
EP 0 385 810 B1 Description The present invention relates to elevator
systems and to dispatching cars in an elevator system. More par- ticularly
the invention relates to the assignment of hall calls to a selected one of
a group of elevators serving 5   floor landings of a building in common,
based on weighted Relative System Response (RSR) considerations. These RSR
considerations include factors which take into account system operating
characteristics in ac- cordance with a scheme of operation, which includes
a plurality of desirable factors, the assignments being made based upon a
relative balance among the factors, In essence assigning "bonuses" and
"penalties" to the cars in determining which cars are to be assigned to
which hall calls. 10 Background Art General Information - 15      In an
elevator system, using a Relative System Response (RSR) measure to assign
elevator cars to hall calls, the car to hall call travel time is expressed
in terms of various time related penalties. These penalties are added
together and summed with various penalties that penalize undesirable
operating characteristics. Bonus- es are given for desirable operating
situations and these are subtracted from the sum of penalties resulting in
the Relative System Response or RSR value. These values are calculated for
each car for a given hall call and 20  the car with the minimum RSR value
is assigned to answer the hall call. The penalties and bonuses selected for
various time delays and operating characteristics are either fixed or they
are varied based on, for example, the past five (5) minute average hall
call waiting time and the current hall call registration time. The above
schemes treat hall calls equally without regard to the number of people
waiting behind the hall call. They also treat all cars equally without
regard to the current car load, unless the car is fully loaded. They 25
consider only the current car load, but not the expected car load when the
car reaches the hall call floor. As a result the car assigned in one cycle
is often de-assigned later, because the car later becomes full, and another
car is assigned. Often the assigned car does not have adequate capacity.
So, when It stops and picks up people, some people are left out, and they
then need to re-register the hall call, resulting in increased waiting time
and user irritation. An extra car has to be sent there, thus increasing the
number of car stops and decreasing the 30  system's handling capacity. When
a large number of people are waiting, although more than one car will be
needed to serve the waiting people, the prior RSR system still assign only
one car, resulting in delayed service and large waiting time for a large
number of people. When the cars stop at "en route" floors, the passenger
transfer time depends on the number of people boarding and de-boarding the
car. By using a fixed car stop penalty, the delays due to "en route" stops
are 35   only partially penalized. Large "en route" stops have a high
probability of the cars being delayed, cars becoming full before reaching
the hall call floor and cars making additional car call stops for car calls
generated at "en route" hall call floors. These are detrimental to system
performance, as they often cause hall call reassignment, but are not
properly penalized. Often heavily loaded cars are stopped for picking up
one or two people. This increases the service time 40  to a large number of
people. The prior RSR systems do not distribute car load and car stops as
effectively as possible, due to the lack of knowledge of the number of
people waiting behind the hall calls and the number of people expected to
be de-boarding and boarding the car at "en route" stops, and hence the
expected car load when the car reaches the hall call floor. For further
general background information on RSR elevator car assignment systems,
either with fixed or 45   variable bonuses and penalties, reference is had
to assignee's U.S. Patent 4,363,381 issued to Joseph Bittar on December 14
1982, and EP-A-0342008, respectively. These approaches are further
discussed below in the sub-section entitled "RSR Assignments of Prior
Approaches." - Prediction Approaches of Invention - 50 In contrast to the
noted prior approaches the current invention uses an "artificial
intelligence" methodology to, preferably, collect traffic data and predict
traffic levels at all floors in a building at all times of the working day
based on historic and real time traffic predictions. It computes passenger
de-boarding rates at car call stops and boarding rates at hall call stops.
It uses these rates and the current car load to predict the car load and 55
spare capacity when the car would reach a particular or specific hall call
stop. These predictions and other factors are then used to appropriately
vary the RSR penalties and bonuses for assignment of each hall call to one
or more cars. Part of the strategy of the present invention in its accurate
prediction or forecasting of traffic demands at 2    



EP 0 385 810 B1 all times of the working day is to use single exponential
smoothing and/or linear exponential smoothing. It is noted that some of the
general prediction or forecasting techniques of the present invention are
discussed in general (but not in any elevator context or in any context
analogous thereto) in Forecasting Methods and Ap- plications by Spyros
Makridakis and Steven C. Wheelwright (John Wiley & Sons, Inc., 1978),
particularly in 5   Section 3.3: "Single Exponential Smoothing" and Section
3.6: "Linear Exponential Smoothing." Disclosure of Invention The present
invention originated from the need to distribute the car load and car stops
equitably, so as to 10 minimize the service time and the waiting time of
passengers and improve handling capacity. This distribution is achieved by,
for example, "knowing" through traffic prediction the number of people
waiting behing the hall call, and the number of people expected to be
boarding and de-boarding at various carstops, and the currently measured
car load. Using this information, the car load when the car reaches the
hall call floor is calculated, and the resulting 15 spare capacity
estimated. This spare capacity is matched with the predicted number of
people waiting at the hall call floor. Any mismatch between predicted spare
capacity and the number of people waiting at the hall call then is used to
allow or disallow the car to answer the hall call, using a hall call
mismatch penalty. The dwell times at various floors are computed using the
predicted car load and the passenger de-boarding and boarding rates. The
car stop penalty and the hall stop penalty are varied as functions of the
dwell time and 20 the number of people waiting behind the hall call. Thus,
the car stops for hall call and car call are penalized based on the
expected passenger transfer time and the expected number of people waiting
behind the hall call to be assigned, so that, when a large number of people
is waiting, a car with fewer "en route" stops is selected. The stopping of
a heavily loaded car to pick up a few people increases service time for a
large number of people. Therefore, this is penalized by, for example, using
a car load penalty which varies proportionally to the 25 number of people
in the car, but at a lower rate as a function of the number of people
waiting behind the hall call. These penalties are included in the RSR value
computations. Thus, the resulting RSR value is affected by the car load at
the hall call floor, the number of people waiting at the hall call floor
and the number of people boarding and de-boarding the car at "en route"
stops. All of these values are obtained by using "artificial intel- 30
ligence" based traffic prediction methodology. The resulting RSR procedure
being enhanced with the present invention, is thus more responsive to
traffic conditions and distributes car loads and stops more efficiently,
resulting in lower waiting time and service time and higher handling
capacity. Past system information is recorded in "historic" and "real time"
data bases, and the stored information 35 used for further predictions.
Thus, the present invention dispatches elevator cars to be dispatched based
on a dispatcher procedure with variable bonuses and penalties using
"artificial intelligence" ("Al") techniques based on historic and real time
traffic predictions to predict the number of people behind a hall call, the
expected boarding and de-board- ing rates at "en route" stops, and the
expected car load at the hall call floor, and varying the RSR bonuses and
40 penalties based on this information to distribute car loads and stops
more equitably. Exemplary approaches and other related RSR techniques
achieving the foregoing are described and de- tailed further below. The
invention may be practised in a wide variety of elevator systems, utilizing
known technology, in the light of the teachings of the invention, which are
discussed in detail hereafter. 45      Other features and advantages will
be apparent from the specification and claims and from the accompa- nying
drawings, which illustrate an exemplary embodiment of the invention. Brief
Description of Drawings 50      Figure 1 is a simplified, schematic block
diagram, partially broken away, of an exemplary elevator system in which
the present invention may be incorporated; while Figure 2 is a simplified,
schematic block diagram of an exemplary car controller, which may be
employed in the system of Figure 1, and in which the invention may be
implemented. Figures 3A & 3B, in combination, provide a simplified, logic
flow diagram for the exemplary method used 55      to collectand
predicttraffic and passenger boarding and de-boarding rates atvarious
floors in the preferred embodiment of the present invention. Figures 4A and
4B are general illustrations of matrix diagrams illustrating the collection
of the real time data in arrays used in the exemplary embodiment of the
present invention, showing the collection of "up" board- 3    



