WD 2004/ 091149 PCT/ GB2004/ 001448 1 METHOD AND
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Data I ogging in this specification is the process of

coll ecting data from nobil & devi ces performed in

order to obtain business information relating to how

the nobil e devices operate. For exanple, position,
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|l og data for use in insurance liability calcul ations

for that vehicle. In another exanple, signal strength
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position is useful log data to enable a

t el econmuni cation conpany to plan. its transmtter
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ready. Anot her downl oad on demand system
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receive operational information. The operational information is uploaded

to the server when the information is ready.

Another download on demand system, International Patent Publication
02/03350, discloses a method and system for monitoring cellular
communication. The method continuously extracts traffic load and speed on
roads within the coverage area of a cellular network from a mobile device
in a vehicle. The data is extracted directly from the higher level of
communication in a cellular network so there is no scheduled or negotiated

download of data from the mobile device.

One problem with downloading log data on demand is that it can lead
to a conflict situation when several devices are requesting control of a
single download channel and attempting to download at the same time. Only
one request per channel will be successful at any one time and the other

requests fail. The failed requests use download resource so that more



downl oad of data fromthe nobile device. One problem
wi th downl oading | og data on demand is that it can
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requesting control of a single dowload channel and
attenpting to download at thé sane tine. Only one

request per channel will be successful at any one tine

and the other requests fail. The failed requests use

resourﬁ%_ﬁs(ﬁ%%gr ?g%l'ﬁojjg o%%eggétréme%tmgm%&gla%égred requests. One

resource i.s ug,ed f or non or‘,idteregertaun
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times.t he downl oads is to schedule themto corre |n at a
certain times. US Patent publication 0028313
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pr oblemw th schedul ed renote data | ogging is that
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predictLfSt aspect of the present invention there is

provi ded a data | ogging nmethod for transferring | og

data to a server over a wireless network from a
SUMMARY| QF JTHE JNYENFEMR e devices, said server for

receiving data fromthe plurality of said devices,
%@EgréﬁﬂdqQ@ GORPFd Sidk@ect her Told pweAgniStiEpeEntion there is
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the £lifidRshSrsdQii:0d does not overlap a tine when t he
estimated w rel ess

scheduling a transfer period for transferring log data from a device
to the server taking into account the wireless network signal strength of
the device for the scheduled transfer period whereby the scheduled
transfer period does not overlap a time when the estimated wireless

network strength is too low to transfer the log data; and

transferring data determined by its respective transfer period in

the schedule.

The scheduling step above advantageously comprises the following

steps:
selecting a device from the plurality of devices;

providing a transfer size for data to be transferred from the

selected device;



network strength is too lowto transfer the | og data;
and transferring data determ ned by its respective
wo ea@asdrang period in the schedul e. The schedul POGBR@P/001448
above advant ageously conprises the follow ng steps:
selecting a device fromthe plurality of devices;
providing a transfer size for data to be transferred
fromthe selected device; WO 2004/091149
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period§i € MM UBLRIdd anskabwn peri ods of other devices if
known; estimating, for the selected device, wreless

network signal strength-data for the calcul ated
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transfer period overlaps a period of tinme where the
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ana for a device before transferring the data;

re-calculating the transfer period for the first

device; and re-calculating transfer_ periods of other

HEA s the FRRPsheE. greed ate® £FBASYEF- period of the

first device affects the transfer periods of the

ehb6feIRU 68SanSlYdoabhy, ryhenrCcabeptatimg the transfer
period, the server transfer capacity is taken into

account. Mre suitably, an estimte is_nade usiqg :
AF S grinCalRe efVerelt CARRTEY CEFalPT\® VA Cfr Bt @ S transterring
the dasam |lar tine period.

re-calculating the transfer period for the first device; and

re-calculating transfer periods of other devices if the
re-calculated transfer period of the first device affects the transfer

"periods of the other devices.

Suitably, when calculating the transfer period, the server transfer

capacity is taken into account.

More suitably, an estimate is made using historical server transfer

capacity data from a similar time period.

Preferably, for a particular device, more than one transfer period
is calculated so that the data may be downloaded. Such a device is one

existing in variable signal strength conditions.

More preferably the device alerts the server to the actual transfer
size when or before transfer takes place. If the actual transfer size is
significantly different to the predicted transfer size then the server

recalculates the schedule.



