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DYNAMIC ROUTE PLANNING

Technical fietd of the invention
This invent.ion rel-ates to a system for route planning

for transport vehicles and for loading Lhe transport vehicfes
w j-th ob j ect-s to be transported, as wel-f as a corresponding

method for operating the system.

Background of the invention
Route planning is performed in a plurality of fields

related to the distribuLion of goods and/or the calling on

muJ-tiple destination addresses (or delivery addresses), and

comprises determining an optimal sequence in which the

destinal-ion addresses are to be served where cerLaín orders

are to be dispatched. One example of a fiel-d where route

pJ-anning is very import.ant is delivery and col-Iecting parcels

and other mail, for which once or several- times per duy,

transport vehicles run trips comprising orders for varying

addressees.

Route pJ-anning is performed in particular by taking into
account the addresses to.be served on 1-he trips. The input
quanl-ities of roul-e planning are in particul"ar the distances

between the respectj-ve destination addresses and the

J-ogistics center where the delivery vehicles are deployed.

The disLances are specified e.g. in a distance matrix which

is optimized for carrying out the actual route planning' and

a route plan is created for each transport vehicle.
From DE 10 2004 0I9 232 84, a method for route and

itinerary planning is apparent wherein in particular the

determination of the sequence of the addresses to which

objects are to be del-ivered and./or col-Iected is done for the

trips to be planned respectively according to geographical

data.
According to the rouLe plan, Lhe objects to be

transported are assigned to the respective transport vehicles

and then l-oaded thereon. It may then happen t-hat beLween

objects having an already existing route plan (planned
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objects), a considerabfe amount of objects is conveyed to the

Lransport vehicfes for which there is no roul-e plan

(unp]_anned objects) . such unplanned objects interfere with

the optimal process fÌow as they may be loaded inlo tr:ansport

vehicles for the route plan of which the unplanned objects

have inconvenient destination addresses so that t.he transport
vehicl-e woufd have to follow a non optimal Lransport

itinerary for delivering Lhe planned and unplanned objects.
Maybe the transport vehicles. to whj-ch the unplanned objects

are conveyed, are already fully loaded. Possibly, the

unplanned objects must be manual-Iy removed from the loading

station which may imply a large amount. of work- Therefore,

some loading systems wil-l_ prematurely sort out unplanned

objects at appropriate l-ocations. In this case. unpJ-anned

objects must also be buffered as they can onJ-y be taken -into

account in the next route plan. This again will- resul-t in

high J-ogistic effort. rn both instances, the distribution of

the unplanned objects is delayed, which is undesirable from a

customer's point of view, and moreover uses unnecessary

resources.
Summary of t-he invention

The object of this invent.ion is to provide a system

allowing for dynamic route planning for unplanned objects to

be taken into account in existing logistics processes.

This object is solved by a system for route planning for

transport vehicles and for Ioading the transport vehicl-es

with objecl-s to be transported, Lhe system comprising a

computer system having a database wíth shipment data

al-l-ocated to the objects to be transported, the computer

system creating for each transport vehicLe by means of the

shipment data al.Iocated to the objects an all-ocated first

route plan for the objects 1-o be del-ivered on a date of

delivery with the respective transport vehicfe, and the

syslem comprising a means of conveyance, preferably a

conveyor belt, conveying the objects to be transported
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according to the route plan to the al-l-ocated transport
vehicLes, characterized in that the system furLher includes a

checking station and a recognition station, wherein 1-he

checking station is provi.ded for checking whel-her a f irsl:
route pJ-an exists for the respective objecLs passing thrcugh

the checking station whil-e l-hey are being conveyed to the

transport vehicles, and whÌch is provided, in the event of a

non-existent first route plan, for emitting a corresponding

error signal, in that the recognil-ion station is provided for
detecting, based on the error signal, the shipment data for
the object invofved without a first rouLe plan by means of
appropriaLe detecting means, and Lransmitting such newly

detected shipment data to the computer system' and in that
the computer system is provided for allocating the object
with newl-y detected shipment data to an appropriate transport
vehicle whil-e it is being conveyed with the means of
conveyance to the transporl- vehicles, and for converting, in
accordance with Lhe transmitted new shipment data, the first
route plan for this transport vehicle into a second route
plan in which t.he object with newly detected shipment data is
taken into account.

This system avoids the disadvantages of prior art, and

by means of dynamic route planning taking into account

unplanned objects resul-ts in an unperturbed process f1ow,

reduced effort in conveying the objects, âD opt.imized

transport itinerary when delivering planned and unplanned

objects, and thus faster distribution of the objects to the

customers.

Herein, route planning designates a fixed sequence of
addresses (e.g., defivery or destination addresses) at l-east

for the respective objects exisl-ing in the transport vehicj-e.

