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Method for operating an elevator installation, passenger guiding system for an ele-

vator installation and elevator installation

Embodiments described herein generally relate to elevator installations and methods for
operating elevator installations. More particularly, embodiments described herein relate to
methods for operating elevator installations and passenger guiding systems, particularly

for guiding passengers to maintain social distancing while using an elevator installation.

Elevator installations are known as an effective means for quickly transporting passengers
between floors or levels. Generally, elevators are expected to operate as efficiently as
possible, i.e. offer transport for the highest possible number of passengers with the lowest
number of trips, while simultancously reducing the individual passenger wait time. Re-
cent advances have therefore led to improved methods for scheduling optimal transport
routes for elevator installations. One such advance is the use of a destination call control
system, which provides improved efficiency compared to a conventional up/down control
system. Such destination call control systems, for example, are provided by Schindler, in-
cluding the SchindlerID® and PORT Technology systems. Further improvements can be
had by purposefully allocating spaces or zones inside the elevator car to passengers, as is

described in WO 2016/146357 Al.

While efficiency is typically one key aspect of an elevator installation, another important
aspect to be considered is passenger safety. During times of increased infection risk, such
as during a flu epidemic or a pandemic such as the COVID-19 pandemic, one important
measure for maintaining passenger health can be the observance of adequate spacing be-
tween passengers, also known as social distancing. Social distancing can significantly re-
duce the risk of any uninfected person coming into physical contact with an infected per-
son, thereby suppressing disease transmission, and can be effective when the infectious
disease spreads via direct or indirect physical contact, droplet contact or airborne trans-

mission.

However, implementing social distancing can be challenging in the context of an elevator
installation, since traditionally, passenger crowding is known to occur at elevator land-
ings, particularly in building lobbies, as well as within the elevator car. Because the avail-

able space inside an elevator car is typically limited, introducing social distancing rules
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often involves a tradeoff between safety and efficiency, and it can be challenging to pro-
vide an elevator installation that offers both at an adequate cost. In addition, if passengers
perceive such safety measures as cumbersome or a waste of time, the general acceptance

of the measures and adherence to set rules might be low.

There is therefore a need for a technology that provides an efficient way for operating an
elevator installation, while at the same time implementing social distancing rules to main-
tain adequate spacing between passengers to reduce the risk of transmitting an infection

while using the elevator installation.

In light of the above, according to an aspect, a method for operating an elevator installa-
tion is provided. The method includes receiving a destination call of a passenger at a con-
trol unit. The destination call defines a trip from a boarding floor to a destination floor.
The method further includes selecting an elevator car from a set of available elevator cars
for transporting the passenger. The elevator car is selected such that elevator car spacing
rules are observed. The method further includes determining an arrival time of the se-
lected elevator car at the boarding floor, and a arrival time of the passenger at an elevator
landing corresponding to the selected elevator car on the boarding floor. The method fur-
ther includes directing, under the proviso that the arrival time of the passenger at the ele-
vator landing precedes the arrival time of the selected elevator car by a defined margin,
the passenger to a waiting zone of a set of available waiting zones. The waiting zone is
selected such that waiting zone spacing rules are observed. The method further includes
moving the selected elevator car to the boarding floor, and directing the passenger to the
elevator landing for transporting the passenger from the boarding floor to the destination

floor in the selected elevator car.

According to an aspect, a passenger guiding system for an elevator installation is pro-
vided. The elevator installation includes a set of elevator cars. The passenger guiding sys-
tem includes a user interface unit for receiving a destination call of a passenger. The des-
tination call defines a trip from a boarding floor to a destination floor. The passenger
guiding system further includes a control unit configured for designating a selected eleva-
tor car from the set of elevator cars to transport the passenger such that elevator car spac-
ing rules are observed, and for calling the selected elevator car to a boarding floor orto a

destination floor. The passenger guiding system further includes a passenger direction
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unit defining a set of waiting zones. The passenger direction unit is configured for deter-
mining an arrival time of the selected elevator car at the boarding floor, and an arrival
time of the passenger at an elevator landing corresponding to the selected elevator car on
the boarding floor. The passenger direction unit is configured for directing, under the pro-
viso that the arrival time of the passenger at the elevator landing precedes the arrival time
of the selected elevator car by a defined margin, the passenger to a waiting zone of the set
of waiting zones. The waiting zone is selected such that waiting zone spacing rules are
observed. The passenger direction unit is configured for directing, when the arrival time
of the passenger at the elevator landing does not precede the arrival time of the selected

elevator car by the defined margin, the passenger to the elevator landing.

According to an aspect, an elevator installation comprising a passenger guiding system

according to an embodiment described herein is provided.

To briefly illustrate the shortcomings of known elevator installations, in a typical exem-
plary scenario, passengers who intend to use an elevator installation can enter a building
at quasi-random times and with different destination floors. If social distancing rules are
mandated, the passengers might queue up with adequate spacing and limit the occupancy
of the individual elevator cars. This approach is only feasible for a small number of pas-
sengers and might quickly nullify any potential benefits of increased passenger spacing
by resulting in longer interaction times between passengers while the passengers are wait-

ing in the queue.

In another exemplary scenario of a known elevator installation, if a destination call con-
trol system is available, passengers might enter their destination at a terminal and then
spread out in the building lobby as to maintain social distancing while they wait for the
elevator car, which might be operated at reduced capacity. Thus, a significant risk of
propagating a potential infection remains, particularly when the passengers cross paths
while entering or exiting the elevator car, while waiting at random locations, and while
moving from a waiting area to an elevator car. This risk typically increases with the num-

ber of passengers.

