WO 2012/ 052495PCT/ EP2011/ 068294 1 Met hod and device for route planning
Description 5The invention relates to the planning of routes, especially

t he routes ofwaaP12/a§at96i ers. In this context, the inventicorErcaliates4to a
met hod and to a systemfor planning routeslthat each involve stopping at
nunerous | ocations and for which a sequence of the |locations is determ ned
on the basis of the distances between the |l ocations. 10 Route planning is
undertaken in nunerous sectors that have to do with delivering goods and/ or
st oppi ng at gﬁnﬁr&us catlons and it conprises the determ nation of an
optimal  sequeleofimgferiredArruse RAWHRE wher e certain tasks have to be
performed are serviced. An exanple of a sector in which route planning is
of great 15significance is the delivery and pick-up of packages and parcels
or other nui lpdsedpionf or whi ch purpose deliverers follow routes containing
changi ng addresses once or nore per day. Route planning is especially
carried out by taking into account the addresses that 20have to be

servi ced. 51 npie indmitisRk&sicOlo thhBlahfb @ R AR bi}ﬂc@fl? 11RSBeE! 8f hyilt he _
di stances between the | ocations, which can be i n dicated, for instance, in a

di stance natﬁﬁ%“&%énﬁh$@hﬂ@%ﬁh%§W§@#§U@@@ﬂﬁéﬁon@hwhﬁﬁbe@@aﬂmmdbte is
| anned. Ger scribes . .route
BI anning in r@@ \%[ I?ers ?}%t %%glﬁflgol]j? r,gl? Egap& %ee“r)l%seloc qlon goéévgl %aer e

obj ect s have stquehec diethe Wentchsapdétermiped ke ChedﬁsisS)f dﬁ:tcﬁ‘ﬂﬁlﬂd@@ Hets@et @t each
route can be pl anned on the basis of geographic data. In order to be able
to carry out 9%8%%ute planning on the basis of the geographic

10
Route planning is undertaken in numerous sectors that have to do with delivering
goods and/or stopping at numerous locations, and it comprises the determination
of an optimal sequence in which the locations where certain tasks have to be
performed are serviced. An example of a sector in which route planning is of great
15 significance is the delivery and pick-up of packages and parcels or other
mailpieces for which purpose deliverers follow routes containing changing

addresses once or more per day.

Route planning is especially carried out by taking into account the addresses that
20 have to be serviced. Input variables of the route planning are especially the
distances between the locations, which can be indicated, for instance, in a distance

matrix and which can be computed before the actual route is planned.

German patent 10 2004 019 232 B4 describes a method for route planning in
25 which, in particular, the sequence of addresses where objects have to be delivered
and/or picked up is determined so that each route can be planned on the basis of

geographic data.

In order to be able to carry out the route planning on the basis of the geographic
30  data, the distances between the addresses to be serviced have to be determined.

However, in view of the numerous addresses that typically have to be taken into



30dat a, the distances between the addresses to be serviced have to be
determ ned. However, in view of the nunerous addresses that typically have
to be taken i"WPa01283499121052495PCT/ EP20111068294 2 accamtcrauniosr3o4 he
route planning for delivering packages andZparcels and/or ot her mai | pi eces,
this calls for a great deal of conputation work and is very tinme consum ng.
51t is the objective of the present invention to reduce the work involved
in the route pl anni ng, especially the work for deternining t he di stances
bet ween t he ocatkgns t ken intp acco hi s objective

i s achi eved BY*H" ﬁé%t%ﬁgpﬂlé‘g?%‘a‘{ @?f@%%@ac e A paa‘h%is BS’IJ/ 9edevi ce

havi ng the f eafipicRss, ®is 6AIRI 6 4 freabliddOEf %%Lﬁatﬁﬁl WaR aﬂgﬁﬁ%){ apd- of the
devi ce are put ormard in the dependent clainms. According to a first

aspect, the icAR&HiN®N proposes a nethod for planning routes that each
i nvol ve stopping at nunerous |ocations and for which a sequence of the
15l ocations is determ ned on the basis of distances between the | ocations.

The di st aficedt ibeiensgatitvber fherpséschoi@@édtdRgo @fdude fhielvedik IAMIRdaA EheShaked in a
menory in conkﬁhctlon with the determ nation of the first route. A

subsequent s®&ESRMEr eReaalls thaeyask dpisieraining theghgpacep betyican thedeentipas ween

| ocati ons ofuk@ﬁw&ggq@qﬂ&ﬂqﬁga§&gﬁ@d in the nenory and on the basis of
addi tional distances between |ocations of the 20second route, whereby the

addi ti onal distances are updated in the nmenory. According tohanothFr
aspect, a dewice.is ut f for nin utes t t each invol ve
stoppi ng at f"?‘eqbéﬁfg ?bg(?ﬁgieﬁ?égy ﬂgoé\a/}fa(‘ﬂélgggﬁ%af‘%%%oé 3t @dWahni ng uni t

that is ¢onfjgucerai ﬂh@tf@weglsfaaﬁwmmeﬁtbsﬂhe%hﬁ%wf&ﬂhé he routes
on 25the basis of the di stances between the | ocations an IS connected

to a nenory deyiee arfipat fosweud ipltanddpendanhilaims confi gured so that di st ances
between first locations of a first route are stored in the nmenory unit in
conjunction with the determ nation

According to a first aspect, the invention proposes a method for planning routes

that each involve stopping at numerous locations and for which a sequence of the

15 locations is determined on the basis of distances between the locations. The
distances between the first locations of a first route are stored in a memory in
conjunction with the determination of the first route. A subsequent second route is
determined on the basis of distances between locations of the second route stored
in the memory and on the basis of additional distances between locations of the

20 second route, whereby the additional distances are updated in the memory.

According to another aspect, a device is put forward for planning routes that each
involve stopping at numerous locations. The device comprises a route planning
unit that is configured to determine a sequence of the locations for the routes on
25 the basis of the distances between the locations and that is connected to a memory
unit. The route planning unit is configured so that distances between first locations
of a first route are stored in the memory unit in conjunction with the determination
of the first route, and a subsequent second route is determined on the basis of
distances between locations of the second route stored in the memory unit and on
30  the basis of distances between additional locations. The route planning unit is also

configured to update the distances to the additional locations in the memory unit.



of the first route, and a subsequent second route is determ ned on the
basi s of distances between | ocations of the second route stored in the
menory unit aMd2eR/03Bvkhe basis of distances between addipCiramradiiloesat i ons.
The route planning unit is also configured3to update the distances to the
additional locations in the menory unit. WD 2012/052495PC |'/E

P2011/ 068294 3 The di stances between | ocations of the second route that
have been stored in the nenory or in the nmenory unit were advant ageously
al ready determned in conjunction with the planning of the first route,
i.e. these are locations of the 5second route, which are also constituents

of the first TeWiRancdBet@RRT RR&LRT Hie SE&ﬂ-drlBuQitﬁét%'ﬂg@ﬁeeh@ﬂﬁ%d Afher t hﬁy

have been determ ned in conjunction with one route, remain stored in the

rerr o |t e On i nf e st Semaes i s e
e work invaolved in planni ng routes, .10especi . !
det er ni ni ng ﬁnggﬁ%gggﬁ%Bﬁﬁ&ﬁmPﬁﬁﬁﬁ@%gF?5ﬁ@*66H#8eﬁ%ﬁﬁwwﬂﬁﬁ@fHEUtes. I'n

order to pl aBecneVtt OMkiEh al dlsd ddabiithSniIBL@S FRE oS, t O deternine the
di stances pertaining to the locations that arc not contained in the nenory

since they were not constituents of previous routes. In this manner, the

Menory 1S CORti i i.th addresses, so that fewer and fewer
di st ances 15ﬂ§$§5@§§%i0@%b%§%¥ﬁ% Kﬁ%@ﬁ% %@1§ﬁ§%?% kD SEEHRIRS " Mor eover,
t he | ocat i onsogjondtainnegith bie fobe, remEdl yoakian tie @vabty §raf tiehBeRbgnming of

routes since_.th ave already bheen included in a route at |east once
before. In ccg‘ﬁ'ttﬁgg nnigg of é@%gﬂaﬁ) ERuissTEdIcEy Hist ok dnyqluikinglmningrieuisst  goi ng

to be seryi cgsheonlly iR OKAHASed ket iﬁ?ﬂ@%n@és%%&gqge Rekidiave to be

determ ned. This IS another advantage o e as- neede etermnation of
di st ances t haenthigedai thg rouies. foondar @ [y ¢ hew neitbadl thmds héressdevisce. So t hat
the work r eq%t’éﬁ%n@ He cﬂ%%l?ge@pgxitaggin%qg th%i lg(ga%r(])%g [ a(t:e%@n%‘? cgn%aqufe(::de i% t%le? the
memory since they were not constituents of previous routes. In this manner, the
memory is continuously filled with addresses, so that fewer and fewer distances

15 have to be determined anew for the route planning.

Moreover, the locations contained in the memory are relevant for the planning of
routes since they have already been included in a route at least once before. In
conirast, distances for irrelevant locations that are not going to be serviced on the
20 routes that are to be planned do not have to be determined. This is another
advantage of the as-needed determination of distances that is being put forward by

the method and the device.

So that the work required for determining the distances can be reduced to the

25 greatest extent possible, stored distances between the locations of the second route
are utilized for determining the second route, if they are available in the memory.
In this embodiment, in order to carry out the planning of the second route, only

distances that have not already been stored in the memory are determined anew.