According 1-o the route plan, the driver of the transport
vehicl-e wi11 visit the detivery add¡:esses of the respective

ob j ects and del-iver the corresponding ob j ects at t-he

respect-ive del"ivery addresses until" t.he Iast delivery address
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of the route plan has been reached, and the fast object has

been defivered. Furthermore, a route plan may incl-ude one or
more pick-up addresses where the driver of the transport
vehicle, in addition to distributing the objects, or without
distributing any objects, will also pick up new obiects, e.g.
for taking them back to Lhe logistics center where the
transport trip started out. The route plan created for the
planned objects prior to Ìoading of the transport vehicl-e is
cafled the first route plan. Herein, Lhe term "transport
vehicl-et' comprises afl- possible means of transportation
allowing for objects Lo be delivered to addresses. and is not

limited to motor vehicfes only. All-ernative transport
vehicl-es may be for instance bicycJ-es, ships, airplanes, etc.

The term objects designates any kind of item which can

be delivered to a delivery address. Examples for such objects
âre mail- ítems, in particular fetters, parceJ-s t or smaIl

parcels. In terms of the present invention, pJ-anned objecl-s

hereÍn desiqnate objects for which a first route plan exists.
On the other hand, ob j ects wit-houL a f irst- route plan are

unplanned objects.
The term "shipment daLa" includes any kind of data which

is required or useful for distributing an object along the

logistics chain (from submission of the object to successful
distribution thereof ) . Shipment data is in particu.l-ar one or

several- items of the fottowing information: sender' invoice
recipient, recipient, contact person of the sender, the

recipient, or of the invoice recipient.' details on the

conLent of t.he shipment, detaj-Is on features of the shipment

(e.g., size, weight, fragiJ-ity, etc.), information on desired
additional- services (e.9., speciaÌ time of delivery), as weÌÌ
as shipment identification details. Herein. shipment data is
al-l"ocated to the relevant object in a database, i.e. shipment

data is saved as data in t-he database and aLl-ocated to t-he

object via an appropriate data connection. Such a data

connection may be for instance a data link or can be embodied35
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in tabul-ar form as a data row. For instance, if the object is
ídenLified with an objecL identifying detaiJ- anywhere in the

system, then all of the shipment data existing in the

database for this object is to be retrieved or provided by

the database (upon request or automaticalJ-y when an object is
identified anywhere) .

The obrjects are transported by a means of conveyance

from a sLorage area, ë.g., a high-rise warehouse, to the

transport. vehicles planned by the computer system according

to the first route pJ-an. A suitable means of conveyance can

be for j-nstance a conveyor beft, wherein the term "conveyor

bel-t" aÌso includes for instance a complete system consisting
of several separate conveyor belts. I¡ùithin t.he scope of
present invention, a person skilled in the art may al-so

choose other means of conveyance.

The checking station incfudes any kind of station
suitable for determining whel-her checked objects are taking
into account in a first route plan or not. E.9., in one

embodiment, for this purpose, the checking station may

receive all of the first route plans from the computer system

via a data connection (e.g./ a data cabi-e or a wireless data

connection such as WLAN for example) prior to loading the

transport vehicles. For this purpose, the checking station
incl-udes a data store and a processor unit carrying out a

comparison between route pJ-ans (including relevant objects)
and the respective checked object. In another embodiment, the

checking station may for instance be connected via a data

connection (e.9.. a data cabfe or a wirefess data connection

such as WLAN for example) to the computer system, whereby

each checking result regarding Lhe corresponding object .is

transmitl-ed l-o l-he computer system. Next, Lhe computer system

checks the first route plans for the object involved and

notifies the checkíng station as to whether the object
invoLved has been taken into account in one of the first
route plans or not. For the objects conveyed to the l-ransport35
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vehicfes to be checked by the checking station, all objects
must pass by the checking station on their way to the

transport vehícfes. 8.g., for a conveyor belt as the means of
conveyancer this could be done by arranging the checking

station ín or at the conveyor befL. A non-mobile checking

station is then arranged in the conveyor belt' Herein, the

conveyor belt may go through the checking station.
Alternatively, the checking station may also be made so as to
be mobile, e.g. as a mobil-e hand scanner operated by the
personnel at the conveyor beft. In this case. the checking

station is arranged at the conveyor belt. The checking

station comprises appropriate means for recognizing the

object to be checked. Such means can b'e for instance a

barcode scanner. Tn the scope of l-he present invention, a

person skíIled in the art mây al-so choose ol-her appropriate
means, e.9. RFID readers. The objects must bear the

corresponding appropriate features for 1-he readers so as to
be read as part of the check.

