1 Method of and device for controlling a lift installation with zonal
control The invention relates to-a nethod of and a device for controlling a
lift installation with several lift cages in a building or the like, the
storeys of which are subdivided into several zones, wherein several travel
orders are allocated to the lift cages. A lift installation for zonal
operation has becone known fromEP 0O 6241540 B1. In the case of this lift
installation the traffic of persons between at |east one nain stopping
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building particularly quickly. For that purpose there are express lifts which travel past
storeys not served by these lifts.

On the same basis a zonal division is carried out also in the case of the lift installation
which has become known from US-A § 511 634. In that case, of the respectively free lift
cages there is allocated a new call to a new zone to that cage which can serve this call
most quickly.

The object of the invention is to construct a method of and a device for controlling a lift
installation of the kind stated in the introductory part of claim 1 in such a manner that a
zonal control can be carried out with separation of user groups associated with the zones
in such a manner that waiting times for individual user groups are minimised as far as
possible.

This object is fulfilled by a method with the steps of the accompanying claim 1.
Advantageous refinements of the invention are subject of the subclaims.
In the case of the control method according to the invention the zones are preferably to be

assigned to individual user groups with restricted access authorisation. By contrast to the
previously described lift installations and the controls thereof, in the case of the method



In the,case of the control nmethod according to the invention the zones are
preferably to be assigned to individual user groups with restricted access
authorisation. By contrast to the previously described |ift installations
and the controls thereof, in the case of the nethod | 2 according to the

I nvention a zonal operation serves for security purposes in order to
strictly separate user groups fromone another. If alift with a travel
order assigned to a zone is busy, then further travel orders nay be
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A particularly preferred form of embodiment solves problems which arise in the case of a
physical separation of user groups on the basis of the access authorisation thereof for a
different lift layout. Thus there can be lift installations in which some storeys can be
served only by a subgroup of lifts. If now specific user groups are assigned or to be
assigned to these storeys able to be served only in restricted manner, substantially
increased waiting times can in part occur with these or with the other user groups
depending on travel destination, or the persons of other user groups can no longer be
allocated.

According to the preferred embodiment this can be solved in that in the case of a new call
it is established whether it is assigned to a zone which comprises at least one storey able
to be served only in restricted manner. Such zones are here termed “"favourite zones".
Calls assigned to such a favourite zone are here termed "favourite calls”. For the decision
how a call is aliocated it is preferably to be initially established whether it is a favourite call
or not a favourite call, i.e. a non-favourite call. The allocation is then carried out in
dependence on this determination.

In a further preferred embodiment such favourite calls are preferentially assigned to lift
cages which can serve all storeys of a favourite zone. Such a lift cage is here termed
“favourite cage". In the case of allocation of a call it is preferably initially established



According to the preferred enbodinent this can be solved in that in the
case of a newcall it is established whether it is assigned to a zone
whi ch conprises at | east one storey able to be served only in restricted
manner. Such zones are here terned "favourite zones". Calls assigned to
such a favourite zone are here terned "favourite calls". For the decision
how a call is allocated it is preferably3to be initially established
whether it is a favourite call or not a favourite call, i.e. a
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cages can be busy. If, however, a lift cage fails for whatever reason, then one of the user

groups could thereby be disadvantaged if now a lift was no longer available for its
assigned zone.

For such a case it is provided in a preferred embodiment that when there are less free lift
cages than unserved zones, but one zone is served by several lifts, one of the lift cages of
these lifts serving these several zones is blocked for further orders. This cage is then free
after processing its orders and can be allocated to the unserved zone.

Examples of embodiment of the invention are explained in more detail in the following on
the basis of the accompanying drawings, in which:

Fig. 1 shows a diagram for clarification of a zonal control for Iift
installations;
Fig. 2 shows a schematic illustration of a lift installation with several lifts

and a heterogeneous lift layout;

Fig. 3 shows a schematic illustration of a first zone of the lift instaliation of
Fig. 2;



assi gngd zone. For such a case it is provided in a preferred enbodi nent
that when there are less free |ift cages than unserved zones, but one zone
is served by several lifts, one of the Iift cages of these lifts serving

t hese several zones is blocked for further orders. This cage is then free
after processing its orders and can be allocated to the unserved zone.
Exanpl es of enbodi nent of the invention &re explained in nore detail in the
following on the basis of the acconpanying drawi ngs, in which: Fig. 1

shows a digigram for clari ghigvald Sdheatia ikgRatonCstd de@bnd 96nd éffthe lift installation

installations; Fig. 2 shows_a schematic illustration of a lift installation
with several lifts and a®Hd@etogeneous Iift layout; Fig. 3 shows a
schematic illustration of a first zone of the lift installation of Fig. 2
4 Fig. 4 shows a schematic illustration of a second zone of the |ift

installatig Sof Fig. 2; #hqys Hseheowaicdlustraéaneefiacthird zore ekthe dft instalationiof d
zone of the lift installagf08 of Fig. 2; Fig. 6 shows an exanple of a cal
allocation to the lift insfallation of Fig. 1; Fig. 7 shows an exanple of a
call allocation as would be achieved by conventional controls proceeding

fromthe sgtuation of Fig - L AR atJ Of .. 4.
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i n Figs. 5;
conventional controls proceeding from the situation of Fig. 6;

Figs. 8A to 8E show illustrations of different call allocations and new calls, starting
out from the situation illustrated in Fig. 6;

Fig. 9 shows a flow chart for an algorithm in the control of a lift installation,
such as is illustrated by way of example in Figs. 2 to 5;

Fig. 10 shows a part of the flow chart of Fig. 9 with notations;

Figs. 11Ato 11C show different illustrations of call allocations and new calls in the
case of the lift installation of Fig. 2, wherein Fig. 11A shows a start
situation by way of example, Fig. 11B a new cali in the case of the
situation shown in Fig. 11A and Fig. 11C a call allocation, which
would be obtained by a conventional control;