30  In order to achieve this, one embodiment of the method and of the device provides

that, in conjunction with the determination of the second route, the additional



25great est extent possible, stored di stances between the | ocations of the
second route are utilized for determning the second route, if they are
avai l able i n WREOROAMY. |In this enbodi nent, in order toCTaPRH1O294 he

pl anni ng of the second route, only distancés that have not already been
stored in the nenory are determ ned anew. WD 2012/ 052495PCT/ EP2011/ 068294
4 | ocations of the second route are determ ned for which no associ ated

di stances are contained in the nmenory, and di stances pertaining to these

ddi tional |gcati d i ned, and. ted jn the memory. Th
i 1 onal 1 eatPERGr B SechBd CulbRE B FE! i e RERstincgtiom st ances

are cont ai nedoifairichén TR0 BsRARE BEMiRR tgﬁleQé)mlidrﬁglofcalﬁfods%@“ ons

of the second route to the locations for whic I stances are al ready stored

in the nenor ylctempingd epderdaies! iprtbe exmoesy. ddm abditioarl dp@tonuef, thé excoekanpl e,
when the | ocati . of ond route are reparted to the route planning
unit. 10In agé)l%tgg(?i \gl{ﬁ%l%gﬁ?ﬁ%'ﬁﬁg{oég dtlsgaencﬁ%?lﬁgamﬁ lﬁdbl?ﬁlfeﬁ%en&‘&\yicéléget he

di st ances5t hatteanied by evitipaee: @vdodapdad edhé fecbh@rd i@ tie RIcgisHsIbances
bet ween the addi.ti.onal |ocations and/or di stances between the additi onal

| ocations and"iHedip@pees pEireafly sgery! 18k mpmew - iThistcheckipmpiogedurheanebecan be
| ocations that. areul ifkeWs8)L [ te. . By the sane
t oken, the di sltlancgs’ to ol'?]ﬁgf Q@Eft:t}%egtg%%él?{){%?@%%gﬁg@ﬂ%éﬁ%ﬁé@mfeﬁtﬁt}hee menory
can be addit renablaynidgtusitri ned. As a result, distances can be determ ned
and updated that are related to |locations that are not serviced on the
second route. However, the updating is carried out with an eye toward

possi bl e16 ut Wk endtRuttetHORRH BOHRAGBSM RSO tHe WG 1BS S Ji Blapges can be
used. 20 The distances stored in the nenory can represent several

vari abl es. Pdefeeniapd gnd wpdatadgntesmamerypiradrtaicésbobeedn the ndditiofrat a

predet er m ne iablie for exanpl.e he..di st e, to.be travel ed
and/ or the t%&éﬁé%sfﬁg%ﬁ%ﬁgﬁc%ab%w eno&le ﬁ@b%@ﬁ?ﬁﬂlf’%ﬁnﬁé’gﬁ& {Pegiodfined) rout es,
i s mnin zedakeadyhen@kicani tHeasahblye Thdb a2 belicsh@staRatatoniedvitkd) t he menory

can be adapted to the variable that is to be optim zed. In one enbodi nent
of the met ho8CsHE e Al eendiouta By ths samarioken. shecdistanes teptheed di st ances

e vecr, L Iasabl T e o AN RO 21,0
| ocation to tdseltsbstamds cacht doermifdbartd upelated itiatt ek dlasddantesitioanthbe used
are not serviced on the second route. However, the updating is carried out with an
eye toward possible future route planning procedures in which these distances can
be used.
20
The distances stored in the memory can represent several variables. Preferably,
the routes are planned in such a way that a predetermined variable such as, for
example, the distance to be traveled and/or the time for completing one or more
(simultaneously planned) routes, is minimized to the extent possible. The
25  distances stored in the memory can be adapted to the variable that is to be
optimized. In one embodiment of the method and of the device, the distances are
time-related distances between the locations. This means that the distance between
a first and a second location indicates how much time is needed to travel from the

first location to the second location. The time-related distances can be used

30  especially to plan routes for which the required time has been minimized.



30especially to plan routes for which the required tinme has been m nim zed.
WO 2012/ 052495PCT/ EP2011/ 068294 5 I n order to determne tine-rel ated

di st ances bet\W@et2{0p&9% ocati ons, one enbodi ment of the ReETHoOWIMEB20f t he
devi ce provides that the distances between5the | ocations are determ ned as
a function of determ ned routes between the | ocations. The routes can he
determ ned in such a way that they fulfill an 5optim zation criterion, at

| east to the extent possible. In parti cul ar, these can be the shortest or

f Th t h ff n the actually
tfzagfédrgggﬁﬁﬂ %E)@%%Bnlc %éﬁ% %gwﬂga%&gﬁggl@%@X§BOQ%9?9|c hi ndr ances

such as, for egwat@hedi of hafldtod M IPKe dQRE pl@ﬁhé&ctlﬁhﬂ!i@dlsbﬁcé%r%%eeﬁlo take
t he trafflc situation into account, a refinenent of the method and of the

devi ce provi dislogdipns affedegiraingdas s fanasioad! idatethimedeordesbetweendbe er mi ned

and/ or updat traffic.inf rnatl ating distances

that have al ‘r?%gggn g&% Ogl’{téjsrcga s de{ Emm ﬁ%?@? g@t thF%ﬁ#ﬁlg Mraffic

si tuati ons andpflﬁ%hbﬁlﬁt(ﬂﬁb@ﬂ@ esistl 10 (heeiélit %)b@d"lﬂ@SInCiﬁﬂwaQu t{Rk@Rakh BE feaccount .

15 In addition or as_an alternative, in one enbodi nent of the method and of

t he devi ce, IS]BOIFQ?“Eir%@lFﬂé‘éPt%at the di stances are determ ned on the basis
of neasured values acquired while the route is being travel ed, and then

updated in the nmenory. As a result, the actually travel ed di stances can be
stored in t h&heeaffiositudtioshdssin20fecedrethabtiyaliionevdiyd dpeedes Bacdiistaanges t hat

were conmputed, for ex efore the route was travel ed. These neasured
val ues (r:rgn &N ngjeags Pélaffgélflg@l@g%p5§5gf} *% g(ﬁsexélﬁlﬁ leabrpficians 11984 on t he

basi s of jghi elbcking®-Th @@tk edltall HeapFas sﬂﬂ%h\’iﬁ%ﬂo W0GRAK, 9BSH dy% etnp feute can be
determ ned. 25Mor eover, one enbodi nent of the nmethod an ' e device is
char act er i ze#heihpd and of the device provides that the distances stored in the memory are
determined and/or updated as a function of traffic information. By updating
distances that have already been stored in the memory, changes in the traffic
situation and resultant changes in the distances can be taken into account.
15
In addition or as an alternative, in one embodiment of the method and of the
device, it is provided that the distances are determined on the basis of measured
values acquired while the route is being traveled, and then updated in the memory.
As aresult, the actually traveled distances can be stored in the memory. This is
20 preferably done by updating distances that were computed, for example, before
the route was traveled. These measured values can be, for example, detected
positions and acquired times on the basis of which time-related distances between

locations of the route can be determined.

25  Moreover, one embodiment of the method and of the device is characterized in
that, for at least two locations, several distances between the locations are stored
in the memory, and these distances are valid for different periods of time. In
particular, these periods of time can be intervals of times of the day and/or
weekdays. By storing several distances for different times, it is possible to take

30  into consideration different traffic situations of the kind that, as a rule, occur

during different periods of time during a day or week.



that, for at least two | ocations, several distances between the |ocations
are stored in the nenory, and these distances are valid for different

peri ods of tiWe201295385ti cul ar, these periods of tine c&aTh@20mnwes29al s of
times of the day and/or weekdays. By storifig several distances for
different tines, it is possible to take 30into consideration different
traffic situations of the kind that, as a rule, occur during different
periods of time during a day or week. WD 2012/ 052495PCT/ EP2011/ 068294 6
Anot her enbodi ment of the nethod and of the device conprises that, for at

| east two | ocations, several distances between the |ocations are stored in
the menory, angiidesolinkhabces RS YarkiQ rdihd é&/’i&%n{ﬁ%&s{h&f fdrlaREaROr tati on.
In this manner, it 5can be taken into account that not all routes arc
travel ed wit Hwphecagane serse distnces batwpor thaddcehiomarde staeed in hﬂ@ desbances

bet ween the | tions diffe or.different ortatia for
exanpl e, dueaggﬁ% %Hggggﬁéwﬁgp055ﬂﬁggwpgg§ﬁ a%ﬁ&?ﬁ*ﬂbﬁ ]Ednﬁﬂghﬁgads t hat
can be used. cdRbOnger MOdiorant thassRail abaes st thvdBEwithehahawansBRbiFoned
variants provides that the first and/or the second route is determ ned on

the basis of Hangrogiagenmrbthathe dimcesletveen the lqsetipnsdlider for fferentwhi ch one
of the locat 'Iﬁéaﬁ%bft1£1§§§lj?aq%lla&g/ g{lmélga&uqu %e S e& ﬁ’laE &!I% bréelg?c}sl’lleg anc%/ﬂo d and of

transportatio odine

t he device, tbetplhanced thixuiebe aged. r out es for delivering and/or picking up
mai | pi eces, and the addresses are |ocations where nuil pi eces are to be
del i vered and/ or picked up. The route planning preferably conprises the

det er m napi 0@)&ferﬂ%ﬁlrﬁé?ﬁ]Q%Eﬁte‘dr\m\fﬁ"fh%th?So@edﬂﬁlgttﬁﬁlt%ﬁ vaﬁﬁufgov d%?ﬂlapy the

deliverers, and it can also include the fact t e nul |l pieces to be
70del i ver ed dnﬁﬁmTM$W@Kh®@xon@sn$aambummsmgmedhibmbhékhw@s@a@hhmdel|verers

Accordi ng to_anot her, aspe the i i roposes.a co r programthat
conpri ses a §8§§%£?§“€%§8888HF§HH|Eﬁﬁb ﬁﬁgﬂggoggpnﬁng?ng %?IﬁﬁE met hod
and its vari appifeses th@ rhl@ing oPir@ePsRhiNch HMSE &be ¥RdThe above-nentioned and
ot her advant ages, special features and practical refinenments of the

i nvention are explained on the basis of the enbodi nents, which are

descri begs belo X\ﬁé’\ézrﬁ@odhﬁrﬂ%roemﬁeem%&loﬁ gﬁd ]:)f A& Pice, the planned routes are routes

for delivering and/or picking up mailpieces, and the addresses are locations where
mailpieces are to be delivered and/or picked up. The route planning preferably
comprises the determination of the sequence in which the addresses are serviced
by the deliverers, and it can also include the fact that the mailpieces to be

20 delivered and/or pick-up orders are assigned to the available deliverers.