The error signal in case of an unplanned object can be

sent via a data connection (e.g. a data cabl-e or a wireless
data connection, such as !ùLAN for example) directly either to
the recognÍ1-ion station and/or the computer system for
further treaLment including Lransfer l-o the recognition
station. In one embodiment, the error signal can aÌso be

emitted opticalty, acoustically, or in another form in the

area of the means of conveyance. A person skilÌed in the art
is capable of appropriately choosing the data format of Lhe

control signal within the scope of the present invention.
8.g., the error signal may be a starl- sígnaÌ for a subsequent

recognition procedure by the recognition statíon.
The recognition station incfudes any kind of stations

suítable for detecting shipment- data. For this purpose, the

recognition st-ation may incÌude suitabfe detecting means,

e. g. one or more OCR scanners enabJ-ing 1-ext or optical
character recognition for the shipment data located on the
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object. Thereby, e. g. handwritten delivery and sender

addresses can be read and converted into el.ectronic data

files and transmitted. shipment data newly det-ecLed at the

recognition station is transmitted via a data connection

(e.g., a data cable or a wireless data connection, such as

WLAN for example) to the compul-er sysl-em- If it is not

possible f or t.he shipment data to be detect-ed by the

recognition station, then the object can be sorted out, e'9.

at the recognition sLation, from the means of conveyance,

e.g. via a sorting belt or a sorting device. Determining

shipment daLa for such a sorted-out object can be performed

(if possibl-e) differently.
The Lransmitted shipment dal-a is processed by the

computer system so t-hat the exísting first route plans are

checked for the possibility of adding further objects. For

transport vehicles, which are already fully loaded due to the

existing route pfan/ or about to be fully l-oaded, the

unplanned object invoÌved can no longer be integrated into a

second route plan for this transport vehicle. Tn case the

transport vehicles stilI have some free capacity, for a

suitabfe transport vehicle, the object is conveyed to this

transport vehicle and the previous first route plan for this

transport vehicle is converted into a second route plan, now

with the previously unplanned object. After conversion, the

previously unplanned object is now a planned object. This

dynamic route re-planning has to take place while the objects

are being conveyed to the transport vehicfes. Typical

conveying times on the means of conveyance OnIy amount to a

couple of minutes. For this to be done in due tíme, it is

advantageous for the checking and recognition statj-ons to be

arranged at an early point of conveyance in the means of

conveyance, e.g. at l-he beginning of the means of conveyance

near the storage area for the objects or near an object

loading zone for the means of conveyance.
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Herein, the computer system may incfude one or more

computers or servers. The computer System can be connected to
other togistics centers and the databases with shipment dal-a

thereof, as well as to other externaf databases. Among

others, the system can be a web*based system wlth access to
the Int.erneL. The data connect.ions within the system and,/or

the computer system can be estabtished via appropriate data

cabl-es or wireless dat.a connections (e.9. üíLAN) -

fn one embodiment, the objects incfude together with the

al-located first route plan a corresponding machine readabl-e

route label- to be read by the checking station. This route

label can be for instance a barcode or RFTD tag glued to or

printed on the object. For attaching the route labeI, the

inventive system may include a labeling unit creating the

route labe1 allocated to the objects and/or applying them to

the objects. The computer system is connected to the labeling

unit via an appropriate data connection and transmits at

l-east the first route plans to the labeling unit for creating
the route label. Herein, the information contained in Lhe

route labef may designaLe among others the al-located

transport vehicfes.
In one embodiment, the detecting means is at Ieast one

reading unit- for optical character recognition and,/or barcode

recognition. In a preferred embodimenL, the recognition

station incl-udes several reading units, wherein the reading

units are arranged so that optical character and/or barcodes

can be recognized on alf sides of the object. As the shipment

data is not necessarily located on the top of a conveyed

object, it musL be possible to detect al-so the other sides of

the object. Por this purpose, it is not necessary for the

reading units to be l-ocal-ed on a-II sides of the ob j ect . In

order to ensure that all sides of the object are read, the

recognition station may include means for turning oI rotating

the objects so that two or three reading units together with

one appropriate turning or rotating unit are suffj-cient for
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detecting a.l. l. sides of an obiect. A person skilled in the art
is capabJ-e of providing turning and/or rotating units within
the scope of the present invention appropriate for detecting
shipment data.

In one embodj-ment, the computer system is provided for
evaluating t.he newl-y detected shipment data transmitted by

the recognition station and checking for complet-eness and,/or

consistency l-hereof. Evafuation is performed e. g. by

al-locating the detected shipment daLa to certain shipment

categories, such as first name and family name of the

recipient for examp.Ie, the associa,{-ed streeL name' post code,

city, and corresponding details for the sender. When the

existing data is checked for compfeteness, the existíng data

regarding the respective shipment categories is checked.