Embodiments of the present disclosure overcome these problems by directing the passen-

gers to wait in dedicated waiting areas, and by assigning the passengers to elevator cars,
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such that minimal interaction between passengers occurs, and adequate spacing is main-
tained at all times. Thus, the risk of transmitting an infection between passengers is re-
duced, while the efficiency of the elevator installation can be maintained at a reasonable
level. Additionally, the above benefits can be maintained independently of passenger
load, such that the risk of transmitting an infection remains low, even if the elevator in-

stallation is operated at high capacity.

The novel features and method steps characteristic of the improved technology are set out
in the claims below. The improved technology itself, however, as well as other features
and advantages thereof, are best understood by reference to the detailed description,

which follows, when read in conjunction with the accompanying drawings, wherein:

Fig. 1  shows an exemplary flowchart illustrating one embodiment of a method for op-
erating an elevator installation;

Fig. 2a shows a schematic illustration of an elevator installation in a first state accord-
ing to an embodiment described herein;

Fig. 2b shows a schematic illustration of an elevator installation in a second state ac-
cording to an embodiment described herein;

Fig.3  shows a schematic illustration of an elevator installation in which the improved

technology is implemented.

Referring now to Fig. 1, according to an embodiment, a method 100 for operating an ele-
vator installation is described. At operation 102, a passenger enters a destination call de-
fining a trip from a boarding floor to a destination floor. The boarding floor can be the
current floor of the passenger, or a floor on which the passenger intends to board an ele-
vator car at a future time. The destination call can be entered at a terminal, such as a floor
terminal or a mobile terminal. The destination call can be transmitted to and received by a
control unit. The control unit can be a control unit of the elevator installation, such as a
passenger guiding system or a component of a passenger guiding system, particularly the
passenger guiding system 310 described in further detail below in relation to Fig. 3. The
control unit can be configured for operating at least one elevator car within the elevator

installation.

As shown in Fig. 1, according to embodiments, at operation 104 an elevator car is
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selected from a set of available elevator cars for transporting the passenger. The set of
available elevator cars might be a number of available elevator cars within the elevator
installation, such as a number of available elevator cars in different elevator shafts. Addi-
tionally or instead, the set of available elevator cars might be a temporal map of available
trips of one single elevator car, such as a transport schedule. Consequently, a single eleva-
tor car may comprise a set of available elevator cars, where each trip between two floors
can be seen as a separate elevator car. The elevator car is selected such that elevator car
spacing rules are observed. Selecting an elevator car can be understood as planning a trip

for the passenger in an elevator car of the elevator installation.

According to embodiments, which can be combined with embodiments described herein,
elevator car spacing rules are provided. Elevator car spacing rules can apply to passengers
while traveling in the elevator car, particularly from the time after entering the elevator
car up to the moment of exiting the elevator car. Elevator car spacing rules can be rules
which are communicated to the passenger, or which are required to be followed by the
passenger. Elevator car spacing rules can further be rules which are observed while as-
signing passengers to the elevator car. Elevator car spacing rules can also be rules which
are unknown to the passenger and applied ¢.g. by the elevator installation and/or included
in a method for operating an elevator installation. Elevator car spacing rules can be rules
which assign positions, ¢.g. positions within elevator car zones, which are described in
further detail below, to passengers within the elevator car. Elevator car spacing rules can
involve rules or a combination of rules to prevent the spread of an infection between the
passenger and another passenger. Elevator car spacing rules can enforce a minimum dis-
tance between passengers, i.¢. passengers, groups of passengers or combinations thereof.
In one example, elevator car spacing rules can enforce a minimum distance of 3 feet, 2
meters, 1.5 meters, 1 meter or an arbitrary unit chosen by a governing body, such as the
approximate length of a baby elephant, between passengers or groups of passengers (e.g.,
between waiting zones and/or between elevator car zones). In one example, elevator car
spacing rules can enforce a minimum floor area per passenger, such as at least 1 m? 1.5
m? 2 m? 3 m? 5 m?or at least 10 square feet. In one example, elevator car spacing rules
can be independently set for each elevator car zone, such that a maximum number of pas-
sengers for each elevator car zone is defined, such as 1 passenger, 2 passengers, 3-5 pas-
sengers or even a higher discrete number of passengers. Elevator car spacing rules can

also, ¢.g. if one elevator car has a single elevator car zone, be a representation of a
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maximum number of passengers for a specific elevator car, such as a maximum of 1 pas-
senger for a small elevator car, or a maximum number of 4 passengers for a medium-

sized elevator car.

As shown in Fig. 1, according to embodiments, after operation 104, the flowchart is
branched, i.e. the following operations 106 and 112 happen in parallel. At operation 112,
the selected elevator car is moved to the boarding floor. Moving the selected elevator car
to the boarding floor should be understood as including the physical act of moving the el-
evator car in position such that it is ready to be accessed by the passenger on the boarding
floor, and may include additional steps, such as opening the elevator car doors, allowing
time for other passengers to exit, or such. The operation 112 does not require to be started
immediately, particularly when other operations need to be performed first, such as fin-
ishing an ongoing transfer of other passengers to a different floor. The operation 112 can
include adding the operation 112 to an operation queue, €.g. in the control unit, e.g. as a

series of tasks to be executed for the selected elevator car.

