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Description 

This  invention  relates  to  job  allocation  in  an  auto- 
matic  vehicle  location  system. 

Automatic  vehicle  location  systems  are  common-  5 
ly  used  to  control  vehicle  operations  by  Taxi  fleets, 
Distribution  Organisations,  Emergency  Services,  etc. 
Conventional  location  systems  enable  a  controller  to 
keep  track  of  the  location  of  the  vehicles  in  a  fleet  and. 
to  use  this  information  in  allocating  a  job  to  a  partic-  10 
ular  vehicle.  Information  other  than  the  location  of  a 
vehicle  is  usually  needed  in  deciding  which  vehicle 
will  perform  a  job.  This  information  will  also  need  to 
be  monitored  by  the  controller.  The  location  informa- 
tion  may  in  some  situations  need  to  be  continuously  15 
monitored.  In  large  vehicle  fleets  this  is  not  a  reason- 
able  proposition  if  a  single  radio  channel  is  all  that  is 
available  for  transmission  of  data.  For  example,  a  taxi 
may  move  at  an  average  speed  of  1  0m/s.  In  allocating 
a  job  in  a  crowded  city  centre,  a  precision  of  as  little  20 
as  100m  may  be  needed  for  the  location  of  a  vehicle. 
Thus  a  positional  update  every  10s  would  be  needed 
from  each  vehicle  in  a  fleet.  This  represents  much 
more  data  than  could  be  accommodated  in  a  single  ra- 
dio  data  channel.  25 

The  present  invention  provides  a  method  of  job 
allocation  for  an  automatic  vehicle  location  system 
having  a  controller  and  a  plurality  of  mobile  vehicles 
with  a  two-way  radio  link  between  the  controller  and 
the  vehicles,  the  method  comprising  the  steps  of  30 
transmitting  a  message  from  the  controller  to  the  ve- 
hicles  the  message  including  information  about  the 
job  location,  comparing  at  each  vehicle  the  require- 
ments  of  the  job  with  the  status  of  the  vehicle  and,  if 
the  result  of  the  comparison  is  such  that  the  vehicle  35 
is  suitable  for  the  said  job,  transmitting  a  response 
message  from  the  vehicle  to  the  controller  after  a 
time  delay  dependent  upon  the  distance  of  the  vehicle 
from  the  location  of  the  job. 

In  accordance  with  the  invention  there  is  also  pro-  40 
vided  a  job  allocation  system  for  use  with  an  automat- 
ic  vehicle  location  system  comprising  a  central  con- 
troller,  transmitting  means  at  the  controller,  receiving 
means  at  the  controller,  a  plurality  of  mobile  vehicles 
each  vehicle  including  means  to  receive  job  request  45 
messages  from  the  controller,  means  to  compare  the 
requirements  of  the  requested  job  with  the  status  of 
the  vehicle,  means  to  transmit  a  response  message 
to  the  controller  if  the  result  of  the  comparison  is  such 
that  the  vehicle  is  suitable  for  the  job,  and  means  to  50 
vary  the  time  taken  to  transmit  a  response  to  a  job  re- 
quest  message  in  accordance  with  the  distance  of  the 
vehicle  from  the  location  of  the  job. 

Furthermore,  the  invention  provides  apparatus 
for  use  at  a  mobile  vehicle  in  an  automatic  vehicle  lo-  55 
cation  system  comprising  means  to  receive  a  job  re- 
quest  message,  means  to  compare  the  requirements 
of  the  requested  job  with  the  status  of  the  vehicle, 

means  to  transmit  a  response  message  to  the  control- 
ler  if  the  result  of  the  comparison  is  that  the  vehicle 
is  suitable  for  the  job,  and  means  to  vary  the  time  tak- 
en  to  transmit  a  response  to  a  job  request  message 
in  accordance  with  the  distance  of  the  vehicle  from 
the  location  of  the  job. 

The  invention  is  now  described  in  more  detail  by 
way  of  example. 