Herein, certain detaiÌs may be missing, e. g. a city is
specified in the delivery address, but the associated post

code is missing. Also, parts of the name may be missing, i.e.
first name or family name. Every piece of information
required or useful for the delivery (distribution) of an

object may represent a specific shipment category. The data

in afl of the shipment categories together amounts to al-l of
the shipment data. ln this case, for successful- deJ-ivery, it
is not necessary that al-l shipment categories be fill-ed with
data. Vùhen consistency of the shipment data is checked,

possibte contradictions in the shipment data are recognized

and assessed. 8.g., the specified post code might not match

the spec.ified city. In this case, the post code may be given

priority over the city name. Based on experience with such

inconsistencies, usually the wrong cÍty was specified for the

correct post code.

fn a preferred embodiment, the computer system is
provided for comparing the transmitted newly detected

shipment data in case of incompJ-eteness or inconsistency at
least wiLh the shipment data existing in the database and for
completing and/or correcting the newly detecLed shj-pment
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data. The search for ex1sting shipment data in the database

could resu.It f or instance in that l-he delivery address

invofved in den detected shipment data is aÌready completely

and correctJ-y known in the database. In this case' the newly

det.ected shipment data is completed and possibly correct.ed

with the already existing shipment data avaifable for this
address. As already described above, it ls also possible that
when the post code specification is given priority in the

shipment daLa, the wrong city belonging to the post code is

overwritten (corrected) by Lhe compuLer system' The

information used for correcting and/or completing maybe on

the one hand the shipment data already exísting in i-he

dal_abase as such data can be accessed easily. Additional
informaLion may also be obtained via databases with
djrectories of inhabitants, site maps, servers with e-mail-

directories, or other additional information" For this
purpose, the computer system may either access external-

databases having such data, or the database of the inventive

system as such contains such additionaÌ information.
fn one embodiment, i-he computer system is provided for

determining for each possible completion and/or correction a

probability of the correctness of the possibl,e completion

and/or correction, and for executing the completion and,/or

correction only for a probabilil-y above a threshofd. such a

threshofd can e.g. be a probability greater than B0 3,

preferably greater than 90 Z, and more preferably greater

than gS s" . An estimaLe of Lhe probabi]-ity can e. g. be made

from the ratio of the number of consistencies in individual-

shipment categories for known shipment data to a t.otal- number

of shipment data for the region invol-ved where the recipient

is searched.

In one embodiment., if checking of the newJ-y detected

shipment data is successful-, the computer system is provided

for al-Ìocating the newly detected shipment data or the

completed and,/or corrected shipment data to the corresponding
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object and for storing them in the database. Such al-l-ocated

shlpment data can then al-so be used for later checks as part
of the database.

In one embodiment. l-he computer system is provided for
establ-j.shing possible second route plans taking into account

the object with newly detected shipment data for all
transport vehicl-es with first route pJ-ans, and selecting
according to predefined criteria the most suitabl-e one of all
second route plans, and allocating the object to the

transport vehicÌe with the most suitab,le second rouLe plan.

Herein, it is checked for all transport vehicles in how far
the newJ-y added object fits into the originaJ- firsL route
pÌan, vJithout having to perform unaccept-able modifications to
t-he original- first route plan for the subsequent second route

ptan. fn this respect' possible criteria could be route

duration, route length, fuef consumpLion of the transport
vehicle, degree of utifizal-ion of the avaifable transport
capacity (size of the transport vehicfe) etc. For the most

suitabfe route with such criteria to be determined, locations
where the quantities invoJ-ved are minimal- or maximal are

looked for. The transport vehicle with the most suitabfe
route plan is al-Iocated to the originally unplanned ob¡ect.

In another embodiment, if newly detect-ed shipment data

is not successful, the computer system is provided for having

the corresponding object removed from t-he means of conveyance

prior to loading into a transporL vehicl-e by driving an

appropriate sorting means. Thus, aL an appropriate J-ocation,

the unplanned object noi- a,llocated can be removed from the

process ftow with Iittl_e effort and taken into account for
later transports when the shipment data has been determined.

The invention al-so involves a method for route pJ-anning

for transport vehicles and for foading t-he transport vehicl-es

with objects to be transported, wherein the objects to be

transported are al.locat-ed shipment data in a computer system

with a database, comprising the steps of:
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- creating a first route plan a-IÌocated for each

l_ransport vehicl.e for the objects to be del-ivered on a date

of distribution with the respective transporL vehicle by

means of the shipment data all-ocated to the objects,
* conveying the objects to be transported according

to the first route plan to the al-Iocated transporL vehicl-es

via a means of conveyance'

- checking by means of a checking station whether â

first- route plan exists for the respective objects passing

t.hrough the checking station while being conveyed to the

transport vehicles,
- emitting a corresponding error signaJ- by the

checking station in case of a non-existent first route plan,

- detecting the shipment data by means of appropriate

detecl-ing means in a recognition station based on the errol

signal_ for the object invol-ved without a first route plan,

- transmitting such newly detected shipment data to

the computer system,
_a}locaLingtheobjectwithnewlydel-ectedshipment

data while it is being conveyed by the means of conveyance to

the appropriate transport vehic.Ies by the compuLer system,

and

- converting the first route plan for this

appropriate transport vehicle into a second route plan taking

into account the object with newfy detected shipmenL data.