Preferably, for a particular device, nore than one

transfer period 1is calculated so that the data may be
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signal strength conditions. Mre preferably the device

alerts the server to the acfual transfer size when or

before transfer takes place. |If the actual transfer

size is significantly different to the predicted
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conprising: acquiring the actual wreless network

McYegBak c sh e nglehmbeh &k erurtthanséergdingnbog data; and
rescheduling the transfer period if actual wreless
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transfergahpnéds gmtagr rhgt. More preferably a device's priority
is defined by its wireless network signal strength.
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. quant g
is below a pred termlned threshold.

Preferably, the method is performed on devised in a defined

priority.

More preferably a device’s priority ig defined by its wireless

‘network signal strength.

Advantageously a device’s priority is defined by the quantity of

data to transfer.

More advantageously, there is provided a reserve channel for service
information. If a device finds that it has not been serviced but now has a
need to transfer data. The device can proactively contact the server to
request a higher priority of servicing; This request and data transfer
needs to use an alternative channel of communication into the server and

ensures that other lower priority tasks do not block its request.

Suitably, some devices do not have a scheduled download but download

on demand. This allows for the benefits of an on-demand download as well
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as that from adaptive scheduling. Sone devices may be

deactivated, hence to not need to be_included into

the schedul i ng RS PFRFHhP Ve R in this

state. They are treated as non-schedul ed devi ces and
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i rent invention; Figure 2 is a schematic
lnventlepagran1of a profile data structure stored by the
present enbodi nent of the invention; Figure 3 is a

rS6heswd i di §Qlﬁ§ﬁBthc aiphodm Gt @ phofCidirdacat sredethyre stored

the_pres @R of ,& pvention; and Figure 4
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present invention DESCRI PTI ON OF THE EMBODI M ENTS
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DESCRIPTION OF THE EMBODIMENTS

Referring to Figure 1, a data logging system comprises: a server 300
connected over a mobile network to a plurality of remote client devices
100A...N. The first device is 100A, second device is 100B and so on up to
100N where N is of order a million devices. Each device 100A...N
comprises: profile data 102; a device profiler 104; a data log 106; a
device controller 108; and a data exchange 110. The server 300 comprises:
profile data 301; a device profiler 302; a scheduler 304; a plan 306; an
updater component 308; data exchange 310; a bandwidth forecast component

311; and an upload component 312. Log data is stored in a datastore 400.

Device profiler 302 maintains each device profile 102 collected from

the client devices.

A device profile 102 includes characteristics relating to the device
but not the download data itself. Referring to Figure 2, device profile

102 comprises two profiles for each device in the preferred embodiment:



100N where N is of order a mllion devices. Each
device 100A...N conprises: profile data 102; a device
w@emiiodany 104; a data | og 106; a devi ce cont redT/€B2004/001448
108; and a data exchange 11Q. The server 300
conprises: profile data SOf a device profiler 302; a
schedul er 304; a plan 306; an wupdater conponent 308;
dat a exchange 310; a bandw dth forecast conponent
f1rstly3‘i—1€or§f§ét@91t‘:@|Ml@@@@ﬂ@ﬁtaﬁﬁl.Zseb&gdﬂataa doensbad gdofile
103, 1N a dat astore 400. Device profiler 302 nmai ntains each
device profile 102 collected from the client devices.
A device profile 102 includes characteristics relating
The ¢dmeageviveby mutfifet 103k doinkeadGeMtrrdiosspfeption power
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mostly ? IT%){I es egﬁ‘ﬁtgp gtuﬁ \Q ngn og@% e@r@)@dﬂn%s, a longer

& and® fie In a er en‘tF)i 11
beriod FHe RROFApRPEEIADAS PF OFF i 'tha® dehi ¥ i fapp 1o mommally
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three wd8kd &d daftéoai\giéjbﬁlttﬁgsé\t'éﬁ@e&g sMstemHaaPSpudateiar of data
puts prégégé’“"et LLe data ffggéls&ece @Mtagcgé\yleéilprm@léi dis

