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Si ngapore patent application 9901330-2 (granted as
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accident involving a vehicle. Known systems use digital recording cameras
which transmit a sequence 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
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
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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~manually, it is still liable to problens. In
particular, a given acceleratipn nmeasured by the
sensor will have different 5 significance according to

the state of the vehicle. If the vehicle is parked,
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digital canera. For exanple, a digital processor nay

be provi ded between the
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An additional problem is that there are certain sorts of accidents - such as a
grazing impact, or an gmpact 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.
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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
20  arecord 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



digital canera and the nenory device for superinposing
text onto a portion of the inage before it is witten
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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 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 a speed sensor for
measuring the speed of the vehicle and sending a signal to the system
controller, the system controller controlling the operation of the image recorder

device in dependence on the signal.

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

recording images illustrative of a vehicular accident, the process comprising the
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.of the invention provides a process for recording
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hout the vehiCle engine being turned off, this my
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the imge recorder is turned off. 10 In a second
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controlled using the output of the first accel eration

saengey dfand optionally also the second accel eration

sensor), but when the engine of the
In a second 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 engine of the vehicle is not on (the vehicle is parked), the recording
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 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 controller being arranged to sense whether the



vehicle is on the recording operation is controlled
usi ng the output of the second acceleration sensor.
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of the invention is a vehicle accident recording

systemfor installation in or on a vehicle, conprising

a systemcontroller, at |east one image recorder

devi ce, d at .l east one, first acceleration sensor,
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case that the engine is off. In another expression,

the second aspect of the invention provides a process
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received by the vehicle when it is stationary.

Conversely, when the speed sensor determ nes that the
engine is on, the inage recording nay be based on the
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based on the output 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

sensitive sensors, which are triggered only by the higher

accelerations/decelerations associated with high-speed vehicle accidents.

In a third 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
recording system should 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



In a third aspect of the invention, which is freely
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.accident 20 recording system should include one or

nore |anmps for generating light at a wavel ength
i nvisible to humans, that the system should contr ol
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This nmeans that information to be recorded is encoded
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processor, and without any risk of the attention of a

human driver of the car being diverted by seeing the
l anp(s) turn on and off. 5 Specifically, one

expressign of the third ct, of the_ invention is a
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| east one image recorder device which is sensitive to
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device records the iInformation.
the wavelength generated by the lamp, whereby when the image controller is
arranged with the lamp in its field of view the image controller device records

the information.

Another expression of the third 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
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~including controlling at [|east one |anp which

generates light at a wavel engtl71 invisible to a human
user according to information to be recorded, the

met hod further including arranging for at |east one

i Mneferred fentdeas ofdtpdrvarionawidn@w Bagesciltrd Hot thel sake of
the lamp 20 in the field of view, so that the inmages
ridestratioch @ngodith réferemdeotontheifoliowinglfigefesdimswhicpt i on of
the figures WD 2004/ 071824 PCT/ S&003/ 000032 7

Pref erFigdrd ¢as resclodiabhemiotw@ndrhbodividrt of evé Peention; and
descri bed, for the sake of illustration only, wth
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e o b SO RIS o S Ly e S Emont of Fig.
aﬂd Figures 2 to 4 are a series of images captured by

t he enbodi nent of Fig. 5 1 Description of the

enbodi nent Referring to Fig. 1, an enbodi nent of the
invention is illustrated. The to enbodinment is

installed in a road vehicle, in particular, an
aDesonpdidneof the anslgadtichenti sual data in the event of an

~accident and the nonments i mmedi ately before and/or

after an accident. The system may be used whet her the
vehicle is on the nobve or when it is parked. 15 The
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systemtcontrol unit has an input 10 through which the

SYSHEMSOME Wstifd inla Fc?acoe\i/é(}ﬁéle?insﬁgrﬂ%lak% S&ohYdbile, 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.