In one embodiment, the met-hod further includes the steps

of:
- evafuating the detected shipment data transmitted

from the recognition station by the computer system, and

- checking the newly detected shipment data for

completeness and/or consistency by the computer sysLem.

In another embodiment, the method further inclucles t.he

steps of:
-comparingthetransmittednewJ-ydetectedshipment

data, in case of incomptetr-eness or inconsistency/ at l-east
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with existing shipment data in the database by the computer

system,

- compteting and/or correct.ing the newly detected

shipment data by t-he computer system; preferably, for each

possible compÌetion and,/or correction, a probabilil-y of the

correcLness of the possible compJ-etion and/or correction is

determined, and Lhe completion and/or correction is performed

only for a probability above a threshold.
In another embodimenL, the mel-hod further incÌudes the

steps of:
- aflocating the newly detected shipment. data to the

corresponding object if the shipment data have been

successfully checked and stored in the database by the

computer system, or

- driving an appropriate sorting means by the

computer system for removing the corresponding object from

loading of the means of conveyance in a transport vehicle if

the newly detected shipment data have noL been checked

successfully.
In another embodiment of the method, the step of

converting the first route ptan into a second route plan

comprises creating possibl-e second route plans taking into

account the object with newly detected shipment data for all

transport vehicles with firsL route plans, and seJ-ecting the

most suitabl_e one of all- possibte second route plans

according 1-o predefined criteria, and allocating the object.

to transport vehicl-e with the most suitabLe second route plan

by the computer system.

Brief description of the drawings

The above and other aspects of the present invention are

represented in detail- in the drawings.

Fig. 1 shows an embodiment of the inventive system'

Fig. 2 shows an object with shipment daLa and route

label-.

Fig. 3 shows an embodimenL of the inventive method'
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Detai.ì.ed description of embodiments

!-ig. 1 shows an embodiment of a system l- f or route
planning for transport vehicles 3 and for loading the

transporL vehicfes 3 wit.h objects to be transported 2- For

this purpose, the system 1 incl-udes a computer system 4 wiLh

a database 41 where shipment data aÌlocated to the objects 2

is stored, €.g. for object-1 information on sender-1, invoice
recipient-1, recipient-1, conl-act person-1 of the sender, the

recipient, or the invoice recipient, detaifs-1 on the content

of the shipment, details-l on features of the shipment (e.9.

size, weight, fragility, etc. ), information on desired

additionaf services (e.g. special delivery times) as well as

shipment identification details, or for objecL-2 information
on sender-2, invoice recipient-2, recipient-2, contact

person-2 of the sender, the recipient, ot the invoice
recipient, details-2 on Lhe content of the shipment, detaifs-
2 on features of the shipmenL (e.g., size, weight, fragilj-ty,

etc. ), information on desired additionaf services (e.9.,

special delivery times) as weÌl- as shipment identification
details

By means of the shipment data al-l-ocated to the ob j ects

2, the computer system 4 creates for each transport vehicl-e 3

an allocated fírst route pÌan T1 including the list of

objects 2 to be defivered on a certain date of distribution,
possibly also at a certain time, in the specific transport

vehicle 3. According to i-he route plan, the objects 2 are

conveyed from a warehouse 11 via a means of conveyance 5,

herein a conveyor belt 5, to the alfocated transport vehicles

3. Loading the transport vehicLes 3 with the objects 2

planned therefor is done by a loading stat-ion 12 existing
e.g. for each transport vehicl-e. In Fig. 1, only one loading

station 12 is expticitly represented for the sake of
simplicity. The computer system 4 drives via a data

connection 9 the J-oading of the objects 2 by means of the
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firsL (and possibly second) route plans into the planned

transport vehicles 3 via the loading station L2' A person

skilled in the art is aware of appropriate loading statlons

7.2 for computer-conLrof l-ed ]oading. In thís respect, computer

control can be e.g. sending the route plan applicable to

transport vehic-le 3 corresponding to a loading l-ist '