3 devi ce"i's recor over a week as this is nostly
likely to show a pattern. However, in other
TeabpdimEntsef add ongeevipeshodofdpcbed uskEidvisn§peart gfeast an
estimatBl tdSoMlaliecasts thedayxefl qealw uys olﬁOEﬂBJi | gownllegaededrias device

profllerhf?{néjryo%gé air%&%\g.glg e@é Q‘.th! ]v¥cét &%&u(iepe304 to enable it

ree wee data gi ves bette

o estaRyLinges SCUURBYS HAAOTORT VRORS 6T Hat3pargvides informaion
relatingresSifte poRet heewstler agethas omsed toble h@rﬁ@ﬂtéén times can be
estimatP&Ofil er 302. The quantity of data previously

collected allows for at least an estimate to be nade

of the next guantity of data downl oaded. The de vice
THE ATTUP=G0 B o 401 nF BT Ot 6-The evges ocord of sach

downloadchedidter aB04cenp sl ehetting ofsganni a@\ﬁldeétlia n@tagtity of
data col DécttoNn@Cthomduimadl.t al so provides i nformation
relating to GSM power |evels so that unsuitable

ngnggﬁgddagrtgggﬁmxfﬂés theggfégn%o%dby allocating time periods to
each specific device based initially on the amount of data that each
device is expected to transfer. Device scheduler 304 receives the actual
network usage from the data exchange 310 and bandwidth forecast
information from component 311. If the scheduler 304 sees that current
network usage exceeds or is much less than that used to build the plan 306
then the scheduler 304 updates the plan 306. The device scheduler 304
works to substantially 80% full capacity so that overruns can be catered

for and rescheduling work does not continuously replan.

The plan 306 (see Figure 3) 1is a data structure that stores a
download schedule for each device. Each download for a device is a record
in the database having four fields: 1) transfer period (start time and end

time):; 2) the device identification; and 3) the transfer size.



The downl oad profile 103B, stores, for each device, a
record of each download of data and conprises the
wo ova/oofi4downl oad and the quantity of data cobdECBew4/001448
in the downl oad. The schedul er 304 builds the plan 306
by allocating tinme periods tb each speci fic device
based initially on the anbunt of data that each
device is expected to transfer. Device schedul er 304
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through RBePhas I0Bhathe Payi ce scheduler 304 works to
substantially 80%full capacity so that overruns can

be catered for and rescheduling work does. not )
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as run

devicesy¥pnF ot POVRAPEX Ofs ardelalys baadmdﬂ met.n ?ﬁ@ther embodiment
the bangighétl @mpddéni desduifriess fohasrmper iinfbhmatplan £308 amgetwork
suppliekNforns the updater conponent 308 and updates the plan

306 with confirmation fromthe devices 100A...N. The

bandwi dt h forecast conponent 311..nonitors current _
THEWHP LR CTact P VRSP TFHARE atR eI C U APES E P aniSTR s AGBH YT With new
softwarehr ougtekdse adatapex cliange081tk prevodetdn sindifek et i on other

traffict Bﬁa@frﬁa%ﬁm{akéommtaandMQtJbMibgcim_{H tiohed and 206. The
plan BO%t 0{?9 l'ta a.Ht yljltlé cﬁ! %gn Qgiéﬁ‘rgel;v%ggeto Tltglsoa%agéf!:v?are to the
client dev:Lces as eac download will reduce the ‘effective’ communlcatlons

bandwidth for data upload.

The client device 100A will now be described. Client devices 100B..N
have the same components and configuration but different identification.
Each device 100A...N comprises: profile data 102; a device profiler 104; a

data log 106; a device controller 108; and a data exchange 110.

The profile data 102, maintained by the device profile component
104, maintains a profile of the dev:Lce s connect1v1ty and data
volumetrics. It is the profile data 102 that is sent to the server 300 to

be used in planning and prioritization by the scheduler 304.

The data log 106 contains the log data for transfer to the server

300, it also may contain any specific data used by the device controller



forecast of network capacity for the schedul er 304,

which then in turn may choose to throttle back the
waladoa/ovriansf er by noving devices, or nove devPCEESBD4/001448

to take advantage of avail abl e bandwi dth. |n another

enbodi ment  the bandwi dth coffponent acquires forecast

information froma network supplier. The upl oader 312

deternmi nes when to update client devices with new

oftvvar e takes as I t d ien
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have an i npact on deciding when to upload software to
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the loq.heatei tl g a.\atg con rfg% {:19@ v«p&ggénegf r‘Ha]‘t%,r tgatzﬁ‘%%x%%q 300 and

