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TI TLE: Met h V|ce for radlo connunlcatlon bet ween nutu e
obj ets TECH S%EHE%E The present invention relates to a ﬁ%##%ggﬁﬁg$a
device for radio com nunication between nmutual |y nobil e objects.
Especially intended is conm cation between a fixed object, which can be a
road toll facility, and a nobile object, whigh can be a vehicle passing the
toll facility, which shall be capable of conunicating wirelessly with the
road toll faci#¥5 for the performance of an operation.  BACKGROUND: |t
I's known from US- A-4, 303,904, Chasek, for exanple, a systemfor a road tol
faci ity wher g logh® £ Méé' ar%aqﬁa &smnﬁhﬁcmuﬁeseweeg,r hiHedly
identificatio bﬂ@M&E pera I on e operation I's suppose

conpl eted even | e vehicle passes at hlgh speed. In order to obtaln a
sel ecti ve enough comuni cation even if several vehicles pass the road tol
facility simultaneously, radi owaves with short wave- |ength, sudch as

m crowaves, WIERTECRE !limted range are used. This neans that the
operation nust be perfornmed while the vehicle passes a relatively short

di stance which gives a very short avallable ti far e .operation if the
vehicl e travel® F%ﬁ]"%é@’&m relates ﬁﬁ% L EAdiP ST,
whi ch often rrmmdalbﬂne:eteéeh niltua']ﬂyatmﬂﬁabldbjeb&.pﬂéﬁﬁmlﬁeuwbﬁda is
operatlon in the shor

ica 1on aval | atb &d object, which can be a road toll facility,
and a mobile object, which can be a wehicle passing the toll facility,
which shall be capable of communicating wirelessly with the road toll

facility for the performance of an operation.

BACKGROUND:

It is known from US-A_-4,§03,_904, Chasek, for example, a system for a
road toll facility where radio communication with a vehicle is used

to perform an identification and payment operation. The operation is
supposed to be completed even if the vehicle passes at high speed. In
order to obtain a selective enough communication even if several vehicles
pass the road toll facility simultaneously, radiowaves with short wave-
length, such as microwaves, with extremely limited range are used. This
means that the operation must be performed while the vehicle passes

a relatively short distance which gives a very short available time

for the operation if the vehicle travels at high speed.

If the operation camprises several steps, which often must be the case,

it is a problem to perform the whole operation in the short time available.
In order to solve this prbblan, it has been suggested in for example
US-A-5,144,553, Hassel, that the coomunication cycle is divided on several
units in the road toll facility, so that a first part of the operation
can be performed in a first unit in the travelling direction of the
vehicle and must be continued by means of a second unit and concluded

by means of a third unit. Such an arrangement will naturally be moke-
expensive than an arrangement in which only one communication unit lis
required. This gives, in addition, an extended facility along the passage,
which is not desirable. For each conmunication unit, the equipment usually
requires a gantry mounted above the road, and several such gantries



In order to solve this problem it has been suggested in for exanple

US- A- 5, Hassel, that the comrunication cycle is divided on_several
units |#§6ﬁ§é§§5d toll facility, so that a first part of Hﬁ§“333?5¥?0n can .
be performed in a first unit in the travelling direction of the vehicle and
must be continued by neans of a second unit and concluded by neans of a
~third unit. Such an arrangenent will naturally be note expensive than an
arrangenent in which only one comrunication unit is required. This gives,

in addition, an extended facility along the passage, which is not
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gantry .nount ed above_ the road, and several such gantries .
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describ T 81:'b]§'/!E I C éetlme required for said operation is
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Through the invention, said disadvantage that the operation, with the
content usually required, must be divided between several communication
units if high vehicle speed when passing should be allowed.

DESCRIPTION OF DRAWINGS:

The following description-depicts an embodiment of the invention, which
is illustrated on the accompanying drawings. These show in '

Fig. 1, an overview of a rocad toll facility with passing vehicles; and

Fig. 2, a block diagram on the units included in the device according
to the invention. '

PREFERRED EMBODIMENT'

. The road toll facility shown in Fig. 1 is located by a road 1, marked
to have three lanes in which the passing vehicles can travel in free

- formation. Above the road 1 extends a gantry 2, which carries a transmitter
and receiver equipment 3 for radiowaves. The device 3 stands in wired
connection with a. cmlputer 4 belonging to the rcad toll facility.