Afternatively, recognizing the object 2 aL the loading

station 12 with subsequent querying of the toading station 12

at the computer sysl-em 4 or by the loading station accessing

a current loading J-ist (e.g. as a look-up tabfe) provided by

the computer system 4, toading into the aflocated route

vehicl-e 3 can take Place.
In order to ensure that a route plan exísts for aÌl of

the objects 2 conveyed on the conveyor bel-t 5, a checking

station 6 is arranged in the conveyor bel-t 5. By means of one

or several checking means 67, the checking station 6 reads

the shipment data or other information avaifabfe on the

object 2, e.g. a route fabel, and therefore knows whether a

first route plan exists for the respective objects 2. In this

case, the objects 2 are further conveyed B into the planned

transport vehicles 3 via the conveyor bett 5 and the J-oading

staLions 12. In the event of a non-exístent first route plan'

the checkíng station 6 sends a corresponding erlor signal FS'

either to the computer system 4 for retransmíssion and

treatment, or directly to a recognition station 7 via a data

connect-ion 9, so thal- the shipment data of the object 2

involved without a first route plan can be detected by means

of one or several appropriate detecting means 71' Appropriate

del-ecting means 1I are e.g. reading units for optical

character recognition and,/or barcode recognitÍon. In

addit-ion, the recognition station 7 may comprise means for

rotating and/or turning the objects 2 so that alf sides of

the object can be read by the reading unit 71'

The shiprnent data newly detected by 1-he detecting

stal-ion 7 is transmiLted via a data connecl-ion 9 to the
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computer syst.em 4, and allocated to an appropriaLe 1-rarìsport

vehicl-e 31 during the duration of conveyance t-o the transport

vehicl-es 3. Accordingly, the f irst route pJ-an f or this

transport vehicfe 31 is converted by Lhe computer sysLem 4

into a second rouLe plan where the object 2 is taken into

account with the newly detected shipment data. Before the

objects 2 have reached the toading statj-ons 12, a sorting

means B is arranged in the conveyor belt 5. The sorting means

I prevents objects from reaching l-he loading stations which'

after the newly detected shipment data have been checked and

evafuated by the computer system 4, cannot be all-ocated to

any transporL vehicle 3. This would interfene with the

process flow at the loading stations 12, and cause an

unnecessary amounL of work for removing this object 2 from

the conveyor beJ-t 5 or a 1-ransport vehicf e 3.

Fig. 2 shows an objecL 2 with shipment data 21 and wiLh

a route Iabel 22 applied by the labeling unit 11 as a

sticker. Here, the existence of a first route plan for 1-he

respective obj ect 2 is documented by the existing route l-abel

22. For this purpose, e.g. in the warehouse 10, a labei-ing

unit 11 is arranged for applying a route labef to objects 2

arriving at the warehouse. The computer system is connected

via a data connecLion 9 to the labeling unit 11 for l-he

corresponding control- of creating rouLe labeIs 22 '

Fig. 3 shows an embodiment of the inventive method,

where objects 2, as already shown in FiS'I, pass by a

checking station 6 in order to check for t-he existence of a

first route plan T1. If this firsl- route plan T1 exists, Lhen

the object 2 involved is conveyed B according to the first

route plan T1 to the afl-ocated transport vehicl-e 3. rn the

event of non-existence of a first route plan T1 for the

object 2 checked, a corresponding error signal FS is emitted

by the checking station 6, in this embodiment via the

compuLer system 4. The computer system 4 retransmits the

error signal FS to the recognition station 7 for l-he
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recognition station 7 to detect the shipment data of 1-he

unplanned object 2 by means of appropriate detecting means 7t

I¡ased on the error signal FS for the object invoÌved 2

without a first route plan T1. The shipment data 2ln, now

newly deLected, is transmitted from the recognition slation 7

to the computer system 4 for the compuLer system 4 to

eval-uate A the newly detected shipment dat-a 21n and checked P

for compfeteness and,/or consistency' In case of

incompleteness or inconsistency of the newly detected

shipment data 2\n, the compuLer system 4 compares such

shipment data 21n at least with the shipment data 21 existing

in the database 41- and completes and/or corrects them. For

completing and/or correcting EK, the computer system may aJ-so

make use of data from exLernal databases 42 to which ,t-he

computer sysLem is connected vía a data connection, e'g' via

a server and an internet connection. In order for a reliable

completion and,/or correction BK to be performed, for each

possibJ-e complei:ion and/or correction EK, a probability of

the collectness of the possibì-e completion and/or correcLion

EK is determined, and the completion and/or correction BK is

performed only for a probability above a Lhreshold (S), e'g'

greater l-han B0 ?, greater than 90 ? or greater than 95 E' If

checking P is successful, then the newly detecl-ed shipment

data 27n or the completed and/or corrected EK shipment data

21n is all-ocated to the corresponding object 2 and sLored in

the database 4I. Furthermore, the object 2 with newi"y

detecLed shipment data 27n is al,Ìocated during continuous

conveyance B along the means of conveyance 5 to an

appropriate transport vehicl-e 31 by the computer system 4,

and the first route plan T1 for this appropriate Lransport

vehicfe 31 is converted into a second route pì.an'12. The

second route pJ-an T2 is transmj.l-i-ed Lo the loading stations

12 as above.