As shown in Fig. 1, according to embodiments, at operation 106, an arrival time of the se-
lected elevator car at the boarding floor is determined. The arrival time of the elevator car
at the boarding floor is to be understood as the moment at which operation 112 is com-
pleted. As described above for operation 112, the arrival time can be variable depending
on the state of the selected elevator car and/or the number of tasks still to be executed for
the selected elevator car. The arrival time can be estimated, e.g. by adding the average
time required for each task still to be executed for the selected elevator car, as described

previously for operation 112.

As shown in Fig. 1, according to embodiments, at operation 106, an arrival time of the
passenger at the elevator landing corresponding to the selected elevator car is determined.
The arrival time of the passenger can be estimated. The estimation can be based on the
typical walking speed of a passenger. The arrival time can be estimated by utilizing pas-
senger profiles, ¢.g. known or recorded walking times of particular passengers, which can
be stored in a database. The arrival time can be estimated based on statements made by
the passenger, ¢.g. while making the destination call. The passenger can make statements
including a planned arrival time, or statements from which an influence on the arrival

time can be concluded, such as planned detours. For making the estimation, a location of
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the passenger, particularly the location of the passenger when making the destination call,
can be utilized. For example, the destination call can be made at a defined location, e.g. if
it has been entered at a fixed floor terminal with a known location, and the destination
call can include the location of the terminal, or an information from which the location of
the terminal can be derived. The destination call can be made at a mobile terminal, such
as a smartphone, and the mobile terminal can, ¢.g. by utilizing GPS, the signals of a low
energy beacons in the vicinity of the elevator installation, or such, include the position of

the mobile terminal at the time of making the destination call in the destination call.

As shown in Fig. 1, according to embodiments, at decision 108, it is decided if the arrival
time of the passenger at the elevator landing corresponding to the selected elevator car,
which can be a first arrival time, precedes the arrival of the selected elevator car (“car ar-
rival time”) at the elevator landing, i.e. the boarding floor, particularly for transporting the
passenger from the boarding floor to the destination floor. The decision can be made un-
der the assumption that either of the passenger’s first arrival time or the car arrival time
are somewhat inaccurate, i.e. comprise an error margin or lie within a confidence interval.
The decision can be made by comparing the first arrival time and the car arrival time. The
decision includes determining if the arrival time precedes the car arrival time by a defined
margin. The defined margin can be set such that inaccuracies in the first arrival time and
the car arrival times are considered when making the decision. The defined margin can be
0. The defined margin can be lenient and allow the passenger’s arrival time to be before
the car arrival time by a short period, such as 10s, 5's, 3 sor 1 s. A lenient defined mar-
gin can improve the efficiency of the elevator installation, by increasing the chance of
having passengers ready to board the elevator car at the moment the elevator car arrives at
the boarding floor. The defined margin can be strict and decide that the passenger’s arri-
val time precedes the car arrival time even if the estimated first passenger arrival time lies
after the car arrival time by a short period, such as 10s,5s,3sor 1 s. A strict defined
margin can reduce the chance that passengers interact at the elevator landing, ¢.g. when
other passengers exit the elevator car on the boarding floor and move past the waiting
passengers. The defined margin can be variable. The defined margin can be adjusted,
such as dynamically adjusted, ¢.g. based on observed or anticipated passenger load, gen-
eral infection risk, occupancy of the elevator car at the moment of arrival, or such. If at
decision 108, it was decided that the passenger’s arrival time precedes the arrival time of

the selected elevator car by the defined margin, the result of decision 108 is TRUE and
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operation 110 will be executed. If at decision 108, it was decided that the passenger’s ar-
rival time does not precede the arrival time of the selected elevator car by the defined

margin, the result of decision 108 is FALSE and operation 110 will be executed.

As shown in Fig. 1, according to embodiments, at operation 110, the passenger is directed
to a waiting zone of a set of available waiting zones. Directing the passenger to a waiting
zone can include communicating to the passenger the selected waiting zone, e.g. via a ter-
minal, particularly during or after having made the call. Directing the passenger to a wait-
ing zone can include the passenger moving to the waiting zone. The set of waiting zones
can be a set of waiting zones as described in further detail below in relation to Figs. 2a
and 2b. The selected waiting zone is chosen such that waiting zone spacing rules are ob-
served. The selected waiting zone can be selected such that passenger comfort is consid-
ered, and/or such that passenger have a comfortable travel experience. The waiting zone
can be selected such that the trip from the location of making the destination call to the
waiting zone is short. The waiting zone can be selected such that interaction between pas-
sengers on the way to the waiting zone is minimized. If a number of suitable waiting
zones is available, the waiting zone can further be selected such that the zone is chosen
according to passenger needs. In one example, if several suitable waiting zones are avail-
able, the waiting zone with the best amenities can be chosen, e.g. a zone with more com-
fortable scating arrangements or such. Sclecting a waiting zone from the set of available
waiting zones can involve a scoring algorithm, which selects the waiting zones according
to the set of waiting zone spacing rules and expected passenger comfort, ¢.g. by making a
preselection according to waiting zone spacing rules, and a second selection on the prese-
lection according to a set of rules to improve passenger experience. The set of available
waiting zones can be dynamically adjusted based on passenger load. In one example, the
set of available waiting zones can include a number of “spillover” waiting zones, which
can be selected mainly during times of high passenger load. By offering a good passenger

experience, the acceptance of waiting zone spacing rules can be improved.