A vehicle approaching the road toll facility is designated by 5. This
is also shown with dashed/dotted lines in a second position in which
it is closer to the radioc device 3 on the gantry 2. It is understood

- here that an identification and payment operation shall be possible to
perform while the vehicle paéses between the two designated positions.



The fol | ow ng description depicts an enbodi ment of the invention, whichis

illustrated oRy ﬁgforrpanyl ng draw ngs. These show in Fig.
overvi ew of a rog@ facility with passing vehicles; and i’CT13§95101153

bl ock diagramon the units included in the device according to the

I nvention. PREFERRED ENMBODI MENT: The road toll facility shown in Fig. 1
is located by a road 1, narked to have three |l anes in which the passing
vehicles can travel in free formation. Above the road 1 extends a gantry 2,
which carries a transmitter-‘and receiver equi pent_ 3 for radi owaves. The
devi ce 3 st afddesignatesd vemindet that hws rpaaseadnfbpm diisgange endifiey wRichhehe oad

toll facili t?pefséoﬁe&éijefoﬁfigggff%% sarduded.! facility is designated

by 5. This i 0 shown ashed/dotted lines in a second position in
which it is closer to the radio device 3 onthe gantry 2. It is understood

here that anndesierhticH ugrpa:mdnwﬁ?nﬁea@a%ﬁmmaaaédmhetmeseabam the
perform whil e t he ¥eh| cl g Passes bet. e twod eiigrnat ?[d sitio
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3 6 desi gnahts desigirtete7 tand ah&n.pbe;smdltt ldesighatedrite ianthe gehidiech. t he
operation t hg‘_\r 8&%13&@& Q&Ylm '}ofoélghuge&n‘pose is described for example
in US,A, 3,914,762, Klensch, in which microwaves are used with the fixed
transmitter and receiver equipment 3 being active, and the vehicle unit
8 being passive, so far as it receives the radio signal and reflects
same, modulated so that it transmits a coded message.

' The just described communication equipment is shown in the form of a
block diagram in Fig. 2. The fixed eguipment belonging to the road toll
facility 2 is indicated with this number. The vehicle unit is designated
as before by 8. The equipment of the road toll facility comprises the
earlier described transmitter and receiver equipment whose electronic
part in Fig. 2 is designated by 10. This is connected to said antenna
7 and to the computer 4 of the road toll facility. This comprises a
calculation unit 11, a memory 12 and a unit 13 for communication with
a central camputer 14, which is understood to be connected to several
road toll facilities.

The vehicle unit 8 consists of said passive transmitter and receiver
unit, which is here designated by 16 and which in the following is called
the transponder. This is connected to a vehicle computer 17 with cal-
culation and data storage capacity. This in turn is connected to a card
reader 18 for a smart card 19, that is a card whose stored data can

be read in the card reader 18 and in it can also be replaced by changed
data.

The purpose of the operation that shall be performed through communication -
between the road toll facility equipment and the vehicle unit, is to
perform a payment operation where means corresponding to the toll fee
of the toll facility and vehicle in question are transferred from the
vehicle unit to the road toll facility equipment. These means have here
the form of "electronic money", that is, means which were stored on

the card 19 in connection with a corresponding payment from or account



The operation is perforned by means of wireless connection betmeen t he
transm t receiver unit 3 of the road toll facility enna
uni t deé$§ﬁ§?2 27 and a vehicle unit, designated 8, in théyve gﬁé
comuni cati on equi pnment for such a purpose is described for exanple |n
USA, 3,914, 762, Kl ensch, in which mcrowaves are used with the fixed
transmitter and receiver equi pnent 3 béing active, and the vehicle unit 8
bei ng passive, so far as it receives the radio signal and reflects same,
nodul ated so that it transmts_a coded nessa The just descrjbed-
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Or accoutitthe distribution of toll passages on different road toll facilities
in a certain area and what type of passing vehicles.