C |ent
the comeyices 008 M EhATETHE sTaFné coitpoife GiHice GRATOLIS 108 thac
initiatenfilguEata orodctdiohf @r@iulikdenens featdesrd oFEagte scheduled

time rg@élzi.\%% %Qgi(e)\4thé\l SRRE |§@§ fglreofi'é{fﬂcéjaicﬁltl@Zleﬁ O/ ireeeives the
; a
schedu€%81n ail_'l%fét rom %aﬁ 2(96116% ﬁ dgﬁ/ z?c\:eﬁ %%g\EEIQéALerBOS Before

a ex
the oyl arkpAear byt HOTIBRFEcEt GRITES TGN 103, Sstapiishes
commun figd thitcai W th Preofidhedolet N ddehircesis mﬂt@cppwwerané% and the

data eg@ﬁaﬁigeVQlLaEHEﬁ:[érﬂ:%lol/ﬁ.lb Std kOt bE efldﬁla affdsthaits.S Ideally

e server
sach CE%?%trl |%’af|%n Cbueldt e Sch tré)%eleﬁsgg b %é?‘%nﬁ’ggfo Ggieviee
controgiey did%fsPrhel t d‘gaydgteatlf‘%‘? N SFETCTD W’W@ 8?"/&‘%‘%‘@% o
uploadét FHZSenAaytioord aire aayns peciolider detwsipsed Byftware updates can
be tragsffé&eedcgew@éﬂ anNDe2004/ 11 148 PCT/GB2004/ 00848 N 8long the
same c?mmun Cﬁ%l Se%.tsl %gel &éa ltSr @pg;gfexlr%%. dat a 106

rom CPI ent 1ot tastore 400 via the server
300. Device controller 108 is responsible for ensuring
geoslordlianat pontiod  embedipentdsitsa A¢66r BvRfl cBithr 5PEPEGHe to Figure 4.
The scﬂé’a\ﬂé}ado@f sét@ééi:g ostbg s&rver 306t afith edth@evice from the

avan.labPMeerlce @5@ YQ':&HE%S BOELt tac‘cﬁ hﬁvq.%)él EE&s prev:Lously
8 teh

roller |n|t|ates ﬁjge dat a . gectlot an

°ntaCB%fF ktrter éﬁﬁ"é? ﬁﬁisé"&gbﬁt?ﬁeed SHFENI Y a‘fa FEcti ved Borile
data 301 orfadie dseiverss3El. iThermhiione Tebat ] |ter 1gpgexpected future

downloé@csﬁjjiée%nﬁh@h1§clr§e(§:lﬂk>6e&i NordTdbivaDoid adRgilian BOEHB vitke device
profil%%e}:(fbo gtggryﬁ&pg Ef§9§ dﬁg %E@uc&@zeeéj% Qﬁgh nrgevpfreglstered
device and s?:ores the cont%\clzltceegglnltsr %f t{le 1<9§v1ecset ?gl l:ge ec?ev:Lce profile.
Any future download size is stored in the related download profile data

structure.

The scheduler 304 acquires, step 404, the transfer size for log data

from the download profiles.

The scheduler 304 calculates, step 406, the future transfer period
of device based on the availability of the download bandwidth of the
server 300 and the transfer size of the log data estimated in step 404 .
The calculation excludes certain periods that have been eliminated at step

410 due to a weak signal strength.

The scheduler 304 estimates, step 408, the signal strength by
looking up the connectivity profile of the device. The simplest embodiment
uses the signal strength of a week previous but another embodiment )

averages the signal strength from the last two or three weeks.