According to embodiments, which can be combined with embodiments described herein,
waiting zone spacing rules are provided. Waiting zone spacing rules can be similar or
identical to the elevator car spacing rules outlined above. Waiting zone spacing rules can
apply to passengers while waiting in one or several waiting zones, particularly from the

time the passenger is directed to the waiting zone to the time the passenger is directed to
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the elevator landing for transporting the passenger to the destination floor in the selected
elevator car. Waiting zone spacing rules can be rules which are communicated to the pas-
senger, or which are required to be followed by the passenger. Waiting zone spacing rules
can further be rules which are observed while assigning passengers to a waiting zone.
Waiting zone spacing rules can also be rules which are unknown to the passenger and ap-
plied e.g. by the elevator installation and/or included in a method for operating an eleva-
tor installation. Waiting zone spacing rules can be rules which assign positions to the pas-
senger, e.g. positions within a waiting zone, or which assign waiting zones to a passenger,
¢.g. waiting zones from a set of available waiting zones. Waiting zone spacing rules can
involve rules or a combination of rules to prevent the spread of an infection between the
passenger and another passenger. Waiting zone spacing rules can enforce a minimum dis-
tance between passengers, i.¢. passengers, groups of passengers or combinations thereof.
In one example, waiting zone spacing rules can enforce a minimum distance of 3 feet, 2
meters, 1.5 meters, 1 meter or an arbitrary unit chosen by a governing body, between pas-
sengers or groups of passengers within the zone. In one example, waiting zone spacing
rules can enforce a minimum floor area per passenger, such as at least 1 m?, 1.5 m? 2 m?,
3 m?, 5 m?or at least 10 square feet. In one example, waiting zone spacing rules can be
independently set for each waiting zone, such that a maximum number of passengers for
each waiting zone is defined, such as 1 passenger, 2 passengers, 3-5 passengers or even a
higher discrete number of passengers. Waiting zone spacing rules can also be a represen-
tation of a maximum number of passengers for a specific waiting zone. The maximum
number of passengers for a specific waiting zone can be chosen based on the shape or
size of the waiting zone, such as a maximum of 1 passenger for a small waiting zone, or a

maximum number of 4 passengers for ¢.g. an oblong or larger waiting zone.

According to embodiments, which can be combined with embodiments described herein,
waiting zone spacing rules can further include only assigning a waiting zone to a passen-
ger when the waiting zone is empty. The maximum number of passengers per waiting
zone can be set to 0 for zones which are not to be used, can be 1 for waiting zones which
should only be occupied by one passenger, or if the passenger load is low, such that a full
waiting zone is available for each passenger. The number of passengers for a waiting
zones can be also be set to arbitrary numbers, such as 2 passengers, 3 passengers, 5 pas-
sengers, 10 passengers or such, provided that the waiting zone spacing rules as described

above are observed.
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According to embodiments, which can be combined with embodiments described herein,
elevator car spacing rules and/or waiting zone spacing rules can, in some cases, be dy-
namically adapted to the current situation, e.g. the estimated infection risk for each pas-
senger. In one example, if the risk for spreading an infection is low because the epidemio-
logical incidence is low, a higher number of passengers per elevator car and/or waiting

zone can be allowed.

According to embodiments, which can be combined with embodiments described herein,
elevator car spacing rules and/or waiting zone spacing rules can further include rules to

not exceed a maximum contact time between passengers, particularly between passengers
waiting together in a waiting zone or travelling together in an elevator car. The maximum

contact time can be 1 minute, 2 minutes, 5 minutes, or 10 minutes.

According to embodiments, which can be combined with embodiments described herein,
elevator car spacing rules and/or waiting zone spacing rules can further include rules to
not exceed a maximum number of passengers without personal protective equipment in
waiting together in a waiting zone or travelling together in an elevator car. Personal pro-

tective equipment can be a clothing such as facemask, gloves, skin protection or such.

According to embodiments, which can be combined with embodiments described herein,
elevator car spacing rules and/or waiting zone spacing rules can further include rules to
minimize the chance of spreading an infection between groups of passengers. Elevator car
spacing rules and/or waiting zone spacing rules can include rules to not have groups of
passengers exceeding a passenger count of » passengers interact with another passenger
or another group of passengers exceeding a count of m passengers, where 7 and/or m can

be a number from 1 to 10, such as 2 or 3.

According to embodiments, which can be combined with embodiments described herein,
the passenger, ¢.g. after having been directed to a waiting zone at operation 110, arrives at
the waiting zone and waits in the waiting zone for a passenger wait time. The passenger
can be instructed to wait for a passenger wait time. Instructing the passenger to wait for a
passenger wait time can include communicating, to the passenger, the passenger wait

time, e.g. via a terminal, particularly during or after having made the call. The passenger
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wait time can be a timepoint up to which the passenger waits in the waiting zone. The
passenger wait time can include the time required for the passenger to move to the wait-

ing zone.

According to embodiments, which can be combined with embodiments described herein,
the passenger, ¢.g. after having been directed to a waiting zone at operation 110, will not
arrive at the elevator landing at the first arrival time. Instead, the passenger will be in-
structed to wait in the waiting zone for a passenger wait time. The passenger, after having
been directed to wait in the waiting zone for the passenger wait time, can have a second
arrival time. The second arrival time can be determined by the passenger wait time and

the transfer time of the passenger from the waiting zone to the elevator landing.

As shown in Fig. 1, according to embodiments, after operation 110, operation 106 can be
performed again. For as long as the second passenger arrival time precedes the car arrival
time, according to the following decision 108 and operations 110 and 106, the passenger
will be directed to wait in the waiting zone. If in operation 108 it is decided that the sec-
ond arrival time determined at operation 106 does not precede the car arrival time, then
operation 114 is performed. An advantage of performing operation 106 again, particularly
periodically, such as in a loop, is the possibility of the method to more accurately deter-
mine the moment at which operation 114 is to be performed. Particularly, any unexpected
delays or influences on the car arrival time can be taken into account and considered in

the decision of operation 108.