According to another aspect, the invention proposes a computer program that
comprises a software code containing commands for carrying out the method and
its variants on a data processing system.

25
The above-mentioned and other advantages, special features and practical
refinements of the invention are explained on the basis of the embodiments, which

are described below with reference to the figures.

30  The figures show the following:



WO 2012/ 052495PCT/ EP2011/ 068294 7 Figure la schematic depiction of a
delivery depot with an associated planning unit and a delivery vehicle
associ at ed wW®2¢1305248% i very depot, Figure 2a a schemat PCTIEPLWISN68294 on of a
di stance matrix in a first version and Figdre 2b a schematic illustration
of a distance matrix in another version. Starting fromthe delivery depot
101 of a postal service provider schematically shown in Figure 1

mai | pi eces are delivered within a geographical area 102 10associated with
t he deliver epot 101.. Moreover,. it.can.be provided that, the deliverers
associ at ed y"?ﬁﬁ?ie garheraty dgaistien Bﬁggpﬁ%’%ﬁmﬁﬁWﬁﬁP§§@§mﬁgdﬂ@§@Hhers
within the geographi ¢ait aRd 8dciiRdy LéhitIBasERERANSIINAURERI dgRRer t ai ni ng

pi ck-up orders to the delivery depot 101 or to another entity of the postal

service provider. The nail pi eces can be packages and parcels or othﬁr

nmai | pi eces syeh . f xanple,. letters. The delivery depot 101 has a
fixeg or Var?%%P%ﬁ%uﬁgéﬁ%%?%dgg¥§%?%§§a&%ﬁm»%ﬁ?%gﬂ?@ Pﬁx@gﬁﬁh¥5% 103 can be
assigned fhat are then used by the deliverers for the delivery and/or

pi ck-up of mail pieces. Preferably, several deliverers with an 20assi gned
del i very vehi'&3uge 1p3agehomabs ibyssgtion of ligapes matrigpavether $igign.one del i very
vehicle 1(13 is shown by way of an exanple). The delivery vehicles 103 can
be configured as four-wheel or nulti-wheel passenger cars or trucks.
Fundament al | $tartihgd froel thy deleresy dgmotd boddposidl Betvive pletidarsthengtejeally 101 can
use such a delivery_ vehicle 103. However, it can al so be provided that at

| east sonic SROWhE B PeilBicses e delieeid Weling ssperphindissra {2 on for the
del i very@ndb@ociicakeitPih®idelivery depot 101. Moreover, it can be provided that the

deliverers associated with the delivery depot 101 pick up mailpieces from senders
within the geographical area 102 if the senders have sent appertaining pick-up
orders to the delivery depot 101 or to another entity of the postal service provider.
The mailpieces can be packages and parcels or other mailpieces such as, for

15  example, letters.

The delivery depot 101 has a fixed or variable number of deliverers to whom
delivery vehicles 103 can be assigned that are then used by the deliverers for the
delivery and/or pick-up of mailpieces. Preferably, several deliverers with an

20 assigned delivery vehicle 103 are employed (in Figure 1, however, only one
delivery vehicle 103 is shown by way of an example). The delivery vehicles 103
can be configured as four-wheel or multi-wheel passenger cars or trucks.
Fundamentally, all deliverers associated with the delivery depot 101 can use such
a delivery vehicle 103. However, it can also be provided that at least some of the

25 deliverers use other means of transportation for the delivery and/or pick-up of
mailpieces such as, for example, two-wheeled vehicles, bicycles or mail carts for

delivery on foot.

The deliverers or delivery vehicles 103 used in the delivery depot 101 travel at
30  least one route every day in order to deliver and pick up mailpieces. By the same

token, at least some of the deliverers can also travel several routes on one day.



mai | pi eces such as, for exanple, two-wheel ed vehicles, bicycles or mai
carts for delivery on foot. The deliverers or delivery vehicles 103 used
in the deliver920i@®5149301 travel at 30l east one route ePETEPAEY/068290r der to
deliver and pick up mail pi eces. By the san® token, at |east sone of the
deliverers can also travel several routes on one day. WO

2012/ 052495PCT/ EP2011/ 068294 8 The routes start and end at the delivery
depot 101 and include stops at the addresses assigned to the deliverer,

where mail pieces are to be delivered and/ or. picked up. These addresses are
referred to §3?6W%§§“?$8$§@5ﬁﬂﬂﬂ%§$ﬂﬁ9/_ OFUﬁﬁg@18¢u@%¥03%¥ﬂ@%rers. In
order to pl andiesek aski@ed @Rl RNNEBEY wHitd mdBFicdes aRY ©\WedRHyvdb@hingan be
situated in the delivery depot 101 or el se separately as shown in Figure 1

by way of an peskgappelheas addresesnarprelensd imbpley as staps ethdephzsmiragesnf t 105 i s
equi pped W t by, & 6Q0RW er program for carrying out the route planning. The
route planning carried 10out in the planning unit 105 preferably conprises
that the frail pieces to be delivered are distributed anong the deliverers or
delivery vehicles 103 available in the delivery depot 101. By the sane
token, the pi® Rliq;btod?léllé?@ rpeiaiy IAREUHT K45 s Bravedrddheirgn PRaitered Wer er s.

Mor eover, th YaYall i [ ] 1 pes.. th e in which
t he indivi du%@%@?ﬂ\y&%g?@f@ér%%?sg Sééa?é}qeggasgﬁéﬁé?ag%%eesls@éa\%ggfg&rrai | pi eces
are to be dekkaepledAsadiprgicsdedsyspm,lthe plaenisghoidi d®htequiphed déthiaver ers are
able to coomunicate wirelessly with the planning unit 105 that is

associ at ed W@Iﬁpgtﬁépl@g}qn*\l,g}r)?a%wgtouh f.fowmsr%mmg QUi RIaNipEeHHed, via a

mobi | e t ef ecMMNhE BlahANS ufRl W9 bierdA8 : L GHpiSeds 1o BOT
20connunicatioﬁ’purgosesguthe dgliverg%égﬁpg%gghgggh%gﬁeﬁ%&%Eg
communi cat i odeldesvédtae drstribus¢rbamongnthe ldelivarepaoeliclivByy tdhiclealfis avakale however ,

the deliverers,can.al sq car ontable co nication devices such as, for
exanpl e, smart thﬁ fSHEaY @Fp(ﬁ&p gb@%ﬁlec%%d&ée% L ?‘Hé?l_d?lé I‘é‘?fva?glaF% h data
connecti ons ddtitigedddradiiyl the deliveierd More¥h @, Rl HAMBURHICHIS IRRweRNNect i on,
especially route data such as, information 25about the mail picces to be
del i vered, prekupincyiigspaicasringHaich teiadiyiluak daliyerest aspto service the

15 addresses where mailpieces are to be delivered and/or picked up.

In one embodiment, the deliverers are able to communicate wirelessly with the
planning unit 105 that is associated with the delivery depot 101. This is done, for
instance, via a mobile telecommunications network 108 as shown in Figure 1. For

20 communication purposes, the delivery vehicles 103 can have a communication
device (not shown in the figure). By the same token, however, the deliverers can
also carry portable communication devices such as, for example, smart phones or
notebook computers in order to establish data connections to the planning unit
105. Via the communication connection, especially route data such as information

25  about the mailpieces to be delivered, pick-up orders and the sequence of the stops
determined in the planning unit 105 can be transmitted to the deliverers or
delivery vehicles 103. This can especially be done when a route is newly planned,
and it can be carried out in order to integrate pick-ups into the route that were
ordered after the deliverer had started on his/her route.