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 includes at least one digital image recorder unit 2 having a
camera capable of capturing both visible and infrared light, and a memory
device for recording images captured by the camera. The 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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system further includes at |east one digital inage
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canera. The inage recorder unit 2 1is provi ded with an
i.nt er nal ore, .and.the |ntern
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anmmdladigitaiglock capathaot aunpéss iy itdelf forgnoenthaarignaears. It may
fixed programfor operation. The inmage recorder unit

awem-ya qﬁaﬁwg@@ Mbdé V\ﬁtfbh hidves oaly stogidnaming ocsetting of the
capabl e of runni ng by |tse f for nore than ten years.
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progranmi ng or settlng 5 e 5 recording interval

C@g@élr}{ar{?ge C@f‘i%‘“’i %ﬁa%ﬂlg% X\foa&g?? eggé:é fq%r}ecbmé(ﬁg%tg. ?ge way is

erase the recorded datg one t he : .
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on recording; and the other way is to enter an eras
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to erase all recorded information. 10 Additionally,

rhfava?’ﬁdc@f’@mmyr%@allaécéreadtinformaﬁmi dent sensor unit
ch is an acceleration neter sensitive to the

relatively | ow accel erations typically experienced by
a vehicle when, while it is parked, another vehicle

C/Rldéiiitigﬁgllyy,vitﬁg 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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of the systemcontrol unit 1 fhrough an electrical

line 25. The systemcontrol unit only reacts to the

signal fromthe incident sensor unit 3 jf ghe i, nput .
1arcelription 6§ deraleratinh owhether thmeal ligs hig or geen %Wemmg.
system further includes a front inpact sensor unit 4

aftte fonkeianpaatsactor srihd ds pegferabiyc mouatgsben ithe frpnt bumper of the
i ndi cate whether an inpact has occurred at the front

ajhicieaindab doheecwediteln inphe15 ef trecsystemacdritne sinidf! (eine via the
units 4, 5 are labelled 26 and 27 in Fig. 1. The
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unit 1 (and via the systemcontrol unit 1 to the
stanTdisyep tmipus i sif yhei By stem condrad ugitslo(ang iadhe gystgmscontrol
red indicator unit 8. The rear inpact sensor unit 5is
siimit 1 a6 ltiye stuatbgowertdupply @sit 7 pang & thef infiagredandicaiion unit 8.
The output 27 of the inpact sensor unit 5 is

connected to input 14 of the systemcontrol unit 1
(and via the systemcontrol wunit 1 to the standby
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( Ke the i'nci dent "'sensor unit 3, the Inpact

S%Bﬁgfs tg%é Séyg'fem5 C%V'ntlrcljl uonrll% Y ir3he Qmpact 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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_ The signals output frominpact sensor units 4, 5 are

mai nt ai ned by respective | at cn)es until the sensor

units 4, 5 are reset nmanual ly. "15 The system aI so

i ncludes at | east one car speed sensor unit
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13 of the systemcontrol unit 1. Typically, the
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rotation angle per unit of time, and conversion of
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syst em of e invention obtains the car speed froma
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contlnuously nmonitors the sp eed of the vehicl.e.
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by the car speed sensor wunit 6 to the system contr ol
uinictudestaoniimdiec af Bmpad 113 3%BicBE, 36 Trdelgmms aned EDs
system further includes an infrared indication unit 8,

WRhih drdit mgm&rnetde_fimf@med il $6resormepttier invisible wavelgngth(s))
|ts input 38. Typically, the indication unit 8
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ese are emt light in the infra
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.O'Fhe E&f)oég is gn}o?f according to whether the left signal 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. It is not"’arranged ina

straight line with the other LEDs and, since it is switched on all the time when
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_the vehicle is on/off which it determines using its

input 19. The LED 33 is on/off according to the

out put of the front inpact sensor 4. The LED 34 is

on/of f according to whether the, head | a of, the .
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15 22. The LED 35 is on/off according to the output of
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20. The LED 37 is connected to the power supply to
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a@%%@&%%%gﬂp%{%r e. In use, the infrared
indicator unit 8 is preferably installed on the front

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.
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 |ater receives an external power supply in the range 15 fo 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.
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.



