of
wherein the image recorder device is provided with an

the redordinglin@irgalt ﬁiteﬁia@dgiztéoélobld@ﬂdr@a%é fuhegdd, for at
| east ten years. AMVENDED SHFFT LLOYD WSE 20 15. A

recording systemaccording to any the preceding claim
wherein the image recorder device in program node

al l,0 I roaranm ng or settin f he recor.di ng,
16, nfbrarafding Deft R Bedlo BRk arccering calin whkwin 4he image
16. A recordi hg system according to any preceding .
recqrAgr devipe Pehhhen &V yays toesase dee reearded datayommwayeing to
ways to erase the recorded data, one way being to put '
put digifiet imhagentapordecon decordrmoae do damyden terotdingyarenthe other
recording and the other way being to enter an erase -

wayi esihg b6 ehter. arl8rasklinsWudteper di ng system according to
claim 16 wherein upon entering an
17.  Arecording system according to claim 16 wherein upon entering an

erase instruction the image recorder device will erase all recorded information.

18. A recording system according to any preceding claim wherein the image
recorder device is pointed in the direction of forward travel of the vehicle and

includes the indicator unit in the range of view.

19. A recording system according to any preceding claim having means of
providing a warning buzzer after the said impact sensor is triggered or the

system control unit indicates that there has been an accident.

20. A process for recording images illustrative of a vehicular accident, the
process comprising the steps of monitoring the speed of the vehicle,
transmitting a signal indicative of the speed of the vehicle to a system controller

which controls at least one image recorder device, the system controller

AMENDED SHEET
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erase instruction the imge recorder device wll erase
all recorded information. 18. A recording system LLOYD WISE
according to any preceding claimuwherein the inmage
recorder device is pointed in the direction of forward
travel of the vehicle and i ncl udes the indicator
unit in the range of view 19. A Lecording syst$n1
ccording to an recedi ng clai mhaving neans o
°°"§P@09m’mgh dMREP iaE%; repprded byrtherimage reapeanhased on the
sensor is triggered or the systemcontrol unit
signahdAnsht es that there has been an accident. 20 20. A
process for recording images illustrative of a
selectinely dperatiog thieat leabhene mage Tec6Idpidevicedn rBSoffiPfode
of nonitoring the speed of the vehicle, transmtting

wheh thiedAplit DOYb&RET K8n %ffir‘sf‘\g%lﬁ% Fasﬁe e & ?Ez’gﬁé&f tr%g ggogram

system controller which at | eas

' ntroller At. s ™ r,EO
moc%ﬁ@@?ﬁﬁ@%\{mﬁS‘égﬁné)gﬁhfgg%ﬁgﬂéev\hi ch images are
recorded by the image recorder based on the signal,
and sel ectively operating the at |east one inage
recorder device in recording node when the input DC
21. pofeyehislej accidentreeonding sysiemfayanstallatiorainpbraybacikehisle;
program 5 node if the supply is in a second voltage.
compeisyrg a 2ystefn cehirolier, atiziadebheraner fdr PEbRMHAERYHKL a
installation in or on a vehicle, conprising a system

wavelsngtioMtech issihvisiié to AlMArAEnd afraRbRE4S bk dritdibgat a

- according to data to be recorded, and at least one image recorder device which

is sensitive to light at the wavelength generated by the lamp, whereby when the
image recorder is arranged with the lamp in its field of view the image recorder

records the information.

22. A process for recording images illus_trative of a vehicular accident, the
method including controlling at least one lamp which generates light at a
wavelength invisible to a human user according to information to be recorded,
the method further including arranging for at least one image recorder device to

record images which include the lamp in the field of view, so that the images

recorded encode the information.
23.  Aninfrared indicator device for use in a vehicle accident recording

system according to claim 21, the indicator device comprising multiple inputs for

connection to electrical components of a car, and a plurality of infrared lamps

AMENDED SHEET



wavel ength which is invisible to humans and arranged
to be controlled to according to data to be recorded, LLOYDWISE
and at | east one inmge recorder device which is
sensitive to light at the wavel ength generated by the
| anp, whereby when the imgge recorder is arranged
wth the lanp inits field of view the inmage recorder
records.the infor ion. 15 22. A process for
conreih 5 i Pkl 8hd R Ratad secarmd toahe aadeastyemal the
. the nethod including controlling at |east one | anp
inpuifi ch generates light at a wavel ength invisible to a
human user according to information to be recorded,
the nethod further including arranging for at | east
one image recorder device to record inmages which
include the lanp in the field of view, so that the
i mges 20 recorded encode the information. 23. An
infrared indicator device for use in a vehicle
acci dent recording systemaccording to claim21, the
i ndi cat or device conprising nultiple inputs for
connection to electrical conponents of a car, and a
plurality of infrared | anps AMENDED SHEET LLOYD W SE
22 connected to the inputs and illum nated according
to the voltage values at the inputs. A:s_1 it D
SHEET
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