30



determned in the planning unit 105 can be transmtted to the deliverers or
delivery vehicles 103. This can especially be done when a route is newy
pl anned?/ and WO 2¢1af52985 carri ed out in order to integrat @ piECkoILpSs29nt o t he
route that were ordered after the delivere? had started on his/her route.
WO 2012/ 052495PCT/ E P2011/ 068294 9 Moreover, the deliverers preferably have
a positioning device 107 for determni nght hfai r poEi tion, sai dddgw ;:ﬁ bei ng
ermanently installed in the delivery vehicle or being carrie y e
gel iverer gs nmobi | g vice. The ozli tioni ng devi,ce 1?7 f%*aa be .configured
as a satellitely Vsell’_stﬁ‘é glb‘ﬁeé‘?lf PYi ?Iﬁ@y Y5 RO P e Viefet Wi AYE MR Eposi ti on
of the deli veligir MRkl erid @8vitdb@nPPANRh@BNALEIdYinkROWAIVER JR1PEF SON
skilled in tge_ art p?it{ygﬁ@t:@‘s' s of si r_lalds .o%Tgtesatgl I ;;ed %gmlt@l’légm ng |
system for eRABPRBICATYE B&rer pg 8 imabiAidagc ros(LIGPSE deTide arm ne
p)c/)sitions of I'ﬁﬁ L] . {éi L , g n.b \}.raposmltt g.to thle pl anni ng
unit 105 so tb %géﬁi%?sdogﬁjgr%l%g éa%rlglﬁég,sﬁﬁgn%ﬁ%ﬁ%? ng ﬂﬁ'iqee%%mﬁé “ access to
the curreft posiibn ofithefdelitx@y iz@hidleHiOBGiEﬂiylr)aﬁhdzlféeﬁe%[l%(nd)\gn &ﬂth@@b@ﬁﬁ mﬁnt th?t
i's explained below, this posjtion data can also be used to track the route
of the deli véﬁﬁ?‘?mﬂli‘é a’ﬁd’_é]il?? B Sé%\ﬂscfﬁ a_f@*?“tf@ﬁoﬁp@ﬁ%éys&%cf%onent of a
ot ermi i ng 5y BTap o S e R B b B £
e
desti nati on deliry mddclné()ﬂ\mmkb@ﬁaﬁshﬁ'ttafmathelplznniagdmiﬁtlOga@t}geme;batﬁ acoustic
. . . : ; ; ; {he
ol 1 very venfnee A guE el it B teHes qouE HEET OISR rees peci al | y
can be ajgt opeladey essele V5! IB'a%%‘ﬁﬁ)oHQné?@ﬂﬁ?is'e_‘kgfa%d'H%l&vb!%higgeﬁfié’rp@éit%al area
102 are conveyed to the delivery depot 101 via a logistic System 104 of the
postal servi e& geobé ded.to TatlsthrGowan! the débneer. flbe pesiiophe dexdoc B0 Toransever al I
sorting cent 98 P4 EORmPT AR QL B Yt CRBAnT L RS A o SPE I pi cces.
are sorted ancahablval deermdininghaowRyidni @Fbéiien semdaklivdy Vhidcieqos pb gnt (the
delivery depaot 101 can |ikew se be a sorting center or one of seve_ral
separate del Fi?ﬁé‘ln?“‘ﬂb‘é‘cﬁ@a@ Reitvog el fhepree) 192 sanslgt paix ssaewsia dvobities asdiori ng
ol i ver off canP oy BaehlsE RKALEIS Hhids e REH PRI S NP’ °c0° to P
transmtted tlong ke ph@rtaitegdastindtiohDohichesgcidly tche baddropagamsar e detected in
the planniny unic 105, In one enbodi ment. the delivery addresses of the
the planning uni . I'n one enbodi nent, e de ses.
mai ltpl eces tN’ﬁt}ilp[de%gsCtla H@P:%lid&lleﬂ Ylﬁl_rhﬁ gggé%%lﬁéﬁég(%ﬁg)gra e ABFEIANNI ng of the
routes are included in e pl anni :
delivery depot 101 via a logistic system 104 of the postal service provider. This

20 can be done, for example, once or several times per day. In one embodiment, the
logistic system 104 comprises several sorting centers for mailpieces (not shown in
the figure) where mailpieces are sorted and forwarded on the way from the sender
to the recipient (the delivery depot 101 can likewise be a sorting center or one of
several separate delivery depots that are jointly associated with one sorting center

25  of'the logistic system 104). The addresses of the mailpieces to be delivered can
already be detected in the logistic system 104 and transmitted to the planning unit
105, or else the addresses are detected in the delivery depot 101 when they are
received there and are transmitted to the planning unit 105. In one embodiment,
the delivery addresses of the mailpieces that reach the delivery depot 101 before

30 the beginning of the routes are included in the planning of the routes.



WO 2012/ 052495PCT/ E P2011/ 068294 10 Pick-up orders are transmtted by the
senders to the postal service provider and detected, for exanple, by a
central instdPapi2@Ph249The transm ssi on can be made by plem&P2@iniossres f or
instance, via a website, or on the basis of0 an electronically transmtted
message such as, for instance, an e-mail. Fromthe central installation, 5
the pick-up orders for addresses in the geographical area 102 that is
associated with the delivery depot 101 can be transmtted to the planning

unit 105. In e enbodi ment en, the plannjng unit 105 plans routes, it

i ncl udes theIﬁ@%EEﬁﬁgﬁyﬁ%ﬁgmﬁﬁﬂ?gh%gﬁfﬁﬁi_S éﬁ%?@%@sﬁvmﬁfgﬁwaﬁﬁﬁ‘point in
time before tdeecgtiafol c@fmplBELY Detintral kBN SE ThO LGKIMBSIH S8R hekedved | ater
in the planning unit 105 can al so be 10i ncluded and integrated into al ready

pl anned rout #4OncFIpRLNG dor insiarrcpriadomebsie.tasontthgebagisl dhnackactrprisalét art ed on

hi s/ her rout 1 Ri ecor s, well ..as. ol ata that. m ght
have Changed%ﬁﬁéﬂ¥%aﬁﬁﬁgﬂ%552¥?*Pﬁ#gﬁﬁéﬁaﬁﬁghmﬂu§0§gﬂ%ﬁ%ggﬁﬁﬁé%QEO%f t he
stops that mighpichayperdhafugaddidsses tiotht lpeogapldeal aggad 0D nlan sdaské@gted 0 t he
deliverer via.th bile telﬁﬁ?nnunications networ k 108.. 15 The route

K ‘
planning is c4Hhe 65ﬁ¥yﬂﬁx¥ BWEWhVﬁﬁnHﬁWiwﬂb%p%ﬂmﬂﬁén%ég?énéﬁethe
addr esses t0 R oaRNA: Gk nRNe f)l@ﬁniqg |r1]1h;\[f E DS HEn@ RN it:i ucté@%l',\ezpiglt uphe

di stances between t he addresses. i S process, e associ ation of the
stops with tledaethavievebsci scamdébpa ctiten ipasit & e bafereothe sartefojd i M zat i on
criteria, for instance, 20in such a way that an equally. distributed

wor k| oad forIWHgﬁﬂE?W§%ﬂ%$§??guﬁ@ﬁﬁﬁvﬁ Ja?ha”gﬁpﬁﬁawgwﬁéqufama@aﬁation or
| engt h ofigt hendlQudesd iiste gt Thtd @fleadiNflaf XM t:EuPs. AN Bd 2RLIR doRE hgges the
determ nation of the stop sequence for the routes of the individual

del i verers, Hurdohiveigobaesstotedidnchis/bertreuts brthisrgse, sheherderiastwedl alrgoei t hm i s

preferably u in th |l anpi n ni 05 and.this can, b erforned in a
general |y ZSElﬁgmﬁnnﬁlﬁﬁte}?aVBﬁ 1%1&’4%%58%%’ ti‘ksl ‘f‘?%dfql hns?aﬁ C.4PE ?0 @Wéeﬂl'ileglf)%nces used
for the rout ef Hearwpisnat atightdel e cringed dudtd e oplearfd Aghstiitdd bQhe bef ore the
routes are conputed . and these distances are stored in a non-volatile nenory
unit 109 of ﬁﬁ%wﬁWéﬂ%ﬁﬁdnﬂﬁkﬂe@gﬁﬁnmﬁw6W%§HWPH”Eép%y out the route
30conput @¢i on, the planning unit 105 reads the distances between the
addresses to be serviced out of the nenory unit 109 and uses these

di st ances as Thheouteiplanning is carried out in the planning unit 105 on the basis of the

addresses to be serviced by the deliverers and on the basis of the distances
between the addresses. In this process, the association of the stops with the
deliverers is made on the basis of one or more optimization criteria, for instance,
20 in such a way that an equally distributed workload for the deliverers is achieved,
and so that the total duration or length of the routes is minimized. The route
planning also includes the determination of the stop sequence for the routes of the
individual deliverers. For purposes of the route planning, a heuristic algorithm is
preferably used in the planning unit 105 and this can be performed in a generally

25  known manner by a person skilled in the art.

The distances used for the route planning are determined in the planning unit 105
before the routes are computed and these distances are stored in a non-volatile
memory unit 109 of the planning unit 105. In order to carry out the route

30 computation, the planning unit 105 reads the distances between the addresses to

be serviced out of the memory unit 109 and uses these distances as the input



WO 2012/ 052495PCT/ E P2011/ 068294 11 vari ables for the route planning
algorithm In this process, for each of the addresses to be serviced and to
be included WO2#a/06230%8 e pl anni ng, di stances are provi dedriEe2a@lbesads t he

ot her addresses that are to be serviced. Sdbsequently, for each address,
especially the distances fromthe other addresses to this address can 5be
taken into account. These distances are preferably tine-rel ated di stances
that indicate how much time is needed to travel from one address to anot her

address. As an.alternative, however, the distances between the addresses or
other vari ablvﬁléﬁ%!%t"rﬁoﬁ?d‘%@ PRI %%QI‘EE’TI' _g’r‘gfsé?"’%(fﬂs%foft ?i‘éhf?glm@abl e to which
the di stancegdd@iRs td e REABELEh S bl Mgl @RIV IFALLRDI S} Fl%s%ﬂcé&%@ whi ch the

route planning is based. Thus, the distances can especially be values of a
vari abl e t hatr¢wdaddolsl ofphd etherexddreFsvs thiit steandeseviedstdseqhently tthe nenory

it 109 i L bed data ! e 1 Ly i .di trix.
Thi s matrix cARResdnto bR Gulnt! GhFLBitt il BiS b om an'

address i 5t obamkaddsiesscdunt. The entries on the main di agonal of the distance
matrix, that is to say, the entries do, have a value of zero. The distance
matrix is generally not symetrical, since in any case, the distance from

an address i i . cTo| g i I the di stance
From the 20 e aed RSty ERER, Pk ORI Y USPRIRTRI L 0e T hece
di st ances carms ipeded wriravasframamg atithats ta ancthteaddran Adah gssndtiveo addr ess |

cannot be dr'bven in tge reverse direction due éo one-way streets or the

like. It is PPBEYYSHCIFRCEHRIPEY AR aUIRRES PLOBEIABIS FIVES bF be
determ neg anen:Ref Pfe@ex%ﬁl?}’%‘é%aﬁ%& fo ‘mli%ﬁ %é‘(ﬂ%@ﬁ&% eAUf & a'd%t&hf% (gL anni ng

cal culator 105. Instead, distances that have been conputed one tine

f undanent al | gptiwrraiion stitgried upen whehtienonie plaintingl 8 Sasmid Thew) thealistseds f or
mul tiple route plannin rrocedur es. (however, in one enbodi nent, the

di st ances caﬁarbggpﬁ‘ﬁgl?:\)f g%‘?alW*ﬁ H R Ieg]faltllsl tofs WELHSded bel ow). The
determ nation of the distances is preferably carried out when the

associ ated 30addresses have to be serviced for the first tine. Wen new
addr esses t hahe distangestare stored in the memory unit 109 in a prescribed data structure,

15 preferably in a distance matrix. This matrix contains entries d;; that each indicate
the distance from an address i to an address j. The entries on the main diagonal of
the distance matrix, that is to say, the entries d;;, have a value of zero. The distance
matrix is generally not symmetrical, since in any case, the distance from an
address i to an address j does not necessarily correspond to the distance from the

20 address j to the address i. A reason for differences in these distances can be, for
instance, that a route from address i to address j cannot be driven in the reverse

direction due to one-way streets or the like.