EP 0 385 810 B1 ing counts and "up" hall stop counts at various floors.
Figure 5 is a simplified, logicflowdiagram forthe exemplary method used to
compute the hall call mismatch penalty in the exemplary embodiment of the
present Invention. Figure 6 is a simplified, logic flow diagram for the
exemplary method used to compute variable car stop 5       and hall stop
penalties in the exemplary embodiment of the present invention. Figure 7 is
a graph illustrating a typical variation of the car load penalty with the
car load and the number of people waiting behind the hall call used in the
exemplary embodiment of the present invention. - Exemplary Elevator
Application - 10 For the purposes of detailing an exemplary application of
the present invention, the disclosures of the above referenced Bittar U.S.
Patent 4,363,381, as well as of the commonly owned U.S. Patent 4,330,836
entitled "Ele- vator Cab Load Measuring System" of Donofio & Games issued
May 18, 1982, are referred to. The preferred application for the present
invention Is in an elevator control system employing a micro-proc- 15
essor-based group controller dispatcher using signal processing means,
which communicates with the cars of the elevator system to determine the
conditions of the cars and responds to hall calls registered at a plurality
of landings in the building serviced by the cars under the control of the
group controller, to provide assignments of the hall calls to the cars
based on the weighted summation for each car, with respect to each call, of
a plurality of system response factors indicative of various conditions of
the car irrespective of the call to be assigned, 20   as well as indicative
of other conditions of the car relative to the call to be assigned,
assigning "bonuses" and "penalties" to them in the weighted summation. An
exemplary elevator system and an exemplary car controller (in block diagram
form) are illustrated in Figures 1 & 2, respectively, of the '381 patent
and described in detail therein. It is noted that Figures 1 & 2 hereof are
substantively identical to the same figures of the '381 patent and 25  the
above-referenced, co-pending application EP-A-0342008 For the sake of
brevity the elements of Figures 1 & 2 are merely outlined or generally
described below, as was done in the co-pending application, while any
further, desired operational detail can be obtained from the '381 patent,
as well as other of our prior patents. In Figure 1, a plurality of
exemplary hoistways, HOISTWAY "A" 1 and HOISTWAY F" 2 are illustrated, the
remainder not being shown for simplicity purposes. In each hoistway, an
elevator car or cab 3, 4 is guided for 30  vertical movement on rails (not
shown). Each car is suspended on a steel cable 5, 6, that is driven in
either direction or held in a fixed position by a drive sheavelmotor/brake
assembly 7, 8, and guided by an idler or return sheave 9,10 in the well of
the hoist- way. The cable 5, 6 normally also carries a counterweight 11,
12, which is typically equal to approximately the weight of the cab when it
is carrying half of Its permissible load. 35      Each cab 3, 4 is
connected by a traveling cable 13, 14 to a corresponding car controller 15,
16, which Is typically located in a machine room at the head of the
hoistways. The car controllers 15, 16 provide operation and motion control
to the cabs, as is known in the art. In the case of multi-car elevator
systems, it has long been common to provide a group controller 17, which
receives up and down hall calls registered on hall call buttons 18-20 on
the floors of the buildings and allocates 40  those calls to the various
cars to response, and distributes cars among the floors of the building, In
accordance with any one of several various modes of group operation. Modes
of group operation may be controlled in part, for example, by a lobby panel
("LOB PNL") 21, which is normally connected by suitable building wiring 22
to the group controller in multi-car elevator systems. The car controllers
15, 16 also control certain hoistway functions, which relates to the
corresponding car, 45  such as the lighting of "up" and "down" response
lanterns 23, 24, there being one such set of lanterns 23 as- signed to each
car 3, and similar sets of lanterns 24 for each other car 4, designating
the hoistway door where service in response to a hall call will be provided
for the respective up and down directions. The position of the car within
the hoistway may be derived from a primary position transducer ("PPT") 25,
26. Such a transducer is driven by a suitable sprocket 27, 28 in response
to a steel tape 29, 30, which is con- 50   nected at both of its ends to
the cab and passes over an idler sprocket 31, 32 in the hoistway well.
Similarly, although not required in an elevator system to practice the
present invention, detailed positional information at each floor, for more
door control and for verification of floor position information derived by
the "PPT" 25, 26, may employ a secondary position transducer ("SPT") 33,
34. Or, if desired, the elevator system in which the present invention is
practiced may employ inner door zone and outer door zone hoistway switches
55   of the type known in the art. The foregoing is a description of an
elevator system in general, and, as far as the description goes thus far,
is equally descriptive of elevator systems known to the prior art, as well
as an exemplary elevator system which could incorporate the teachings of
the present invention. 4 



EP 0 385 810 B1 All of the functions of the cab itself may be directed, or
communicated with, by means of a cab controller 35, 36 in accordance with
the present invention, and may provide serial, time-multiplexed
communications with the car controller, as well as direct, hard-wired
communications with the car controller by means of the traveling cables 13
& 14. The cab controller, for instance, can monitor the car call buttons,
door open and door close 5   buttons, and other buttons and switches within
the car. It can also control the lighting of buttons to indicate car calls
and provide control over the floor indicator inside the car, which
designates the approaching floor. The cab controller 35, 36 interfaces with
load weighing transducers to provide weight information used in controlling
the motion, operation, and door functions of the car. The load weighing
data used in the invention may use the system disclosed in the above cited
'836 patent 10      An additional function of the cab controller 35, 36 Is
to control the opening and closing of the door, in ac- cordance with
demands therefor, under conditions which are determined to be safe. The
makeup of microcomputer systems, such as, may be used in the implementation
of the car controllers 15,16, a group controller 17, and the cab
controllers 35, 36, can be selected from readily available components
orfamilies thereof, in accordance with known technology as described in
various commercial and technical pub- 15  lications. The software
structures for implementing the present invention, and peripheral features
which may be disclosed herein, may be organized in a wide variety of
fashions. - RSR Assignments of Prior Approaches - 20      As noted above,
an earlier car assignment system, which established the RSR approach and
was descri- bed in the commonly owned '381 patent, included the provision
of an elevator control system in which hall calls were assigned to cars
based upon Relative System Response (RSR) factors and provided the
capability of as- signing calls on a relative basis, rather than on an
absolute basis, and, in doing so, used specific, pre-set values for
assigning the RSR "bonuses" and "penalties". 25      However, because the
bonuses and penalties were fixed and preselected, waiting times sometimes
be- came large, depending on the circumstances of the system. Thus,
although the '381 invention was a substantial advance in the art, further
substantial improvement was possible and was achieved in the invention of
EP-A- 0342008. In that invention the bonuses and penalties were varied,
rather than preselected and fixed as In the '381 30  invention, as
functions, for example, of recently past average hall call waiting time and
current hall call regis- tration time, which could be used to measure the
relatively current intensity of the traffic in the building. An exemplary
average time period which could be used was five (5) minutes, and a time
period of that order was preferred. During system operation, the average
hall call waiting time for the selected past time period was estimated 35
using, for example, the clock time at hall call registration and the hall
call answering time for each hall call and the total number of hall calls
answered during the selected time period. The hall call registration time
was com- puted, from the time when the hall call was registered until the
time when the hall call was to be assigned. Ac- cording to that invention,
the penalties and bonuses were selected, so as to give preference to the
hall calls that remain registered by a long time, relative to the past
selected period's average waiting time of the hall calls. 40      When the
hall call registration time was large compared to the past selected time
period's average wait time, then the call would have high priority and thus
should not wait for, for example, cars having a coincident car call stop or
a contiguous stop and should not wait for cars having less than the
allowable number of calls assigned, MG (motor generator) set on and not
parked. Thus, for these situations, the bonuses and penalties would be
varied by decreasing them. 45      When the hall call registration time was
small compared to the selected time period's average waiting time, the
reverse situation would be true, and the bonuses and penalties would be
varied for them by increasing them. The functional relationship used to
select the bonuses and penalties related, for example, the ratio of hall
call registration time to the average past selected time period's hall call
waiting time to the increases and de- creases in the values of the bonuses
and penalties. 50      As a variant to the foregoing, the bonuses and
penalties could be decreased or increased based on the difference between
the current hall call registration time and the past selected time period's
average hall call waiting time as a measure of current traffic intensity. -
Exemplary "Al" Based Variable Bonuses/Penalties - 55 The "Al" principles
used in the invention and the application of the invention In a detailed
exemplary em- bodiment will be discussed first, and then the exemplary
embodiment will be further discussed in association with the drawings. 



5    EP 0 385 810 B1 Between, for example, 6:00 AM and midnight, that is
for the whole active work day, at each floor in the building in each
direction, the following traffic data is collected for short periods of
time, for example, each one (1) minute interval, in terms of the: - number
of hall call stops made, 5       - number of passengers boarding the cars
using car load measurements at the floors, - number of car call stops made,
and - number of passengers de-boarding the cars, again using car load
measurements at the floors. At the end of each Interval, the data collected
during, for example, the past three Intervals at various floors in terms of
passenger counts and car stop counts are analyzed. If the data shows that
car stops were made 10  at any floor in any direction in, for example, two
(2) out of the three (3) past minutes and on the average more than, for
example, two (2) passengers boarded or two (2) passengers de-boarded each
car at that floor and direction, during at least two (2) intervals, the
real time prediction for that floor and direction is Initiated. The traffic
for the next few two (2) or three (3) Intervals for that floor, direction
and traffic type (boarding or de-boarding) is then predicted, using
preferably a linear exponential smoothing model. Both passenger 15  counts
and car stop counts (hall call stops or car call stops) are thus predicted.
The traffic preferably is also predicted for a few look-ahead intervals
beyond the next interval. Large traffic volume may be caused by normal
traffic patterns occurring on each working day of the week or due to
special events occurring on the specific day. The real time prediction is
terminated, when the total number of cars stopping at the floor in that
direction 20  and for that traffic type is less than, for example, two (2)
for four (4) consecutive intervals and the average number of passengers
boarding the cars or de-boarding the cars during each of those intervals is
less than, for example, two (2.0). Whenever significant traffic levels have
been observed at a floor in a direction and real time traffic pre- dictions
made, the real time collected data for various intervals is saved in the
historic data base, when the 25  real time prediction is terminated. The
floor where the traffic was observed, the traffic direction and type of
traffic in terms of boarding or de-boarding counts and hall call stops or
car call stops are recorded in the historic data base. The starting and
ending times of the traff ic and the day of the week are also recorded in
the historic data base. Once a day, at midnight, the data saved during the
day in the historic data base is compared against the 30   data from the
previous days. if the same traffic cycle repeats each working day within,
for example, a three (3) minute tolerance of starting and ending times and,
for example, a fifteen (15%) percent tolerance in traffic volume variation
during the first four and lastfourshort intervals, the current day's data
Is saved in the normal traffic patterns file. If the data does not repeat
on each working day, but if the pattern repeats on each same day of the
week 35   within, for example, a three (3) minute tolerance of starting and
ending times and, for example, a fifteen (15%) percent tolerance in traffic
volume variation during the first four and last four intervals, the current
day's data is saved in the normal weekly patterns file. After the data
collected during the day are thus analyzed and saved in the normal patterns
file and normal weekly patterns file, all the data in those files for
various floors, directions, traffic types are used to predict 40  traffic
for the next day. For each floor, direction and traffic type, the various
occurrences of historic patterns are identified one by one. For each such
occurrence, the traffic for the next day Is predicted using the data at the
previous occurrence and the predicted data at the last occurrence and using
the exponential smoothing model. All normal traffic patterns and normal
weekly traffic patterns expected to be occurring on the next day are thus
predicted and saved in the current days historic prediction data base. 45
At the end of each data collection Interval, the floors and directions
where significant traffic has been ob- served, are identified. After the
real time traffic for the significant traffic type has been predicted, the
current day's historic prediction data base is checked to identify if
historic traffic prediction has been made at this floor and direction for
the same traffic type for the next interval. If so, then the two predicted
values are combined to obtain optimal predictions. These predictions will
give 50  equal weight to historic and real time predictions and hence will
use a weighing factor of one-half (0.5) for both. If however, once the
traffic cycle has started, the real time predictions differ from the
historic prediction by more than, for example, twenty (20%) percent in, for
example, four (4) out of six (6) one minute intervals, the real time
prediction will be given a weight of, for example, three-quarters (0.75)
and the historic prediction a weight of one-quarter (0.25), to arrive at a
combined optimal prediction. 