Fig. 12 shows a part of the flow chart of fig. 9 with notations for illustration of
how the control algorithm shown in Fig. 9 would perform the call
allocation;

Fig. 13 shows an illustration of the final situation of the call allocation as is

obtained by the algorithm shown in Fig. 9 starting out from the
situation according to Fig. 11A;



Fig. 10 shows a part of the flow chart of Fig. 9 with notations; Figs. 11A

to 11C show different illustrations of call allocations and new calls in
the case of the |ift installation of Fig. 2, wherein Fig. 11A shows a
start situation by way of exanple, Fig. 11 B a newcall in the case of the

situation shown in Fig. 11 A and Fig. 11 C a call allocation, which would
be obtained by a conventional control; FPg. 12 shows a part of the flow
chart of fig. 9 with notations for illustration of how the control
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Figs. 22 to 24 show flow charts for an algorithm for solution of the problem
ilustrated in Figs. 18 and 19; and

Figs. 25 to 27 show illustrations of different call situations, by way of example, for
explanation of the function of the algorithm according to Figs. 22 to
24,

1. General observations

1.1 Introduction to the problem of zonal ¢control

A zonal control in buildings or the like (ships would also be conceivable) is used in order to
separate different groups of lift passengers from one another. The zonal control is a safety
feature which is used in buildings or the like where passenger groups have to be
separated from one ancther.

If there are, for example, two groups of passengers, namely a group 1 and a group 2, then
in a zonally controlled building a passenger belonging to group 1 may not travel together
with a passenger belonging to group 2.

In a zonally controlled building or the like every destination call is assigned to a zone. In
order to separate passenger groups, a lift which is busy may not accept any call assigned
to a zone different from the zone which the lift is just serving. It may be assumed, for
example, that a lift A serves a call for a zone 1. It may be further assumed that at this
instant a passenger belonging to the group 2 registers a call. Due to the zonal separation
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devi ces. Exanples are key switches, code buttons, electronic keys,"” chi
cards, finger sensors, etc. Virtually any technology known in the sector of locking
technology, such as, for example, in the case of doors, gates or motor vehicles, is usable.
For example, a person belonging to a specific user group can register a call for a travel
order with a destination storey in his or her zone only with use of a personal mechanical or
electronic key or with input of his or her personal code. In the case of the corresponding
control method there is thus preferably camried out, with the call input, a person

identification in order to assign the call to a specific zone.
1.2  Change of zones

In a zonally controlled building either each lift can serve actual calls or it has no orders. If
the lift does not have any travel orders, it is "free”. In free state a lift can accept a call from
any zone.

If a lift serves calls within one zone, the lift cannot change the zone until it is free.

An example with two zones is indicated in Fig. 1.

In that case the meanings are:



cards, .finger sensors, etc. Virtually any technol ogy known in the sector of
| ocking technol ogy, such as, for exanple, in the case of doors, gates or
notor vehicles, is usable. For exanple, a person belonging to a specific
user group can register a call for a travel order with a destination
storey in his or her zone only with use of a personal nechanical or

el ectronic key or with input of his or h&r personal code. In the case of
the corresponding control method there is thus preferably carried out,
with the call ippytz4 a pe I; ti) .é?ﬂd n in order to assign the cal
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either each lifZlcan serv&rgctual calls or it has no orders. If the lift
does not have apy. travel r it s ."free". In free state a lift can
accept a call f$§n1 any zgﬁﬂﬁrﬁFngﬁék serves calls within one zone, the
lift cannot chafige the zothelftisfreeit is free. An exanple with two zones is
I ndicated in Fig. In thatlcase.th anin are: 7 R-+ Z1 a cal
assigned to the"z3 1 Zicﬂéﬁémi@RﬁfkﬂﬁgzP?gé has no orders fr the lift
is free R-+ Z2z7a call isz@wstgned to the zone 2 Z2 zone 2 Fig. 1

il lustrates the above case. 2. Favourite cage algorithnms In order to solve
assi gnnent problens in buildings with heterogeneous lift |ayouts or
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here. For illustration of the problemand the solution presented here, a
lift structure, by way of
2, Favourite cage algorithms

In order to solve assignment problems in buildings with heterogeneous lift layouts or
heterogeneous lift structures, so-called favourite cage algorithms are used here.

For illustration of the problem and the solution presented here, a lift structure, by way of
example, and some zones associated therewith are described in the following in the way
that they can actually occur in specific buildings. All examples submitted with regard
thereto are based on the zones and structures which have been presented. After an
introduction the algorithm proposed in accordance with the example of embodiment is
explained together with some examples.

2.1 Lift structure

An example of a heterogeneous [ift structure (lift layout) is reproduced in Fig. 2. The lift
installation schematically illustrated there comprises six lifts with lift cages A, B, C, D, E
and F. The main entrance ME is indicated by a dashed line. The lifts with the cages A, B,
C and D go from the main entrance ME only upwards. In the example presented here the
lifts with the cages E and F also serve basement floors lying below the main entrance ME.
Thus, only the lift cages E and F serve all storeys of the building. The following examples
refer to this lift structure by way of example, as is presented in Fig. 2.