wi ndscreen inside the car and faces backwards to the
end of the car. The digital image recorder unit 2 is

wouanzg24 o face the front of the car. The i nfP&r/8E2008000032

cindication unit 8 indication is thus in the field of

view of the infra-red sensitivg digital inmage
recorder unit 2. The digital inmage recorder unit 2 is-

power ed systemcontr.ol .unit 1. Th system contr ol .
P el S et aShin 82 Bolverast Bl fog SYSE BB lgar whon
recorder. 15 The image recorder unit 2 operates in
i sejesibaly AP iafoRRYAhETNE FECHIEIRE HNE ZFFP T tﬁ% Sﬁﬂfhyeoower supply
range 8 to 14V, external power supply. If the imge

r ewib7 deroughripatin@dt Whitkis mecked as 24rin &ig.et.ndie ieags recorder unit
supply in the range 15 to 18V (when it is renoved

f 9 Fepatesi &k ee@drtfily MBdasialeite pawel aupphcls 8 tre14 volts, and if
recorded picture), it switches to playback node. This

Pl VS S QYﬁﬂ)éYg 16 € 98 S, if 8RAEREIiPHIGYHAG mEdeONEthe power

156 9
reason why 't digital 1nmage recorder unit 2 obtains
its power fr t he stan AN
| Vi bt SreRoac MR LBIERAS TR ety hedort@nor repiays
requi renent that the main bagtery of the car, does not
sURRISH. dRSp By StEIT GHGOA UBKE i ‘6%‘“%9‘? whetlierdhe igage recorder
in which the airbags of the car are triggered. WO )
2001 202 IrE34 sRET? SGRBYHIABODade, arcapidregigiages, Phiggaactive.
recorder unit 2 is powered by the systemcontrol unit’
1 which selectively supplies power to the recorder
unit 2 fromthe standby power supply wunit 7 through

t h’rﬁeid’é@% i%?@he&&d@ﬁuhﬁ@ M8y 26miphisEl @mpositEhedésrage RGB
recorder uni 2 operates in its recordi ng node when

t BERRWPLe ?%Lﬁ%ﬁe\e’ %c%ogc’iétdfumpb h3is t\%qnél‘jts?é%/ E@@E%ﬁ above,

supply I1s it switches to p

rrPndp%t 2|4fistf£]rethgop\’\éev5er supply only. The other 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 2 is 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



supply is out of this range, the inmage recorder unit
nei ther records nor replays inmages. Thus, the system

wa@omioois2aunit 1 controls whether the inage reckeT862003/000032
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.unit 2 retrieves data in play back node, or captures

I mages, or is inactive. io Theygigital inmage recorder
unit 2 may conprise conposite video and RGB output.

TP TR AT L4 o B b2t iyt prion
only. The other input (not shown) is to control the
ppaiyﬂasw@ctra,thp igjted imnag resordat nit 2i waicanwilliteer captige pictures for

intervals only. The digital image recorder unit 2 has
ntheRZ3 et paridd ofuBBe;j fopekamete5 to i Ocretdends ourltt tipe power supply
unaut hori sed access and nodification to the image

f ubRsge HeutdOptibaklly, th@ggstearesstesl unitidan?alks put the image
programmed to record in a way such that once the

: Eé(f%urp?} ulRPOR% RE rbBS PRk fbﬂ?gﬁeﬂ e, 46F ek'é‘rhble% to 10

new pictures are recorded by reusing the

peevabs e o b G plERfef P 4%

stored. 20 The operation of the systemw || now be
described. In a first case, suppose that input 10 to

the systemcontrol unit 1 indicates that the engine,

i & amesedd sise, suppasesthehthe, inpreh0 ththe susteraronihyait 1

is triggered, the WD 2004/ 071824 PCT/ SG2003/ 000032 13
Syratieates onatrtok angine is turidd smdpltyisacad¥, the ddigupoidie incident
supply for a pre-set period of tine to the digital

| BBESOI @6IPB & hotRtidarded . VIHCEY stéil can@huBRBbHIr6ls the image
pictures for the pre-set period of tine, for exanple

