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-1 BIOCHEMICIAL HAZARD DETECTION SYSTEM AND METHOD
FIELD OF THE INVENTION 5 The present invention relates to an
application of a biochemical detector to sense biological hazards. It
involves the use of the biochemical detector, installed on vehicles to
monitor the atmospheric conditions. BACKGROUND OF THE INVENTION
BlocHPNEICrs N FEARARY OET ECETION SV ELRVE ANDE PHOTFROD
For example the use of poisonous gases by terrorists has resulted in the
loss of many lives. In 1995, Japan suffered from the release of toxic
Flﬁ‘irﬂf’ﬁ;? %ﬁﬁ‘fﬁbﬁﬁ%ﬁhe nerve agents called the Sarin had
resulted in a major mass casualty 15 incident. Biological attacks are
subtle and may go unnoticed until symptoms occur in the population.
Biological hazards can be odorless and colorless resulting in the general

publidREGFGLHINTEWRR KE HiFim g5 BRRIESIE gL ARIOSARIR gptector to

serfdnsiRessidings damagandisiyrarert yrdnaebsavpir de@toAtnstalled
places were the public might gather are vulnerable to terrorism acts

on inshivies) tthenosetof thiologicsp heizacimditobile reconnaissance system
including chemical detectors are frequently 25 found in armored vehicles
and are used for the detection of warfare agents and toxic substances in

BAMKIGEROIONBVEOT A M® ¢ VANNIERORRE generally not used except in war
zones. During peacetime, they are not prominent, especially in an urban
environment. In addition there is a practical limitation in terms of the

Acts of terrorism using biological agents have become more common.
For example the use of poisonous gases by terrorists has resulted in the loss of
many lives. In 1995, Japan suffered from the release of toxic fumes in a subway
station. The nerve agents called the Sarin had resulted in a major mass casualty

incident.

Biological attacks are subtle and may go unnoticed until symptoms occur
in the population. Biological hazards can be odorless and colorless resulting in
the general public inhaling unknowingly. Inhaling some toxic agents can cause
blindness, lungs damage, disfigurement and most severely, death. All places
were the public might gather are vulnerable to terrorism acts involving the use of

biological hazards.

Mobile reconnaissance system including chemical detectors are frequently
found in armored vehicles and are used for the detection of warfare agents and
toxic substances in the field. However, armored vehicles are generally not used
except in war zones. During peacetime, they are not prominent, especially in an
urban environment. In addition there is a practical limitation in terms of the

number of these vehicles that can be deployed.
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number of these vehicles that can be deployed. 30 -2 Thus, there is a
need for a biochemical detection system utilizing existing vehicles. In
particular there is a need for a system that uses vehicles that travel over
a wide area and that are used every gay. 5 SUMMARY OF THE
INVENTION It is an object of the present invention to provide a biological

hazargy JlIRGEOR aySieE fhAh BIBEHRMESINEARMh A5 8YRHARSH O eXlisting

least provides the public or industry with a useful choice. 10 Accordingly

vehiclesirslie pdmanthaee preadincidventiorystanbéhshidses vehwitasihat travel
ov é?%tklf’ﬁ eogr%%t%%'{r}%?q Q}glﬁgg@w {ﬂ omprising the steps of: mounting
a e

iochemical detection system connected to a communication system in
a plurality of vehicles, said biochemical detection system consisting of: 15
a biochemical sensor, a microcontroller, and a battery pack; monitoring

SUWMB@Q&T J%MVSEQJWN%M plurality of vehicles from a control

room via said communication system; and 20 providing a warning if a
least one of said biological detection system in said plurality of vehicles
deteétdsa dioldyieet bdzdel [Pestaitably salitdstép pimoditorinydaigical hazard

bigchemical detection system said plurality of vehicles from a contro
det%%lr%nv's %%f&?é?n OV GECOes é%%éﬁ%)\% cLsaé(van ages or atoleagt prov1c{es the

public or industry with a useful choice.

Accordingly in a first embodiment the present invention can be said to
consist in a 1.A method of detecting a biological hazard comprising the steps of:
mounting a biochemical detection system connected to a communication
system in a plurality of vehicles, said biochemical detection system consisting of:
a biochemical sensor,
a microcontroller, and
a battery pack;
monitoring said biological detection system in said plurality of vehicles
from a control room via said communication system; and
providing a warning if a least one of said biological detection system in

said plurality of vehicles detects a biological hazard.