It is provided that the distance matrix does not have to be determined anew before
25 every route planning procedure in the planning calculator 105. Instead, distances
that have been computed one time fundamentally remain stored in the memory
unit 109 and can be used for multiple route planning procedures (however, in one
embodiment, the distances can be updated, which will still be described below).
The determination of the distances is preferably carried out when the associated
30  addresses have to be serviced for the first time. When new addresses that are not

included in the distance matrix have to be serviced, it is provided that the



included in the distance matrix have to be serviced, it is provided that
the WD 2012/ 052495PCT/ EP2011/ 068294 12 di st ances between the new addresses
as wel |l as tH¥OA@PR{a298s bet ween t he new addresses and tPlag/Erebugrocgddr esses
of the distance matrix are determ ned and Blubsequently added to the

di stance matrix. The first time, the distance matrix can be determned in
order to prepare a certain route conputation process on the basis of the
addresses that are to be taken into consideration, and this can then be
stored in the.nenory unit 109. Figure 2a sho schematic illustration of
a di stance né?gg%ﬁfﬁgV@@éHwﬂﬁwﬁgﬁgﬁﬁﬁ&s3ﬁiﬁﬁ£ﬁ6§§?@xﬁp€Wﬁ@nﬂ#?§¥¥tine

det er m nat i onddieBselRAd ieSdRRGEARBICK X 1MW cehh AL ERSRRS N80 AN are
taken into account on the basis of which the route planning process for the

first-time coHpisrEetymdded tonke disstngpewtivatri x is carried out. Entries of

t he di stance matrix containing the distance values are shown in Figure 2a
in a crosshatched illustration. 15Wen one or nore addresses that have to
be includéd iThetflret (nbsleodienice autia (ahdadtRMPEOOESTESIOPiEald angHiited to
the planning unit 105, the planning unit 105 checks to see whether these
addr esses ar dO9P CeRAYatR Pioget oanrthe hesis@lrihe adrirgses that atp & bmiskemiata i x t hat

is stored in fessTiro] 3: . 1t hisS.. i fQr r nore of

t he received Cggﬁ?esée{s’ ?énétljﬁiég %}‘gtg %{lnﬂ():gess&n%lgl 2% 't%rlgaﬁ?l%@ﬁtlﬁgthg{r}lge és)dt ored in the
20menory uni tshd@9a sfeeratic nitpstratioho s diddnessatrixfthatheen pé abmined ounlid 105
ascertains that. o of t.he.received addresses are_not, i ncluded in

the stored v@???8ﬁ&§2ﬁﬁﬁg£§ﬁ§?%ﬂeg“ﬁh’?ﬂ?ﬁh¥ﬁ@ﬁ“FW@<SF%?hﬁ%%gh%%@M%En t he

addr essesoi N (6UgSkd ARe@mtIVEIbuRSMBE BEE oL Hfich 8w I%Qfégﬁa%ﬁﬁ 0t s
addresses already included in the distance matrix aré determ ned and stored

in the di stafleelimktimeconphiagoy péihdsligianrewmaex s arri@5of. Etgedhifdshance matri x
that is stor in.the.menory. unit 109, Figure 2b shows a schematic
iIIustration%%¥mgeygﬁg¥8ﬂR%¥H¥E%3%?@P%%%%&ﬁﬁ¥?%%Npﬂﬁﬁaﬂﬁgiﬁgﬁhmﬁﬁfernined

on t he basi s hafché¢dh@luvestiinon shown in Figure 2a after additional addresses
have been reported to the planning unit 105. In the situation

15 When one or more addresses that have to be included in the subsequent route
planning processes are transmitted to the planning unit 105, the planning unit 105
checks to see whether these addresses are already included in the version of the
distance matrix that is stored in the memory unit 109. If this is the case for one or
more of the received addresses, the distances used are those that are stored in the

20 memory unit 109 referring to this address. If the planning unit 105 ascertains that
one or more of the received addresses are not included in the stored version of the
distance matrix, then the distances between the addresses in question as well as
between the new addresses and the addresses already included in the distance
malrix are determined and stored in the distance matrix. This yields a new version

25  ofthe distance matrix that is stored in the memory unit 109.

Figure 2b shows a schematic illustration of a version of the distance matrix that

has been determined on the basis of the version shown in Figure 2a after

additional addresses have been reported to the planning unit 105. In the situation
30  shown by way of an example, the additional addresses M include addresses B; to

By that do not correspond to any of the addresses A, to Ay and that consequently



30shown by way of an exanple, the additional addresses Minclude addresses
Bl to Bmthat do not correspond to any of the addresses A to AN and that
consequent | y W\ RAIDIPH52495PCT/ EP20 | 1/ 06H294 13 wer e PRBEPRHGI008I®H i n t he
precedi ng version of the distance matrix. & shown in Figure 2b, the

di stances between the addresses Bl to BMas well as between the addresses
BL to BMand the addresses Al to AN are updated in the distance matri x. The
updated entries are indicated in Figure 2b by cross- hatching t hat has been

5ch d hat.chi t he or entries. In
Phe oo mandre e iR ehe PRt Saunt oA B et ates® Abotindb ance

matrix is al wayise g@dﬁé g badenass e&irtRad BhARVES,, tale@ﬁ a$ gétWeg'@gleby the
deliverers of the dellvery depot 101 and that have to be included in the

route plannl@émﬁﬁwﬁﬁthBmk@ﬁﬁWﬂ§MUﬁﬁﬁ1&0@fﬁ{@ew@é@@@édhﬁdEQMQepmanﬂlng
uni t. In thi Y g@%;td Clq 1§'§ %@g&ﬁcaﬁ&i %tﬁlg&t@] nuidc%s%% ?czlar\g\gg rtDI eces are

to be delivere are ¢ |n *PRE" di st ance

matri x. The aﬂmgedmma@ﬁpailsshaoﬂﬂe$l(b;@(h@tmﬁlg0&”$1$e @ﬁ‘gin%il%ﬁﬁlesSI nce over tine,
fewer and fewer addresses of the geographical area 102 remain that are
associated wth the delivery depot 101 but that have not yet 15been

I ncluded in thtﬂﬁle@hﬁlte%ef@st&/{ﬂ)fhalﬁ}sttﬂ'dﬁlom@'a?s'ianc@g ttl?erdlgt {1139119 ipertod of

time, the distance natrix wl ve grown to a scope in essentially
all or nuner@b@ﬂ@d@d@s@eéwmh@tenawémtbﬂbeoba&amws&bpﬂaﬂhﬂuﬂtwﬁdﬂmihe

delivery and/0 | ece ave been ntered 20into the
di stance mat &VGDYEI Ogﬁpfﬁg&:h ?8?%9&1 iPPC ’élmérlﬁ Dever

del i veredo an@ldﬂ[nr@l&lkteld)ﬂb@e 13p@fte@%&ﬁ@bﬁnnﬁ§%ﬁﬂ% thiénABs0a|sthed sites are
not in use, are not included in the distanée matrix. This is an advant age

of the as- neé@@ngﬁ@éﬂieﬁﬁsCffhe!ﬂv@akﬂﬁ)@t%ﬁtﬁetor’mtdeilxelﬁﬁand/blemdlsedttw arhe fact

h
o evant. for tRn Ry DERd R RUERT B llg TR AR P LRl ARG et v

enbodi ment  dildsh enidleks, aict becraihg dew@anind gxptaidardsaovie ddgtabBical 164 new
addresses that _are transmitted for a route pl anni process, it is not the

di stances tol 9@Fm%ﬁnﬂﬁ%aﬁﬁﬁﬁéé%@%wﬁhﬂﬁdﬁvVﬁﬂékH@bHﬂﬂnﬂﬂﬁ@hﬁﬁgﬁémﬁe mat ri x
that are; §009ﬁﬁﬂhﬁﬁdmpﬂﬁhéﬂﬁnﬁﬁenﬁﬂﬁgonly di stances that have to be
e route

included in

In this manner, after a certain period of time, the distance matrix will have grown
to a scope in which essentially all or numerous addresses that have to be taken
into account for the delivery and/or pick-up of mailpieces will have been entered
20 into the distance matrix. In contrast, addresses where mailpieces are never

delivered and/or picked up, for example, because the associated sites are not in
use, are not included in the distance matrix. This is an advantage of the as-needed
updating of the distance matrix that leads to the fact that there is only a need to
determine distances between addresses that are relevant for the delivery and/or

25  pick-up of mailpieces.