St @rd8r 36 2Ued B He L1 pRAWERenSBPBAX 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 controlled 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 1o 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.



voltage is cut. Optionally, the systemcontrol unit
can also put the image 5 recorder unit 2 into the

wo e@andiseg node for a fixed tinme, for exanpl e BCT/6GA03/000032

10

15

20

_seconds, if it receives an inpact signal fromeither

of the sensors 4, 5. In a secopd case, suppose that
the input 10 to the systemcontrol unit | indicates

DR gL n 4 e 00 1 LU 5238y LMo

systemcontrol unit controls the inmage recorder unit 2
besdtson the car speed sensor unit 6 and the inpact
sensor unit(s) 4,5. Specifically, the inmage recorder
unit is controlled to be in the recording node if 15
the ignition is switched on and the car speed is

1Pp 505 86 A case Rt Ehe bBnddHS 4, Gaindicatdithalt BRgRColdarmhasr
unit 2 is powered, and controlled to continuously

Lgé@fn rgei,gﬁg %?st\%"rrtl ﬁgﬁf{&ﬂ%iﬂ Brftfor@ihe i trhgoraeh h{% lljc] g toScontinue

experi encing any i npact,

car speed sensor unit, 6 continual.l e t

ST nanes B B Ome, ot L e o, TERERorbA(l duap gtore
second, indicating that the 20 car, speed,is equal .to
oPURRIYING @vg%rrtpaqe‘%sggggqr_dmgﬂ @pg@drpqcm@qqucﬂ.lrpg thus covera
preferably set to 10 cnmfisecond. The system control )
upetiod beéwpdhe smpact sensor(s) diawere tiadered iskaneiBreperiod of 5
6, and supplies power to the digital inage recorder

U 10 2echifiiLands Hial@4ciRETHSGRANRB008BRZe tihd rdborsing ceases at
conti nuous recordal of images can be interrupted by

afie 8hid bhehd BhdPPEMEH tHR)EM Ro risk of these images being overwritten.

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

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
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.



Firstly, in the case that the sensor(s) 4, 5 indicate
that an accident has 5 occurred, the system control

wa@iRio/ 0Tt rol s the i nmage recorder unit 2 to coPCT/RGH03/000032
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.to record inmages for a fixed tine, such, as 5 to 10

seconds, and then stops supplyd ng power to cease
recording Thus, the recorded pictures thus cover a

RSB PE IS P o358 Tbi A b e! FHBRE e spocc
s v e SR s e tSro B AR AR SodBnas), the

t hese i mages being overwitten. Secondly, if the car
speemsaTsm! uBiti ndillcagsesna tat thewehicls wae involvgdoipean accident.
than the speed threshold (e.g. 10 cnisecond) for nore

t TIR8 sgsfdnfi sbnpolest 1 pdif trah wihger the bizer, teraopltke Standby power
seconds) with the engine still running, the system

CQu lglto Hd i éﬂial %%‘Fe%o?@dﬁfm@@lﬂﬂ‘ ¥ pFélsétherdjchJﬂﬁhe preferably

recor uni In this second case, if the

S&%ﬁﬂfie%gﬁﬁ%iﬁﬁ%@*’%”p@ég%ﬁ 3 OHTRERRS Tl cat i ng

that the car is stopped conpletely) for nore than a
second preset period (e.g. 300 seconds or 600 20
seconds), the systen1contro| unit 1 turns on a %

(Asta kssoninther cording araald inghda pisturen i@e iHaLD gk he vehicle
idling. To reset the buzzer sound, the driver may

pEEDs, those taksewitin agieribdrofd toeld secantissaftanthe car has stopped,
2004/071824 PCT/ SG2003/ 000032 15 If the system

Cant tpbsaitikenldwind 4 pefes on6tto riecsHconda ftes tignahd fof the third
the car speed sensor within a third pre-set tine

(. pr 84biert DBUIGHEVEBE

A R W A 6 R R R PN e

! ngg)lee’co doh o?thaeCPec%%\Eg 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.

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
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.