Preferably said step of monitoring said biochemical detection system in
said plurality of vehicles from a control room via said communication system

includes monitoring the status of each said biochemical detection system.

Preferably said vehicle is provided with a location detection system and
the step of providing a warning includes providing the location of where the

biological hazard was detected.
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25 includes monitoring the status of each said biochemical detection
system. Preferably said vehicle is provided with a location detection
system and the step of providing a warning includes providing the
location of where the biological hazagd was detected. 30 -3 Preferably the
step of providing a warning includes notifying the relevant authorities.

PreferaRhasdieielp TR0l mpubicatishgrerdifiass ne frgiesally fdidhant

vehicle is a taxicab. Preferably said step of providing a warning includes
autmmm@ the driver of said vehicle wherein said biochemical detection
system that detected said 1o biological hazard is mounted. Preferably
said step of providing a warning to other vehicles, which have said
biochesfica Wesentionlsykiampastaliadoildie neferpalyt ifiektding the steps
of: detecting the failure of said biochemical detection system; and
warning of said failure. Accordingly in a second embodiment the present

invepfigR,6an e RAIERcRACANSigER a System for detecting a biological

hazard comprising: a biochemical detection system connected to a
communication system mounting in a plurality of vehicles, said

blocpreerpé%%g]egglcélgpegy&t %rpo%) 1§1|'g5t£1n gr:ling includes warning the driver of
said vehicle wherein said biochemical detection system that detected said

biological hazard is mounted.

Preferably said step of providing a warning to other vehicles, which have

said biochemical detection system installed.

Preferably including the steps of:
detecting the failure of said biochemical detection system; and

warning of said failure.

Accordingly in a second embodiment the present invention can be said to
consist in a system for detecting a biological hazard comprising:

a biochemical detection system connected to a communication system
mounting in a plurality of vehicles, said biochemical detection system consisting
of:

a biochemical sensor,
a microcontroller, and
a battery pack;

means for monitoring said biochemical detection system in said plurality
of vehicles from a control room using said communication system; and

means for providing a warning if a least one of said biochemical detection

system in said plurality of vehicles detects a biological hazard.
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25 a biochemical sensor, a microcontroller, and a battery pack; means
for monitoring said biochemical detection system in said plurality of
vehicles from a control room using said communication system; and
means for providing a warning if a least one of said biochemical detection
30 system in said plurality of vehicles detects a biological hazard. 4
Preferably said means for monitoring said biological detection system in
said plurality of vehicles from a control room using said communication

systBrafenehin g6 anga foronieaiiegifite ssist i dpaieH dsigBiemgicdem in

saigj!{ﬁf}é‘i’fﬂy %?X%tﬁf@l%? el aQ'X&%.‘%Y g dﬁ i%’go},‘h%dcwrﬁ% ﬁ%&%ﬁ@ﬂ system
ection’system and said means for providing @ warning includes means

incladpsovicimgsthetoaasdionceinghére tethioloficachazaid wasl ogietitedettOtion

Preferably said means for providing a warning includes means for
SYSi@ifying the relevant authorities. Preferably said vehicle is part of a public

transport fleet. 15 Preferably said vehicle is a taxicab. Preferably said

means for providing a warning includes means for warning the driver of

saidRrehéciblynsreinvehic biosirennodd dievetdtionlegstem weicdetectstem and

said means for providing a warning includes means for providing the location of

where the biological hazard was detected.

Preferably said means for providing a warning includes means for

notifying the relevant authorities.

Preferably said vehicle is part of a public transport fleet.

Preferably said vehicle is a taxicab.

Preferably said means for providing a warning includes means for warning
the driver of said vehicle wherein said biochemical detection system that detected

said biological hazard was mounted.

Preferably including means for providing a warning to other vehicles,

which have said biochemical detection system installed.