As shown in Fig.1, according to embodiments, at operation 114 the passenger is directed
to the elevator landing for transporting the passenger from the boarding floor to the desti-
nation floor in the selected elevator car. In one embodiment, the passenger is directed af-
ter the result of decision 108 has been received. The direction can be communicated to
the passenger. The communication can include the display of a passenger identifier, ¢.g.
on a floor terminal or a display close to or within the waiting zone. The communication
can include displaying a message on a mobile terminal accessible by the passenger. The
communication can include an audio signal broadcast, such as a call to enter the elevator
car. Further ways for calling a passenger are known in the art and can be equally suitable.
After having received the call, the passenger typically moves to the elevator landing and

can, without any significant waiting time in the vicinity of the elevator landing, enter the
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elevator car, which typically should arrive at the same time.

As shown in Fig.1, according to embodiments, which can be combined with embodiments
described herein, after operation 110, the operation 106 can be omitted, and operation 111
can be performed instead. Instead of again checking, at operation 106, if the second arri-
val time precedes the car arrival time, a required wait time in the waiting zone for the pas-
senger to arrive at the second arrival time within a predefined margin of the car arrival
time can be pre-determined, and the customer can be directed to wait in the waiting zone
for the pre-determined passenger wait time. Operation 111 includes directing the passen-
ger to wait for the passenger wait time. The passenger wait time can be a time required
for the passenger to wait such that, after expiry of the passenger wait time, the passenger
can move from the waiting zone to the elevator landing, and arrives together with the se-
lected elevator car at the elevator landing. In the described embodiment, operation 114, in
which the passenger is directed to the elevator landing, can thus be given in advance. The
direction can be given together with the direction of operation 110, in which the passen-
ger is directed to a waiting zone. The direction can include the direction to move to a
waiting zone, and to wait in the waiting zone until the passenger wait time has expired.
According to this embodiment, no further communication to the passenger is required af-
ter having communicated, to the passenger, the passenger wait time, ¢.g. via a terminal,
particularly shortly after having made the call. Additionally or instead, the passenger may

be called as described above in operation 114.

According to embodiments, which can be combined with embodiments described herein,
the transfer time of the passenger from the waiting zone to the elevator landing is deter-
mined after the arrival of the passenger at the waiting zone. According to an embodiment,
the transfer time of the passenger to the waiting zone can be used to more accurately esti-
mate the future transfer time of the passenger from the waiting zone to the elevator land-
ing. The future transfer time from the waiting zone to the elevator landing can be used to
more accurately calculate the required passenger wait time. The embodiment can include
receiving the arrival time of the passenger at the waiting zone. The arrival time can be de-
termined by monitoring the waiting zone with a sensor. The arrival time can be deter-
mined by requesting and/or receiving a passenger position from the mobile terminal de-

vice when the passenger arrives at the waiting zone.
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Referring now to Figs. 2a and 2b, according to an embodiment, two states of an exem-
plary elevator installation 200 on a boarding floor are shown to help better understand the
technology. The elevator installation 200 can be configured for implementing the method
100, such as the method shown in Fig. 1. The elevator installation 200 can be a schematic
representation of an elevator installation, ¢.g. in a building lobby. The elevator installa-
tion includes two elevator cars 210, 220 in two separate elevator shafts. In Fig. 2a, the el-
evator car 210 is present on the boarding floor, while elevator car 220 is on a different
floor. In Fig. 2b, elevator car 220 is present on the boarding floor. According to embodi-
ments, a different number of ¢levators can be implemented, such as 1 eleavtor, 3-5 eleva-

tors, particularly 6 elevators.

As shown in Figs. 2a and 2b, according to embodiments, the elevator installation 200 in-
cludes waiting zones 230, 240 and 250. In the embodiment 200, waiting zones 230 and
240 are small waiting zones, and waiting zone 250 is a large waiting zone. The waiting
zones are arranged such that the transmission of an infection between passengers in dif-
ferent waiting zones is prevented. The waiting zones can be spread out over an adequate
distance. The waiting zones can include separators, such as walls or partitions, between
the zones. The waiting zones can be separate rooms. According to embodiments, a differ-
ent number of waiting zones can be implemented, such as 2 waiting zones, 4 waiting

zones, or 5-10 waiting zones.

As shown in Figs. 2a and 2b, according to embodiments, the elevator cars 210, 220 of the
elevator installation 200 include elevator car zones 212-218 and 222-228. The elevator
car zones can be set up to implement, allow or facilitate the observance of elevator car
spacing rules. The elevator car spacing rules can be elevator car spacing rules as de-

scribed above.

According to embodiments, which can be combined with other embodiments described
herein, elevator car spacing zones can be zones within the elevator car to be occupied by
passengers. Particularly, elevator car spacing zones can be parts of the elevator car floor
on which the passengers should stand during transport in the elevator car. Elevator car
zones can be set up such that boarding of the elevator car is more ordered, such that, e.g.
passengers which are traveling to destination floors travel that require a longer travel time

are assigned to elevator car zones in the back of the elevator car. Elevator car spacing
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rules can be implemented by requiring passengers to occupy particular elevator car zones.
In the example of Figs. 2a and 2b, four elevator car zones are available for each elevator
car, with the 4 zones each corresponding to a corner of the elevator car. Different arrange-
ments of elevator car zones can be feasible for differently sized elevator cars, such as, but
not limited to, two zones for oblong, narrow clevator cars, or six zones in a 2x3 arrange-

ment in a larger elevator car.