2.2 Zones

The building illustrated here is a building in which a zonal contro! is desired as a safety
feature. For this purpose it may be assumed that the building is a bank building which



exanpl e, and sone zones associ ated therewth are described in the foll ow ng
in the way that they can actually occur in specific buildings. A

exanpl es submitted with regard thereto are based on the zones and
structures which have been presented. After an introduction the algorithm
proposed in accordance with the exanple of enbodinent is explained
together with sone exanples. 2.1 Lift stBucture An exanple of a

het erogeneous lift structure (lift layout) is reproduced in Fig. 2. The
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cages E and F al so serve basenment floors |ying below the main entrance
Thus, onl y2gM¥harft cages E and F serve all storeys of the building. The
foIIovm ng exanples refer to this lift structure by way of exanple, as is
presented in Fig. 2. 2.2 Zones The building illustrated here is a building
in whi ch a22dnafow®mtrol Visil@Esired as a safety feature. For this purpose
It may be assuned that the building is a bank building which additionally
has public areas - for exanple a storey in which eating facilities are
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for exanpl &, Thére, 3 gmyeharis attheoairi ertranee MEsandd greyadar ivgn ttaciisitdrisksey.or t he
visitor roons of the bank. Zone 1 is illustrated by the reference nuneral

Z1 in Fig. 3. There, a grey bar is at the main entrance ME and a grey bar
i's in the Vheiwofurtsérausey groups for the example building are residents and bank staff.

The visitors have the following storeys in common with the residents: main entrance ME
and visitor storey. The visitors have only the storey "main entrance™ in common with the
bank employees.

As apparent from Fig. 3, in the example illustrated here all lifts A to F serve the storeys of
the visitors and thus the zone Z1.

2.2.2 Zone2: Residents

Residents of a building shall obviously have access to those storeys on which their
dwellings are located. Usually in the sub-floor of a building there are also regions which
shall be accessible to a resident, such as basement areas or a residents underground
garage.

In Fig. 4 a zone 2 by way of example - denoted by reference numeral Z2 - is indicated for a
resident, The storeys for residents are, in the illustrated example, the main entrance, all
storeys from the visitor storey and thereabove and some storeys below the main entrance.



The two. further user groups for the exanple building are residents and bank
staff. The visitors have the followng storeys in conmon with the

residents: main entrance ME and visitor storey. The visitors have only the
storey "main entrance"” in common with the bank enpl oyees. As apparent from
Fig. 3, in the exanple illustrated here aII lifts Ato F serve the storeys

of the visitors and thus the zone Z1. 292.2 Zone 2: Residents Residents of
a building shall obviously have access to those storeys on which their
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residents have only the storey "main entrance" ME in conmmon with the bank
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for better understanding of the favourite cage algorit

2.3 Definitions

Some expressions are explained for better understanding of the favourite cage algorithms:

2.3.1 Favourite zone

A zone is a "favourite zone” if it contains storeys which are not reachable by every lift

cage. In the above examples the zones "residents" Z2 and "bank staff" Z3 are favourite
zones.

2.3.2 Favourite cage (favourite lift}

A lift cage is a "favourite cage" if it can serve all storeys of at least one favourite zone. In
the above examples the lift cages E and F are favourite cages.

2.3.3 Favourite call

A call assigned to a travel order is a favourite call if it is assigned to a favourite zone. This
can be established, for example, by known person identification measures as explained
above. If a passenger is identified as a resident by a corresponding key or code, then he
or she can register a travel order to a destination storey within the zone Z2. The
corresponding call is then assigned to the zone Z2. In the case of the example illustrated



2.3.1 Favourite zone A zone is a "favourite zone" if it contains storeys
whi ch are not reachable by every |ift cage. In the above exanples the
zones "residents" Z2 and "bank staff' Z3 are favourite zones. 2.3.2
Favourite cage (favourite lift) Alift cage is a "favourite cage” if it can
serve all storeys of at |east one favourite zone. In the above exanpl es
the lift cages E and F are favourite cagés. 2.3.3 Favourite call A cal
assigned to a travel order is a favourite call if it is assigned to a
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a travel order to a destlnatlon storey within the zone Z2. The
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exanpl e |I?@s‘frﬂf’@lpe{@f%?%s'ﬂﬂég%vﬁ”ﬂ&z% not necessarily have to have a
person identification. The bank enployees in turn need a key or the like
for input of a call assigned to the zone M 2.3.4 Nunber of unassigned
favourite 2bmBsmpeofiloasdavelrite Fenes whighoareinobassigned atthectime peinrfact tagsy lfted
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non-assi gned favodrite cages. An exanple reproduce

I n that ca?@"ftd#@eﬂl"’fflgc%fges A B, Cand F are free (this state is |nd| cat ed
in the drawings by the reference synbol fr). The lifts D and E are busy
with travel orders. The |ift D serves a travel order of a .visitor and
thus is asHiljakensedhe li cagescAZR.. C and A aretfrel (this stete ia indicated mdhelelrawnngs By
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non- assi gned favourite Zonés Is one. e 20
it is not taeslgroedof avisiigr andfthus:a@mgned to the zone Z1. The lift E serves a travel order

of a resident and is thus assigned to the zone Z2.

In this example the number of non-assigned favourite zones is one. The zone Z3 is a
favourite zone, but it is not assigned to any lift cage.

2.3.5 Number of nen-assigned non-favourite zones

All zones which are not favourité zones are here termed non-favourite zones. The number
of non-favourite zones which is actually or at the time not assigned to any lift is termed
number of non-assigned non-favourite zones. In the example of Fig. 4 the number of non-
assigned non-favourite zones is zero. The sole non-favourite zone in our example is the
zone Z1. One lift cage, namely the lift cage D, is assigned to the zone Z1.

2.3.6 Sufficient favourite cages available

The condition "sufficient favourite cages available" is to be fulfiled when the number of

free favourite cages is greater than or equal to the number of non-assigned favourite
zones.

This condition or this expression is advantageous when a decision has to be taken
whether or not a call is to be assigned to a free lift cage.