Preferably including:
means for detecting the failure of said biochemical detection system; and

means for warning of said failure.
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20 said biological hazard was mounted. Preferably including means for
providing a warning to other vehicles, which have said biochemical
detection system installed. 25 Preferably including: means for detecting
the failure of said biochemical detect®n system; and means for warning
of said failure. -5 The invention may further be said to consist in any

a“e"I‘H&iVQnG@ﬂﬂﬁiﬁatiﬁﬁ}Df Ratiepr fRatyrg m@ntm%herﬁinﬁfyshmﬂaﬁve
the accompanying drawings. Known equivalents of these parts or

coqeifipae i dnEfeoideaiyirssaignyenediheis inevestanas inddereeriaprny ing
included PTHON I isclos

ool B EREIF ANOE I PROUNSRBFSRTRR et

setdrscbatwithekierdeemtal thiebacerinjledying figures, by way of 1 o
example only and without intending to be limiting, wherein; Figure 1 is a
diagram illustrating the present invention, Figure 2 is a diagram of the

BRENCHPSBRIPIION TYE R R Koy i dgchemical detection system

mount in the vehicle, and 20 Figure 3 is a flowchart of the process of the
present invention. DETAILED DESCRIPTION OF THE DISCLOSED

EMBODIMENTS Referring to Figure 1 the bipchemical detection system.
s gio kTR ey e e e TS
furtheehemigabsdonitare reference to the accompanying figures, by way of

example only and without intending to be limiting, wherein;
Figure 1 is a diagram illustrating the present invention,

Figure 2 is a diagram of the vehicle of the present invention with the

biochemical detection system mount in the vehicle, and
Figure 3 is a flowchart of the process of the present invention.
DETAILED DESCRIPTION OF THE DISCLOSED EMBODIMENTS

Referring to Figure 1 the biochemical detection system of the present
invention will be described. To monitor the environment biochemical monitors
102 are mounted in a vehicle 101. In the preferred embodiment of the present
invention the biochemical monitors 102 are mounted in taxis or other vehicles
used in public transport such as buses or trains. The vehicles of the present
invention are normal road going vehicles and are not specially designed military
vehicles. Using taxis has the advantage in that they are on the road a large
number of hours in a given day in some cases 24 hours a day and they travel to a

large number of different places frequented by the public. The biochemical
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102 are mounted in a vehicle 101. In the preferred embodiment of the
present invention the biochemical monitors 102 are mounted in taxis or
other vehicles 25 used in public transport such as buses or trains. The
vehicles of the present invention aregnormal road going vehicles and are
not specially designed military vehicles. Using taxis has the advantage in

deth@idheyaieaniuried adatge DEmOR! oW Hit8:IMRN SRViiBmaRIR for
cases 24 hours a day and they travel to a large number of different places

biofegigahbsdadidthe public. The biochemical -6 detection system mounted in
the vehicle will monitor the environment for biological hazards. Referring
to Figure 2 the biochemical detection system 206 is mounted 5 203 in a
vehiRlef@ftingl he biguherdichbdeiectionisystdmncdoinsiudes 206 is mounted
biochemical detector sensor pack 204, The biochemical detector sensor

203 akk BoXeRitised td detd dethRIBThSHIAl NS ettt e S6HET HQO 1ncludes a
biodHERHEAIR h6r Qé%eﬁg%ﬁ' FENSARAGH IEHEES ardasd Rindhiemigabos

~sensors as are know in the art. In the preferred embodiment at least the
1s getektty sdetsot phck badagitel nmmardd arrelentoan 208 obtiieoveldicig. 20The
as 1o pe better ex ose(ft the, suyro dinc%s. The whole biochemical )
11 1%)% é (;{LIIOW m

bio%%?enél%f:apéen?eoﬁq A B O Rt R B b e R M1

on sys

theThe. bioghgimipad detegtionisyaiamnt Of ineluidescadvicteeaiiiiodepak, B is
microcontroller 205 communicates with the biochemical sensor pack 204.

moyited 03 Bl HerficHl 3sthgackialaettd the pretRhebatisbaidmsed to the
BT RSN SO SR e
roafi2h8d vélielerchihdecdfimunications