Various  pieces  of  information  are  used  by  the 
controller  of  a  fleet  of  vehicles  when  allocating  jobs  to 
specific  vehicles.  These  may  include  the  following: 

1)  The  type  of  job  and  the  vehicle  and/or  crew's 
ability  to  perform  it; 
2)  The  time  when  the  job  is  to  be  performed  and 
the  availability  of  vehicles;  and 
3)  The  location  of  the  job  and  the  distance  a  ve- 
hicle  would  need  to  travel  to  the  job. 
There  may  well  be  other  constraints  effecting  the 

selection  of  a  vehicle  for  the  job. 
In  the  current  invention,  each  vehicle  in  a  fleet 

has  a  microcomputer  to  perform  all  the  vehicle  loca- 
tion  tasks.  In  addition  to  this,  the  microcomputer  is 
used  to  assess  the  suitability  of  the  vehicle  for  a  given 
job  or  task. 

When  the  controller  of  the  fleet  receives  a  job  re- 
quest,  it  will  broadcast  a  data  message  containing  all 
the  information  relevant  to  carrying  out  that  job  to  all 
the  vehicles  in  the  fleet. 

The  microcomputer  at  each  vehicle  then  assess- 
es  the  suitability  of  the  vehicle  for  the  job  in  terms  of 
location,  and  any  other  constraints  in  the  data  mes- 
sage.  If  the  microcomputer  decides  that  the  vehicle  is 
a  suitable  candidate  for  the  job  then  it  will  transmit  a 
response  message  back  to  the  controller.  This  mes- 
sage  to  the  controller  volunteers  the  vehicle  for  the 
job. 

The  information  transmitted  from  the  controller  to 
the  vehicles  may  contain  such  information  as  "only 
those  within  1  00m  need  reply",  or  "only  those  with  two 
hours  available  for  the  job  need  reply".  These  con- 
straints  might  result  in  only  one  or  two  responses  be- 
ing  transmitted  and  would  thus  cut  down  the  amount 
of  radio  traffic.  The  effect  of  interrogating  the  vehicles 
in  this  manner  is  to  create  an  intelligent  distributed  da- 
tabase. 

There  will  be  instances  when  there  is  more  than 
one  suitable  contender  for  a  job.  One  method  of  over- 
coming  this  problem  would  be  to  re-try  the  interroga- 
tion  process  at  a  pseudo-random  time  interval  after 
finding  more  than  one  contender.  There  are  however 
alternative  and  more  efficient  methods. 

Firstly,  the  time  which  vehicles  take  to  respond  to 
an  interrogation  could  be  arranged  to  be  proportional 
to  the  distance  of  the  vehicle  from  the  location  of  the 
job.  Once  a  vehicle  in  the  fleet  has  volunteered  for  the 
job  then  the  other  vehicles  can  be  "stood-down"  by 
the  controller  broadcasting  a  further  message. 

Secondly,  the  system  could  use  a  dynamic  area 
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window  to  minimise  the  number  of  responses  re- 
ceived  and  thereby  maximise  the  response  time.  This 
area  window  could  vary  with  both  time  of  day  and  job 
location.  For  example,  in  the  west  end  of  London  on 
a  Friday  night  there  would  be  a  high  concentration  of 
taxis  and  so  a  job  would  be  offered  only  to  taxis  within 
a  shortdistance  of  the  job.  Conversely,  fora  job  in  the 
east  end  of  London,  early  on  a  Sunday  morning,  a 
large  area  would  be  used  to  find  a  taxi  suitable  for  the 
job.  The  controller  could  be  programmed  to  vary  the 
area  window  with  the  time  of  day  or  could  learn  in  an 
adaptive  way  depending  on  its  success  in  getting  re- 
sponses. 

The  controller  in  the  above  system  will  normally 
have  a  gazeteer  of  street  names  against  grid  squares 
to  enable  job  locations  to  be  easily  identified.  Where 
roads  are  longer  than  the  vehicle  density  the  gazeteer 
will  not  always  be  satisfactory.  The  vehicle  location 
system  could  therefore  be  adapted  to  improve  the 
quality  of  its  gazeteer  as  more  jobs  are  performed. 
Since  the  controller  knows  the  address  of  a  job  loca- 
tion  (e.g.  61  High  Street)  it  can  interrogate  the  vehicle 
for  its  exact  location  when  arriving  at  the  job  location. 
This  could  be  stored  in  memory  and  used  for  refer- 
ence  in  future  calls.  Thus  a  fairly  crude  gazeteer  can 
be  self-refining. 