2.3.5 Nunber of non-assigned non favourite zones Al zones which are not
favourite zones are here terned non-favourite zones. The nunber of
non-favourite zones which is actually or at the tinme not assigned to any
lift is termed nunber of non-assigned non-favourite zones. In the exanple
of Fig. 4 the nunmber of non- assigned non-favourite zones is zero. The sole
non-favourite zone in our exanple is theltzone Z1. One lift cage, nanely
the lift cage D, is assigned to the zone Z1. 2.3.6 Sufficient favourite
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insufficient |ift cages are available! The two favourite cages E and F are
busy. A faR8ur i Bufficienisansfamoutitercpgeslavhilaliler t he favourite zone D. 2.3.7
Sufficient non-favourite cages avail able The condition "sufficient
non-favourite cages available"” is fulfilled when the nunber of free
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2.4 Wy anzaegorithn®? If a Gall is input by a user, the call is imrediately
assigned to a zone. According to known assignnment algorithms - see for
this purpose, for exanple, EP 0 301 178 131 - the lift

This expression is advantageous when a decision has to be taken whether or not a new

call shall be placed in a free lift cage.
2.4  Why an algorithm?

If a call is input by a user, the call is immediately assigned to a zone. According to known
assignment algorithms - see for this purpose, for example, EP 0 301 178 B1 - the lift
control then selects the best lift cage which can serve this call. This can be undertaken,
for example, in dependence on a costs minimisation or on algorithms for the quickest
possible filling and/or for shortening of waiting times. For the selection of the best lift cage
there are at that instant only a few restrictions: the lift cage must be able to serve not only
the starting storey, but also the destination storey, the zone state of the lift cage must be

"free” fr or the zone assigned at that time to the lift cage must correspond with the zone
assigned to the call.

What can take place in that case is illustrated in Figs. 8A to 8C.

In Fig. 8A there is illustrated, by way of example, the starting state. This state corresponds
with the state of Fig. 6, i.e. the lift cage D is assigned to the zone Z1 and the lift cage E to
the zone Z2, whilst the remaining lift cages are free fr. In this state there is a new call
NRZ2 in zone Z2, as illustrated in Fig. 8B. This new call nRZ2 is the requirement of a
travel order between a residential storey and a basement floor accessible for residents.

The lift control selects, for example, the lift cage F as best lift cage.



control* then selects the best |ift cage which can serve this call. This can
be undertaken, for exanple, in dependence on a costs mnimsation or on

al gorithns for the quickest possible filling and/or for shortening of
waiting tinmes. For the selection of the best |ift cage there are at that
instant only a fewrestrictions: the lift cage nust be able to serve not
only the starting storey, but also the #estination storey, the zone state
of the Iift cage nmust be "free" fr or the zone assigned at that tine to
the lift cage nmust correspond with the zone assigned to the call. Wat can
take place jn,that case is illustrated in Figs. 8Ato 8C_ In Fig. 8Athere
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the zone Z1 and the |ift cage Eto the zone Z2, whilst the remaining lift
cages are free fr. In this state there is a newcall nRZ2 in zone Z2, as
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The bank employee therefore has to wait until one of the two lift cages E and F is free

again. Since also new destination calls from the zone Z2 could always be input again
here, this wait can in certain circumstances fast for a very long time.

For solution of such a problem an "allocation to a free cage” algorithm is proposed. This
analyses the situation and shifts the lift allocation of the call belonging to the zone Z2 to
the lift cage E and not to the lift cage F.

After the algorithm has been performed, the call can be definitively assigned and
information can be given to the user to indicate to him or her the allocated cage for his call.

2.5 The "assignment to a free cage" algorithm

The "assignment to a free cage" algorithm is reproduced in Fig. @ in the form of a flow
chart. The flow chart is, with consideration of the following legends, self-explanatory:



again. Since also new destination calls fromthe zone Z2 could al ways be

I nput again here, this wait can in certain circunstances |last for a very
|l ong tine. For solution of such a probleman "allocation to a free cage"
algorithmis proposed. This analyses the situation and shifts the [ift

al l ocation of the call belonging to the zone Z2 to the lift cage E and not
tothe lift cage F. After the al gorithmh3as been perforned, the call can be
definitively assigned and information can be given to the user to indicate
to himor Re&rf the al Cellis adavoagte dallr Heére itial invesiigated wehethees sir qiobrthvet calbisaa
free cage" algorith ignment to a free cage" algorithmis
reproduced in Fig. g}alzﬁ&rftﬁgar?‘orm of a flow chart. The flow chart is, with
consideration of the follow ng | egends, self-explanatory: 13 R=f Call is
a favourit all. Hepe.it is investigated ther or not.the call| is
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| nvesti gat ed whet her SR SHCTLA ManPEat i Tivestigucd Haghes allerap alopstip of the
favourite cage suffiaéwrdaliftovtres tfevaisigesags eufiibient fivblifite cigas |abltRen ishif K
Take the best favourite cage. The selection fromthe nunber of free
favourite cages is CQYEF’P@B' out according to the criteria also used with
customary control algorithnms. afKsZ Qther favourite cages travel in the
same zone. re it is investigajed whether_there is already a favourite
cage whi chtblﬁg assi gniﬁkec < &?Sg's%w@””t%o(f?get o ThRi selectin framy they number Hfglee
gnFK Sufficient non- fRYaite éRyes a8 CsarfetiouBRicEatdiNgt 1 e chifhisr 4189 alsb@Nwith 1 S

preferably al so investigated whether_ after allocation of the newcall to a
free customary control algorithms.

afKsZ Other favourite cages travel in the same zone. Here it is investigated
whether there is already a favourite cage which is assigned to the same
zone to which the new call belongs.

anFK Sufficient non-favourite cages available? With the interrogation it is
preferably also investigated whether after allocation of the new call to a free
non-favourite cage sufficient non-favourite cages are then still available.

R — nfK Call can be shifted to a non-favourite cage.
anfKsZ Other non-favourite cages travel in the same zone.
tbfKsZ Take the best favourite cage travelling in this zone.
tbnkF Take the best non-favourite cage.