")

In a system such as the one described, with a ?repaid. balance registered
in a smart card memory-shall mainly the following operaticnal steps
be performed:

1. The entrance of a vehicle within the range of action of the toll
 equipment is registered. This is understood to take place in that
the toll facility transmitting equipment transmits signals period-
ically, and that such a signal being modulated is retransmitted
by a vehicle transponder, thereby indicating that a vehicle has
come .into the toll facility. Alternatively however, the registration
.can be performed with other means, such as radar, ultrasound. |

2. The toll facility transmitter transmits an identification code which
is specific for the toll facility.

3. The vehicle unit transmits an identification code regarding the
- vehicle. This._code__identifies the vehicle type according to a
classification which is pertinent for the toll fees, as these usually .
are different for different vehicle classes, such as motor bikes,
passenger cars, buses and trucks. : T _ .
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4 debi ting e who shall pay the toll fee. Wen passin

facility wt h%gaglé'gigri bed equi pnent and with the card 19 i nsergtcg‘gﬁ?grllﬁ%%e
vehicle unit, the neans stored on the card can be used as required through
the reprogranmm ng of the card nenory by dedugti ng the toll debi- tings
registered in the vehicle unit. These tol | “debitings are stored in
connection with the respective paynent operations in:the nenory 12 of the

toll conputer 4 for successiye trans- mssion.to the cengral corpu .

Her eby, the debit ﬁg"s"%Fo‘Fa‘l'ﬁis?(‘fPf‘ %F‘Pilt%fnﬁéélscgéénc?? %‘%égv\?% c.ﬁ% ée"gtﬁ:'can be
cl eared bet ween tageitsflécerssei mgnbear tIre the \dyistem avich perephid thadangest i thisi on,
whi ch on instructions._f hg 23 %{gg) shal eqf,qt Storfe@hrf B {01 |
fees prograns méﬁsu?ur?%(ﬁig% respgc |-vé_l caréar%%rgr?d&fr%rge% reI(-:’}ei ves the
neans, and part| yonsilerad aphynreressary LptEIRiPn QrodBEeELF¥yment of the tol |
fees. At the sane tine, statistics can be obtained fromthe system for

exanple relating to the distribution of _toll sages .on different .roa
toll facilitids i e &Pthicmaites m%a%ﬁ%%%%mﬁsﬂ%é&%& n a
system such as thg engeflesfuel bawbs shd the iepmaithchabmless apcsimdefiram a

smart card nenory,. shall. inly the foll ow ng operational steps be
per f or med: 1. THE ‘é‘?WFg%’ce of a vehicle within the range of action of the

tol | equi pment is registered. This is understood to take place in that
the toll faciljit r Lt uj %H% r gggg S %&' RahS HRer tAdulated

I cally, and tﬁét@éc@gnﬁ%{ﬁg&%&i ng rmflf%aa?e IS rse ransmtted aby a
vehi cl e transpond®eunt.her eby i ndi cating that a vehicle has conme into
the toll facility. Alternatively however, the registration can be

erformed with other neans, such as radar, ulf{rasound,,
P 5. The vehicle unit rece%ves q.nfomratg.on regarding the amount that

is to be paid.

6. The vehicle unit computer calculates the remaining balance programmed
. into the smart card.

7. The vehicle unit informs the toll facility of the. balance.
8. The toll facility receives information on the balance.

9. The toll facility computer compares the balance with the calculated

toll fee. If the balance as a minimum corresponds to the toll fee,
a code is generated designating the debiting; alternatively, if
the balance is not sufficient, a code is activated that the vehicle
shall be captured for post-debiting. (This can take place in various
_ways, such as stopping the vehicle with a road barrier, which is

. only lifted if a code for free passage is activated, or in a system
for free traffic flow through video registration of the number plate
of the vehicle.)

10. The generated code is transmitted to the vehicle unit and it means
either a message for free passage and order of debiting or message
that payment must be performed in another way than via the wireless

cammunication.



2. The toll facility transmtter transmts an identification code which

I s speci HighogiQlsat he toll facility. 3. The vehicle unit pepssdRlolfszan
identification code regarding the vehicle. This code i den I es the.
vehicle type according to a classification which is perti nent for the
toll fees, as these usually are different for different vehicle '
cl asses, such as notor bikes, passgnger cars, buses and trucks.
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5 e _Cco can_ al_so conta| e such
as its Hjtéﬂs S GRER T ‘Fﬁ“efﬁ%g%y E#’sfagébal ﬁ%%%gg ? h
usual | y notiscdeictied cish thex vebigle umd:t fmntuhe balancargn thejeard. consi dered

an unnecessary ‘intrusion on integrity. 3. In the toll conputer the
rel evant toll amount is cal cul ated based on current, fee rates and the

i nf or mal2 ofhervebigle wWht Japemitsof, code; R thentelle facilityripforming

transm tt erchht AhSMEAN. 8eé OHE BRH SRR o RtBe Gsdlaness ed anount. 5. The
vehicle unit receives information regarding the anount that is to be”’

pai d. 6. The vehicle unit conputer calcul ates the renai ning bal ance
progr anushlly, thetdesdrtbeinectmaricdtion takes place in coded form, for

example through the use of algorithms, in order to obtain higher security
against manipulation.