An alternative embodiment differs from the embodiment explained above in that,

for new addresses that are transmitted for a route planning process, it is not the

distances to all of the addresses already included in the distance matrix that are
30 computed, but rather, the only distances that have to be included in the route

planning are those already included in the distance matrix. The planning unit



pl anni ng are those already included in the distance matrix. The planning
unit WD 2012/ 052495PCT/ EP2011/ 068294 14 preferably determ nes the

di st ances betWeehi24538¢ address and anot her address t hatPCr4PaQid@e8394
included in the distance matrix if both ofl4 hese addresses are to be
included in the route planning. In the alternative enbodi nent, before the
pl anning unit 105 carries out a route planning process, it checks whether
t he di stances between the addresses to be included are stored in the

di stance matrix. The distances that are not included there are updated by

t he planningIﬁ%?¥w$6§g%ﬁﬁyﬁg§%%mgpgﬁ?mﬁﬁ?nﬁﬁﬁﬁgxﬁﬁﬁﬁﬁ@ﬂﬂ’ Waégg§g;they
remai n st or edhdths AlkRdiRmEdided Wide dOhdatiWiPRICSH BEscGRAFXIAArOWbe10f urt her
route pl anni ng _processes. The checki ng procedure can especially be carried

out when an adfdydeddnihegioutgdanénge included in the route planning is

transmtted. Here, a determnation is made as to whether distances between

the reported addresses and the al ready included addresses that are to be

i ncl uded bn thhéerabetrmtipt amhodigicat, befrotheplinnitsheinEFaapicdnut a @@ |f this
cont ai ned addresses, then the

is not the case for one 15qr or & ﬁ%ﬁgag% _ 7
di stances ar & UBHHREACHL leel Whelheyds : WPC%??%W“_} GResiesds behat are not
present are GMddAURYISbIIaddRMUititndenBatdlk STRNGSANRE kX are"i’f&ﬁ rRRXefiever and

fewer addresses are added over the course of tinme. 20in the previously
descri bed al thareateiupdaiedby dhagarmeng whie 1 ¢apl evangpfpoWerronegdedifeor pl anni ng
an individual royte is_ |ess skgc% femer‘disﬁgggﬁs have to. be determ ned.
However, if dIStancsy PBIRAGHYESREe Jiegiony 4p! FRUHECS HAATHEERSE have to
be i ncl uded iﬁlirtlidii%Lﬁ@praﬁﬂlhgg)ﬁiﬁegsem"ﬂféﬁih@&in@ﬁﬂfé@d@é tah dhpsdiginces to all of
t he ot her addresses included in the distance matrix, then the distance

matrix fillscasicd opbyheer gddigss hajihas wriedsclpdest indbgroyte plawdng ist er on

wi t hout the EA ) I 0. OfF . en in order
to deternine%?ﬁ%n%gggﬁﬂgﬁi%%%ﬂgé%ﬁgqyﬁkg%hg aygégngﬁgngggggggﬁyégdress t hat
ar e i ncl uded réportet addic skeamektheatready, intlndephdingssaghatrird toll¥SndQéanput es a
route fromthe first address to the second address within the road network
of the geogr OBt Planang arg stored indhg wepwppiiat 9% A tisdhaotithe cass oy Ggi ded

15 or more already contained addresses, then the distances are updated. With this
embodiment as well, distances that are not present are continuously added to the
distance matrix, whereby fewer and fewer addresses are added over the course of

time.

20 Inthe previously described alternative embodiments, the computing power needed
for planning an individual route is less since fewer distances have to be
determined. However, if distances to addresses are also determined that do not
have to be included in the current route planning, especially distances to all of the
other addresses included in the distance matrix, then the distance matrix fills more

25 quickly with distances that can be used later on without the need for any further

computations.

In one embodiment, in order to determine the distance between a first address and
a second address that are included in the distance matrix, the planning unit 105
30 computes a route from the first address to the second address within the road

network of the geographical area 102. A route computation means 106 is provided



WO 2012/ 052495PCT/ EP2011/ 068294 15 for this purpose. In the route

conput ation neans 106, the route is conputed in such a way that it neets
one or nore pPY@3YR{OBAS optim zation criteria. In parti cBCAEP2QIHERAEL est or
shortest route can be conputed. Preferablyl5 the optimization criterion that
is used for the route conputation is harnmonized with 5the optim zation
criterion that forns the basis on which the route planning is carried out
in the planning unit 105. In particular, the sane optimzation criterion
can be used. .The. pl anni unit 105 enters the djstance resulti fromthe
opt i nal rout&“ﬂﬁ?&mﬂﬁgagﬁéﬁ%ﬁ%‘e?@RHW@ROHﬂ§WHS$ﬁélé%ﬁ%H1ﬁﬁﬂ?@”@ﬁglconputed
optimal rout gaclPwWLGRitth@ bR ARERe FREEAFBINRL RS pasrdAare transmtted
to the delivery vehicles 103 that are then guided along the route on this
basi s. For t fegicplar.pbs Bstesty shotiese soutaeants contretesld Preforblyndtance, into the
navi gati on sysi.ens..of I Lver ehicles 103 in. order to.quide the
del i very veh*?#ggﬁg %ﬁﬁgﬁﬁg?$%ﬁlg%d%ﬁq#%%”%ﬁ%P%“%?“Wé@ﬁaQFPR%HWﬂ@&ructions.
15By t he Samehd gitiatizathowel@ion thit foans Mk dasiben phh e ehiidglhngiogies bet ween
the individual stops. are determined_ in the delivery vehicles 103,
independentlﬁmﬁﬁdpﬁbmﬁ aPengae dpHil At indarticylar.dbe sng aptHEiZel dilgiehces.
Thus, the nayj i h i m out es
independentl%wg?égﬁgb?gfggﬁﬁgggn%#g@?@%ﬁ%ﬁig%ﬁg p?gﬂﬁ§ gggﬂﬁ%gﬁﬁg&and/or

t he del i ver erautelgtietheidigandeenatont es bet ween the 20stops on the basis of
their local know edge of the area. The optinmal route is determned in the
pl anning unit 105 by consulting stored map data of the road network of the

geogr aphigal [iab@fentBimedintheBmpitiad paaal fRMsAWhifRiheaKamee, road
sections of the road network with which individual distances are

25associ at ed determigatigihis dasadrase dhrtmifiedt thadeliery vehpdeet0othat dre tvasi s of
data associ at) it e rpad segti.ons. For example, | engt h and an
aver age speegggg%%%@gpgﬁpggggl Pg@mégi1t@fpP%@“$@§HOE§EFWbﬁ§?n8ﬁQThe basi s

of whi ch t hef@lianmicegintniht ndGigak@nsys@ARW Eherlt iRV RBR1dsI 1B -ifi 6#dat R di st ance
needed to travel that road section. When a route froma first address to a

second addr e§_§1dP dherdolizpry; Wraipleszapnedhe ranes onriBabadeefmeniation inshiactiovad
]Elet wor k p e h?qg@%rﬁé)toﬁfw *Pxo%t?&f it'cHn Z& Ee gl‘o%dqﬁatg‘(?utgé gétgreé”}lnthgpt imal route
romthe first address td [ €ss.

the Sécond ad
individual stops are determined in the delivery vehicles 103 independently of the

route determination for determining the distances. Thus, the navigation systems of
the deliverers can determine the routes independently of specifications provided
by the planning unit 105 and/or the deliverers determine the routes between the

20 stops on the basis of their local knowledge of the area.

The optimal route is determined in the planning unit 105 by consulting stored map
data of the road network of the geographical area 102. The map data can contain,
for example, road sections of the road network with which individual distances are

25 associated or for which the distances can be computed on the basis of data
associated with the road sections. For example, a length and an average speed can
be indicated for each of the road sections, on the basis of which the planning unit
105 can compute an average time-related distance needed to travel that road
section. When a route from a first address to a second address is determined,

30  individual road segments of the road network are linked to each other in such a

way as to yield an optimal route from the first address to the second address.



WO 2012/ 052495PC1' / EP2011/ 068294 16 Al gorithnms generally known to the
person skilled in the art can be used for this purpose. Mreover, in one
enbodi nent, tW@2013(#5%85 are conput ed using traffic infor PETIEPRQ11H68194 he

basi s of which the distances entered in thié di stance matri x are determ ned.
Here, long-termtraffic hindrances can be taken into account such as, for
exanpl e, roadbl ocks and/or detours as well as relatively short-term

hi ndrances such as, for exanple, traffic janms. Due to the |longer-term

traffic hindrgnces, for exapple, certain road portions can excl uded
during the réﬂ%”%@ﬁﬁﬁ?ﬂ@ﬁy %Wlbb)ot\g‘%peli@hﬁﬂﬁ?%ﬁé[ie i 6¢1 bg ’éﬁf’a&?lr%ﬁsfi c
hi ndrances regidse.i n @ greater distance for traveling on the road segnments

and consequently, this is taken into account in the determnation of the
di stance. For exanple, during the route conmputation on which the distance

determ natioR,l.s based reater distances can be taken far .individual road
or t1 ons 1 1 - MoParPiE B tialifc SGRRecR R h SEE vl bR sRs - 15

Si nce thestr ahfthcbsistdfatliomniehiangrss auaed il M didMRuahut alhRidiaadanet wor k
of the geographical area 102, it is provided that the distances conputed on

the basis of ItoHe lengaerm drafhg bindapeasivan be taken dite gcqaynt wishab.donmeamat ri x, |t
can be updat j _ - f c T e ic
o Tuati on ¢ hat bLRky AREOANE G YRR SSHENES o RE FntPpbaGubi R B ¢ ne
scope of t he exaraple] tcaffinfaonsrdiean thel longmecrantaltic iirtrances, fosexaneld, ded t hat

t he di stances ar.e updated as soon as the planning unit 105 has ascertai ned
a change in A& F(ﬁlﬁfﬂot'itl@}stcﬁﬁ FSﬁClBithJ:\’émSé]é‘i QUi PIRNENG. (TRERPRVE- nf or mat i on

it has regei iedtohdd MbHAEmE BafiRIBEBafcdtSLAMNE R cRAIMARIR. iRl eiagdr ess and
a second address, preferably a new conputation-of the route between the

25addr esses 108 tcaiopd sepnaants @l dohecdoerslys thos istthleendhmragechintt irafh®i ¢ i nf or mat i on
or traffic determination of the distance. For example, during the route computation on
which the distance determination is based, greater distances can be taken for
individual road portions if a traffic jam has been reported for these road portions.
15
Since the traffic situation changes over time throughout the road network of the
geographical area 102, it is provided that the distances computed on the basis of
the traffic information are updated in the distance matrix. It can be updated, for
instance, when there is a change in the traffic situation that can be transmitted to
20 the planning unit 105 within the scope of the traffic information. In one
embodiment, it is provided that the distances are updated as soon as the planning
unit 105 has ascertained a change in the traffic situation on the basis of the traffic
information it has received. In order to update a distance between a first address
and a second address, preferably a new computation of the route between the

25  addresses is carried out on the basis of the changed traffic information or traffic

situation.