R - nfKsZ Call can be shifted to a non-favourite cage travelling in this zone.

tbnfKsZ Take the best non-favourite cage travelling in this zone.

nc No change.



non-favourite cage sufficient non-favourite cages are then still avail able.
R -+ nfK Call can be shifted to a non-favourite cage. anfKszZ O her
non-favourite cages travel in the same zone. tbfKsZ Take the best
favourite cage travelling in this zone. thbnkF Take the best non-favourite
cage. R-a nfKsZ Call can be shifted to a non-favourite cage travelling in
this zone. tbnfKsz Take the best non-falfourite cage travelling in this
zone. nc No change. 14 2.5.1 What would the algorithmdo in the exanple of
Figs. 8A to 8E? For this purpose reference is nade to the decision branch,
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condition "other favourite cages travel in the sane zone" afKsZ is thus
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contained in the new call nRZ2, which |eads to the decision reproduce
106. fulfilled, as is reproduced by the reference numeral 102

On the other hand, the favourite cage E already travels in the zone Z2. The condition
"other favourite cages travel in the same zone" afKsZ is thus fulfilled, as is recognisable by
the reference numeral 104.

There are still three free non-favourite cages. The condition "sufficient non-favourite
cages available" gnfk is thus fulfilled. However, the new call nRZ2 of Fig. 8B cannot be
allocated to any non-favourite cage, since none of the non-favourite cages A to D can
serve the basement floor contained in the new call nRZ2, which leads to the decision
reproduced at 106.

Thus, the algorithm leads to the statement tbfKsZ, i.e. the best non-favourite cage
travelling in this zone must be taken, as indicated at the reference numeral 108. This is
the correct decision, because now the new call nRZ2 is allocated to the lift cage E and
thus a favourite cage F is kept free for the favourite zone Z3. The new call nRZ3 of Fig.
8D can be allocated without undue waiting times.

2.5.2 A further example

Fig. 11A represents a further situation which can happen. In the case of Fig. 11A the lifts
of the cages A, B, D and E are out of operation, which is reproduced by the reference
symbol oos (out of service). The lift cage C is assigned to the zone Z2 and the lift cage F
is free fr. It may now be assumed, as illustrated in Fig. 11B, that a new call NRZ2 is input



Thus, t.he algorithmleads to the statenent tbfKsZ, i.e. the best
non-favourite cage travelling in this zone nust be taken, as indicated at
the reference nuneral 108. This is the correct decision, because now t he
new call nRZ2 is allocated to the lift cage E and thus a favourite cage F
Is kept free for the favourite zone Z3. The new call nRZ3 of Fig. 8D can
be allocated wi thout undue waiting timesl>2.5.2 A further exanple Fig. 11A
represents a further situation which can happen. In the case of Fig. 11A
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As indicated at 110, the algorithm has decided that the call is assigned to the zone Z2 and
is thus a favourite call. The decision 112 is based on the fact that only one favourite cage
is left, but there are two favourite zones. If the call were to be assigned to the lift cage F,
sufficient favourite cages would then no longer be available. This leads to the decision
112.

At 114 it is to be noted that in the situation illustrated in Fig. 11A no cage is left for the non-
favourite Z1, since only a single non-favourite cage C travels in the zone Z2 and all other
non-favourite cages are unavailable. This leads to the decision that insufficient non-
favourite cages are available.

The non-favourite cage C travels in zone Z2. There are thus still other non-favourite cages
travelling in the same zone, as is indicated at 116.

Since the new call NRZ2 concerns only the storey main entrance ME and storeys lying
thereabove, the call can be allocated to a non-favourite cage travelling in the same zone.
The non-favourite cage C travelling in the same zone can serve all storeys in upward
direction from the entrance. The corresponding decision is reproduced at 118.



112. Atr 114 it is to be noted that in the situation illustrated in Fig. 11A
no cage is left for the non- favourite Z1, since only a single
non-favourite cage Ctravels in the zone Z2 and all other non-favourite
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2.5.3 Example 1

Reference will be made to Fig. 14. As apparent therefrom, there is again the lift layout
according to the foregoing examples (Figs. 2 to 5) with six lifts A to F. There are two
favourite cages of the lift group, which are denoted by E and F. There are the following
defined zones:

Zone Z1 non-favourite zone
Zone Z2 favourite zone for the cages E, F
Zone Z3 favourite zone for the cages E, F.

The cage E may be assigned to the zone Z2. The cage F may be free. For a new call
aliocated to the zone Z1, a costs calculation algorithm would select, for example, cage F
for this call. If the cage F were to be allocated to the zone Z1, however, no cage would be
left for the zone Z3.

The algorithm of Fig. 9 prevents this problem. As readily inferrable from the flow chart of
Fig. 9, the algorithm decides in this example that the best non-favourite cage, which
already travels in this zone Z1, is to be taken for this new call for zone 21.



defined zones: Zone ZI non-favourite zone Zone Z2 favourite zone for the
cages E, F Zone Z3 favourite zone for the cages E, F. The cage E may be

assigned to the zone Z2. The cage F may be free. For a new call allocated
to the zone Z1, a costs calculation algorithmwuld select, for exanple,
cage F for this call. If the cage F were to be allocated to the zone Z1,

however, no cage would be |eft for the Yone z3. The al gorithmof Fig. 9
prevents this problem As readily inferrable fromthe flow chart of Fig.
9, the al gahi4 hBxalepled®s in this exanple that the best non-favourite cage,
which already travels in this zone Z1, is to be taken for this new call
for zone Z1. 17 2.5.4 Exanple 2 Here reference is nade to Fig. 15. As

evi dent t hdemf referencehiar matls tadiy. 5 hasldvident ehepeftom,amens Bi &ghit the I layout
S. 2to here are two |ift

f oregoi ng exanpl e Figs. 5) with six Lifts Ato F. ,
cages of t%%mf%q ?Ogﬁ’&Jﬁfegmpc%aﬁ%esG(Ew& géo gbwﬁﬁéﬁﬂmﬁfﬁ r el Ngre apg, wo lift
fol I owi ng cirfesnfdhe #ftesup, Zhieh &k demdtddoip BY arideF Z OMire @R théZfollsWiRy detifed One
for the cages E, F Zone Z3 favourite zone for the cages E, F. Inthis

exanple it " be assuned that the cage Ais to be allocated to the zone Z1
and the cage E to the zone Z2. The renaining cages may be free fr. If now
the cage F were to BE aelnkgcat ed tP the zone Z1, no favourite cage would be
left for the zone DFPTbr der eG4V 2PR8 s probl em the al gorithm deci des