communi cation with the schedul er 304 through update
conponent 308 and the data exchange nechani sm 310/ 110
wo ooogheake for final adjustnments. ldeally eachpct/Gamio4/001448
100A... N woul d be controlled by the sane version of
device controller 108 but %t may be that sonme devices
have been updated by uploader 312 and others are
usi ng an ol der version. Software updates can be
T%asf‘ér‘fe%hﬁ%? bel Vl&ﬁo%atcgg, SEL 4111300 B0 dhGabheBighal with a
OA. .. along the sane connunlgatl nj!lﬂ%% aghérgaold then
threshoddy oT§ &her SREFRRTEH STRBRhotF 40 "ot 5 t e Entiddi idht 15
the sigdebcridsadthi vhlY depect teow qureliablapheagenadsier fogata and
the metBE& &SthichekePadiddo athkbr 806 Clricent ndevitmdfeonpéhisod will be
Calculaﬁggilable devices in the profile data 301. Each device
as’ previously contacted the server and registered
itself as available in the profile data 301. Each
THevs$ creedsdrds3 § hforaresi oat el 42 n§heottasiexpeerse? in the plan
306. atf HLid §oideWwohoashBitze a0d $de ithestpaetFdmpartiodvdmatie device
Q{gfile 103B. The device profiler 302 creates new
pr&?ile data structures for each new regi stered
devi ce and stores the contact details of the device in
Thhesdeaduderpd @4 i theen pARfofme ursesgohhd oakPrsiepehi device 100A..N
the steBbOLEA ddatbess elrairedndoprbnabepnati besdatdaled time and a
scheau12hr dGEUSs The Sﬁﬂf%%kﬁrd§9ﬂu§Q%%ht$§; step 404, the
transter size for log data fromthe downl oad
profiles. The schedul er 304 cal cul ates, step 406, the
Thatpika BOansebectbr is¢dr 614 devideyipaseV iy fhReimminent transfer
period.availability of the downl oad bandw dth of the server
300 and the transfer size of the log data estimated in
step 404. The cal cyl ation excl udes _certai.n _periods _.
ThRaTCHEE Shedh? ATMTATedS BT step 2107 e tt(%agsf/\%%ksue by
communishgired wstthehbe hdevitve sehbdel kar 308 EBTPvmt €atasppphange
110/310408he therisegpahtsdnengthebyes Itoekilng dpcd h®6 and returns the
connectivity profile of the device. The sinpl est
enbodi nent uses the signal strength of a week
previ ous but another enbodi nent averages the signal .
Ther eritdnlieropP 4 heedadsuleRps orst9my déSweklks tr@pster period at
this 1220044004149 PCT/ GB2004/ 001448 9 The schedul er 304 .
conpares, step 410, the estinmated signal with a

threshol d. | he estimated signal strength i o) nath
Tpﬁequﬁ 6|50%h%ﬁ9Ulres’ step éyg, tﬁe acéhgl s§gggi g%re gt

before transmission.

in ques

value.

The scheduler 304 checks, step 420 if the acquired signal strength
is below a threshold. A typical threshold would be 20% of maximum power
but this value would depend on the working conditions of the
implementation. If the acguired signal strength is below 20% then the
present transfer is aborted. A new transfer period is needed and the
method goes back to step 406. If the acquired signal strength is 20% or
above then the method proceeds to step 422.

Once the signal strength is confirmed then the log data is
transferred, step 422, through the data exchange mechanism 310/110. In the
preferred embodiment the device controller 108 initiates the communication
and log data transfer at the scheduled time. In another embodiment the
scheduler 304 initiates the download communication when it checks the

signal strength.



the signal strength will be too low for reliable

transm ssion of data and the nmethod branches back to
wGe@p/ogad and a new transfer period will be  PCT/GB2004/001448

cal cul ated. The schedul er 304 stores, step 412, the

transfer period in the plan®306. At this p0|nt t he

updater 308 sends the transfer period to the device

i n question. The schedul er 304 then perforns, step

Tﬂ-%ch{eﬁ.ﬁl@@cjb@%Ylbﬁepé%nﬁl\ldsf:&g fiﬁpioéoga&o t2ySOn the
e S a schedul.e 1.Me
plan BOéS dEItSEQdﬂ\;\% aégg ‘?’1 device %iaﬁi’ferﬁ l'?ﬁ log data

§i Y% Tor eat evi ce
when the)|sHiignades seenaiths 1sspepeREPPlea devi ce havi ng an
i mmi nent transfer period. The schedul er 304 acquires,

Aﬁél'mgﬁléhe mﬂ@hté Nnansf etes| é@sé%ﬁ.be@oﬂ}}u@éﬁ@ lbR0a single
vice control.ler % 8.t gata exchan

e

server Tﬁdf?fﬁsSQ% S deviEER %6HF?5I EFlﬁﬁeﬁ)gé the Tod"data J8rvers.
106 and returns the value. The schedul er 304
recal cul ates, step 416, the transfer period at this
| ater stage. The schedul er 304 acquires, step 418, the
actual signal strength before transm ssion. The
schedul er 304 checks, step 420 if the acquired signa
strength is below a threshold. A typical threshold
woul d be 20% of maxi num power but this value would
depend on the working conditions of the
i mpl ementation. If the acquired signal strength is
bel ow 20% then the present transfer is aborted. A new
transfer period is needed and the nethod goes back to
step 406. If the acquired signal strength is 20% or
above then the nmethod proceeds to step 422. Once the
signal strength is confirmed then the log data is
transferred, step 422, through the data exchange
mechani sm 310/ 110. In the preferred enbodi ment the
device controller 108 initiates the comunication and
| og data transfer at the scheduled tinme. in another
enbodi nent the scheduler 304 initiates the downl oad
comuni cation when it checks the signal strength.