As shown in Figs. 2a, in the given example, passengers 260, 270, 280 and 290 have just
requested transport from the elevator installation and each entered a destination call. Pas-
senger 260 is a group of 2 passengers travelling to the same destination floor, the other
passengers travel alone to different destination floors, with passenger 270 traveling to
floor a, and passengers 280 and 290 travelling to floor 4. For passenger 270, it has been
determined that elevator car 210 should be used. Elevator car 210 is waiting on the board-
ing floor. Since the passenger arrival time of passenger 270 is after the car arrival time,
passenger 270 is immediately directed to the car 210. Since passenger 270 is traveling
alone, no elevator car zone is assigned and no further elevator car spacing rules need to be

observed.

As shown in Figs. 2a, in the given example, passenger 280 is directed to waiting zone 240
and passenger 290 is directed to waiting zone 230. The group of passengers 260 is di-
rected to waiting zone 250. In the embodiment, care is taken to avoid passengers crossing
paths on the way to the waiting zones. The waiting zones are assigned according to wait-
ing zone spacing rules, which can be the waiting zone spacing rules as described above.
Accordingly, even though the passengers 280 and 290 are travelling to the same destina-
tion floor, they are directed to separate waiting zones. Accordingly, the larger waiting
zone 250 is assigned to the group of passengers 260 to provide for the more available

spacing between the members of the group.

As shown in Fig. 2b, a state following the state shown in Fig. 2a can be seen. Here, pas-
senger 270 has left the boarding floor in elevator car 210 (not shown) and passengers 260,
280 and 290 have been waiting in their respective waiting zones 230, 240, 250. Elevator
car 220 has just arrived on the boarding floor and passengers 280 and 290 have been di-
rected, as is symbolized by the dotted lines, to move to the landing corresponding to ele-

vator car 220 for boarding the elevator car 220. The passengers 280 and 290 have been
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assigned elevator car zones 222 and 228 according to elevator car spacing rules intended
to enforce a minimum distance between passengers 280 and 290. The elevator car spacing
rules can be elevator car spacing rules as described above. In the embodiment, care is
taken that passengers 280 and 290 have minimum interaction on the way to the elevator
landing or in front of the clevator landing, by directing the passengers such that they both
first meet when entering the elevator car. After having entered the elevator car 220, pas-
sengers 280 and 290 will arrive at their destination floor shortly thereafter, having only
spent a limited time together and always having observed a minimum distance to each
other. Passengers 280 and 290 will not have interacted with passengers 260 and 270, and
passengers 260 and 270 will not have interacted with any other passengers. The group of
passengers 260 will be assigned to an available elevator car shortly. Thus, in the shown
example, elevator installation 200 can effectively provide transport to all passengers,
while maintaining social distancing according to a set of elevator car spacing rules and

waiting zone spacing rules which have been discussed earlier.

Referring now to Fig. 3, according to an embodiment, an elevator installation 300 is
shown schematically in a side view. The elevator installation 300 can be configured for
implementing the method 100, such as the method shown in Fig. 1. The elevator installa-
tion can, according to some aspects, be the elevator installation 200, such as the elevator
installation shown in Fig. 2a or 2b. The clevator installation includes at least one elevator
car driven by an elevator drive 332 between levels 302 inside a structure, such as a build-

ing.

As shown in Fig. 3, according to embodiments, the elevator installation 300 includes a
passenger guiding system 310. The passenger guiding system 310 includes a user inter-
face unit 320, a control unit 330 and a passenger direction unit 340. The components of
the passenger guiding system 310 are coupled via communication bus 304. The commu-
nication bus 304 communicatively couples the components of the passenger guiding sys-
tem 310 such that the components of the passenger guiding system 310 can communicate

and/or exchange information, such as guiding signals, directions or the likes.

According to embodiments, which can be combined with embodiments described herein,
the passenger guiding system 310 can be a set of communicatively coupled modules. The

passenger guiding system 310 can comprise a number of hardware modules, or a single
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hardware module, such as a controller module and/or a computer, and the modules of the
passenger guiding system can be implemented in the form of software, e.g. as programs.
The passenger guiding system can include further modules, such as an elevator controller,
and/or be communicatively coupled to further elements of the elevator installation, such
as the elevator controller. The elevator controller can be comprised within the same single
hardware module as the passenger guiding system. The elevator controller can be com-

prised within the control unit 330.

According to embodiments, which can be combined with embodiments described herein,
the elevator installation 300 can comprise an elevator drive 332 for moving the elevator
car between floors. The elevator drive 332 can be communicatively coupled to ¢.g. the ¢l-
evator controller to receive control messages from the elevator controller, and/or to send
status messages to the elevator controller. The elevator controller can control the elevator
drive, thereby controlling the movement of the elevator car within the elevator installa-

tion.