- as readily inferrapbgezgrom faloguﬁtbgahgf@[ﬁe@ggegiwp 9 - that the best
||

non-favourite cage nEst Be taan for this new “call.
one £Z3 avourite zone for the cages E, F.

In this example it may be assumed that the cage A is to be allocated to the zone Z1 and
the cage E to the zone Z2. The remaining cages may be free fr.

If now the cage F were to be aliocated to the zone Z1, no favourite cage would be left for
the zone Z3. In order to avoid this problem, the algorithm decides - as readily inferrable

from the flow chart of Fig. 9 - that the best non-favourite cage must be taken for this new
call.

2,55 Example 3

The example 3 is illustrated in Fig. 16. There is here again six lifts, but three non-favourite
cages A to C and three favourite cages D to F. As defined zones there may be assumed:

Zone Z1 non-favourite zone
Zone Z2 non-favourite zone
Zone Z3 favourite zone for the cages D to F
Zone Z4 favourite zone for the cages D to F.

In the case of the example according to Fig. 16 the cages A and B are assigned to the
zone Z1 and the cages D and E to the zone Z3. The cages C and F may be free. There is
now a new call assigned to the zone Z3. A pure costs calculation algorithm would assign
this new call to, for example, the lift cage C.



2.5.5 Exanple 3 The exanple 3 is illustrated in Fig. 16. There is here
again six lifts, but three non-favourite cages Ato C and three favourite
cages Dto F. As defined zones there may be assuned: Zone Z1 non-favourite
zone Zone Z2 non-favourite zone Zone Z3 favourite zone for the cages D to
F Zone Z4 favourite zone for the cages Dto F. In the case of the exanple
according to Fig. 16 the cages A and B atg assigned to the zone Z1 and the
cages D and Eto the zone M The cages C and F nay be free. There is nO\C/iV a
new cal | agshaRsRAr tRe ki | af i it

assign thF'sh new {:atﬁ? h?%?géf)?rgréggabr%p%g,rgﬁ?ﬁgéf@f%ﬂ%%éﬁéhﬂ%gﬁ ?ngﬁo@e%ﬁwrt he
lift cage WerzenedZbe assigned to the zone Z3, no lift cage would remain for
the zone Z2. The decision of the algorithmcan - as also in the case of the
above Exanples 1 and 2 - be readily obtained fromthe flow chart of Fig.

9. As evi déhe detisior bf theyalgdnithrakgor a$ hiso irvihiedase bhihealbove Examplesrieshd® obé em

Th I ' ' t youMrite ¢ ich  alrea travel s
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al gori t hm treyabose-neitonehprobiege Fhe bigodithredédidas thatthgeesdiaveurite cage gefickhe
oot o2 8PBovF Pab TR (5 BROETSI68 ey B Seelidelerrcta e
there are sahostan mapuot take tegesye P, bechudd theh GUEGeWOLIN naIdhgee Be téfdfor B¥nd. E
and F. Two,of them may be assigned to the zone Z2. Overall the follow ng

zones matyZ ‘e defined here: Zone Z1

2.56 Example 4

Reference is made to Fig. 17 for the Example 4. Here a lift layout as in Fig. 16 may be
assumed. Accordingly, there are three favourite cages in a lift group, which are denoted
by D, E and F. Two of them may be assigned to the zone Z2. Overall the following zones
may be defined here:

Zone Z1 non-favourite zone
Zone Z2 favourite zone for the cages D to F
Zone Z3 favourite zone for the cages D to F.

The lift cages C and F may be free. For a new call assigned to the zone Z2 a costs
calculation algorithm would select, for example, cage F for this call.

If, however, the cage F were to be assigned to the zone Z2, no favourite cage would be
left for zone Z3.

It is readily evident from the flow chart of Fig. 9 what the algorithm presented here does in
this case. It aftempls to place this call on the cage C if this is possible, so as to keep a
favourite cage free for zone Z3. If this is not possible, the best favourite cage, which
travels in the zone Z2, must take the call.

2.6  The "missing cage for zone" algorithm



Zone Z2 Zone Z3 non-favourite zone favourite zone for the cages Dto F
favourite zone for the cages Dto F. The |ift cages C and F may be free.

For a new call assigned to the zone Z2 a costs «calculation algorithmwould
select, for exanple, cage F for this call. If, however, the cage F were to
be assigned to the zone Z2, no favourite cage would be left for zone Z3.
It is readily evident fromthe flow charts of Fig. 9 what the algorithm
presented here does in this case. It attenpts to place this call on the

cage Cif bl 4 .fvutc e for zanpe
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assigned to the zone Z2. Only a single cage travels in the zone Z1. All

ot her cage®nepalloICadR ioN®Rr Zones. No cage is free. It may now be further
inferred, as illustrated in Fig. 19, that the lift cagetravellingin zone
Z1 is unavailable. This is indicated by the reference synbol oos for "out
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be served.
other words, the zone Z1 is "lost". From now on, all persons who want to register a call

assigned to the zone Z1 can no longer be served.
At this instant an algorithm, which is termed "missing cage for zone", begins to work:

The mode of operation is illustrated in Figs. 20 and 21. As is evident from Fig. 20, this
algorithm determines from all travelling (i.e. non-free} cages a specific cage which will no
longer receive calls. This cage - in the example, cage D - is blocked against new calls. A
cage in such a state is here termed "“jumper cage” SK.