WD 2004/ 091149 PCT/ GB2004/ 001448 10 The schedul er 304
then perforns, step 423, for each entry in the plan
wWE0@4hda4st eps 414 to 422 so that each devi ce PCEHOBR®AS01448
its log data when the signal strength is acceptable.
Al t hough the enbodi nents hav® been described in terns
of a single server it is possible to scale the
solution up to two or nore servers. WD 2004/091149
PCT/ GB2004/ 001448 11 CLAkNBIMd. A data | oggi ng net hod
for transferring log data to a server over a wreless
1. anetvoriodaiom aephadt doirt yrafsfenite deyides, toapdserver over a

w1reles§ eﬁe\.{@yorfko Froh€& %MI@Q jdat &f ffé?rf@tteh el ek iskhy dOkesS@dd for

,.. Sai net od.c 1198 sin [ n omprisin
recelvuéf@ éd’fﬁ TG a T dheFét lggr i ](L') afl(%r I ?gﬁégers%%?ggféﬂgcpsc P g

the folipBiia F&PFée to the server taking into account the
wi rel ess network signal strength of the device for

SEH§&§EHEQQ|@gaﬁéﬂﬁﬁk%Elgérf&gtﬁﬁﬁ%@byrbﬂﬁli@haéﬂ$aﬁwm a device

to the sefQSf erIOdtéhg%%oﬂoE erlfy%l%s% &anl strength of
es nate rel ess ren Is too OM/t

the deVﬁF%n%ﬁﬁﬂthﬁhéCP%EP%ﬁﬂ:é?aaﬁﬂeﬁrgﬁﬁﬁo r VPR datde scheduled
transfedeperimdedebyndt soveadpect i viend mawesf ehe pertiipdtiefl witmless

networkSEDE 2 i% téo nﬂv«hQ@ ASah&r & @@ io@hﬂt@;n ahhe
schedul ing step conprises the follow ng steps:

selecting a device fromthe plurality of devices,

tprovi g JadeFardt e minge PoritFatgSPECHe S IFARRFETY &eriod in
the schkdemethe selected device; calculating, for the

sel ected device, a transfer period including a start

2. A mQEm§9@§9QneQP Iﬁq?wkgr££§q51 scgggu*BQ%QQEg Egmﬁigées the
ec

cal cul at'ion usi ng the se ed device's
followipg ofiedRS” size and using transfer periods of other
devices if known; estimating, for the selected device,

sWh E8t B8 NeLYREK Signahe slEeNgtl dat @efides;he
cal cul ated transfer period,

providing a transfer size for data to be transferred from the

selected device;

calculating, for the selected device, a transfer period including a
start time and an end time to transfer the log data to the server, the
calculation using the selected device’s transfer size and using transfer

periods of other devices if known;

estimating, for the selected device, wireless network signal

strength data for the calculated transfer period;

performing, for the selected device, the calculating and estimating
steps again if the transfer period overlaps a period of time where the
estimated wireless network strength is below a predetermined threshold;

and
storing the transfer period in a schedule.
3. A method as in claim 2 further comprising:

acquiring the actual transfer size for a device before transferring the

data;



perform ng, for the selected device, the cal cul ating
and estimating steps again if the transfer period
wo®rens a period of time where the estinat eBCT/GB2004/001448

wi rel ess network strength is_bel ow a predetermn ned

threshol d; and storing t he 1eransf er period in a

schedule. 3. A nmethod as in claim2 further

conprising: acquiring the actual transfer size for a

rdexh eg1befy entr apsd&fdr Barihe cHatae MO 20004 14ha

PCT/ GB2004/ 001448 12 recal culating the transfer

period for the first device; and_ recal culatin

HecahSE AT iRt taaRSBEr MFePdaetf P erf APRECTR A4l g’a? afgpiculated
transfelr pasiet erthedfbtst hieviicesef tedscghef feotsfefrhperiods of the
other def/@Bsfer periods of the other devices. 4. A nethod as

in claim2 or 3, wherein, when cal culating the

transfer period, the server transfer capacit ¥
4. 2 ERERCT A% HCEARHE.2 BT AL nwhPiRiTas VRRR cFH LS 1139 oty transtexr
period,Wikeessrvean teshifat ecarschiadel usiakgn hise grdceahtser ver

transfer capacity data froma simlar tine period 6.