55      The real time predictions shall be made for passenger boarding or
de-boarding counts and car hall call or car call stop counts for up to
three (3) or four (4) minutes from the end of the current interval. The
historic pre- diction data for up to three or four minutes will be obtained
from the previously generated data base. So the combined predictions for
passenger counts and car counts can also be made for up to three to four
minutes 6    EP 0 385 810 B1 from the end of the current interval. If no
historic predictions have been made at that floor for the same direction
and traffic type for the next few intervals, the real time predicted
passenger counts and car counts for the next three (3) or four (4) minutes
are used as the optimal predictions. 5       Using this predicted data, the
passenger boarding rate and de-boarding rate at the floor where significant
traffic occurs are then calculated. The boarding rate is calculated as the
ratio of total number of passengers boarding the cars at the floor in that
direction during that interval to the number of hall call stops made at
that floor in that direction during the same interval. The de-boarding rate
is calculated as the ratio of number of pas- sengers de-boarding the cars
at that floor, in that direction in that interval to the number of car call
stops made 10   at that floor in that direction in the same interval. The
boarding rate and de-boarding rate for the next three (3) to four (4)
minutes for the floors and directions where significant traffic is observed
are thus calculated once a minute. If the traffic at a floor and a
direction is not significant, i.e. less than, for example, two (2) persons
board the car or de-board the car on the average, the boarding or
de-boarding rates are not calculated. 15      Then, when a hall call is
received, for each car the expected car load at the hall call floor Is
computed. The car load, when the car reaches the hall call floor, equals
the current car load plus the sum of the passengers predicted to be
boarding at "en route" hall call stops already assigned to the car, minus
the sum of the passen- gers predicted to be de-boarding the cars at the
already registered car call stops. In computing this car load, if the
traffic at any of the "en route" hall call stops or car call stops is not
sig- 20   nificant and hence has not been predicted, it is assumed that
only one (1) person will board the car at the hall call stop and only one
(1) person will de-board the car at the car call stop. The computed car
load is used to compute spare capacity in the car in terms of passengers.
The expected boarding rate at the hall call floor is compared against the
spare capacity. A penalty, termed the "hall call mis- match penalty"
("HCM"), is used to allow or disallow the car to answer the hall call, as
follows. 25      If the floorof hall call origination does not have
significant traffic, then, since only one (1) person Is assumed to be
boarding the car at the hall call floor, the car is eligible for
assignment, if it is not fully loaded, i.e. the load does not exceed, for
example, eighty (80%) percent of the capacity. So, if the computed car
load, when the car reaches the current hall call floor, is less than eighty
(80%) percent, the "HCM" is set to zero. If the computed car load exceeds
eighty (80%) percent, the "HCM" is set to, for example, "200". This
approach is differentfrom 30  the approach of the '381 patent, which uses
current car load to allow or disallow the car for assignment and does not
consider the boarding and de-boarding rates at "en route" hall call and car
call stops. This approach thus minimizes hall call reassignment, due to a
car becoming fully loaded at en route stops. The RSR dispatcher of the '381
patent also does not use the estimated number of people waiting at the hall
call floor to select the car for assignment. 35      In the present
invention, if the floor of hall call origination has significant traffic,
then after the car load at the hall call floor is computed, the spare
capacity in the car is computed in terms of the number of passengers. If
the predicted boarding rate at the hall call floor is less than or equal to
[err] "the single car limiting queue size" and, if the spare capacity in
the car is equal to or greater [err] than the average boarding rate at the
hall call floor, then the car is eligible for assignment, the "HCM" is set
to zero. If the average boarding rate at the hall 40   call floor is less
than (<) the single car limiting queue size, but the spare capacity In the
car is less than the average boarding rate atthe hall call floor, then the
car is noteligible for assignmentforthe hall call floor. There- fore, the
"HCM" is set to, for example, "200". Thus, the stopping of multiple cars to
pick up a small number of people is avoided. This improves car pro-
ductivity by minimizing car stops. 45      If the average boarding rate at
the hall call floor exceeds the single car limiting queue size, then, If
the car's spare capacity is less than the "multi-car minimum pick-up
limit", say, for example, two (2) persons, the car Is not eligible for
assignment and its "HCM" is set to "200". If, when the average boarding
rate at the hall call floor exceeds the single car limiting queue size, the
car's spare capacity equals or exceeds [err] the multi-car minimum pick-up
limit, the "HCM" penalty is set to zero. 50      Then, if the car's spare
capacity is less then (<) the average boarding rate at the hall call floor,
the car will 



generate a "second car requested ('SCR')" signal. If the car with the
lowest RSR does not generate a "SCR" signal, that car alone will answer the
hall call. If the car with the lowest RSR generates a "SCR" signal, the car
with the next lowest RSR also will answer the hall call. The single car
limiting queue size and the multi-car minimum pick-up limit are functions
of traffic density 55   at that time. The values are learned by the system
and changed, for example, once every five (5) minutes. When the first car
answers the hall call, if it is not fully loaded when it closes the doors
are the hall call floor, it produces a cancel "SCR" message, indicating
that all of the waiting passengers have been picked up. The other car
answering the hall call due to the "SCR" signal will then de-assign Itself
for that hall call. 7    EP 0 385 810 B1 The RSR dispatcher of the '381
patent uses a fixed car stop penalty and hall stop penalty. Typical values
for the car stop penalty ("CSP") is ten (10) and that for the hall stop
penalty ("HSP") is eleven (11). When the traffic data is predicted and the
car load estimated at the various car stop and hall stop floors, the car's
remaining capacity and the expected passenger boarding and de-boarding
rates are used to compute 5   the required door dwell time (car stop time)
at the floor, using an appropriate mathematical model based on, for
example, real world observations. So for each car call stop and hall call
stop, the car stop penalty will be incremented if the required car stop
time exceeds, for example, one (1) second and the hall stop time exceeds,
for example, three (3.0) seconds. For, for example, each two (2.0) seconds
increase in the stop time, the car stop/hall stop penalty is increased 10
by, for example, one (1). Thus, if a car is expected to spend too much time
at "en route" stops, because it drops off or picks up a lot of people, this
car is adequately penalized. Additionally, the penalty for a car stop and a
hall stop preferably will be varied as a function of the number of people
waiting behind the hall call to be assigned. This is because with each "en
route" stop, there is increased probability of car being delayed and
getting 15   more loaded due to unpredictable events. Also, when a car
makes "en route" stops for hall calls, these in turn can generate
additional car call stops in the future, thus further delaying the car.
Both the unexpected delays and loads can result in the hall call being
reassigned later. Selecting a car with fewer "en route" stops provides
better dependability in car arrival at hall call floor. Since high
dependability and low probability of reassignment of hall call is desired
with longer queues, the car stop penalties increase with queue size. Thus,
if there are 20   more people waiting behind the hall call, "en route"
stops will be more penalized, while short waiting queues will use low
penalties. This will select cars with fewer "en route" stops to serve long
queues. This scheme results in less waiting time to a large number of
people, resulting in a lower average waiting time for the system. The table
below shows the typical increase of car stop penalties when the dwell time
Is on (1.0) second for a car stop and three (3.0) seconds for a hall stop.
25 NUMBER OF PEOPLE AT         2       3      4      5      6      8
10    12    12+ 30         HALL CALL INCREASE  IN "CSP"          0       0
1      2      3      4        5      6      8 35         INCREASE  IN "HSP"
0       0      1      2      4      5        7      9    12 40 The penalty
increases are variable as a function of the traffic intensity. At heavy
traffic conditions fewer stops are desired to serve hall calls with long
queues; so the penalties increase faster with the queue size. The hall
calls with short queues may then be served by cars having more "en route"
stops. When the number of people behind a hall call is predicted, using the
"artificial intelligence" techniques of the present invention, and the car
load, when the car reaches the hall call floor is computed, a car load
penalty 45  ("CLP") is used to penalize the stopping of heavily loaded
cars, in the absence of a coincident car call stop at the hall call floor.
The penalty is variable and increases proportionally to the number of
people in the car. The rate of increase is high, when the number of people
waiting behind the hall call is low. When the number of people waiting
behind the hall call is high, the car load penalty increases with the car
load at a lower rate. If the car has a coincident car call stop, the "CLP"
is set to zero ("0"). 50      The variation of the car load penalty ("CLP")
with the car load and the number of people waiting behind the hall call can
be expressed by a linear correlation model, as follows [err] where [err]
and [err] are correlation coefficients; 