The  above  invention  is  intended  to  be  of  use  with 
any  automatic  vehicle  location  system. 

In  a  conventional  system  in  which  the  selection  of 
a  vehicle  is  done  centrally,  a  fleet  of  500  vehicles  with 
a  position  update  for  each  vehicle  every  10  seconds 
would  require  3000  messages  every  minute  plus,  say, 
one  job  allocation  per  minute.  In  a  system  in  accor- 
dance  with  the  invention  the  same  job  could  be  car- 
ried  out  with  1  offer,  1  acceptance,  and  1  job  details 
-  a  total  of  three  messages. 

Claims 

1.  A  method  of  allocation  for  an  automatic  vehicle  lo- 
cation  system  having  a  controller  and  a  plurality 
of  mobile  vehicles  with  a  two-way  radio  link  be- 
tween  the  controller  and  the  vehicles,  the  method 
comprisng  the  steps  of  transmitting  a  message 
including  information  about  the  job  location,  com- 
paring  at  each  vehicle  the  requirements  of  the  job 
with  the  status  of  the  vehicle  and,  if  the  result  of 
the  comparison  is  such  that  the  vehicle  is  suitable 
for  the  job,  transmitting  a  response  message 
from  the  vehicle  to  the  controller  after  a  time  de- 
lay  dependent  upon  the  distance  of  the  vehicle 
from  the  location  of  the  job. 

2.  A  method  according  to  claim  1  ,  in  which  only  ve- 
hicles  within  a  predetermined  area  may  respond 
to  the  message  from  the  controller. 

3.  A  method  according  to  claim  2,  in  which  the  pre- 
determined  area  is  selected  by  and  may  be  al- 
tered  by  the  controller. 

5  4.  A  method  according  to  claim  1,  2  or  3,  including 
the  steps  of  the  controller  interrogating  a  vehicle 
for  its  exact  location  on  arrival  at  a  job  location, 
the  vehicle  transmitting  its  exact  location  to  the 
controller,  and  the  controller  storing  the  exact  lo- 

10  cation  in  memory  thereby  improving  the  quality  of 
a  gazeteer  stored  in  memory. 

5.  A  job  allocation  system  for  use  with  an  automatic 
vehicle  location  system,  comprising  a  central 

15  controller,  tranmitting  means  at  the  controller,  re- 
ceiving  means  at  the  controller,  a  plurality  of  mo- 
bile  vehicles  each  vehicle  including  means  to  re- 
ceive  job  request  messages  from  the  controller, 
means  to  compare  the  requirements  of  the  job 

20  with  the  status  of  the  vehicle,  means  to  transmit 
a  response  message  to  the  controller  if  the  result 
of  the  comparison,  is  that  the  vehicle  is  suitable 
for  the  job,  and  means  to  vary  the  time  taken  to 
transmit  a  response  to  a  job  request  message  in 

25  accordance  with  the  distance  of  the  vehicle  from 
the  location  of  the  job. 

6.  Apparatus  for  use  at  a  mobile  vehicle  in  an  auto- 
matic  vehicle  location  system  comprising  means 

30  to  receive  a  job  request  message,  means  to  com- 
pare  the  requirements  of  the  requested  job  with 
the  status  of  the  vehicle,  means  to  transmit  a  re- 
sponse  meessage  to  the  controller  if  the  result  of 
the  comparison  is  that  the  vehicle  is  suitable  for 

35  the  job,  and  means  to  vary  the  time  taken  to 
transmit  a  response  to  a  job  request  message  in 
accordance  with  the  distance  of  the  vehicle  from 
the  location  of  the  job. 