The above steps can be said to constitute a content of which operational
steps that are required. In practice, the operation is also scmetimes
performed in another order and with the steps given here. Such variations,
however, doc not constitute any important deviations from the described
procedure.

All these operatiocnal steps must be performed in the time that the vehicle
remains within the range of action of the toll facilit?. that is, the
area in which the toll facility transmitter and receiver equipment can
camunicate with the vehicle transponder. This area is dependent on
the range of the used radiowaves. It is therefore a requirement that
commnication with several vehicles within the range of action shall
take place selectively. In toll facilities with free flow, one must
count on high vehicle speed and these provisions in conjunction means
that the operation must be performed in a time of 100 milliseconds if
it is not desired to separai:e_ the toll facility communication equipment
in several units along the road. In practice, great problems arise here
to find time for all the steps of communication and calculation in said
period of time. According to the solution of the invention, this problem
is overcome in that the operaticnal steps are formed in ancther way
than described above and are partly put ocutside the period of time in
which it is certain that the vehicle remains in the range of action
of the toll facility. '

The solution according to the invention is based on the foliowing important

part solutions:



7. The vehicle unit infornms the toll facility of the bal ance. 8. The toll

facility reCGW&ﬁak H)rmation on the balance. 9. The toll fac&,ﬁ;s#%mns:,
e

coyrput er conpar es € bal ance with the cal cul ated toll fee.

bal ance as a m ni num corresponds to the toll fee, a code is generated
designating the debiting; alternatively, if t he bal ance i s not
sufficient, a code is activated that the vehfcle shal |l be captured for
post-debiting. (This can take. place in various . ways, such as stopping
the vehicle with a road barrier, which is onlg lifted if a code for

free passage.?-s Thetqopaekay, of thenvehiclewiit has syphg SEOTIE FPRCS FRRY A ough
vi deo regi St r at ippépaedt drwat Niies [dant Be progfdmiede Bl shch kode Hontdine
generated code i,s_transmtted.to.the vehicle unit _gnd it nmeans . .either a
nmessage for fr eé“%%@?gb@ SRV cg'sti'eB’??&lﬁglso}’n%Fggsﬁ%le lm'sqrﬁ%%mg‘éyrrent_
must be perfor mend iquraentt belangay which is @ thangsabl¢ quece of dnformatiom.i on.
WO 96/ 11452 : : - ; ; P@ %}éﬁ.
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i s deducted in iheelfoupdates independentinchgapalaneerithpat heipg activatedhe
vehicle unit trapsifed sréhsm@eiber! Bqlipfeh®!in Eﬁ%isdoillll}’fédlﬁ.ﬂﬁfd BHch a cbddt the
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toll fee has been drawn from t he bal ance. e.descri bed

conmuni cat i on t SREAPLAEERG: before, §he) crgTyRicakion, here ‘called the answer code,

is selected by the camputer as corresponds to information on the
vehicle class together with current balance and information on the
method of coding, for example current algorithm.

Corresponding answer codes must be programmed in the toll facility
~camputer, so that starting out from the answer code informed, the
corresponding balance can be compared with the toll fee for the vehicle
class that is also evident from the answer code in question.

B. The vehicle computer is so arranged that during the operation it
does not reduce the balance on the card, but only stores in the memory
data for such deduction of the toll fee from the card balance. To
carry out this operational step after the toll facility has been
passed, that is, outside of said time interval, can be said to mean
that instead of the conventional answer from the vehicle computer
"Informed amount drawn from the card balance" the message "Informed
amount will be drawn from the card balance". In order to ensure that
a reduction of the card balance will in fact be carried out the vehicle
unit is also so arranged that after such a message has been given,
it will be unaffected from the outside by any change until the ope-
rational step has been concluded. The card is thereby electronically
locked from change of data and is not usable if removed too soon,
before the balance has been reduced. |

The operational steps according to the invention will then be:

1. The toll facility equipment is activated by the entrance of a wehicle

into its range of action.
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exanpl e through the use of algorithns, in order to obtain higher security
agai nst '%ﬁﬁ% tion. The above steps can be said to conﬁ%né .cont ent
of mhichqgg nal steps that are required. In practice, é ion is,
al so sonmetines performed in another order and with the steps given here.
Such variations, however, do not constitute any inportant deviations from

t he descri bed procedure. Al these 0|§eration_al steps nust be perforned in
‘the tinme that the vehicle renmains within the range of action of the toll
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requi renent that conmunication with several vehicl es within the range of

action shall take place selectively. In toll facilities with free flow, one
must codnt The mfghleemm transmits 4he nueparedr pertinent answeprgodact i on neans
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not desired to Separate the toll facility communication equipnent in
several units along the road. I'n practice, great problens arise here to
find tiage fime ebl1 EQ&liE?Q%u@ﬁt&OﬁW{Va&aklm as1l (féleCtHatt cafrespoﬁel d period

of tinme. According,to t sol uti I nvent t hi_s
over cone i i fa¢ ecjt?pgi e ial Sﬁﬁ?r%gf‘%ﬁ? gﬁ% %hgf’ﬂ ?ﬁéﬁ%‘ﬁin
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facility. ion according to the i nvention is based on the
followi ng inportant part sol utions: WO 96/ 11452

PCT/ SE9%/ Olpla3eo11 facility transmitter equipment transmits a Eode giving
the fee that shall be drawn and that the balance holds the amount
of the fee..

6. The vehiéle unit answers that the amount is registered for deduction
fram the card.

- 7. The toll facility transmits an acknowledgement code to the vehicle
unit and possibly to devices for passage checks, stating that free
passage is obtained.. '

If the balance is not sufficient or if the wvehicle -fd_f 's_ane other reason
cannot be given free passage, a stopping or registration procedure starts
according to what has been stated above.

The basic principle of the invention is then, that certain parts of

the  computer processing required in conne_ctidn with a péyment_ operation,
are moved outside of the period of communication, so that the time required
for calculation and registration does not prolong the period required.

for communication. This principle may be applicable also in other ope-
rations than the one described for debiting of toll fees. However, the
invention should have its most important application here.



A. " The conputer of the vehi cle unit has such a storage space that the

prepared answgyq can be programmed. Each such code contain
i '§ ormation on vgﬁlﬁgﬁe class, which is unchangeabl e infornati Onf’CTISE9§4(HIS3
current bal ance, which is a changeabl e pi ece of inf or mat on- n, fhp

bal ance is not checked during the operation,gbut th nﬁuter
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i nvention wll then he; 1. The tol] "faci I|ty equl pnment i s activated, by

the entrance of S0\i@atialdy collecked data at,ihe oSFasion; of commnication, with

locking of the respective unit against external influence during
the time in which the resulting data has been established and the
communication has been concluded and up to the final storing of
belonging calculation operations has been carried out. -

2. A method acc_:ording to Cléim 1 and applied for performing a payment
operation between a stationary unit (2) and a vehicle unit (8) in
a road toll facility, characterized in that means
for the payment operation in a way known per se, are kept accessible
in the vehicle unit (8) in the form of a balance in a special storage
medium that is separable from the unit, such as a smart card from
which paid fees in the toll facility can be deducted and to which
_fresh means can be supplied Iagainst payment of the corresponding
money amount, in which arrangement prepared answer codes are stored
in the vehicle unit (8) designating a payment class assigned to the
vehicle as well as current balance, which is communicated to the
stationary unit, and in which arrangement there are stored in the
stationary unit (2) said answer codes in such a way that from these
codes in the stationary unit a vehicle class and current balance |
can be established by decoding a received code, and in which arrange-
ment the result of a performed payment cperation is commnicated
by the vehicle unit to the stationary unit in the form of a message
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8 2. The toll facility transmts its identification code to the vehicle
unit. . MS%ehicle unit transnits the prepar ed—mwcode ¢

giving vehicle class and in addition, infornmation rﬁar di ng bal ance. '

The toll facility computer activates the toll fee.t mmﬂulmgmﬂm, -
that

the vehicle class according to the re ved code,
it lies within the bal ance evident fromthe rressage “of thé " Sehicle

unit. 5. The acility transn-tter equipnent transm. e gi vi ng
the Tee thERRCARRI bl Erenaotati iER chRind afia et GBORHLoR, Srant
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rarily stored and until the deduction from the balance of the storage

medium has been finalized, in such a way that the deduct:.on always
corresponds to said temporarily stored data.