As illustrated in Fig. 21, a jumper cage, as soon as it has processed all existing calls, is
free and can then process calls for the zone which has become lost. In the final situation
illustrated at the right in Fig. 21 the cage D can now be used for the zone Z1. The
"missing cage for the zone" algorithm in this situation again stops working.

If more than one zone becomes "lost" in the above-described manner, this algorithm
selects for each lost zone a jumper cage which then jumps into the free state after
processing its orders from the aillocated zone.

Two lists are maintained by the "missing cage for zone" algorithm: These are on the one
hand a list for all favourite cages (favourite jumper cages) blocked against new orders and
on the other hand a list for all non-favourite cages (nhon-favourite jumper cages) blocked
against new orders.



At . this instant an algorithm which is ternmed "m ssing cage for zone",
begins to work: The node of operation is illustrated in Figs. 20 and 21. As
is evident fromFig. 20, this algorithmdetermnes fromall travelling
(i.e. non-free) cages a specific cage which will no |onger receive calls.
This cage - in the exanple, cage D - is blocked against new calls. A cage
in such a state is here ternmed "junper c#ge" SK. As illustrated in Fig. 21,
a junper cage, as soon as it has processed all existing calls, is free and
can then p | s : i kN j

o1 tuat on N PRARpER S hESny Y8 Barects Bty REAASTRIOF Figa o8 2 BT RA
for the zoweergin Fithe22 "ilidstretesgtheagain partt ak the redgorithmgoFig. h23 ithe tprbeess of
situation ing. : y seoin the
above- deocHRieg SFthe 8 b okl okl BibelaRa A 24 166 BBESes fffimaidind 12,
cage whi chthelistofjfannsite jnpet ¢agebr ee state after processing its orders from
the allocated zone. Two lists are nmaintained by the "m ssing cage for zone"
al gorithm These are on the one hand a list for all favourite cages
(favouri t eTheufigve charégepjoduked ineiga @22 to24 are selferdslasatarydwitrotorisideratiohef tieand
alist for _all, non-f vc[)uri te cages (non-favourite junper cages) bl ocked
agai nst ne'ﬁp%'?%esreé.ou%%' exanple of a "mssing cage for zone" algorithmis
illustrated in Figs. 22, 23 and 24, wherein Fig. 22 illustrates the main

art of t algorithm Fig. 2 he process of maintajining of the |list of
Do avour 115 TISRHS: o6 qRS2aran Aleogin o Asired BB ds Gl eash G BANE 3 1 st
of favourig¢f is demativebeaRignedii®alchgey charts reproduced in Figs. 22 to 24 are

sel f-expl anatory with consideration of the |egends set out below, The
"m ssing cage for zone" algorithmillustrated therein is called up each

time bef orgeqinds #rlthé fowharl 4fiFig. v2asssgned to a cage. Legends for the
flow charts of Figs. 22 to 23:
LSnfK Maintaining the list of non-favourite jJumper cages;

LSfK Maintaining the list of favourite jumper cages;

K e LSnfK Cage is in the list of non-favourite jumper cages;

Ke LSfK Cage is in the list of favourite jumper cages;
nc No change;
thuKsZ Take the best non-jumper cage travelling in this zone (in other words, the

algorithm blocks the jumper cages against a new call allocation);

mnfZ Missing non-favourite zones;

rLSnfK Reset the list of non-favourite jumper cages (the list of those non-favourite
cages, which are blocked for new call allocations, is set to zero);

K=fr Cage is free;

K= nf Cage is non-favourite cage;



LSnf K Mai ntaining the Iist of non-favourite junper cages; LSfK M ntaining
the list of favourite junper cages; Ke LSnfK Cage is in the list of
non-favourite junper cages;, K e LSfFK Cage is in the list of favourite
junper cages; nc No change; tbuKsZ Take the best non junper cage travelling
in this zone (in other words, the algorithmblocks the junper cages
against a new call allocation); mfZ M s&ing non-favourite zones; rLSnfK
Reset the list of non-favourite junper cages (the list of those
non-favour#mm‘z>cages vvhi ch are bl ocked for new call allocations, is set to

zero); K= Cage [ ree n- f avaur.i 21 # fz >
Font K The T er o TheQTHRE T RRUS R HarouBfRecones I8 tsater e e PHEBRL T er
of non-favourite Jmmﬁfev@&ﬁ@jumdésZagesl More than one cage travels in this
zone; K -+ LSnfK Add cage to the list of non-favourite junper cages; na No
action; nfZ Mssing favourite zones; rLSfK Reset the list of favourite

j unper cagesz tthe | imgbrecthan hmeagéammhh@qgg@hé‘ or new call allocation is
set to zero); K= f Cage is favourite cage; #nf z > #Sf K The nunber of

m ssing favourite zones is greater than the nunber of favourite junper

cages; andk -, LSnfK Add cage to the list of non-favourite jumper cages;

na No action;
mfZ Missing favourite zones;
rLSfK Reset the list of favourite jumper cages (the list of those cages blocked for a

new call allocation is set to zero);

K=f Cage is favourite cage;
#mfz >
#STK The number of missing favourite zones is greater than the number of

favourite jumper cages; and
K — LSfK Add cage to the list of favourite jumper cages.
2.6.1 Example
Reference may be made to Fig. 25, which shows a starting situation by way of example. In

that case the lift structure and the zone division may again be assumed to be such as
explained in Figs. 2 to 5. There are accordingly the following defined zones:

Zone 21 non-favourite zone
Zone Z2 favourite zone for the cages E, F
Zone Z3 favourite zone for the cages E, F.