40 
Patentanspruche 

1.  Zuweisungsverfahren  fur  ein  automatisches 
Fahrzeugortungssystem,  aufweisend  eine  Steu- 

45  ereinheit  und  mehrere  mobile  Fahrzeuge  mit  ei- 
nem  wechselseitigen  Funkubertragungsweg  zwi- 
schen  der  Steuereinheit  und  den  Fahrzeugen, 
wobei  das  Verfahren  aufweist  die  Schritte  der 
Ubertragung  einer  Information  uber  den  Auf- 

50  tragsort  enthaltenden  Nachricht,  des  Verglei- 
chens  der  Anforderungen  des  Auftrags  an  jedem 
Fahrzeug  mit  dem  Zustand  des  Fahrzeugs  und, 
falls  das  Ergebnis  des  Vergleichs  derart  ist,  daft 
das  Fahrzeug  fur  den  Auftrag  geeignet  ist,  des 

55  Ubertragens  einer  Antwortnachricht  vom  Fahr- 
zeug  zur  Steuereinheit  nach  einer  von  der  Di- 
stanz  des  Fahrzeugs  vom  Ort  des  Auftrags  ab- 
hangigen  Zeitverzogerung. 
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2.  Verfahren  nach  Anspruch  1,  in  welchem  nur 
Fahrzeuge  innerhalb  eines  vorbestimmten  Be- 
reichs  auf  die  Nachricht  von  der  Steuereinheit 
antworten  konnen. 

3.  Verfahren  nach  Anspruch  2,  in  welchem  dervor- 
bestimmte  Bereich  von  der  Steuereinheit  ausge- 
wahlt  wird  und  durch  diese  geandert  werden 
kann. 

4.  Verfahren  nach  Anspruch  1  ,  2  oder  3,  umfassend 
die  Schritte  des  Befragens  eines  Fahrzeug  nach 
seiner  exakten  Position  bei  Ankunft  an  einem 
Auftragsort  durch  die  Steuereinheit,  wobei  das 
Fahrzeug  seine  exakte  Position  zur  Steuerein- 
heit  ubertragt,  und  der  Speicherung  der  exakten 
Position  in  einem  Speicher  durch  die  Steuerein- 
heit,  wodurch  die  Qualitat  eines  im  Speicher  ge- 
speicherten  geographischen  Verzeichnisses  ver- 
bessert  wird. 

5.  Auftragszuweisungsverfahren  zur  Verwendung 
in  einem  automatischen  Fahrzeugortungssy- 
stem,  aufweisend  eine  zentrale  Steuereinheit,  ei- 
ne  Ubertragungseinrichtung  an  der  Steuerein- 
heit,  eine  Empfangseinrichtung  an  der  Steuerein- 
heit,  mehrere  mobile  Fahrzeuge,  wobei  jedes 
Fahrzeug  eine  Einrichtung  zum  Empfang  von 
Auftragsnachfragenachrichten  von  der  Steuer- 
einheit  umfalit,  eine  Einrichtung  zum  Vergleichen 
derAnforderungen  des  Auftrags  mit  demZustand 
des  Fahrzeugs,  eine  Einrichtung  zur  Ubertra- 
gung  einer  Antwortnachricht  zur  Steuereinheit, 
falls  das  Ergebnis  des  Vergleichs  ist,  daft  das 
Fahrzeug  fur  den  Auftrag  geeignet  ist,  und  eine 
Einrichtung  zur  Variation  der  zurUbertragung  ei- 
ner  Antwort  auf  eine  Auf  tragsnachfragenachricht 
in  Anspruch  genommenen  Zeit  entsprechend  der 
Distanz  des  Fahrzeugs  vom  Ort  des  Auftrags. 

6.  Vorrichtung  zur  Verwendung  an  einem  mobilen 
Fahrzeug  in  einem  automatischen  Fahrzeugor- 
tungssystem,  aufweisend  eine  Einrichtung  zum 
Empfang  einer  Auftragsnachfragenachricht,  eine 
Einrichtung  zum  Vergleichen  der  Anforderungen 
des  nachgefragten  Auftrags  mit  dem  Zustand 
des  Fahrzeugs,  eine  Einrichtung  zum  Ubertra- 
gen  einer  Antwortnachricht  zur  Steuereinheit, 
falls  das  Ergebnis  des  Vergleichs  ist,  daft  das 
Fahrzeug  fur  den  Auftrag  geeignet  ist,  und  eine 
Einrichtung  zur  Variation  der  zurUbertragung  ei- 
ner  Antwort  auf  eine  Auftragsnachfragenachricht 
in  Anspruch  genommenen  Zeit  entsprechend  der 
Distanz  des  Fahrzeugs  vom  Ort  des  Auftrags. 