According to embodiments, which can be combined with embodiments described herein,
the user interface unit 320 is configured for receiving a destination call of a passenger.
The destination call defines a trip from a boarding floor to a destination floor. The user
interface unit 320 can be configured for transmitting the destination call to the user inter-
face unit 340. The use interface unit 320 can comprise one or more terminals for receiv-
ing the user input, such as floor terminals 322 or mobile terminal 324. The terminals 322,
324 can be communicatively coupled to the user interface unit 320, i.e. further compo-
nents comprising the user interface unit 320, e.g. by a communication bus 304, or by a
wireless transmitter/receiver. The user interface unit 320 can be communicatively coupled
to the passenger direction unit 340 for displaying directive instructions to a passenger.
The user interface unit 320 can include one or more display units communicatively cou-
pled to the passenger direction unit 340, particularly for displaying directive instructions
to the passenger. The display unit can be included in a floor terminal 322 or a mobile ter-
minal 324. The display unit can be a display within a waiting zone. The display unit can
be a projector device. The display unit can include visual and/or non-visual means for
communicating instructions to the passengers, such as loudspeakers for broadcasting au-

dible instructions.
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According to embodiments, which can be combined with embodiments described herein,
the control unit 330 can be configured for receiving, from the user interface unit, the des-
tination call. The control unit 330 is further configured for designating a selected elevator
car from the set of elevator cars to transport the passenger such that elevator car spacing
rules are observed, and for calling the selected elevator car to a boarding floor or to a des-
tination floor. The elevator car spacing rules can be the elevator car spacing rules accord-
ing to an embodiment described herein. Calling the selected elevator car can result in the
selected elevator car to be controlled, e.g. by the elevator controller, to physically perform
the trip from the boarding floor to the destination floor. The control unit 330 can be con-
figured for transmitting status information to the passenger direction unit, particularly sta-
tus information from which a car arrival time of the elevator car 210 at the boarding floor,
particularly for performing the trip from the boarding floor to the destination floor, can be
deduced.

According to embodiments, which can be combined with embodiments described herein,
the passenger direction unit 340 defines a set of waiting zones. The waiting zones can be
waiting zones as described in further detail for elevator installation 200 in relation to Figs.
2a and 2b. The passenger direction unit 340 is configured for determining an arrival time
of the selected elevator car at the boarding floor, and an arrival time of the passenger at
an elevator landing corresponding to the selected elevator car on the boarding floor. For
this, information transmitted to the user direction unit 340 by the control unit 330 and the

user interface unit 320 can be utilized.

According to embodiments, which can be combined with embodiments described herein,
the passenger direction unit 340 is configured to direct, after having determined the arri-
val times and under the proviso that the arrival time of the passenger at the elevator land-
ing precedes the arrival time of the selected elevator car by a defined margin, the passen-
ger to a waiting zone of the set of waiting zones. The passenger direction unit 340 can be
configured to direct the user to the elevator landing without first directing the user to a
waiting zone, particularly when the elevator car arrival time is before the passenger arri-
val time at the elevator landing. Directing the passenger can be performed according to
the method 100 described in relation with Fig. 1. The passenger guiding system 340 can
be configured for directing the passenger by utilizing the user interface unit 320 as de-

scribed above.
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According to embodiments, which can be combined with embodiments described herein,
the passenger direction unit 340 is configured to select the waiting zone such that waiting
zone spacing rules are observed. The waiting zone spacing rules can be the waiting zone

spacing rules according to an embodiment described herein.

According to embodiments, which can be combined with embodiments described herein,
the passenger direction unit 340 is configured for directing, when the arrival time of the
passenger at the elevator landing does not precede the arrival time of the selected elevator
car by the defined margin, the passenger to the elevator landing. This condition can apply
either after the passenger has been waiting in the waiting zone, or instantly after the pas-
senger has made the destination call. The passenger guiding system 340 can be config-
ured for directing the passenger by utilizing the user interface unit 320 as described

above.

According to embodiments, which can be combined with embodiments described herein,
the directions given to the passenger by the passenger direction unit 340 can include one
or more of the following: directions to move to an elevator landing, directions to move to
a waiting zone, directions to wait for a passenger wait time and/or directions to occupy an
elevator car zone. Some or all of the directions can be communicated to the passenger by

utilizing the user interface unit 320 as described above.

According to embodiments, which can be combined with embodiments described herein,
the user interface unit 340 can be configured for receiving a destination call including a
passenger location. The passenger direction unit can be communicatively coupled to the
user interface unit for receiving the passenger location. The passenger direction unit can
be configured to determine the arrival time of the first passenger at the elevator landing,
which can be an arrival time of a passenger at an elevator landing, such as a first arrival
time as described above, by estimating a transfer time of the passenger from the passen-

ger location to the elevator landing.

Next, general aspects of the technology will be discussed.

According to an aspect, the passenger direction unit is configured to synchronize the
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second arrival time to the arrival time of the selected elevator car by calculating a re-
quired passenger wait time from the arrival time of the selected elevator car and the esti-

mated transfer time of the passenger from the waiting zone to the elevator landing.

According to an aspect, the destination call includes a passenger count, and the passenger

is a group of passengers.

According to an aspect, an elevator installation comprising the passenger guiding system

according to an embodiment as described herein is disclosed.

According to an aspect, the use of a passenger guiding system according to an embodi-
ment as described herein in an elevator installation, particularly an elevator installation

according to an embodiment as described herein, is disclosed.

Although some embodiments of the various methods disclosed herein are described as
comprising a certain number of method acts, further embodiments of a given method can
comprise more or fewer method acts than are explicitly disclosed herein. In additional
embodiments, method acts are performed in an order other than as disclosed herein. In
some cases, two or more method acts can be combined into one method act. In some

cases, one method act can be divided into two or more method acts.