5. TTE gd as In aan i)f Cl al w1'12erte(:)m4 e rxldat oEsamade using
IC Iar nDre t one trans er perlod 1S

hlstorleartce?raf% té’énﬁﬁ%f ‘f%céléifad%r‘ﬁy frp8 Yotilidddedimg. P iod-
method as in any of clains 2 to 6 wherein, the device

6. rahettSa 4h&n ag{y Vet (Il@tﬂnge2 a@& walyntransf efors Ezﬁamlaz‘
d.evice,or before transger t kes s cglcéigggbgg @ﬁa&qﬂﬁpﬁata may

mO:F O{l r%

3 TR 0 er ei e Server stores  wreles

be downﬁ@?ﬁﬁ?k signal strength for each client with respect
totime. 9. Anethod as in any of clains 2 to 8

7. aWREERbd ad N8 SBLVEF JTBKRS ANco &SvihBREen OftHallidEce alerts. the
server Wﬁrglllessctrﬁegwyén%%egcn%llzét 15?&9%*} EgEoz@e H?Iratnls%gg:a\gakes place.

based on the signal “strength at a previous
time. 10. A nethod as in any of clains 2 to 9 wherein,
8. 2t hetlsed \var it enesof Wileéres? posi whenedat dhfeposerdgeh stores

wirelesgl h&fiom td1gh8speeted@nt EBE ah Akest amicreskkpate Of time.
future wireless network signal strength by estinmating

future position based on the present £05|t|on
9. AdPFE%??(ﬁ? 3 Fp%vgﬁ C%&ﬁﬂss%eiﬂj oyherel the server makes an

estimate of future wireless network signal strength for a particular

client based on the signal strength at a previous time.

10. A method as in any of claims 2 to 9 wherein, the server stores

wireless position data for each client with respect to time and makes an
estimate of future wireless network signal strength by estimating future
position based on the present position, direction of travel, and speed of

travel.
11. A method as in any of claims 2 to 10 further comprising:

acquiring the actual wireless network signal strength before

transferring log data; and

rescheduling the transfer period if actual wireless network strength

is below a predetermined threshold.

12. A method as in any of claims 2 to 11 wherein the method is performed V

on devices in a defined priority.



travel. 11. A nmethod as in any of clains 2 to 10

further conprising: acquiring the actual wreless
wmedmoyH4si gnal strength before transferring POOGBA10a/001448

and rescheduling the transfer period if actua

wirel ess network strength i's bel ow a predeternined

threshold. 12. A nethod as in any of clains 2 to 11

wherein the nmethod is perforned on devices in a

13. denfét@l%g 9£ ' J_CH 'ctﬂélmv@ Mqultlﬂg ;Pﬁﬂr@gro%/ Mlﬂ'ﬁs& b§z3the
erEle%ané%war% s%%?éi Sgrelajlc%Z wherein the priority is

Ess nefWor K S|gnal strength of
each deV|ce 14. A nethod as in claim12 or 13 wherein
14. A hetpodoastin idadef ihedt NP whheefuants byiofidati® t gefined by
the qudd@nsf 6k @fcLAChdEVifS. EDeabnn@ifiod as in claim 2,
wherein there is provided a reserve channel for
service information. 16. A data |oggi ng system for
15. & met&Per 2% g 199§18at a WeT8iseFRRFe oVe PTAVIHRG & &§§erve channel
for semetosOrkfbdbrmamianpl urality of renote devices, said
server for receiving data fron1the pIuraIity of said
evi ce said s conp r|S|n ns schedulln
16. Paqartgni?% mﬁ’ers%ge‘f‘g}roﬁ rARSFEFH ngg I"69 8a a 1ro r?wegvgr over @
wirelegfpyiegEorh fIR SePVeratidlki R FArO-AGSTRALSt AW SEFEsE for
receiviief Wark fsimgnale sluengidy of thid déwiicesf osaidiesystem comprising:
schedul ed transfer period whereby the schedul ed