If checking P fails, then Lhe newly detected shipment

dat_a 2In controfs AS the compuLer system 4 via a data
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connection of an appropríate sorting means B for removing E

the corresponding stil l- unplanned object 2 before the still-

unplanned object 2 reaches any of Lhe toading stations 12 '

The det.ail-ed representation of the invenl-ion in this

secLion and in the figures is an example for possible

embodiments within the scope of the invention and 1'herefore

are not be construed as limiting the same. consequently, all-

quantities mentioned are to be understood onl-y as an example

of certain embodiments.

Al-t.ernative embodiments, which a person skilled in the

art may take into consideration within the scope of the

present invention' are also included in the scope of

protection of the present invention. In t.he cfaims, terms

such as,,a, ant'also include t.he plural form. Reference

symbols mentioned in the cfaims are not to be construed as a

limitaLion.
15
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Rel:erence fist-

1 system

2 objects
2I shipment data

27n newly detected shiPment data

22 route l-abef

3 1-ransport vehicles
31 transport vehicle with the most suitable second

route plan

4 compul-er sYstem

4I database

42 externaf database

5 means of conveyance

6 checking station
6I checking means

7 recognition station
11 detecting means, reading unit
12 sorting device of the recognition stal-ion

B sorting device

9 data connections

10 warehouse for objects

11 labeling unit
12 loading station

A eval_uating the transmiLted newly detected shipment-

data

P checking 1-he t::ansmitted newJ-y detected shipment

data

B conveying the objects with a means of conveyance

B removing an object from the means of conveyance

EK compl.eting and/or correcting the newJ-y detected

shipmenl- data

FS error signal-

AS sorting signal35
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CI,ATMS

1. A system (1) for route planning for transport
vehicles (3) and for J-oading the transport vehicles (3) with
objects (2) to be transported, the system (1) comprising a

computer system (4) having a database (41) with shipment data

(21) al-located to the ob j ects (2) to be l-ransported' the

computer system (4) creating by means of the shipmenl- data

(2I) alfocated to the objects (2) for each transpori- vehicle
(3) an affocated first route plan (T1) for the objects (2) to
be del-ivered on a daLe of distribution with the respective

transport vehicl-e (3), and the system (1) comprising a means

of conveyance (5), preferably a conveyor belt, conveying the

objects (2) to be transported according to the rouLe plan

(T1, T2) to the al-located t.ransport vehicles (3),

characLerized in that
the sysLem (1) further includes a checking staLion (6)

and a recognition station (1), wherein the checking station
(6) is provided for checking whether a first rout-e plan (T1)

exists for the respective objects (2) passing by the checking

station (6) whil-e being conveyed i:o the transport vehicles
(3), and in the event of a non-exístent first route plan

(T1), provided for emitting a corresponding error signal
(FS),

the recognition station (7) is provided for detecl-ing,

based on the error signal (FS), the shipment data (2I) for
l-he object involved (2) withoul- a first rouLe plan by means

of appropriate detecting means (1I) , and transmitting such

newl-y detected shipment data (21n) to the computer system

(4), and

the computer system (4) is provided for aflocating the

object (2) with newly detected shipmenL data (2ln) to an

appropriate transport vehicle (3), whil-e it is being conveyed

by the means of conveyance (5) to the transport vehicles (3),

and according to the transmitted new shipment data (21n)
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converting the first route plan (Tl ) for this trausport
vehicl-e ( 3 ) into a second route plan (T2) whe::e the ob j ect
(2) with newJ-y detected shipment da'l-a 121n) i-s taken into
account.

2. The system (1) according to claim 1, characterized
in that the objects (2) with an al-l-ocated first route plan

(f1) include a corresponding machine readabl-e route label-

(22) to be read by the checking station {6) .

3. The sysLem (1) accordíng to any of cfaims 1 or 2,

characterized in that the detecting means (71) includes at
least one reading unit for optical character recognition
and,/or barcode recognition.

4. The system (1) according to claim 3, characterized

in that the recogniti-on station (7) includes severaf reading

units (17), wherein the reading units (71) are arranged so

that the optical characters and,/or barcodes can be detected

on all sides of the object (2) .

5. The system (1) according to any of the preceding

cfaims, characterized in that the compuLer system (4) is
provided for evaluating (A) the newty detected shipment data

(2In) transmitted by the recognition staLion (7) and checking

(P) for completeness and/or consistency thereof.
6. The system (1) according to claim 5, characterized

in that the computer system (4) is provided for comparing the

transmitted newly detected shipment data (21'n) ' in case of
incompleteness or inconsisLency, at feast with shipment data

(2I) exj-sting in the database l4I) , and completing and,/or

correcting the newly detected shipment data (27n) .