Having illustrated and described the principles of the disclosed technologies, it will be ap-
parent to those skilled in the art that the disclosed embodiments can be modified in ar-
rangement and detail without departing from such principles. In view of the many possi-
ble embodiments to which the principles of the disclosed technologies can be applied, it
should be recognized that the illustrated embodiments are only examples of the technolo-
gies and should not be taken as limiting the scope of the invention. Rather, the scope of

the invention is defined by the following claims and their equivalents.
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What is claimed is:

1. A method for operating an elevator installation, comprising:

- receiving a destination call of a passenger at a control unit, wherein the destina-
tion call defines a trip from a boarding floor to a destination floor;

- selecting an elevator car from a set of available elevator cars for transporting the
passenger, wherein the elevator car is selected such that elevator car spacing rules are ob-
served;

- determining an arrival time of the selected elevator car at the boarding floor,
and an arrival time of the passenger at an elevator landing corresponding to the selected
elevator car on the boarding floor;

- directing, under the proviso that the arrival time of the passenger at the elevator
landing precedes the arrival time of the selected elevator car by a defined margin, the pas-
senger to a waiting zone of a set of available waiting zones, wherein the waiting zone is
selected such that waiting zone spacing rules are observed;

- moving the selected elevator car to the boarding floor;

- directing the passenger to the elevator landing for transporting the passenger

from the boarding floor to the destination floor in the selected elevator car.

2. The method of claims 1 or 2, wherein the elevator car comprises a plurality of el-
evator car zones for passengers to occupy while traveling in the elevator car, and wherein

the elevator car spacing rules comprise assigning passengers to elevator car zones.

3. The method of any of the preceding claims, wherein the destination call is made
at a defined location, and wherein the arrival time of the passenger is determined by esti-
mating a transfer time of the passenger from the location of the destination call to the ele-

vator landing.

4. The method of any of the preceding claims, wherein the method includes instruct-
ing the passenger to wait in the waiting zone for a passenger wait time until the arrival
time of the selected elevator car and a second arrival time of the passenger at the elevator
landing are within the defined margin, wherein

the second arrival time is determined by the passenger wait time and the transfer

time of the passenger from the waiting zone to the elevator landing.
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5. The method of any of the preceding claims, wherein at least one of the elevator
car spacing rules or the waiting zone spacing rules include rules to prevent the spread of
an infection between the passenger and another passenger, in particular rules to enforce a
minimum distance between a first passenger or first group of passengers and a second

passenger or second group of passengers.

6. The method of any of the preceding claims, wherein at least one of the elevator
car spacing rules or the waiting zone spacing rules forbid one or more of the following:
- Exceeding a maximum number of passengers per waiting zone
- Exceeding a maximum number of passengers per elevator car zone
- Falling below a minimum average distance between passengers
- Falling below a minimum floor area per passenger
- Exceeding a maximum contact time between passengers
- Exceeding a maximum number of passengers without personal protective equip-
ment
- Having groups of passengers exceeding a passenger count of 7 passengers inter-
act with another passenger or another group of passengers exceeding a count

of m passengers.

7. The method of any of the preceding claims, wherein the transfer time of the pas-
senger from the waiting zone to the ¢levator landing is determined after the arrival of the

passenger at the waiting zone.

8. The method of any of the preceding claims, wherein the waiting zones are ar-
ranged such that the transmission of an infection between passengers in different waiting

zones is prevented.

9. The method of any of the preceding claims, wherein the set of available waiting

zones is dynamically adjusted based on passenger load.

10. The method of any of the preceding claims, wherein directing the passenger to
the elevator landing comprises minimizing the interaction of the passenger with other

passengers on the way to the elevator landing or in front of the elevator landing.
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11. A passenger guiding system for an elevator installation, the elevator installation
comprising a set of elevator cars, the passenger guiding system comprising:

a user interface unit for receiving a destination call of a passenger, wherein the
destination call defines a trip from a boarding floor to a destination floor;

a control unit configured for designating a selected elevator car from the set of
elevator cars to transport the passenger such that elevator car spacing rules are observed,
and for calling the selected elevator car to a boarding floor or to a destination floor; and

a passenger direction unit defining a set of waiting zones, wherein

the passenger direction unit is configured for determining an arrival time of the
selected elevator car at the boarding floor, and an arrival time of the passenger at an ele-
vator landing corresponding to the selected elevator car on the boarding floor, wherein

the passenger direction unit is configured for directing, under the proviso that the
arrival time of the passenger at the elevator landing precedes the arrival time of the se-
lected elevator car by a defined margin, the passenger to a waiting zone of the set of wait-
ing zones, wherein

the waiting zone is selected such that waiting zone spacing rules are observed,
and wherein

the passenger direction unit is configured for directing, when the arrival time of
the passenger at the clevator landing does not precede the arrival time of the selected ele-

vator car by the defined margin, the passenger to the elevator landing.

12. The passenger guiding system of claim 11, wherein the user interface unit com-
prises one or more of the following:

- a floor terminal communicatively coupled to the user interface unit;

- amobile terminal device configured for wireless communication, wherein the
mobile terminal device is communicatively coupled to the user interface
unit;

- a display unit communicatively coupled to the passenger direction unit for dis-

playing directive instructions to the passenger.

13. The passenger guiding system of any of the claims 11 to 12, wherein the direc-
tions given to the passenger by the passenger direction unit include one or more of the

following;:
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- directions to move to an elevator landing
- directions to move to a waiting zone
- directions to wait for a passenger wait time

- directions to occupy an elevator car zone

14. The passenger guiding system of claim 11, wherein the user interface unit is con-
figured for receiving a destination call including a passenger location, wherein the pas-
senger direction unit is communicatively coupled to the user interface unit for receiving
the passenger location, and wherein the passenger direction unit determines the arrival

time by estimating a transfer time of the passenger from the passenger location to the ele-

vator landing.

15. An elevator installation comprising the passenger guiding system of any of the

claims 11 to 14.