The systemcontrol unit I will then trigger the

buzzer, turn on the standby power 5 supply to the
wale@unals2d mage recorder unit 2 for a pre-set preT/6G2008/000032
_time, preferably 5 to 10 seconds, and then fully cuts

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

i ncl ude pictures taken just before the vehicle st ops,

' RRGP S0 bl e AoBIHA G oS kB RESRALA kfbed, the

peri od of 5 to 10 seconds after the end. of the t % ithi
pnée@f&n tsi it lingijachiphis IesPesly A8F FR/MKHEHIONS, af?rPé’SS le within
system woul d have been unable to control the
ribecsotipegpfithe imientiaay as avillibe learip @l skillss ieader.& arexample,
record reliably an event which causes the driver to

Sioke th 68¢ diyital hag retaedenaiit 2 maybeuset do ipnpdde a greater
sensors 4, 5. 15 An exanple of the systemin operation

O\r':é?%}’;‘@ of 'ﬂ\eli: éQt'éh%r gurrN]'héﬁHgs SOREHRALE a@é rédddeunit 2

4. which are the field of view of the

le%m%d%%{\%%ar Hg/e%cﬁmlt eF?Fbtntt%Hhé’)éeﬁlhlle%ﬂdqt%tth@nnfra red

e un I'S S own jUS ove a car

dashboard n

FracaoswiLE. Shic sl saofceh 2T hell i s i efiths fach digial
brake appl i ed. ows_a frane Mﬁth the left

simgmge renerden gt 2gw¢jﬁ<@ny s its ARdBterRRIHNeRYor bg@ﬁ’%@eéﬁémr ing a
head I anp on. Al the indications of Figs. 2 to 4
coumbgpohinages imea ig=l &owat. in Fig. 1. WO 2004/ 071824

PCT/ SG2003/ 000032 16 Although only a single

enbodi nent of the invention has been described, the
invention is not limted in this respect, and nany
variations are possible within



the scope of the invention, as will be clear to a
skill ed reader. For exanple, nore than one digital

w0 pagd7rsecorder unit 2 may be used to provi de BCTS€ZNED00032
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.5 coverage of the exterior surroundings. One digital

I mge recorder unit 2 installgd 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
iﬁ-—éﬁlﬁer directions. Each digital inage recorder unit
2 typically has its own internal nmenory capable of
storing a nunber of images in a digital format. WO
2004/ 071824 PCT/ S&2003/000032 17 Cdains 1. A vehicle,
at.ci dehtvehetordeidgnsiespeting systens falinstallation im @rorg vghicle,
vehicle, conprising a systemcontroller, at |east one

| SREBriSIAE Y Sipftemadrtollennd eash opparthgearsorddraevice, and a
nmeasuri ng the speed of the vehicle and sending a

ié el oﬁr‘l’soﬂf@?n&?fﬁﬁ%ﬂﬁ%é&d 8f thelihi@¥ En@Mending a signal to

er contro e operation of the imge

recorder device in d nde i ‘

VB SrEmaa e e SR REC B RBA e cerdion ofine

in which the tao system ¢ ntrollfglrﬁ controls the inmge

r G ERCORERN V1% "b‘ti%‘?‘?{‘ CERYRES'HEN  the speed

sensor indicates that the velocity of the vehicle is

above a predefined threshold. 3. A vehicle accident

recordi ng system according to claim2 in which the 1s

sgst empothiicleldceidens rampediagisystero ascogingte ¢lagd in which the
recorder device fromoperating when the velocity .

f &l dt&rP&davsIRr BbREEKItAE tmbHE e688IEr 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.