1. The system (1) acconding to claim 6, characterized

1n 'Lhat the computer sysLem (4) is provided for det-ermining,

for each possibJ-e completion and,/or correction (EK)' a

probability of the correctness of the possJ-ble completion

and/or correction (EK) , and performing {-he completion and,/or

correction (EK) only for a probabitity above a threshold (S) .

1-5
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I. The system (1) according to any of claims 5 to'l,

characterized in thaL if checking (P) of the newly detected

shipment data (21n) was successful, the computer system (4)

is provided for alfocating the newly detected shipment dat.a

(2I) or the completed and/or corrected shipment data (2I' EK)

to the correspondinq object (2) and st-oring the same in the

database (4I) .

g.TheSystem(1)accordingtoclaimB,characterized

in that the computer system (4) is provided for creating a

possible second route plan (T2) taking int.o account the

object (21 with newJ-y detected shipment data (21n) for all-

transport vehicfes (3) wit.h first route plans (T1) ' and

selecting according to predefj.ned criteria the most suitable

of al-l second route plans (T2), and allocating the object (2)

to the transport vehicle (31) with the mosL suitabfe second

route plan (T2).

10. The system (1) according to any of claims 5 to 9,

characterized in that if checking (P) of the newly detected

shipment data (21n) is not successful, the computer sysLem

(4) is provided for removing (B) the corresponding object (2)

from the means of conveyance (5) before loading the same into

a Lransport vehicl-e (3), by driving (AS) an appropriate

sorting means (B).

11. A mel-hod for route planning for transport vehicles

(3) and loading the transport vehicfes (3) with objects (2)

to be transported, wherein the objects (21 to be transported

are al-focated shipment daLa (2I) in a computer system (4)

having a database (41), comprising the steps of:

-CreatingafirstrouLeplan(T1)aflocatedtoeach
transport vehicle (3) for the objects (2) to be defivered on

a date of distribution with the respective transport vehicle

(3)bymeansoftheshipmentdata(2I)a].focatedl-othe
objects (2) ,
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- conveying (B) the objects (2) to be transported

according to the first route plan (Tl ) to the allocated

transporl- vehicles (3) via a means of conveyance (5)'

- checking by means of a checking station (6) whether

a first route plan (T1) exists for the respecti-ve objects (2)

passing by t.he checking station (6) whil.e being conveyed (B)

to the transport vehicles (3),

- emitting a corresponding error signal (FS) in Lhe

event of a non-existent first route plan (T1) by the checking

station (6),

- detecting the shipment data (27) by means of

appropriate detecting means (71) in a recognition station (7)

based on the error signal (Fs) for the object invol-ved (2)

wlthout a first route Plan (T1),

- transmitting the newly detecl-ed shipment data (21n)

to the compul-er sYstem (4) ,

- all-ocating the object (2) with newJ-y detected

shipment data (27n1, while it is being conveyed (B) wíth the

means of conveyance (5) to the appropriate transport- vehicfes

(3), by the computer sYstem (4) , and

- converting the first route plan (T1) for this

appropriate transport vehicle (3) into a second route pJ-an

(T2) taking into account the object (2) with newly detect.ed

shipment data (21n).

12, The method according to

comprising the steps of:
claim II, further

- eval-uating (A) the newly detected shipment. data

(2ln) transmitted from the recognition station (7) by the

comput_er system (4), and checking (P) the newly detected

30 shipment- data {21n) for compJ-eteness and/or consisLency by

the computer system (4) .
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Ìeast with existing shipment data Qa) in t-he database (41)

by the computer system (4),

- completing and/or correctinq (EK) the newly

detect.ed shipment data (2I) by the computer system (4);

pref erably f or each possibJ-e compJ-etion and,/or correction
(EK), a probabiÌity of the correctness of the possible

completion and,/or correction (EK) is determined, and the

completion and,/or correction (EK) is performed only for a

probability above a threshofd (S).

L4. The method according to cl-aim 1'2 or 13, further
comprising the steps of:

- all-ocating the newly detected shipment data (21n)

to the corresponding obiect (2) if checking (P) was

successful and storing the shipment data (21n) in the

database (4L) by the computer sysl-em (4) , or

- driving an appropriaLe sorl-ing means (8) by the

computer system (4) for removing the corresponding object (2)

before loading the same j-nto a transport vehicl-e (3) from the

means of conveyance (5) if checking (P) of the newly detected

shipment data (21n) was not successfuf.

15. The method according Lo any of claims 10 to 14,

wherein the step of converting the first route plan (T1) into

a second route pJ-an (12) incl-udes creating possible second

route pJ-ans (T2) taking into account the object (2) with

newly detected shipment data (21-n) for al-l- transporL vehicles
(3) with first route plans (T1), and selecting the most

suitable of all possible second route plans (T2) according to
predefined criteria, and aLlocating the object (2) t-o l-he

transport vehicl-e (31) with the most suitable second rouLe

plan (T2) by the computer system (4).
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