The allocation of the individual lift cages A to F to these zones is apparent from Fig. 25.



K.-* LSfK Add cage to the list of favourite junper cages. 2.6.1 Exanple

Ref erence may be nmade to Fig. 25, which shows a starting situation by way
of exanple. In that case the lift structure and the zone division nay
again be assuned to be such as explained in Figs. 2 to 5. There are
accordingly the follow ng defined zones: Zone Zl1 non-favourite zone Zone Z2
favourite zone for the cages E, F Zone 23 favourite zone for the cages E
F. The allocation of the individual lift cages Ato F to these zones is

appar ent meé‘gegc |§5|ow2éhd-ﬂhﬁ|[\;%§6alﬁblesm iS kgt in/ PRi¢aps ARl @7 MhrgA" i S
indicated in Fig unavai lable). In the case of the
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who are asgisg ﬁ%ﬁdﬂffe%@a@nz&to tA8PoRZY W80 188y er baeRepdrRl, Now a new
call is input. The call may be assigned to the zone Z3. A costs cal cul ation

al gorithm woul d decide, for exanple, that the lift cage Dis the best for

thi's cal b o Geu 336'd ModPPRIEYI FEpBetheichbts M2sds 22 Wocks WlBliafdte

"m ssing cage for zone In this case. Is algorit

assi gns t halgerithmn wasid decide, é@rgaetamplebmat thediflecage [t isdhe begt fav this celinper cage.
The call is now assigned to the best of those other cages which already
travel in zone M Later, as illustrated in Fig. 27, the cage Dis free fr.
The cage DOtiis reunﬁlyfapqaere‘r\brfroantheaﬂs\ilgmaﬂsltZZttm Phavhadiee Zhissing ¢aget for renabt ed

t hat the c D i cL.kep r t
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Later, as illustrated in Fig. 27, the cage D is free fr. The cage D is now free for an
assignment to the zone Z1.

It is to be noted that the cage D is now in fact kept free by the above-explained
"assignment to free cage" algorithm.



storeys of which are subdivided into several zones (Z1, Z2, Z3), wherein
travel orders of a zone are allocated to the Iift cages, characterised in
that as long as a |lift cage executes a travel order for a zone no travel
order for another zone is allocated to this Iift cage, that in consequence
of a call (nRZ2, NRzZ2) for a travel order the nunber of free |lift cages
(fr) is conpared with the nunber of stil3dl unallocated or still unserved
zones and that the travel order forming the call is allocated to a lift
cage in dqﬂgq ce on the conparison result. 2. Method according to claim
1, characterised in that a new call (nRZ2, NRzZ2), which 1is assigned to a
zone (Z2) already served by at |east one of the lift cages (A-F), is
allocated o a f,ree | if for es
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allocation of a newcall is carried out in dependence on whet her or not it
is assigned to a favourite zone. 5. Methaod according to cI aim4a
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allocated to a free Ilft cage (fr) only when the number of free lift cages (fr) is greater than or

equal to the number of zones (Z3) then not served by the lift installation.

3. Method according to claim 2, characterised in that in the case that the number of
free lift cages (fr) is smaller than the number of the zones (Z3) not served by the lift
installation the new call is allocated to a lift cage which already travels in the same zone.

4. Method according to any one of the preceding claims, characterised in that in the
case that
a) at least one of the storeys cannot be served by all lift cages of the lift

installation and

b) the zones comprise at least one favourite zone (Z1, Z2) which is defined by
the fact that at least one storey not able to be served by all lift cages (A-F)
belongs to it,

the allocation of a new call is carried out in dependence on whether or not it is assigned to
a favourite zone.

5. Method according to claim 4, characterised in that in the case that the conditions a)
and b) and additionally



the . fact that it can serve all storeys of at |east one favourite zone (Z2,
Z3), are fulfilled, when a call assigned to a favourite zone occurs the
number of free favourite cages (E, F) is conpared with the nunber of still
unal | ocated favourite zones or favourite =zones still not served by the
lift installation and the allocation of the call is carried out in
dependence on the conparison result and/r that when a call not assi gned to
a favourite zone occurs the nunber of free non-favourite cages (A-D) is
compared W th tdye nunbatt instaliatidri hds atrieddt onafaduriersaga(BuF) which indsfined by or
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thus an allocation is accessible to one of the unserved zones. 8. Mt hod
according to claim7, characterised in that in the case of a lift
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(22 Z3) not then served by the lift instaliation and/or that a new call not assigned to a

favourite zone is allocated to a free non-favourite cage (A-D) only when the number of free
non-favourite cages is greater than or equal to the number of the non-favourite zones (Z1)
not currently served by the lift installation.

7. Method according to any one of the preceding claims, characterised in that in the
case that the number of the free lift cages (fr) is smaller than the zones not currently
served by the lift installation and a zone (23) is served by two or more lift cages one (D) of
these lift cages serving the same zone (Z3) is blocked against further allocations until it is
free and thus an allocation is accessible to one of the unserved zones.

8. Method according to claim 7, characterised in that in the case of a lift installation in
which the fotal number of zones (Z1, Z2, Z3) is smaller than or equal to the number of lift
cages (A-F) one of the lift cages which serves the same zone as another one of the lift
cages is blocked per unserved zone against new allocations,

9. Method according to any one of the preceding claims, characterised in that the
subdivision of the storeys into several zones (Z1, 22, Z3) is dependent on or performed by
the access authorisation of passengers to the storeys.



subdi-vi sion of the storeys into several zones (Z1, Z2, Z3) is dependent on

or perfornmed by the access authorisation of passengers to the storeys. 25

10. Control device for a lift installation by a control nethod according to
one of clainms 1 to 9.

25

10.  Control device for a lift installation by a control method according to one of claims 1
to 9.