[err] is the car load when the car reaches the hall call floor; 55
[err] is the set car load limit; and [err] is the number of people waiting
at the hall call floor. Exemplary variations for [err] and [err] are in the
range of three-tenths to three (0.3-3.0) and one-half to one and a half
(0.5-1.5), respectively, and for [err] four to twelve (4-12). 8    EP 0 385
810 B1 When the car load is less the [err] there is no car load penalty.
This limit depends upon the number of people behing the hall call. As can
be seen, the model prefers lightly loaded cars to serve short queues. The
can take only as many people as there is spare capacity. Thus, the linear
equations should not be used 5   if the number of people behind the hall
call exceeds the spare capacity. This is taken care of by limiting the car
assignment. Thus, if there is not adequate spare capacity, the hall call
mismatch penalty ("HCM") precludes a car assignment or, alternatively, more
than one car is assigned to answer the hall call. Thus, the car load
penalty increases with the car load [err] but decreases with the number of
people be- hind the hall call [err] and is applied until the sum of [err] +
[err] approaches or reaches the car capacity. 10      Thus, the "CLP" can
be computed using the above equation. The equation is specified in terms of
the values of [err]  and [err] and is used for different values of [err]
from, for example, one (1) to twelve (12). When [err] exceeds twelve (12),
the equation for twelve (12) passengers is used. As a particular example of
the foregoing, used as the exemplary embodiment of the present invention,
the logic block diagram of Figures 3A & 3B illustrates the exemplary
methodology to collect and predict traffic and 15  compute boarding and
de-boarding rates. In steps 3-1 & 3-2 the traffic data is collected for,
for example, each one (1) minute interval during an appropriate time frame
covering at least all of the active work day, for example, from 6:00 AM
until midnight, in terms of the number of passengers boarding the car, the
number of hall call stops made, the number of passengers de-boarding the
car, and the number of car call stops made at each floor in the "up" and
"down" directions. The data collected for, for example, the latest one (1)
hour is saved in 20 the data base, as generally shown in Figures 4A & 4B
and step 3-1a. In steps 3-3 to 3-4a at the end of each minute the data is
analyzed to identify if car stops were made at any floor in the "up" and
"down" direction in, for example, two (2) out of three (3) one minute
Intervals and, if on the average more than, for example, two (2) passengers
de-boarded or boarded each car during those in- tervals. If so, significant
traffic is considered to be indicated. The traffic for, for example, the
next three (3) to 25 four (4) minutes is then predicted in step 3-6 at that
floor for that direction using real time data and a linear exponential
smoothing model, as generally described in the Makridakis & Wheelwright
text cited above, par- ticularly Section 3.6, and, as applied to elevator
dispatching, in EP-A-0348152. Thus, if the traffic "today" varies
significantly from the previous days' traffic, this variation is
immediately used in the predictions. 30      If this traffic pattern
repeats each day or each same day of the week at this floor, the data would
have been stored in the historic data base and the data for each two (2) or
three (3) minute intervals predicted the previous night for this day,
using, for example, the method of moving averages or, more preferably, a
single exponential smoothing model, which model is likewise generally
described in the text of Makridakls & Wheel- wright cited above,
particularly Section 3.3, and, as applied to elevator dispatching, In
EP-A-0348152. 35      If such prediction is available, the historic and
real time predictions are combined to obtain optimal predic- tions in step
3-10. The predictions can combine both the real time predictions and the
historic predictions In accordance with the following relationship: X =
[err] where "X" is the combined prediction [err] is the historic prediction
and [err] is the real time prediction for the 40 short time period for the
floor, and "a" and "b" are multiplying factors. Initially, "a" and "b"
values of one-half (0.5) are used. If real time predictions differ from
historic predictions by more than, for example, twenty (20%) percent for
several intervals, the "a" value is reduced and the "b" value is increased,
as previously mentioned. If historic predictions are not available, real
time prediction is used for the optimal predictions, as shown 45
instep3-11. As can be seen in the figure, other detailed steps or features
are included in the procedure of Figures 3A & 3B, but are considered to be
self-explanatory in view of the foregoing. Then, for each floor and
direction where significant traffic has been predicted in step 3-12, the
average boarding rate is calculated as, for example, the ratio of the
predicted number of people boarding the car during 



50 the interval to the number of hall call stops made in that interval. The
average de-boarding rate is computed in step 3-13 as the ratio of the
predicted number of peoplede-boarding the car during an interval to the
number of car call stops made in that interval. These rates are calculated
for the next three to four minutes and saved in the data base. Then, when a
hall call is received from a floor, the RSR value for each car is
calculated, taking into account 55 the hall call mismatch penalty, the car
stop and hall stop penalty and the car load penalty, which are all varied
based on the predicted number of people behind the hall call, the predicted
car load at the hall call floor and the predicted boarding and de-boarding
rate at "en route" stops. With reference to the logic block diagram of
Figure 5, which illustrates the exemplary methodology to com- 9    EP 0 385
810 B1 pute the hall call mismatch penalty, for a given car and hall call
in step 5-1 the car load at the hall call floor Is computed by adding to
the current car load the sum of the boarding rates at "en route" hall stops
and then sub- tracting from the results the sum of the de-boarding rates at
the "en route" car stops. If in step 5-2 the current hall call floor does
not have predicted traffic, in step 5-3, if the predicted car load 5
equals or exceeds, for example, eighty percent (80%) of the car's capacity,
in step 5-5 the car's hall call mis- match penalty ("HCM") is set to a high
value, for example, two hundred ("200") to preclude this car's assignment
to the hall call. If not, that Is the predicted car load is less than
eighty percent of capacity, then, in step 5-4 the hall call mismatch
penalty is set to zero. On the other hand, if the current hall call floor
does have predicted traffic in step 5-2 and if the predicted 10   number of
people waiting behind the hall call is less than or equal ( ) to the single
car limiting queue, for ex- ample, five (5), the logic branches to step
5-7. At this step, if the car's spare capacity equals or exceeds [err] the
waiting queue size, the "HCM" is set to zero in step 5-9; otherwise, it is
set to "200" in step 5-8. If in step 5-6 the queue size exceeds the single
car limiting queue size, then, if the car's spare capacity exceeds the
"multi-car minimum pick-up limit," the "HCM' is set to zero in step 5-11;
otherwise it is set to "200" in step 5- 15   12 to preclude this car's
assignment to this hall call. If necessary, namely if the car capacity is
less than the queue behind the hall call, in step 5-14 a second car request
("SCR") is then made when the RSR value is computed. As can be seen in the
figure, other detailed steps or features are included in the procedure of
Figure 5, but are considered to be self-explanatory. 20      With reference
to Figure 6, which illustrates the exemplary methodology used to compute
the variable car stop and hall stop penalties, for each scheduled "en
route" stop the current car load and the expected boarding rates at "en
route" hall call stops and de-boarding rates at "en route" car call stops
are used in steps 6-1 & 6- 2 to compute the car load when the car arrives
at the stop, the remaining capacity after the passenger de-board- ing is
complete and the total passenger transfer counts. In step 6-3 the required
door dwell time Is computed 25   using these parameters and an appropriate
mathematical model based on real world observations. In step 6-4 the
penalty for each car stop ("CSP") and hall stop ("HSP") of the car is
calculated by adding to the nominal values of these penalties increases
based on the number of people waiting behind the hall call [err] using for
example the table presented above. In step 6-5 the penalties so computed
are further increased by, for example, "1" for each additional two 30  (2)
seconds of dwell time above the minimum one (1) second for car call stop
and the minimum three (3) seconds for hall call stop. With reference to the
graph of Figure 7, a typical variation of the car load penalty with the car
load and the number of people behind the hall call is illustrated for an
exemplary four thousand (4,000) pound (1814kg) ca- pacity car, in which
[err] i.e., the number of people waiting at the hall call floor, varies
from one (1) to twelve 35  (12) passengers. The graph is based on the
equation discussed above. The penalties so calculated are used in the RSR
calculation with other bonuses and penalties to compute the final, enhanced
RSR values. The RSR calculation with variable bonuses and penalties of the
above refer- enced patent application EP-A-0342008 may be used with the
enhancements of this invention. Thus, the traffic predicted using the
"artificial intelligence" methodology of the present invention may be used
to vary the bo- 40   nuses and penalties and compute the resulting RSR
values. When cars are assigned to hall calls using this approach, the car
stops and the car loads are more equitably distributed, resulting in better
service. Although this invention has been shown and described with respect
to detailed, exemplary embodiments thereof, it should be understood by
those skilled in the art that various changes in form, detail, methodology
and/or approach may be made without departing from the scope of this
invention. 45 



Claims 1. A group controller dispatcher for an elevator system, which
system has a group of elevator cars for ser- 50       vicing a plurality of
floor landings in a building at which hall calls can be placed, the group
controller dis- patcher including signal processor means responsive to
signals indicative of conditions of the cars for pro- viding, forthe cars,
with respectto each hall call registered, a signal representing the
summation of relative system response (RSR) factors, indicative of the
relative degree to which the assigning of any hall call to said car is in
accordance with a scheme of overall system response applicable to the cars,
wherein the 55       response factors identify different routines to
dispatch a car to answer the hall call, the relative system response
factors being weighted with respect to other response factors to represent
an Increase in time expected for the group of cars to answer the hall call
by following one dispatching routine as opposed to another routine and for
assigning each registered hall call to the car provided with the lowest
summation 10    EP 0 385 810 B1 pute the hall call mismatch penalty, for a
given car and hall call in step 5-1 the car load at the hall call floor is
computed by adding to the current car load the sum of the boarding rates at
"en route" hall stops and then sub- tracting from the results the sum of
the de-boarding rates at the "en route" car stops. If in step 5-2 the
current hall call floor does not have predicted traffic, in step 5-3, if
the predicted car load 5   equals or exceeds, for example, eighty percent
(80%) of the car's capacity, in step 5-5 the car's hall call mis- match
penalty ("HCM") is set to a high value, for example, two hundred ("200") to
preclude this car's assignment to the hall call. If not, that is the
predicted car load is less than eighty percent of capacity, then, in step
5-4 the hall call mismatch penalty is set to zero. On the other hand, if
the current hall call floor does have predicted traffic in step 5-2 and if
the predicted 10   number of people waiting behind the hall call is less
than or equal [err] to the single car limiting queue, for ex- ample, five
(5), the logic branches to step 5-7. At this step, if the car's spare
capacity equals or exceeds [err] the waiting queue size, the "HCM" is set
to zero in step 5-9; otherwise, it is set to "200" in step 5-8. If in step
5-6 the queue size exceeds the single car limiting queue size, then, if the
car's spare capacity exceeds the "multi-car minimum pick-up limit," the
"HCM" is set to zero in step 5-11; otherwise It is set to "200" In step 5-
15   12 to preclude this car's assignment to this hall call. If necessary,
namely if the car capacity is less than the queue behind the hall call, in
step 5-14 a second car request ("SCR") is then made when the RSR value Is
computed. As can be seen in the figure, other detailed steps or features
are included in the procedure of Figure 5, but are considered to be
self-explanatory. 20      With reference to Figure 6, which illustrates the
exemplary methodology used to compute the variable car stop and hall stop
penalties, for each scheduled "en route" stop the current car load and the
expected boarding rates at "en route" hall call stops and de-boarding rates
at "en route" car call stops are used in steps 6-1 & 6- 2 to compute the
carload when the cararrives at the stop, the remaining capacity afterthe
passengerde-board- ing is complete and the total passenger transfer counts.
In step 6-3 the required door dwell time is computed 25   using these
parameters and an appropriate mathematical model based on real world
observations. In step 6-4 the penalty for each car stop ("CSP") and hall
stop ("HSP") of the car is calculated by adding to the nominal values of
these penalties increases based on the number of people waiting behind the
hall call [err] using for example the table presented above. In step 6-5
the penalties so computed are further increased by, for example, "1" for
each additional two 30  (2) seconds of dwell time above the minimum one (1)
second forcarcall stop and the minimum three (3) seconds for hall call
stop. With reference to the graph of Figure 7, a typical variation of the
car load penalty with the car load and the number of people behind the hall
call is illustrated for an exemplary four thousand (4,000) pound (1 814kg)
Ca- pacity car, in which [err] i.e., the number of people waiting at the
hall call floor, varies from one (1) to twelve 35  (12) passengers. The
graph is based on the equation discussed above. The penalties so calculated
are used in the RSR calculation with other bonuses and penalties to compute
the f inal, enhanced RSR values. The RSR calculation with variable bonuses
and penalties of the above refer- enced patent application EP-A-0342008 may
be used with the enhancements of this invention. Thus, the traffic
predicted using the "artificial intelligence" methodology of the present
invention may be used to vary the bo- 40   nuses and penalties and compute
the resulting RSR values. When cars are assigned to hall calls using this
approach, the car stops and the car loads are more equitably distributed,
resulting In better service. Although this invention has been shown and
described with respect to detailed, exemplary embodiments thereof, it
should be understood by those skilled in the art that various changes in
form, detail, methodology 