5. A vehicle accident recording system according to any preceding claim,

further comprising at least one impact sensor, and in which the system
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4. A vehicle accident recording systemaccording to
claim3 in which the systemcontroller stops the
wo pag@7rsecor der devi ce from operating when't hePCRB8G2003/000032

_speed of the vehicle falls bel ow the predefined

threshold for a predefined pefiod. 5. A vehicle

acci dent recordi ng system according to any preceding
claim further conprising at |east,k one inpact sensor,
aeantiolenis amangrd i3/ sopdhonaas Jgerrdingswhen the impact sensor
PCT/ SG2003/ 000032 18 controller is arranged to stop
tihdicatesgythat Svarediasgoadean irhpa¢tnpact sensor i ndi cates

t

hat there has been an inpact. 6. A vehicle accident

recordi ng systemaccording to claim5 in which the 5
system control |l er stops the imge recording a

pﬁgd et ﬁr\}@hﬂﬁé’ abtiRnetdcRrdihg %tys’d'erﬁﬁ) astorgfNsR clhintlbaatsich the
t e .7

at ther as been an i npac A vehicl e acci dent

][%?s?%%'r@qq“@ﬂ%h Sfr%)%gﬁg rn%ggg ré@or‘akr@é?gﬁeﬁteﬁhiﬂieﬂ‘tﬁne after the

I'e one i ent accel eration

f hi itivity o that the i t
S senaer Bgkiates B haRITS BTG PP afed to sense

S

whet her the engine of the vehicle is on or off, and
control the imge recorder device wusing on the

nci dent sensor in only the case that the engine is

off. 8A vehighiackileat ctabedingraystandiasgorshing tnelaire &rafi gigim 6

t

oclaim7 in which the 15 systemcontrol unit

CRIMHR liscltdiagi dTtgsst lodedndgentgstateration seasoidofi mgheissensitivity

f
i
|

i ndicatin

or a predetermned tine upon sensing that the engine

the FRBaLN@ASBE ! HRNEysIENSntroREr bOMGH#RRYAO sense whether
g that an acci'dent has occurred.
the engine of the vehicle is on or off, and control the image recorder device

using on the incident sensor in only the case that 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 controlled according to data to be
recorded, and the image recorder device is sensitive to light at the wavelength

generated by the lamp, whereby when the image recorder device is arranged



9. A vehicle accident system according to any
preceding claimfurther 20 conprising at |east one

wo aovp/ofse4 produci ng |ight at a wavel engt h whi chCT/SG2003/000032
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_invisible to humans and arranged to be controlled

according to data to be recorged, and the inage
recorder device is sensitive to light at the

wavel engt h geperate

e B oS Hes e B AR PN S0uH o TS the
PCT/ SG2003/ 000032 19 with the lanmp in its field of
vinmaiioni nage recorder device records the
information. 10. A recording systemaccording to claim
9 wherein the wavelength is in the 5 infrared
frequency range. 11. A recording systemaccording to

afy. PrAaGEELRING bptBMMEcrdingtibeldin 9 edsteindhe wavegngth is in the
recorder device 1s provided with an internal nenory

ernal menory can retain the
r i’%f%de?ég. c{qé”aé or at |least 10 years. 10 12. A

recordi ng system according to any precedi ng claim
wherein the one image recorder device includes a
controller desi%ned manuf act.ured an

d ranged, to.
pil évenf rGRATTIAG FYSIEM AcCAdEIH] FRIdErEdosTP magrem the at least
files. 15 13. Arecordlnngé/stemaccordln to an

pore diagg retarder daeiceiin ptdvidel withan infaraakmeetasy slare, and the
has no RS232 port, USB port or any simlar
C prmmail esrhory ¢xor tetaifidhe irequrtied picturk foeabledishd0ypersem
according to any preceding claimwherein the inage

12. A recording 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. A recording 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.

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

recorder device operates in a recording mode when the input DC power is in a



20 recorder device is provided with an interna

digital clock for running by itself for at |east ten
wQe@ns7182b. A recordi ng system accordi ng to anpCT/SG2003/000032
_preceding claimwherein the inmage recorder device

operates in a recording node wgen the i nput DC power

is in a W 2004/071824 PCT/ SG003/000032 20 first

vol tage range and in ayback or prograr de if .the

sflﬁﬁp‘f@?ta% PRIS ar@éecﬂq@a%? kaa%Pﬁogﬁ@'g‘. mags WA”?&HBP[% ‘%é” a

system according to claim15 wherein the imge

reeconderoltagedangee i n program node all ows only

programm ng or setting of the recording interval,

internal digital clock and erase function. 17. A

recordi ng system according to any preceding claim

Wher ei R b &S dilPaBstemefRiof@hg 46 ¢ich® Bvieles thevmags secorder
to erase the recorded data, one way being to io put