tranSfer é%ﬁié%i does rughs%%%;%ggho%tfor traggﬁéJy%ng log data

PP ad SN e 88 nd
£rom a (eigPero { HEE S6g VAt B aed g FRASTETTigsg network
signal datraéngdet €f mMhecdebice tRorr edpesthamtedansbesfepareirddd| whereby

the scﬂéﬂ%léehgfgﬂé$erlEerfb&KHH@étﬁBtpé&EFEHB Br egde e the estimated

w1reles %ferﬂlqgrloghdatherOW to T éﬁgfegytgé L§ 3 ; and
d%V|ces to a Sérver over a wreless network,

conput er program product conpri sing' conputer program
nepsisr fiot | onsi1sSeorédy dataadevapuirerd bpadabl eesiortage transfer

period NBAiLUM fOKegusaen | caded into a conputer and executed,
causing a conputer to carry out the steps of:

scheduling a transfer period for transferrin og da data
17. %.qgﬁpatﬁﬁquﬁgram product for transferring log ata o

plurality of remote devices to a server over a wireless network, said
computer program product comprising computer program instructions stored
on a computer-readable storage medium for, when loaded into a computer and

executed, causing a computer to carry out the steps of:

scheduling a transfer period for transferring log data from a device
to the server taking into acéount the wireless network signal strength of
the device for the scheduled transfer period whereby the scheduled
transfer period does not overlap a time when the estimated wireless

network strength is too low to transfer the log data; and

transferring data determined by its respective transfer period in

the schedule.

18. A service for consolidating log data from a plurality of remote
devices to a server over a wireless network and supplying said
consolidated log data on demand to a service requester, said service

performing a method comprising the steps of:



to the server taking into account the w rel ess network
signal strength of the device for the schedul ed
wo caasdrane peri od whereby the schedul ed transfecT/p8ri0amM01448
does not overlap a tinme whey, the estimated wrel ess
network strength is too lowto transfer the | og data;
and transferring data determ ned by its respective
transfer period in .the schedule. 18. A service for
scgonsolndad i prisdgrdaseai §¢ dimra tphuys ferrtipgof og edrgtze from a device
to the $BMIELSakONA SRV EECOVEY thalVvh ebesss RRIWOEK @ihal strength of
the dev1c£ @c%l QQ Ss,a‘éhdetdu(i%asg l aldrgsage%d pleggo&i&u}?er%%ydgﬁ@%ﬂegu§ed

Servi ce reques service ormng a
transfer ARFHPS| ﬁ@et MOt CEBELRR - a\Fem.?oUZ?%g?waStl ated wire
network REHeGB2O04¢ 0P148w td schedelki hge alag alaskeragperi od for

transferring log data froma device to the server

Lakin .. Nt 0. accaunt the J.eless S

R o e b e R L SRS Hgey, pextoa i
the SCh?ﬂH%eod wher eby t he scheduled transfer peri od does not
overlap a tine when the estinated wireless network
13.  aSddRAgLhrigudey Q%tﬁeéélazri%f;er:oﬁ&ﬂﬂ%edalag @t collected by

a web s?x[vémzséf %r s nag q.at all terénﬁe%%agyde\;:‘;’_cerse%’%%gévv?lreless network,

St ef _per | & he scf service
said serr‘e@?eeeéﬁomnq eceetrﬂ@ FERESPLGL EtF 1S6GPRath’
collected by a web service froma plurality of renote

séif‘e‘(i‘u@@ﬁgOé/ecfrafihs\ﬂ'e&‘eb8§§od1%\£ﬂ0Ekansﬁrdn%eﬂ.&’gCdiata from a device
to the spervea F' w%t g cgurrfrprt! I Qgrgpgss*qtn%l%%ogfc s1 al strength of

Xrans transf errrn% %FH Lg
the devigeyfrg H%%l%ﬁ?edPéth%r%ﬁﬁ§ﬂ§rpﬁﬁk??myq%ﬂﬁﬁyaE% e
transfemipegliedsdomt wortk oskeghad stuiswgwhemfthet lestdnyied figeless -
network (16 sehadud adhd nanstercpeidred wherehy dahe; sehedul ed
transfer period does not overlap a tinme when the
esti mated wirel ess. network strength is too IPM/to od
ERAREISFEIPY 1 G206 HEFRINSh PYt FaRsT BTG VGat B0 ter pexiod in
the scheftler.m ned by its respective transfer period in the
schedul e.

ess