and/or approach may be made without departing from the scope of this
invention. 45 Claims 1.  A group controller dispatcher for an elevator
system, which system has a group of elevator cars for ser- 50       vicing
a plurality of floor landings in a building at which hall calls can be
placed, the group controller dis- patcher including signal processor means
responsive to signals indicative of conditions of the cars for pro- viding,
forthe cars, with respect to each hall call registered, a signal
representing the summation of relative system response (RSR) factors,
indicative of the relative degree to which the assigning of any hall call
to said car is in accordance with a scheme of overall system response
applicable to the cars, wherein the 55       response factors identify
different routines to dispatch a car to answer the hall call, the relative
system response factors being weighted with respect to other response
factors to represent an increase in time expected for the group of cars to
answer the hall call by following one dispatching routine as opposed to
another routine and for assigning each registered hall call to the car
provided with the lowest summation 10    EP 0 385 810 B1 of relative system
response factors with respect to such hall call, so that the call
assignment Is made to the car under a dispatching routine that provides an
improved overall system response as opposed to the routine achieving the
quickest response to the registered hall call; characterized in that said
signal proc- essor means further comprises: 5             signal processing
means for - - providing further signals for measuring and collecting
passenger traffic data in the building covering at least the active part of
the work day, Including information on the following factors-- -- the
number of passengers boarding the car, -- the number of hall call stops
made, 10            -- the number of passengers de-boarding the car, and --
the number of car call stops made at each floor in the "up: and the "down"
directions, - predicting the number of passengers awaiting behind the hall
calls as a function of this data forat least a short period of time before
the occurrence of a specific hall call to be assigned; and - assigning the
specific hall call to at least one of the cars based at least on the
expected number of 15         passengers awaiting behing the hall call and
the predicted car load when the car reaches the hall call floor; and
varying bonus and penalty assignment means associated with said signal
processing means for varying the assigned bonuses and penalties for the
weighted relative system response factors for each car based on the
expected number of passengers awaiting behind the hall call, the predicted
car load when 20      the car reaches the hall call floor and the predicted
boarding and de-boarding rates at any "en route" stops, as estimated by the
signal processing means, with the amounts of the bonuses and penalties
being as- signed to the elevator cars being varied as the number of
estimated awaiting passengers and the estimate car load when the car
reaches the hall call floor vary. 25   2.  The group controller dispatcher
of Claim 1, characterized in that said signal processing means comprises:
significant traffic indication means providing further signals indicating
when a significant number of passengers have been measured boarding or
de-boarding the cars based on an average over the last at least three short
periods in at least the majority of the said at least three short periods
of time, the sig- nificant number of passengers being at least two
passengers. 30 3.  The group controller dispatcher of Claim 1 or 2, further
characterized by there being further included: data storage means storing
the data included on said factors including at least the past several days'
historic data if significant traffic had been indicated. 4.  The group
controllerdispatcherof Claim 3, wherein said signal processing means
provides furthersignals: 35 predicting the number of passengers boarding
cars, number of hall call stops made, number of pas- sengers de-boarding
the cars, and the number of car call stops made at various floors in the
"up" and "down" directions for the next short time period of the order of
no more than some few minutes using data collected for past like short
periods of time during that same day providing real time predictions. 40
5.  The group controller dispatcher of Claim 4, wherein said signal
processing means provides further signals for: determining if historic
passenger traffic data is available for at least a past few similar days'
similar 



time period, and, if such historic passenger traffic data is available,
using said historic passenger data In predicting the number of boarding and
de-boarding passenger counts and hall call and car call stop counts 45
using exponential smoothing. 6.  The group controller dispatcher of Claim
5, wherein said signal processing means provides further signals for:
obtaining optimal predictions combining both real time predictions and
historic predictions. 50 7.  The group controller dispatcher of Claim 6,
wherein: said short time period is of the order of about one minute for
identifying significant traffic and two to three minutes for the real time
and the historic predictions. 55   8.  The group controller dispatcher of
Claim 6 or 7, characterized in that said signal processing means pro- vides
further signals for: combining both real time predictions and historic
predictions in accordance with the following rela- tionship 11    EP 0 385
810 B1 X = [err] + [err] where "X" is the combined prediction, [err] Is the
historic prediction and [err] is the real time prediction for the short
time period for the floor, and "a" and "b" are multiplying factors. 5   9.
The group controller dispatcher of Claim 2, wherein said signal processing
means generates: a further signal representing the average boarding rate at
the floor in each direction based on a selected relationship between the
predicted number of people boarding the car during the interval and the
number of hall call stops made in that interval; and another signal
representing the average de-boarding rate at the floor in each direction
based on a 10      selected relationship between the predicted number of
people de-boarding the car during the interval and the number of hall call
stops made in that interval. 10. The group controller dispatcher of Claim
9, wherein: said relationships are the ratios of the two indicated factors,
respectively. 15  11. The group controller dispatcher of any preceding
claim, wherein said signal processing means generates: a further signal
representing the car load when the car reaches the hall call floor, with
the car load at the hall call floor being based on the current car load
plus the sum of boarding rates at already registered hall call stops "en
route" minus the sum of de-boarding rates at any car call stops "en route".
20  12. The group controller dispatcher of any preceding claim, wherein
said signal processing means includes means for computing a hall call
mismatch penalty based on the predicted number of people behind the hall
call and the predicted car load at the hall call floor. 25  13. The group
controllerdispatcherofClaim 12, wherein said signal processing means
generatesfurthersig- nals: computing the hall call mismatch penalty, In
which separate signals are provided - - when no more than two people wait;
- when the predicted queue is [err] the single car limiting queue; 30
- when the predicted queue is greater than the single car limiting queue;
and - when the car spare capacity is greater than the multi-car minimum
pick-up limit; precluding car assignment to the hall call, If the predicted
car load exceeds a set limit at the hall call floor; precluding assignment
of a car to a hall call, If the predicted queue Is less than a set single
car lim- 35      iting queue size and the car's spare capacity is less than
the predicted queue; and assigning another car to the same hall call when
the computed spare capacity indicates that the assignment of a single car
will be insufficient to pick-up the predicted total number of passengers
waiting behind the hall call. 40   14. The group controller dispatcher of
any preceding claim wherein said signal processing means generates further
signals: computing a car stop penalty and a hall stop penalty, in which
separate signals are provided rep- resenting the door dwell time at each
car stop and hall stop based on the remaining capacity after pas- senger
de-boarding and the total number of passengers to be transferred at the
stops. 45 