5 ?c'é%/géeg!nng %%m[rﬁé&% %ﬁéwg\'?\)gﬁ @Q{gﬁjam{‘?g bP sefingYof@Re recording

ei'ng to enter an erase

i.nstruction. 18. recordin m.according to claim
I?F%%‘r &tﬁr%é@'t@ﬁf"%% ﬁ&gaerfgsé¥%ice'g}]hst ruction the
i mage recorder device wll erase all recorded
information. 15 19. A recording systemaccording to
any preceding claimwherein the inmage recorder device .
i £7.poi Atredoliding Bgstdinraeaordingde anyrkaeering glaim Whekeipthe image
vehicle and includes the indicator unit in the range
Ofe cot @Y. dRAce2Bnly A dseoor Waygicysserthacecsrded glata eneyway being to
precedi ng cl ai m havi ng neans of

10 put digital image recorder on record mode to carry on recording and the other

way being to enter an erase instruction.

18. A recording system according to claim 17 wherein upon entering an

erase instruction the image recorder device will erase all recorded information.
13

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

recofder device is pointed in the direction of forward travel of the vehicle and

includes the indicator unit in the range of view.

20 20. 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.



providing a warning buzzer after the said inpact
sensor is triggered or the systemcontrol unit

WO padoats2s t hat t here has been an acci dent. WPCT/SG2003/000032
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.2004/ 071824 PCT/ SG2003/ 000032 21 21. A process for

recording images illustrative 9f a vehicular accident,
the process conprising the stéps of nonitoring the
Eeed of the vehicle, and transn1tt|n a sij

di cafi MOCEPS fadespring Brageilyalipiiyeot %Vﬁhlgy@@ﬁmdent the
controller which controls at |east one image recorder
devdasss admeprisisg e steps b inaentitaingdhe speet o thevehicle, and
i mges are recorded by the inmage recorder based on the

stranamittidg-a Agnahhdicatiae of thendpgeecofttienghiys temslystem controller
installation in or on a vehicle, conprising a system

CW?ﬁérPl:&r%ls %tt léa%%heqa%%gba@@ofd@rr dl@b@@umé@yétér@\fﬁorﬁﬁollér

1o wavel engt is 1nvisible to humans ‘and

2ChARdRfa\h Q’?rﬁé?@éwté Robor BGEBY H0nd e FARAILRE on the

east one |nag recor evi ce
is . sensitive to light at the wavel ength generated by
tﬁ@qaénp, whereby when the inmge recorder is arranged
with the lamp inits field of view the imge recorder
records the information. 15 23. A process for
recording images illustrative of a vehicul ar accident,
tBe. mét helcieradoitimgecamingsysiten fat instaletionrir of ama vehicle,
whi ch generates |light at a wavelength invisible to a

heBRibrisaRf a @gsehslcogtrolter] af leaspdh® rarhp fdrgprodacinddidht at a

the nmethod further including arranging for at |east

ORE, IR WARAY A8hvERYE & hlifians and arranged to be controlled
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.

23. 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.

24.  Aninfrared indicator device for use in a vehicle accident recording

system according to clam 22, the indicator device comprising multiple inputs for



20 record i mages which include the lanp in the field
of view, so that the inages recorded encode the
WO pdoaommed on. 24. An infrared indicator devi ceP€dDBGR®E000032
~in a vehicle accident recording systemaccording to
clam 22, the indicator device gon‘pri sing multiple
i nputs for WD 2004/071824 PCTA6G2003/ 000032 22
connection to electrical conponents of a car, and a
sloanatiiory toelectiosheemppasps of @raleand @ wlér%‘!%O?wg@{ gd lamps
and illum nated according to the voltage values at the
iddPHESted to the inputs and illuminated according to the voltage values at the

inputs.