3. A method according"to Claim 2; characterized in that
the payment operation comprises the following 'operational' steps
before the radio communication starts: '

- establishing said answer codes, representing vehicle class, and
an established balance in the storage medium of the vehicle unit;

- selecting, in the vehicle unit for communication, an answer code
corresponding to current balance in the storage medium;

and, during the communication period, the following operational steps:

- transmitting from the stationary unit a code identifying the
identity of the toll facility in question;

- after reception in the vehicle unit, transmltt:.ng from same the
answer code selected for communication: '

.- after reception in the stat:.onary unit, transm:.ttmg data.
designating the toll fee; -

- -after the reception of these data in the vehicle unit, transmitting '
data constituting a confirmation that the toll fee is to be deducted
from the balance of the storage medium;



accor di ng to what has been stated above. The basic principle of the

I nvention is t‘*) Flluggt certain parts of the conputer processingdfGdks gﬁ%
inconnection Wth a paynent operation, are noved outside of the perro
conmmruni cation, so that the tine required for cal culation and registration
does not prolong the period required for co ni cati on. This princi
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reception, respect- ively, of i-nformation and in the respective units
internal operational steps such as operations for cal cul ation, coding
and data storage, characteri zedinthat at |east sone of

the calculatign a devaaerﬁrl e ying «fl tie imebhad) adedmdmgetqoanfcmeedf MHaims
I nternal operati the co r re
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bel ongi ng cal cul pédivih OTEr aitiohahdeablectontants cduchitas a smart card, which

is arranged to allow storage of an amount of data 'representing a

balance, in which arrangement said operation includes deduction
from an amount of data at one occasion of communication between

the objects, wh:.ch amount of data is establ:.shed at the occasion

of cammunication, the cbject with the special data storage medium
being arranged to store answer codes representing different contents
of balance and the data equipment being arranged to select an answer
code before each occasion of communication, which answer code re-
presénts the current balance for the client, and the other cbject
being arranged to store said answer codes and what they represent
with regard to contents of balance and, as the case may be, other
data, and the first object being arranged to store temporarily,

at the occasion of communication, the established amount of data
that shall be deducted from the balance, and the first object including
. the special storage medium being arranged to lock against external
influence on the stored value and, after the communication is
concluded, to transfer the temporarily stored amount of data to

the special storage medium for the reduction of the balance.

5. A device according to Claim 4, arranged for fee collecting in a
road toll facility with one object corresponding to a unit (8) carried
by a vehicle and the other object being a radic communication and
camputer equipment (3, 4) which is stationary at the road toll
facility, characterized in that said answer codes, .
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and receiver equipment (3) is arranged to work with microwaves and
in that _i:he specific storage medium (19) consists of a smart card.




t He paynent operation conpri ses the fol | ow ng operational steps bef ore

the radio cow%&ﬁ&gn starts: - establishing said answer pepgiesso1153
representing vehrclre class, and an established bal ance in the storage
medi um of the vehicle unit; - - selecting, in the vehicle unit for
communi cati on, an answer code %espondi ng to current balance in the
st orage nedi um and, during the co ication period, the follow ng

oper ati onal - st eps: - transmtting fromthe stationary unit a code
identifying the identity of the toll facility in question; - after
reception in the vehicle unit, transmtting fromsane the answer code
sel ected for comrunication; - after reception in the stationary unit,
transm tting data designating the toll fee; - after the
reception of these data int e@cllte unit,tgansmttijng dat a '
constituting a confirB’ation e toll feelis to bg deducted from
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- deducting in the storage nediumthe communi cated toll fee based
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(57) Abstract

A method and device for radio communication between mutually
mobile objects such as vehicles (5) passing a road toll facility (2),
the mutual movement of the objects and a limited range of action
for the radio communication giving exmemely limited time available
for carrying out an operation comprising the transmission and the
reception, respectively, of information and in the respective units

~.~L-ireora] operational steps such as operations for calculation, coding

«ui data storage. The calculation operations for establishing data are
performed as internal operations before the communication period, in
which procedure the established data are put together into answer
codes made before the communication and a code adequate for the
occasion of the communication is selected for the communication.
A final storing of the result of the operation will be performed as
internal operations based on initially collected data at the occasion of
communication, with locking of the respective unit against external
influence during the time in which the resulting data has been
established and the communication has been concluded and up to the
final storing of belonging calculation operations has been carried out.
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