15. The group controller dispatcher of Claim 14, wherein said signal
processing means generates further sig- nals: computing the car stop
penalty and the hall stop penalty based on the dwell time calculated and
the predicted number of people waiting behing the hall call using a look-up
table. 50 16. The group controller dispatcher of any preceding claim,
wherein said signal processing means generates further signals: indicating
if the car has a coincident car call stop at the hall call floor, and, if
the car does not have a coincident car call stop, then computing a car load
penalty ("CLP") as a 55      function of the predicted number of people to
be in the car after passenger de-boarding at the hall call floor and the
number of people waiting behind the hall call [err] using the relationship
- [err] wherein [err]  and [err] are constants, the car load penalty being
increased with the predicted car 12    EP 0 385 810 B1 load [err] but
decreased with the number of people behind the hall call, with the penalty
being applied until the sum of [err] + [err] reaches the car's total
capacity. 17. The groupcontrollerdispatching of anyof Claims 12-15 or 16,
wherein said signal processing means gen- 5       erates further signals:
calculating the RSR value for each car taking into account the hall call
mismatch penalty and the variable car stop and hall stop penalties and
variable car loading penalty, minimizing the resulting RSR. 18. The group
control dispatcher according to any of Claims 1-15 or 16, wherein said
dispatcher is part of an 10       elevator system, said system including: a
plurality of cars for transporting passengers from a main floor to a
plurality of contiguous floors spaced from the main floor; car call means,
one associated with each of said cars, for entering car calls for each car;
and car motion control means associated with said cars for moving each car
in accordance with the as- 15      signment of the hall calls to the cars
based on signals from said signal processing means. 19. A method of
enhancing the overall system response of a group controller dispatcher for
assigning the hall calls in an elevator system to the elevator cars in the
system, which system has a group of elevator cars for servicing a plurality
of floor landings in a building at which hall calls can be placed, the
group controller 20       dispatcher including signal processing means
responsive to signals indicative of conditions of the cars for providing
for the cars, with respect to each hall call registered, a signal
representing the summation of relative system response (RSR) factors,
indicative of the relative degree to which the assigning of any hall call
to said car is in accordance with a scheme of overall system response
applicable to the cars, wherein the response factors identify different
routines to dispatch a car to answer the hall call, the relative system 25
response factors being weighted with respect to other response factors to
represent an increase In time expected for the group of cars to answer the
hall call by following one dispatching routine as opposed to another
routine and for assigning each registered hall call to the car provided
with the lowest summation of relative system response factors with respect
to such hall call, so that the call assignment is made to the car under a
dispatching routine that provides an improved overall system response as
opposed to the routine achieving the quickest response to the registered
hall call; the method comprising the following steps: (a) providing
electrical signals for measuring and collecting passenger traffic data in
the building cov- ering at least the active part of the work day, including
information on the following factors -- -- the number of passengers
boarding the car, 35           -- the number of hall call stops made, --
the number of passengers de-boarding the car, and -- the number of car call
stops made at each floor in the "up" and the "down" directions, and
predicting the number of passengers awaiting behind the hall calls as a
function of this data for at least a short period of time before the
occurrence of a specific hall call to be assigned; and 40        (b)
providing further electrical signals for assigning the specific hall call
to at least one of the cars based at least on the expected number of
passenger awaiting behind the hall call and the predicted car load when the
car reaches the hall call floor; and (c) varying the assigned bonuses and
penalties for the weighted relative system response factors for each car
based on the expected number of passengers awaiting behind the hall call,
the predicted car 



load when the car reaches the hall call floorand the predicted boarding and
de-boarding rates at any "en route" stops, as estimated by the signal
processing means, with the amounts of the bonuses and pen- aities being
assigned to the elevator cars being varied as the number of estimated
awaiting passengers and the estimated car load when the car reaches the
hall call floor vary. 20. The method of claim 19, wherein there is included
the following step(s): providing further electrical signals indicating when
a significant number of passengers have been measured boarding or
de-boarding the cars based on an average over the last at least three short
periods in at least the majority of the said at least three short periods
of time, the significant number of passengers being at least two
passengers. 55 21. The method of Claim 20, wherein there is included the
following step(s): storing the data included on said factors in data
storage means and including at least the past sev- eral days' historic data
if significant traffic had been indicated. 13    EP 0 385 810 B1 22. The
method of Claim 21, wherein there is included the following step(s):
predicting the number of passengers boarding cars, number of hall call
stops made, number of pas- sengers de-boarding the cars, and the number of
car call stops made at various floors In the "up" and "down" directions
forthe next short time period of the order of no more than somefew minutes
5       using data collected for past like short periods of time during
that same day providing real time predictions. 23. The method of Claim 22,
wherein there is included the following step(s): determining if historic
passenger traffic data is available for at least a past few similar days'
similar time period, and, if such historic passenger traffic data is
available, using said historic passenger data in 10      predicting the
number of boarding and de-boarding passenger counts and hall call and car
call stop counts using exponential smoothing. 24. The method of Claim 23,
wherein there is included the following step(s): obtaining optimal
predictions combining both real time predictions and historic predictions.
5   25. The method of Claim 24, wherein there is included the following
step(s): combining both real time predictions and historic predictions in
accordance with the following rela- tionship [err] 20       where "X" is
the combined prediction, [err] is the historic prediction and [err] is the
real time prediction for the short time period for the floor, and "a" and
"b" are multiplying factors. 26. The method of Claim 20, wherein there is
included the following step(s): computing the average boarding rate at the
floor in each direction based on a selected relationship between the
predicted number of people boarding the car during the interval and the
number of hall call 25       stops made in that interval; and computing the
average de-boarding rate at the floor in each direction based on a selected
relation- ship between the predicted number of people de-boarding the car
during the interval and the number of hall call stops made in that
interval. 30  27. The method of any of Claims 19 to 26, wherein there is
included the step(s) of: computing the car load when the car reaches the
hall call floor based on the current car load plus the sum of boarding
rates at any hall call stops "en route" minus the sum of de-boarding rates
at already registered car call stops "en route". 35 28. The method of any
of Claims 19 to 27, wherein there is included the step(s) of: computing a
hall call mismatch penalty based on the predicted number of people behind
the hall call and the predicted car load at the hall call floor. 29. The
method of Claim 28, wherein there is included the step(s) of: 40
computing the hall call mismatch penalty, in which separate signals are
provided - - when no more than two people wait; - when the predicted queue
is [err] the single car limiting queue; - when the predicted queue is
greater than the single car limiting queue; and - when the car spare
capacity is greater than the multi-car minimum pick-up limit; 45
precluding car assignment to the hall call, If the predicted car load
exceeds a set limit at the hall call floor; precluding assignment of a car
to a hall call, if the predicted queue is less than a set single car lim-
iting queue size and the car's spare capacity is less than the predicted
queue; and 



assigning another car to the same hall call when the computed spare
capacity indicates that the 50       assignment of a single car will be
insufficient to pick-up the predicted total number of passengers waiting
behind the hall call. 30. The method of any of Claims 19 to 29, wherein
there is included the step(s) of: computing the door dwell time at each car
stop and hall stop based on the remaining capacity after 55       passenger
de-boarding and the total number of passengers to be transferred at the
stops. 31. The method of Claim 30, wherein there is included the step(s)
of. computing the car stop penalty and the hall stop penalty based on the
dwell time calculated and 14    EP 0 385 810 B1 the predicted number of
people waiting behind the hall call using a look-up table. 32. The method
of any of Claims 19 to 31, wherein there is included the step(s) of:
computing a car load penalty ("CLP") as a function of the predicted number
of people to be in the 5       car after passenger de-boarding at the hall
call floor and the number of people waiting behind the hall call ( [err]
using the relationship - [err] wherein [err]  and [err] are constants, the
car load penalty being increased with the predicted car load [err] but
decreased with the number of people behind the hall call, with the penalty
being applied 10      until the sum of [err] + [err] reaches the car's
total capacity. 33. The method of any of Claims 28-31 or 32, wherein there
is included the step(s) of: calculating the RSR value for each car taking
into account the hall call mismatch penalty and the variable car stop and
hall stop penalties and variable car load penalty, minimizing the resulting
RSR. 34. The group controller dispatcher of any of Claims 1 to 18 wherein
the specif ic hall call assignment is made to the selected car by said
varying bonus and penalty assignment means providing an improved overall
system response for the hall calls with varying passengers traffic. 20
Patentanspruche 1.  Gruppensteuerungszuteilerfur eln Aufzugsystem, das eine
Gruppe von Fahrk6rben zur Bedlenung meh- rerer in einem Gebiude bef
indlicher Gescho&Haltestellen aufweist, an denen Rufkommandos absetzbar
sind, wobei der Gruppensteuerungszuteiler eine auf fOr ZustAnde der Korbe
bezeichnende Signale an- 25      sprechende Signalprozessoreinrichtung
aufweist, um fMr die K6rbe in bezug auf jedes registrierte Ruf- kommando
ein Signal zu erzeugen, welches die Summierung von Faktoren elnes
Relativ-Systeman- sprechverhaltens (RSR) reprisentiert, die das relative
MaM angibt, In welchem die Zuordnung jegilchen Rufkommandos zu dem Korb in
Einklang stsht mit einem auf die K6rbe anwendbaren Programm fur das 30
Gesamt-Systemansprechverhalten, wobei die Faktoren des Ansprechverhaltens
unterschledliche Routl- nen zum Zuteilen eines Korbs zur Bedienung des
Rufkommandos identifizieren, die Faktoren des Relativ-
Systemansprechverhaltens bezuglich anderer Ansprech-Faktoren gewlchtet
werden, um elne Zunahme der Zeit zu berOcksichtigen, die fOr die Gruppe von
Korben zum Bedienen des Rufkommandos erwartet wird, wenn einer bestimmten
Zutellungsroutine und nicht einer anderen Routine gefolgtwird, und umjedes
35      registrierte Rufkommando dem Korb mit der niedrigsten Summierung
der Faktoren des Relativ-System- ansprechverhaltens fOr emn solches
Rufkommando zuzuordnen, so dalr die Rufzutellung for den Korb ge- maS einer
solchen Zuteilungsroutine erfolgt, die im Gegensatz zu der Routine, die des
schnellste Anspre- chen auf des registrierte Rufkommando erzielt, zu elnem
verbesserten Gesamt-System-Ansprechverhal- ten fihrt; dadurch
gekennzeichnet, daes die Signalprozessoreinrichtung weiterhin aufwelst 40s
eine Signalverarbeitungseinrichtung, um - weitere Signale zurVerfugung zu
stellen, um Fahrgastverkehrsdaten in dem Gebaude zu messen und zu sammeln,
welche zumindest den aktiven Tell des Arbeitstages abdecken, darunter
Information be- zuglich folgender Faktoren: -- die Anzahl von den Fahrkorb
betretenden Fahrgasten, 45           -- die Anzahl erfolgter
Rufkommando-Halte, -- die Anzahl von Fahrgisten, die den Korb verlassen,
und -- die Anzahl Fahrkommando-Halten, die in jedem GeschoB in Richtung
"auf" und "ab" erfolgen, - die Anzahl von hinter den Rufkommandos wartenden
FahrgAsten als Funktion dieser Daten fMr zu- mindest eine kurze Zeitspanne
vor dem Auftreten eines spezifischen, zuzuordnenden Rufkommandos
vorherzusagen; und - das spezifische Rufkommando zumindest einem der Korbe
auf der Grundlage zumindest der erwar- 