Revendications 

1  .  Procede  d'affectation  pour  un  systeme  automati- 
que  de  localisation  de  vehicules  comportant  un 

5  controleur  et  plusieurs  vehicules  mobiles  avec 
une  liaison  radio  bilaterale  entre  le  controleur  et 
les  vehicules,  le  procede  comportant  les  etapes 
de  transmission  d'un  message  du  controleur  aux 
vehicules,  le  message  comportant  des  informa- 

10  tions  relatives  a  la  localisation  du  travail,  compa- 
raison  pour  chaque  vehicule  des  exigences  du 
travail  avec  I'etat  du  vehicule  et,  si  le  resultat  de 
la  comparaison  est  tel  que  le  vehicule  convient 
pour  ledit  travail,  emission  d'un  message  de  re- 

15  ponse  du  vehicule  au  controleur  apres  une  duree 
qui  depend  de  la  distance  du  vehicule  a  la  locali- 
sation  du  travail. 

2.  Procede  selon  la  revendication  1,  dans  lequel 
20  seuls  les  vehicules  situes  dans  une  zone  prede- 

terminee  peuvent  repondre  au  message  prove- 
nant  du  controleur. 

3.  Procede  selon  la  revendication  2,  dans  lequel  la 
25  zone  predeterminee  est  choisie  et  peut  etre  mo- 

dif  iee  par  le  controleur. 

4.  Procede  selon  la  revendication  1  ,  2  ou  3,  compor- 
tant  les  etapes  de  demande  a  un  vehicule  par  le 

30  controleur  de  son  emplacement  exact  a  I'arrivee 
sur  la  localisation  d'un  travail,  le  vehicule  emet- 
tant  son  emplacement  exact  au  controleur,  et  le 
controleur  stockant  I'emplacement  exact  en  me- 
moire,  ameliorant  parce  moyen  la  qualite  d'un  re- 

35  pertoire  geographique  stocke  en  memoire. 

5.  Systeme  d'affectation  de  travaux  destine  a  etre 
utilise  avec  un  systeme  automatique  de  localisa- 
tion  de  vehicules,  comportant  un  controleur  cen- 

40  tral,  un  moyen  d'emission  situe  dans  le  contro- 
leur,  un  moyen  de  reception  situe  dans  le  contro- 
leur,  plusieurs  vehicules  mobiles,  chaque  vehicu- 
le  contenant  un  moyen  pour  recevoir  des  messa- 
ges  de  demande  de  travail  provenant  du  contro- 

ls  leur,  un  moyen  pour  comparer  les  exigences  du 
travail  demande  avec  I'etat  du  vehicule,  un 
moyen  pour  emettre  un  message  de  reponse  au 
controleur  si  le  resultat  de  la  comparaison  est  tel 
que  le  vehicule  convient  pour  le  travail,  et  un 

so  moyen  pour  faire  varier  le  retard  pour  emettre 
une  reponse  a  un  message  de  demande  de  tra- 
vail  selon  la  distance  du  vehicule  a  la  localisation 
du  travail. 

55  6.  Appareil  destine  a  etre  utilise  dans  un  vehicule 
mobi  le  dans  un  systeme  automatique  de  localisa- 
tion  de  vehicules  comportant  un  moyen  pour  re- 
cevoir  un  message  de  demande  de  travail,  un 

4 
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moyen  pour  comparer  les  exigences  du  travail 
demande  a  I'etat  du  vehicule,  un  moyen  pour 
transmettre  un  message  de  reponse  au  contro- 
leur  si  le  resultat  de  la  comparaison  est  que  le  ve- 
hicule  convient  au  travail,  et  un  moyen  pourfaire  5 
varier  le  retard  pour  emettre  une  reponse  a  un 
message  de  demande  de  travail  selon  la  distance 
du  vehicule  a  la  localisation  du  travail. 
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