The biochemical detection system 206 includes a micro-controller 205, the
microcontroller 205 communicates with the biochemical sensor pack 204. If the
biochemical sensor pack detects the presence of biochemical agents it signals the
microcontroller 205. The biochemical detection system 206 is connected to a
communication system 212 also mounted in the vehicle. The communications
system 212 allows the biochemical detection system 206 to communicate to a
control system 210 in a control room. The biochemical detection system 206
may also be able to communicate with a location identification system 211

preferably GPS mounted in the vehicle and when notifying the control room of a

detected hazard include a location indicator

The biochemical detector system 206 includes a power source 208 and
may include a backup power source 209. Further the system may be connected
to the vehicles 201 power system. Both the main and backup power systems are
charged by the vehicles power system. The system may include means to
communicate with the driver of the vehicles such as LCD screens, indicator

lights or speakers.
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system 212 allows the biochemical detection system 206 to communicate
to a control system 210 in a control room. The biochemical detection
system 206 20 may also be able to communicate with a location
identification system 211 preferably GPS mounted in the vehicle and
when notifying the control room of a detected hazard include a location

indicpier dhaRiPGlRimical d@f@%?éféf%ﬁ”bﬁ%ﬂl%&@;@&@ﬁ%%ﬂﬂ@ﬁdes a
u

208 and 25 may include a backup power source 209. Further the system

COMPY e VHBCRIESHIEodhielsoToTtNe sydierihabehivle maimatiesent
in\}%%%%'ﬁ) pﬂ%%éﬁ%‘ﬂﬁi%gﬁ% chrggd ﬂi/]i)% e\{Sﬁﬁ'%"ej&‘é‘F Si”rﬁ[%?%n T room

system may include means to” communicate with the driver of the vehicles
alssuphefisralil® bBareeomnngidedoioniggutstomspeaksiminicatbevenhtrahkaeency
of the preferred embodiment preferable includes a computer system

TCSBRAgfA SR IR R EH I BRSO 5T the present invention.

The communication system is preferably wireless. The control room also
preferable has communication systems to communicate with emergency

5 redponsemsamscsfiste sy tocautovedicaieeaiskearehiete abthe control room
cobmmunictation ﬁ_%s'éem used betﬁvee%the vehicle.antd the control ro§r2
NIy p8 PSySRA TREA iHGSE'SUAR At EOMMGRICANSA Sy e s ™ e
Takitwadnthbaxisanebihelosentrald comnilee¥arsnih ofyiteh sisR tberated
Integrated 10 Transport Management System used in Singapore taxis.
TranseQisWanagsBanbAYSEprates: Inve e orayakisn bEgnkeatep! system of

the E%QE%%%H&H}FM &?é}frtﬂé TR R RGP R RS PRSI Foom.

onitoring using the presen

Referring to Figure 3 the process of monitoring using the present
invention is described. When the vehicle engine starts 201, it provides power to
the biochemical system, which contain the biological sensor and micro-
processor. In the preferred embodiment this process starts 202 the monitoring.
In an alternative embodiment the system may monitor continuously whether or
not the vehicle provides power. The sensors continuously monitor 203 the
environment for biological hazards. To detect such an agent, the microprocessor
continuously 205 compares 204 the voltage level of the sensor pack with a set
threshold. If the voltage is below the set threshold, it could be due to a substance
present in the environment that is harmless. Thus the control room is not alerted.

If the voltage level is above the threshold 206, the communication system
is activated 207 and the information will be sent 208 to the main control station
and the vehicles in the surrounding area via the communication system. The
driver of the vehicle that detected the hazard will also be alerted 208 that
biological hazards are present so that the driver can take appropriate measures for
protection including assisting any passengers in the vehicle. The control room

system can then raise an alarm 209 and emergency workers notified 210 to carry
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invention is described. When the vehicle engine starts 201, it provides

power to 15 the biochemical system, which contain the biological sensor

and micro- processor. In the preferred embodiment this process starts 202

the monitoring. In an alternative emlgdiment the system may monitor

continuously whether or not the vehicle provides power. The sensors
outC@BHK}UgH%Xlﬂn%HEQfegoé’afBB/ anvirpamsnh feidintesicalarales: thoclear the

detect such an agent, the microprocessor 20 continuously 205 compares
ha@mﬁl}ir@é@ﬂ@tage level of the sensor pack with a set threshold. If the

voltage | t t thre it be t u t

G b B 0 L O e R o
corthewoitage ekl tiscaboeh thel ¢ht elitoldi 30 GyiiteracPid yoicationsystkethés or