teten Anzahl von Fahrgasten, die hinter dem Rufkommando warten, und der
vorhergesagten Korbbe- lastung, wenn der Korb das Rufkommando-Geschola
erreicht, zuzuordnen; und eine zu der Signalverarbeitungseinrichtung
geh6rige Zuordnungseinrichtung fOr varilerenden Bo- nus und variierende
Strafe, um die zugeordneten Bonuspunkte und Strafpunkte fOr die gewichteten
Fak- toren des Relativ-Systemansprechverhaltensfurjeden Korb auf
derGrundlage dererwarteten Anzahl von hinter dem Rufkommando wartenden
Fahrgasten, der vorhergesagten Korbbelastung, wenn der Korb des
Rufkommando-GeschoP. erreicht, und der vorhergesagten Zusteig- und
Aussteig-Raten bel jedem Zwi- 15 1111111 111111111111111 11 11111    EP 0
385 810 B1 schenhalt, wie sie von der Signalverarbeitungseinrichtung
abgeschitzt werden, zu variieren, wobel die den Fahrkorben zugeordneten
Betrage der Bonus- und Strafpunkte variiert werden, wenn die Anzahl der
geschitzten wartenden Fahrgaste und die geschatzte Korbbelastung, wenn der
Korb das Rufkommando- Gescho3t erreicht, varlieren. 5 2.
Gruppensteuerungszuteiler nach Anspruch 1, dadurch gekennzeichnet, dal3 die
Signalverarbeitung auf- weist: eine Signalislereinrichtung fMr
signifikanten Verkehr, die weitere Signale liefert, welche signalisleren,
wenn eine sinifikanteAnzahl von Fahrgisten gernessen wurde, die in die
Korbezugestiegen oderdie Kor- 10       be verlassen hat, basierend auf
einem Mittelwert von den letzten zurnindest drei kurzen Zeltspannen in
zurnindest der Mehrheit der zurnindest drei kurzen Zeitspannen, wobel die
signifikante Anzahl von Fahr- gasten mindestens zwel Fahrgaste betrigt. 3.
Gruppensteuerungszuteller nach Anspruch 1 oder 2, dadurch gekennzeichnet,
daM weiterhin vorgesehen ist: eine Datenspeichereinrichtung zum Speichern
der Daten fOr die Faktoren, darunter zumindest die histo- rischen Daten far
die vergangenen einigen Tage, wenn signifikanter Verkehr signalisiert
worden ist. 4.  Gruppensteuerungszuteiler nach Anspruch 3, bei dem die
Signalverarbeitungseinrichtung weiterhin fol- 20       gende Signale
liefert: Vorhersagen der Anzahl von die Fahrk6rbe betretenden Fahrgasten,
der Anzahl erfolgter Rufkommando- Halte, derAnzahl von die Fahrkorbe
verlassenden Fahrgisten, und die Anzahl von Fahrkommando-Hal- ten, die in
verschiedenen Geschossen in "Auf"- und "Ab"- Richtung in der nachsten
kurzen Zeitspanne in der Gr6lBenordnung von nicht mehr als einigen wenigen
Minuten erfolgen, wobel zur Erzielung von Echt- zeitvorhersagen Daten
verwendet werden, die wahrend der vergangenen Eihnlichen kurzen Zeitspannen
25       wiwhrend desselben Tages erfaBt wurden. 5.
Gruppensteuerungszuteiler nach Anspruch 4, bei dem
Signalverarbeitungseinrichtung welterhin Signale liefert, um zu bestimmen,
ob historische Fahrgastverkehrsdaten fOr zurnindest eine ihniliche
Zeitspanne einiger 30       vergangener Xhnlicher Tage verffgbar sind, und,
falls derartige historische Fahrgastverkehrsdaten ver- fOgbar sind, die
historischen Fahrgastdaten dazu zu verwenden, unter Zuhilfenahme der
exponentiellen Glattung die Anzahl von zusteigenden und aussteigenden
Fahrgastzahlungen und Zahlungen von Ruf- kommando-und Fahrkommando-Halten
vorherzusagen. 35  6.  Gruppensteuerungszusteiler nach Anspruch 5, bei dem
die Signalverarbeitungseinrichtung weiterhin Si- gnale bereitstellt, um
optimale Vorhersagen zu erhalten, indem Echtzeitvorhersagen und historische
Vorhersagen kombl- niert warden. 40  7.  Gruppensteuerungszuteiler nach
Anspruch 6, bei dem die kurze Zeitspanne in der Grolenordnung von etwa
einer Minute llegt, um signiflkanten Verkehr fest- zustellen, und zwei
oderdrei Minuten fOr die Echtzeitvorhersage- und die historische Vorhersage
betrigt. 8.  Gruppensteuerungszusteiler nach Anspruch 6 oder 7, dadurch
gekennzeichnet, dall die Signalverarbei- 4S      tungseinrichtung auBerdem
Signals bereitstellt, um sowohl die Echtzeitvorhersagen als auch die
historischen Vorhersagen zu kombinieren nach MaBgabe der folgenden
Beziehung X = aXh + bXr wobei "X" die kombinierte Vorhersage, "Xh" die
historische Vorhersage und "xrN die Echtzeitvorhersage so      fjfr die
kurze Zeitspanne fur das GeschoB und "a" und "b" Multiplikationsfaktoren
sind. 9.  Gruppensteuerungszuteiler nach Anspruch 2, bei dem die
Signalverarbeitungseinrichtung erzeugt: 



ein weiteres Signal, weiches die mittlere Zusteigerate in dem Geschol! in
jeder Richtung reprasentiert, basierend auf einer ausgewihiten Beziehung
zwischen der vorhergesagten Anzahl von in den Korb zu- ss       steigenden
Personen wahrend des Zeitintervalls und der Anzahl von in dem Intervall
erfolgten Rufkom- mando-Halten; und ein weiteres Signal, welches die
durchschnittliche Aussteige-Rate in dem GeschoB in jeder Richtung re-
prasentiert, basierend auf einer ausgewihiten Beziehung zwischen der
vorhergesagten Anzahl von Per- 16 11111111 111111 111111111111111 *   C   L
M   S   *    EP 0 385 810 B1 sonen, die den Korb wahrend des Intervalls
verlassen, und der Anzahl von in diesem Intervall erfolgten
Rufkommando-Halten. 10. Gruppensteuerungszuteiler nach Anspruch 9, be! dem
5       die Beziehungen die Verhaltnisse der zwei angegebenen Faktoren
sind. 11. Gruppensteuerungszuteiler nach Irgendeinem vorhergehenden
Anspruch, bel dem die Slgnalverarbei- tungseinrichtung erzeugt: sin
weiteres Signal, welches die Korbbelastung reprisentlert, wenn der Korb das
Rufkommando-Ge- 10      schoR erreicht, wobei die Korbbelastung in dem
Rufkommando-GeschoB basiert auf der derzeltigen Korbbelastung zuziglich der
Summe der Zusteige-Raten bereits registrierter Zwischen-Rufkommando- Halte,
abzuglich der Summe der Aussteige-Raten be! jeglichen
Zwischen-Fahrkommando-Halten. 12. Gruppensteuerungszuteiler nach jedem
vorhergehenden Anspruch, bei dem die Signalverarbeitungseln- 16
richtung eine Einrichtung enthalt, um auf der Grundlage der vorhergesagten
Anzahl von Personen hinter dem Rufkommando und der vorher- gesagten
Korbbelastung in dem Rufkommando-Gescho3S eine
Rufkommando-Mi~verhaltnisstrafe zu be- rechnen. 13.
Gruppensteuerungszuteiler nach Anspruch 12, be! die
Signalverarbeitungseinrichtung weltere Signals er- 20      zeugt, urn die
Rufkommando-Millverhaltnisstrafe zu berechnen, wobei getrennte Signal.
bereitgestellt wer- den, - wenn nicht mehr als zwei Personen warten, - wenn
die vorhergesagte Schlange 5 der Grenzwarteschlange for den einzelnen Korb
ist; 25         - wenn die vorhergesagte Warteschlange gr6Ber ist als die
Grenzwarteschlange for den einzelnen Korb; und - wenn noch freie
Korbkapazitit grdIler ist als die kleinste Mehrkorb-Aufnahmegrenze;
Ausschlieflen der Korbzuordnung zu dem Rufkommando, wenn die vorhergesagte
Korbbelastung eine eingestellte Grenze an dem Rufkommando-GeschoR
ubersteigt; 30            Ausschlielen der Zuordnung eines Korbs zu einem
Rufkommando, wenn die vorhergesagte War- teschlange kisiner ist als eine
eingestelite Einzelkorb-Grenzwarteschlangengroae und die noch freie
Korbkapazitat kieiner ist als die vorhergesagte Warteschlange; und Zuordnen
eines anderen Korbs zu dernselben Rufkommando, wenn die berechnete
Restkapazitat bedeutet, daR die Zuordnung eines einzelnen Korbes nicht
ausreicht, um die vorhergesagte Gesarntzahl 35      von Fahrgasten, die
hinter dem Rufkornmando warten, aufzunehmen. 14. Gruppensteuerungszuteiler
nach jedem vorhergehenden Anspruch, bei dem die Signalverarbeltungsein-
richtung weltere Signals erzeugt, um eine Fahrkommando-Halt-Strafe und eine
Rufkommando-Halt-Strafe zu berechnen, wobei getrennte Si- 40      gnale
vorgesehen sind, die reprasentativ sind fOr die Turoffnungszeit bel jedem
Fahrkommando-Halt und Rufkommando-Halt, basierend auf der Restkapazitit
nach dem Ausstelgen der Fahrgiste und der Ge- samtzahl von an den
Haltestellen zu transferierenden Fahrgasten. 15. Gruppensteuerungszuteiler
nach Anspruch 14, bei dem Signalverarbeitungseinrichtung weitre Signal. 45
erzeugt, um die Fahrkommando-Halt-Strafe und die Rufkommando-Halt-Strafe zu
berechnen auf der Grundlage der berechneten Verwelizeit und der
vorhergesagten Anzahl von hinter dem Rufkornmando wartender Per- sonen,
wobel sine Nachschlagetabelle verwendet wird. 50  16.
Gruppensteuerungszuteiler nach jedem vorhergehenden Anspruch, bei dem die
Signalverarbeitungsein- richtung weitere Signal. erzeugt, um zu
signalisieren, wenn der Korb einen zufilligen Fahrkommando-Halt in dem
Rufkommando-GeschoB 