As an alternative or in addition to the inclusion of traffic information and the
resultant updating of the distances in the distance matrix, it can be provided that
30  the distances are determined by acquiring and evaluating the progress of the

deliverer on the completed routes. On the basis of the acquired position



situation. As an alternative or in addition to the inclusion of traffic
informati on and the resultant updating of the distances in the distance
matrix, it caMOBY2HFBF ded that 30t he di stances are det &CHER2M1/0¢828¢Cquiri ng
and eval uating the progress of the deliverler on the conpleted routes. On
the basis of the acquired position WD 2012/052495PCT/ EP2011/ 068294 17
information and acquired tinmes at which the positions have been reached, it
is possible to determ ne when the deliverer reaches the stops on his/her

t d whi.ch t r at ed di st ances have heen travyel ed etvveenthe
gggr gsggs of I‘?fggn!%tf%e qcﬂmiﬁﬁletuﬁ?ssatté{ﬁ’é@ @8PB%§OIF%W8¥)8%1€6€EW@T“ {fari abl es,

addi tional ompogihit s @e%lrmﬁe %%%%h\/&lﬂuﬁﬁcl{e@ﬂl@él@& Penil/AkSBul 3he
consi deration which are acquired while the routes ‘are beling travel ed such

as, for exarrpNheCh &llhe-lda@dalmwge&hm@b@dtlw@a@wwtmﬂhsa@hsssesﬂ'dnfethpos| tion
|nformat|on a&) rers or

bl e ddi
10t he del i veryptb‘/ Ihe all‘%g"‘hlgﬁ %’ées{a{l ‘?lnvt‘“tl% e? 8‘1 1H8n@ﬂ|0éﬂﬁ Fgunit 105 so

that it can hiacked hgludetdnvliotde g iGRNtoAYIabUAbE whhd KoM @ikd anabagd. By the
sanme token, it can be provided that the positions of the delivery vehicle

103 as wel | a%w@%eég@éélidaﬁlé@l syqhrast foz mearaple, the flisganpes teabled bedghthonal

i nformation g@? be | ogged in the positioning device and transmtted to the
pl anning unit 105, for instance, each 15time a route has been conpl eted. By
i ncluding the dat a acquired by Ihe deliverers or in the delivery vehicles

103, the di bet firs nd a sec ddress that were
act ual I§ tIrZ\L;g?«QaSIB v H%‘Paralgdd apé’q‘F? et H1qnah$aéa?p@ ¢ AIVEISISPT addr ess

to the Sﬁ@onﬂle%%délx’fy@%ﬁlc%%rl 0BRa® Bt ﬁé&%lttéd‘totthé PIMBMD&hit 1985Y (HafRlchSti C
val ues can be provided in the matrix. If the same route is traveled several

tines, it catrael 8e dbbvqwomdd@d ewria@te @lmawa‘@éwaledeléy dfe sahe teichudlchly travel ed
di stances ar t cor p e va in the distance
matrix in or geﬁpotwg&rd Z‘g‘%}g@ lonﬁfo ncgegw%rfy nglﬁlei a@leeéllﬁ@P%?‘Fé%@
i ndi vi dual dehicfefi ah@Uf esplicable, additional information can be logged in the

positioning device and transmitted to the planning unit 105, for instance, each

15  time aroute has been completed.

By including the data acquired by the deliverers or in the delivery vehicles 103,
the distances between a first address and a second address that were actually
traveled by deliverers on a traveled route from the first address to the second

20 address can be entered. In this manner, very realistic values can be provided in the
matrix. If the same route is traveled several times, it can also be provided that
average values of the actually traveled distances are computed and incorporated as
distance values in the distance matrix in order to reduce the influence of special
circumstances on individual delivery routes.

25
The distance values that have been determined on the basis of actually traveled
distances are preferably entered by updating the computed distances contained in
the distance matrix. In other words, before a deliverer has traveled a route
between two addresses and before the associated position data is available, a

30 computed distance is entered in the distance matrix. This is then replaced by the



25 The di stance val ues that have been determ ned on the basis of actually
travel ed di stances are preferably entered by updating the conputed

di stances corwaneaiedst«st he di stance matri x. I n ot her wordscrbaflosgon
deliverer has traveled a route between twogaddresses and before the

associ ated position data is avail able, a 30conputed distance is entered in
the distance matrix. This is then replaced by the WO

2012/ 052495PCT/ EP21111/ 068294 18 di stance t hat has been determ ned on the
basis of the ach|red data after a deliverer has traveled a route between
the addr essed!StEp bt becprsteaninednadle psisddbe taapiradidetesBes i ncl uded in

t he di st ance jgRl &t 606 1@55%‘&??&%% enepding on the tinme of day and/or

on the day ol die wee Ic rnformation is taken into account in

t he di stance matri X. The reason for this is the normal fluctuation in
traffic density that is greater, for exanple, during rush hour than at the
other tinmes. In order to take into account the 10fluctuations in the

di stancess i hyGaEyIENP H%deg&doett\pﬁén Vtg?ﬁ(?cﬁ?éseéjf R fﬂ@? th ﬂﬁ@tdfs'ta?ﬁgé Rl stored in

the menory unit 109 that are eac or a specific period of
time, especi gkhgralliochaagsplepérfding ¢i the tiofe cafaytyand//ooonﬂmrdaa ofdeovddkc day of
Lt _can SO ded t hat e i ndivi dual

h k. As be.
tent(:a r:NZg of t e %& 151% é%]c?gmﬁgf iR g télée@‘r'}m@()ar‘fﬁ?‘flgélpr OV §1%ﬂ°e&?ﬁ"b>6hg’|’?t‘§asf)ﬂat are

each valid f esr tHisfif gleeRimpiemicadsiod HofafficMasitythhtts Sreafthadi &RMple,t he
di stance matri x can be configured to have nore than two dlnen5|ons The

di st ances as$Btnatush hapt than piethg giheptimepdn pestes tofake inie agposntghef er abl y
average gst ?lﬂ&%ﬁu&ﬁ% 11?ercﬁ Pfc%'s Cl"f‘{:zLybe ?91?9(% {h%t Ecrv%l a? ldlS a.ﬁlﬁ {1191{1 x%§ %bet veen

t he addresses 1 n question ur
det er mi ned astozedfiunind memoqf uiit Hi9‘ fhat alélfeM1ma111tidm @nh_!/) @rsp@ﬁﬁ@pawdrcffd nmeasur ed
val ues. 20 I n anot her odi ne in ich the dellverers use different

means of tr aﬁgﬁo?stpﬁ?lﬁg}ﬁ ql&rSpf’ﬁ ¢ dgei of day angiay B aspeqilicdaye! thamep etes, it
can be provi dgdidatves ﬁ\éﬁﬁ Qiso @E FRRER (ARLhd $ ??w@ﬁa‘? efti@8 §Chk Qistdie MEMTOr Y

unit 109 and associ at e with Iven neans O transportatl on, Or as an
al t er nat i ve, ntatiex eavhrcoayprieé SGIVhEﬂ components that are each valid for d1ffelent periods

15 oftime. In this embodiment, the distance matrix can be configured to have more
than two dimensions. The distances associated with the various periods of time are
preferably average distances that are typically needed to travel the routes between
the addresses in question during the validity periods. They can be determined as a
function of traffic information and/or of acquired measured values.

20
In another embodiment in which the deliverers use different means of
transportation for the delivery and/or pick-up of mailpieces, it can be provided
that several distance matrixes are stored in the memory unit 109 and associated
with a given means of transportation, or as an alternative, the entries of the

25 distance matrix contain several components that are each associated with a given
means of transportation. These embodiments can also be combined with the
embodiments described above in which different distances are indicated for

different periods of time.

30 If, as described above, several values are provided for one or more distances, all

of the distance values are preferably added when the associated location is



25di stance matri x contain several conponents that are each associated with
a given neans of transportation. These enbodi nents can al so be conbi ned

wi th the enbodPaentts24&scri bed above in which different rdirsiraccess2as e
indicated for different periods of tinme. 30 f, as described above, several
val ues are provided for one or nore distances, all of the distance val ues
are preferably added when the associated |location is WD

2012/ 052495PCT/ EP2011/ 068294 19 reported to the planning unit 105.