activated 207 and the information will be sent 208 to the main control |
oo RionfcaledriFfBR iVHERUA SRR HF R VEL TR ESnARtIIo¥nthe
driv¥FleMnd RRIHUKEL RN e YepifIS ot dRBF1aR hehapadh Wil SRR hemical

alerted 208 that biological hazards are present so that the driver can take
detappropsictenm@féures for protection including assisting any passengers in

the \iehhic%e. The conci:ol room system can then.{%isefan alarng 2%9 aﬁd losed

emerg&nty Wotkers nofified 210 to' carty -8 ot abovegrotid réscifes > ¢

embdigibnhand perianT dhe nedessarianiioneschedr teeohauniuagrit illed in
addition to receivin%notifipation the control room computer system can

thecgrrAtmidaiendnth 19e tolMaMeAR tctewidis Bt 006 RfntbRidsvention as
deMNLIRgLRL 4 é}g}h%p{%gllq%gl detection system 206 is working
notify the

correctly an iver of the vehicle and the repair services of the
need to repair the biochemical detection system 206.
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The foregoing describes the invention with reference to the disclosed
embodiment. Alterations and modifications as will be obvious to those
skilled in 1 o the art are intended to be incorporated within the scope of
the invention as defined in the accompanying claims. 9 CLAIMS 1. A
method of detecting a biological hazard comprising the steps of: mounting
crayivpyemical detection system connected to a communication 5 system
in a plurality of vehicles, said biochemical detection system consisting of:
a biochemical sensor, a microcontroller, and a battery pack; monitoring
. said 'ﬁ1'8§1'88' &e&%%{ﬂﬂgyg‘&% RAGH Iac_i"é’o%{ yehg eﬁlelaég%na@ _
control room via said corfimunicatron system; an I;))row ng a warning if a
leastronah gaidbiielbgiclad eleriivivsysisrnnceaitt pledatdyaot velitiascation
detects a ioloqzi;':al hazard. 2. A methad of detecting a biological hazard

Systen HASIYFRERIRTV RHE eIn S31 Sieshsaicilideintsians¥atamicendisiag of:

detection sy$igimnionsrish RI&lity of vehicles from a control room via said
communication system includes monitoring the status of each said
biochemical neezotiontsyBtanamsl A method of detecting a biological
hazard as cl int1ed in clii_m 1 or claim 2 20 wherein said vehicle is
provided Wﬁ%%ﬁ%lgaﬂ%% detection system and the step of providing a

warmiigitshige sadovidngibe laeaiivivnafwheia the firlogicallibazadehicles
was detected.
from a control room via said communication system; and
providing a warning if a least one of said biological detection system in

said plurality of vehicles detects a biological hazard.

2. A method of detecting a biological hazard as claimed in claim 1 wherein
said step of monitoring said biochemical detection system in said plurality of
vehicles from a control room via said communication system includes

monitoring the status of each said biochemical detection system.

3. A method of detecting a biological hazard as claimed in claim 1 or claim 2
wherein said vehicle is provided with a location detection system and the step of
providing a warning includes providing the location of where the biological

hazard was detected.

4. A method of detecting a biological hazard as claimed in any one of claims
1 to 3 wherein the step of providing a warning includes notifying the relevant

authorities.

5. A method of detecting a biological hazard as claimed in any one of claims

1 to 4 wherein said vehicle is part of a public transport fleet.
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4. A method of detecting a biological hazard as claimed in any one of
claims 25 1 to 3 wherein the step of providing a warning includes notifying
the relevant authorities. 5. A method of detecting a biological hazard as
claimed in any one of claims 1 to 4 wiherein said vehicle is part of a public
transport fleet. 30 -10 6. A method of detecting a biological hazard as

6. ClaimeshidABIMesiRIB SN a2 iaxicalaimbdMRBREIRTS wherein
detecting a biological hazard as claimed in any one of claims 51 to 6

saidyNehafesisig &8P providing a warning includes warning the driver of
said vehicle wherein said biochemical detection system that detected said
biological hazard is mounted. 8. A method of detecting a biological hazard

7. as chimethodafyders nhglaibisldgdalhdzahbasivlsaitbdtap afypooddifiglaims
warning to, other vehicles, which have said biochemical detection system