Li kewi se, however,, it, C so.b rovided that the determnation i s nade
on an as- need@ﬁ”ﬁﬂé?gﬁ’?mgnn ﬁyﬁéﬂﬁwgﬁhhﬁﬂevﬁihé§1%Wbm%@éH@@deﬁ t he

route planni nge déélﬂnﬁzﬁﬁ)n% E{a@ré‘ﬁﬁ a8l hbetiel Badis WaS whRY e P vEEs JrRNner

descri bed above, realistic distances between numerous addresses of the
geographlcalHawédibﬁﬁwaswﬁpkmne@ with the delivery depot 101 are al ways
avai l able in the planning unit 105 for the route planning. The distances do
not have to be conputed anew for each route planning process, as a result

of whi ch ghe 15 @it BsiRh@RNAAINY 11%{11 vab @oﬁi? edl %dlh@ Wharf¥ey @esé-l%b‘d' a%gl/% weﬁ@ﬁ@over
the required distances are al so avai when new pl annin

carried out dﬁﬁ§ﬁ@$@ﬂh@@1@@n@©us@wkﬁ%ﬂ8¢ﬁm®gmmmMéamlmﬁ@&&hdmemamdannlng can

d h
o anni ng uni " 0BE AR PR abLRl AL NEIAGCRT R Bl EAR HE T G alea

into the del rvee planoingeThd distahesaddioebsvead bt RempueH abi@y Gsrd@Eh Wag not
previously included in the distance matrix, then the new planning of the
route mer el y Praogieriecess. g f & P tihos e rqye plagpiag cas bpeariedAutAgls addr ess
and the 120 @ifagry. addresses that have been included in the distance matrix.
| f the address was al ready included in the distance matrix, then there is
no need at all for a distance conputation in order to carry out the new

pl anni ng of e deliyery ro Altho h thF 1nvent|on was scrlbed in
detail in t hYPaEr; %gl%}hlaeéj HIS anges a1e o available when new planmn as to be

carried out on short notice for one or more routes.

15 Such new planning can be provided, for example, so that pick-up orders that are
received in the planning unit 105 after the start of a delivery route can be
integrated into the delivery route. If the address of the pick-up order was not
previously included in the distance matrix, then the new planning of the route
merely requires a determination of the distances between this address and the

20 other addresses that have been included in the distance matrix. If the address was
already included in the distance matrix, then there is no need at all for a distance

computation in order to carry out the new planning of the delivery route.

Although the invention was described in detail in the drawings and in the

25  presentation above, the presentations are to be considered as being illustrative and
provided by way of an example, but are not to be construed as being of a limiting
nature; in particular, the invention is not restricted to the elucidated embodiments.
The person skilled in the art can glean additional variants of the invention and its
execution from the preceding disclosure, from the figures and from the patent

30  claims.



25 presentation above, the presentations are to be considered as being
illustrative and provided by way of an exanple, but are not to be construed
as being of avopemwos2#gs nature; in particular, the invenPComP2EI1MNEBL4
restricted to the elucidated enbodi nents. Zbhe person skilled in the art can
gl ean additional variants of the invention and its execution fromthe
precedi ng disclosure, fromthe figures and fromthe patent 30clainms. WO
2012/ 052495PCT/ E P2011/068294 20 In the patent clains, ternms such as
"encomnpass”, "ﬁ%gg ise', "contain", "have" and the like do. not excl ude

addi tional el enprlaips B HEMSPHE 455 ENEAMRATE -1 FRIBPLISS t SOBREY T8 VEloes not
precl ude the pji tealke C%afﬁ)k[] ekd]ﬁ!evdﬂﬁﬁ;nap&é’ﬂl&ﬂs Bfagleﬁsx ?ﬁé’h?e $Mife fodBeions of
several of the units or devices cited In e patent clalns. Ahe 5reference
nunmer al s |ndnﬁai%@ﬂ%mwth®cmd¢énuﬂmhhﬁhdlaﬂenﬁﬂﬂdt00®ennmnsn¢ﬂed as a
limtation of. the neans  a

2012/ 052495PEFIERSDY %%%ngﬁ%ﬁ? ?ﬁ ‘é%wg%lﬁé’t m@b@ Pt Slaanildg rout es t hat

each i nvolve &tepRi Men@hlsHABLANS: th@geammn@@@e iAo WhtsRugesgapence of the
| ocations is determ ned on the basis of the distances between the

| ocat i ons, whanitian phthedienanekgelsembeyedf i rst | ocations of a first route
are stored in the menory unit in conjunction with the determ nation of the
first route, and a subsequent second route is determ ned on the basis of

di stances between | ocations of the second route stored in the nenory unit
and on the basis of distances between additional |ocations of the second
route, wherein the additional distances are updated in the nmenory. The

met hod according to claim1l, wherein stored di stances between the | ocations
of the second route are utilized for determning the second route, if they
are available in the menory. The nmethod according to claim1 or 2, wherein,
in conjunction with the determ nation of the second route, the additional

| ocations of the second route are determ ned for which no associ at ed

di stances are contained in the nmenory, and di stances pertaining to these
additional |ocations are determ ned and stored in the nmenory. The net hod
according to one of the preceding clains, wherein distances between the
additional |ocations and/or distances between the additional |ocations and
the locations already contained in the nenory are determ ned and updated in
t he menory.



The net hod according to one of the preceding clains, wherein the distances
are tinme-rel ated distances. WD 2012/ 052495PCT/ EP2011/ 068294 22 6. The

met hod accor WAZoRHSHE of the precedi ng cl ai ns, wher ei RCTE@2@I1SNLCES
between the locations are determ ned as a Fluncti on of determ ned routes
between the | ocations. 57.The nethod according to one of the preceding
clainms, wherein the distances stored in the nenory are determ ned and/ or
updated as a function of traffic information. 8. The nethod according to
one of the preceding clains, wherein the 10di stances are determ ned on the
basi s of neaéﬁwgﬁ val ues acquired while the route is being travel ed, and
then updated in the nenory. 9. The nethod according to one of the
precedi ng clains, wherein, for at |least two | ocations, several distances
bet ween t he llocat i‘omstheddosplammang rontdsikat EBeteimyplye smpdinghesenelioss ances ?reh
valid for differen riods. of ,tinme. 10. T t hod according tg one of the
precedi ng c|ains,1%%@5%%%g“?bF&ﬁ%f?%%%?w%&£§?3§£PP8%§?bEEOEF§P“ %t ances
bet ween the | ocat ibasis otuhe dsdiiceddbdtived e MRADGYs, whBebil e SRtdicsd BIees apply
to different neans, of transportation. The nethod according to claim9 or

10, wherein the fifrgtloctianoel 4 fist wateone siosutia themgepsrt wihiadoannetien basi s of
t he di stance t hat N g N _ { i i ich one.of .the
| ocations is reacheggg%gégéﬁpga @ﬁ%%?g%9lg£€ﬁ§aﬁ§%n UBY SEPRASPEY Pat i on
that is to be usedetermined on the basis of distances between locations of the second route
stored in the memory unit and on the basis of distances between additional
10 locations of the second route, wherein the additional distances are updated

in the memory.

2. The method according to claim 1, wherein stored distances between the
locations of the second route are utilized for determining the second route,

15 if they are available in the memory.

3. The method according to claim 1 or 2, wherein, in conjunction with the
determination of the second route, the additional locations of the second
route are determined for which no associated distances are contained in the

20 memory, and distances pertaining to these additional locations are

determined and stored in the memory.

4. The method according to one of the preceding claims, wherein distances
between the additional locations and/or distances between the additional
25 locations and the locations already contained in the memory are

determined and updated in the memory.

5. The method according to one of the preceding claims, wherein the

distances are time-related distances.
30



12. The net hod according to one of the preceding clains, wherein the routes
for delivering and/ or picking up mailpieces are planned, and the | ocations
are addr esseVQRH2OSIHEF | pi eces are to be delivered and/ ecTgireledesaps WO
2012/ 052495PCT/ EP2011/ 068294 23 13. A conpuX2er program conprising a software
code containing commands for carrying out a nmethod according to one of the
preceding clainms on a data processing system 514. A device for planning
routes that each involve stopping at numerous | ocations, conprising a route

pl anni ng unit tha nfigqured to determ ne a sequence of the |ocations
for the rout&s on ‘ﬁén%ﬁ%{§g8¥hW%@‘H¥§ ﬁ d%gﬁﬂgﬁﬁiﬂﬂwtw CIPIPdat i ons and t hat
i's connected to adMRdAREYbtkén thWaﬁbﬁh Jl@@@t%ﬁfﬂﬁl@d Y AARCASH YMddierhined
configured so that distances between first locations 10of a first route are

stored in the memseyeubitive¢mthe dotiatiie i on wi th the determination of the
first route, and a subsequent second route is determned on the basis of
di stances between | ocations of the second route stored in the nenory unit

and on the basis ahedisbaneesrdogt vwean oaddigt@umly Jasat WS iMher ei n t he
route planning unit is conflgured to update the 15d|stances to the

addi tional | ocati @Hémcas sipied pibthsmyernerytare determined and/or updated as a
function of traffic information.

8. The method according to one of the preceding claims, wherein the
10 distances are determined on the basis of measured values acquired while

the route is being traveled, and then updated in the memory.

9. The method according to one of the preceding claims, wherein, for at least
two locations, several distances between the locations are stored in the

15 memory, and these distances are valid for different periods of time.

10.  The method according to one of the preceding claims, wherein, for at least
two locations, several distances between the locations are stored in the

memory, and these distances apply to different means of transportation.

20
11, The method according to claim 9 or 10, wherein the first and/or the second
route is determined on the basis of the distance that applies to the period of
time in which one of the locations is reached and/or that applies to the
means of transportation that is to be used.
25

12. The method according to one of the preceding claims, wherein the routes
for delivering and/or picking up mailpieces are planned, and the locations

are addresses where mailpieces are to be delivered and/or picked up.
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13.

14.

23

A computer program comprising a software code containing commands
for carrying out a method according to one of the preceding claims on a

data processing system.

A device for planning routes that each involve stopping at numerous
locations, comprising a route planning unit that is configured to determine
a sequence of the locations for the routes on the basis of the distances
between the locations and that is connected to a memory unit, wherein the
route planning unit is configured so that distances between first locations
of a first route are stored in the memory unit in conjunction with the
determination of the first route, and a subsequent second route is
determined on the basis of distances between locations of the second route
stored in the memory unit and on the basis of distances between additional
locations, wherein the route planning unit is configured to update the

distances to the additional locations in the memory unit.