1t QBN SHLHER Of ARG HBRIGIES HFZHAFRIAHIRELRS jver of
sai@NeQfiElgiMendrdth8 FHding thestaps Rficladetesinthiheniaileof saidsaid

biochemical detection system; and warning of said failure. 10. A system

biologeiztbbtingra biotogistdchazard comprising: a biochemical detection
system connected to a communication system 20 mounting in a plurality
of vehicles, said biochemical detection system consisting of:

8. A method of detecting a biological hazard as claimed in any one of claims
1 to 7 wherein said step of providing a warning to other vehicles, which have

said biochemical detection system installed.

9. A method of detecting a biological hazard as claimed in any one of claims
1 to 8 including the steps of:
detecting the failure of said biochemical detection system; and

warning of said failure.

10. A system for detecting a biological hazard comprising:

a biochemical detection system connected to a communication system
mounting in a plurality of vehicles, said biochemical detection system consisting
of:

a biochemical sensor,
a microcontroller, and
a battery pack;

means for monitoring said biochemical detection system in said plurality
of vehicles from a control room using said communication system; and

means for providing a warning if a least one of said biochemical detection

system in said plurality of vehicles detects a biological hazard.
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a biochemical sensor, a microcontroller, and a battery pack; 25 means
for monitoring said biochemical detection system in said plurality of
vehicles from a control room using said communication system; and
means for providing a warning if a least one of said biochemical detection
system in said plurality of vehicles detects a biological hazard. -11 11. A

11 systamjefcae Rt & Rigjogisdl baralthasc@inedamlailm shwmhe®Rherein

_said means for monitoring said biological detection system in said plurality
saidfnyesie|derfrmpnatesngctasb i Alsily dartp iasitipiuAicieion sy sednplurality of

(gl e nitori S.0 id hi ical ti

R R R TR R

foratedmi fRiap clasnstatdswiietrih sid bieligiecid deovediech witktenlocation
detection system and said means for providing a warning includes means
for providing the location of where the biological hazard was detected. 10

1213 A sysiem o detecting 3 biokgiral tezard as claimed in 8y AN® ¥ claim

claims 10 to 12 wherein said means for providing a warning includes '
11 mdwmeifosandtifginglthesrpksvadeduhtritiedoddion. detsatiom systdercatidgsaid
a bioJogical hazard as claimed in any one of claims 10 to,13 w

ere said
eGRRITRAETE A VAR TS e Rremr i T geition of
wheielegiceidiezasl aaLlaimed ideekivdl4 wherein

13. A system for detecting a biological hazard as claimed in any one of claims
10 to 12 wherein said means for providing a warning includes means for

notifying the relevant authorities.

14. A system for detecting a biological hazard as claimed in any one of claims

10 to 13 where said vehicle is part of a public transport fleet.

15. A system for detecting a biological hazard as claimed in claim 14 wherein

said vehicle is a taxicab.

16. A system for detecting a biological hazard as claimed in any one of claims
10 to 15 wherein said means for providing a warning includes means for warning
the driver of said vehicle wherein said biochemical detection system that detected

said biological hazard was mounted.

17. A system for detecting a biological hazard as claimed in any one of claims
10 to 16 including means for providing a warning to other vehicles, which have

said biochemical detection system installed.



said vehicle is a taxicab. 20 16. A system for detecting a biological hazard
as claimed in any one of claims 10 to 15 wherein said means for
providing a warning includes means for warning the driver of said vehicle
wherein said biochemical detection.gystem that detected said biological
hazard was mounted. 25 17. A system for detecting a biological hazard as

18 Claimegl iean ¥ ongeai Glaiins bld162italiRakdnaeeantePiPEAYIHRS &f claims
warning to other vehicles, which have said biochemical detection system

1 tnbYalradudingt8. A system for detecting a biological hazard as claimed in
any ﬁ’é%nosf ﬁ%g'qé?ec]n%’%]tﬁé%ﬁ‘f&%@%ﬁ?ﬁ%‘?@%hgﬁfﬁ%ﬁ' Q%ftt&%ﬁ' Er({]%t%ﬁaiﬁd
biochemical detection System; and 'means for warning of said failure. s

means for warning of said failure.