aufweist, und wenn der Korb keinen zufilligen Fahrkommando-Halt hat, dann
eine Korbbelastungstrafe (CLP) zu be- 55      rechnen als eine Funktion
dervorhergesagten Anzahl von Personen, die sich in dem Korb befinden, nach-
dem Fahrgaste in dem Rufkommando-GeschoB ausgestiegen sind, und derAnzahl
von Personen, die hin- ter dem Rufkommando warten ("Nphc), wobel die
Beziehung CLP = add (Cid - CMd) - bph0 * Nph, 17 I 1111 H 11111   111111 *
C   L   M   S *    EP 0 385 810 B1 verwendet wird, wobel "add", "bph, und
"r-d" Konstanten sind, die Korbbelastungsstrafe erhoht wird mit
dervorhergesagten Korbbelastung (OCIWs), jedoch verringert wird mit
derAnzahl von Personen hinter dem Rufkommando, wobei die Strafe angewendet
wird, bis die Summe von "1d + Nphc" die Gesamtkapazitat des Korbs erreicht.
5 17. Gruppensteuerungszuteiler nach irgendeinem derAnspruche 12 bis 15
oder 16, bei dern Signalverarbei- tungseinrichtung weltere Signale erzeugt,
urn den RSR-Wertfurjeden Korb zu berechnen, Indem die Ruf-
kommando-MiIBverhiltnis-Strafe und die veranderlichen Fahrkommando-Halt-
und Rufkommando-Halt- Strafen und die verinderliche Korbbelastungsstrafe
berulckslchtigt werden, urn das resultierende RSR zu minimieren. 18.
Gruppensteuerungszuteiler nach irgendeinem der AnsprOche I bis 15 oder 16,
bel dem der Zuteller Tell eines Aufzugsystems ist, welches enthilt eine
Mehrzahl von Korben zum Transportieren von Fahrgasten von einem
Hauptgeschol zu einer Mehr- 15      zahl von anschlie(~enden Geschossen,
die von dem HauptgeschoS beabstandet sind; einejeweils einem jeder der
Korbe zugeordnete Fahrkommandoelnrichtung zum Eingeben von Fahrkom- mandos
fir jeden Korb; und elne Korbbelegungs-Steuereinrichtung, die den K6rben
zugeordnet ist, umjeden Korb nach Malgabe der Zuordnung der Rufkommandos zu
den K6rben auf der Grundlage von Signalen seitens der Signalverar- 20
beitungseinrichtung zu bewegen. 19. Verfahren zurn Verbessern des
Gesamt-Systemansprechverhaltens eines Gruppensteuerungszutellers, mit dem
die Rufkommandos in elnem Aufzugsystem den Fahrkorben des Systems
zugeordnet werden, welches System eine Gruppe von Fahrkorben zur Bedienung
mehrerer in einem Gebiude befindlicher GescholB-Haltesteilen aufweist, an
denen Rufkommandos absetzbar sind, wobel der Gruppensteue- 25
rungszuteller elne auf fur Zustande der Korbe bezeichnende Signale
ansprechende Signalprozessorein- richtung aufweist, urn fOr die Korbe in
bezug auf jedes registrierte Rufkommando eln Signal zu erzeugen, welches
die Summierung von Faktoren eines Relativ-Systemansprechverhaltens (RSR)
reprasentlert, die das relative Maal angibt, in welchem die Zuordnung
jeglichen Rufkommandos zu dem Korb In Einklang 30      steht mit einem auf
die Korbe anwendbaren Programm fur des Gesamt-Systemansprechverhalten,
wobel die Faktoren des Ansprechverhaltens unterschiedliche Routinen zum
Zuteilen eines Korbs zur Bedienung des Rufkommandos identifizieren, die
Faktoren des Relativ-Systemansprechverhaltens bezuglich ande-
rerAnsprech-Faktoren gewichtet werden, urn eine Zunahme der Zeit zu
beracksichtigen, die fOr die Grup- pe von Korben zurn Bedienen des
Rufkommandos erwartet wird, wenn einer bestimmten Zuteilungsrou- tine und
nicht einer anderen Routine gefolgt wird, und urn jedes registrierte
Rufkommando dem Korb mit der niedrigsten Summierung der Faktoren des
Relativ-Systemansprechverhaltens fOr ein solches Ruf- kommando zuzuordnen,
so daB die Rufzuteilung fur den Korb gemfiB, elner solchen
Zutellungaroutine er- folgt, die im Gegensatz zu der Routine, die des
schnellste Ansprechen auf das registrierte Rufkommando erzielt, zu einem
verbesserten Gesamt-System-Ansprechverhalten fflhrt; gekennzeichnet durch
folgende 40      Schritte: (a) Bereitstellen elektrischer Signale, um
Fahrgastverkehrsdaten in dem Gebaude zu messen und zu sammeln, welche
zumindest den aktiven Teil des Arbeitstages abdecken, darunter Information
bezulg- lich folgender Faktoren: -- die Anzahl von den Fahrkorb betretenden
Fahrgasten, -- die Anzahl erfolgter Rufkommando-Halte, -- die Anzahl von
Fahrgasten, die den Korb verlassen, und -- die Anzahl Fahrkommando-Halten,
die in jedem GeschoB in Richtung "aufm und "ab" erfolgen, und 



Vorhersagen derAnzahl von hinterden Ruf kommandos wartenden Fahrgisten als
Funktion dieser Da- so        ten fur zurnindest eine kurze Zeitspanne vor
dem Auftreten sines spezifischen, zuzuordnenden Ruf- kommandos; (b)
Bereitstellen weiterer elektrischer Signale, urn das spezifische
Rufkommando zumindest elnem der K8rbe auf der Grundlage zumindest der
erwarteten Anzahl von Fahrgasten, die hinter dem Rufkom- mando warten, und
der vorhergesagten Korbbelastung, wenn der Korb das Rufkommando-Gescholl 55
erreicht, zuzuordnen; und (c) Varrileren der zugeordneten Bonuspunkte und
Strafpunkte fur die gewichtsten Faktoren des Relativ-
Systemansprechverhaltens far jeden Korb auf der Grundlage der erwarteten
Anzahl von hinter dem Rufkommando wartenden Fahrgasten, der vorhergesagten
Korbbelastung, wenn der Korb das Ruf- 18 I 11111111111~j111111l11111I11111
EP 0 385 810 B1 kommando-Geschol3 erreicht, und der vorhergesagten Zusteig-
und Aussteig-Raten bel Jedem Zwi- schenhalt, wie sle von der
Signalverarbeitungseinrichtung abgeschatzt werden, zu varlieren, wobel die
den Fahrk8rben zugeordneten Betrige der Bonus- und Strafpunkte varliert
werden, wenn die Anzahl der geschatzten wartenden Fahrglste und die
geschftzte Korbbelastung, wenn der Korb das Rufkom- 5         mando-Geschoa
erreicht, variieren. 20. Verfahren nach Anspruch 19 mit folgendem Schritt
(Schritten): Bereitstellen welterer elektrischer Signale, welche
signalisieren, wenn sine sinifikante Anzahl von Fahr- gasten gemessen
wurde, die in die Korbe zugestiegen oder die K6rbe verlassen hat, baslerend
auf elnem 10      Mittelwert von den letzten zumindest drei kurzen
Zeitspannen in zumindest der Mehrheit der zumindest drel kurzen
Zeitspannen, wobei die signifikante Anzahl von Fahrgisten mindestens zwei
Fahrgaste be- trigt. 21. Verfahren nach Anspruch 20 mit folgendem Schritt
(Schritten): 15      Speichern der Daten fur die Faktoren in einer
Datenspeichereinrichtung, darunter zumindest die histori- schen Daten fur
die vergangenen einigen Tage, wenn signifikanter Verkehr signallsiert
worden ist. 22. Verfahren nach Anspruch 21 mit folgendem Schritt
(Schritten): Vorhersagen der Anzahl von die Fahrk6rbe betretenden
Fahrgisten, der Anzahl erfolgter Rufkommando- 20      Halte, der Anzahl von
die Fahrk6rbe verlassenden Fahrglisten, und der Anzahl von
Fahrkommando-Hal- ten, die in verschiedenen Geschossen in "Auf"- und Ab"-
Richtung in der nichsten kurzen Zeitspanne in der GroIenordnung von nicht
mehr als einigen wenigen Minuten erfolgen, wobel zur Erzielung von Echt-
zeitvorhersagen Daten verwendet werden, die wihrend der vergangenen
Ahnlichen kurzen Zeitspannen wahrend desselben Tages erfalt wurden. 25  23.
Verfahren nach Anspruch 22 mit folgendem Schritt (Schritten): Bestimmen, ob
historische Fahrgastverkehrsdaten fOr zumindest eine ahnliche Zeitspanne
elniger ver- gangener ahnlicher Tage verfugbar sind, und, falls derartige
historische Fahrgastverkehrsdaten verfugbar sind, Verwenden der
historischen Fahrgastdaten, um unter Zuhlifenahme der exponentiellen
GlAttung die Anzahl von zusteigenden und aussteigenden Fahrgastzahlungen
und Zahlungen von Rufkommando-und 30      Fahrkommando-Halten
vorherzusagen. 24. Verfahren nach Anspruch 23 mi folgendem Schntt
(Schritten): Kombinieren von Echtzeltvorhersagen und historischen
Vorhersagen, um optimale Vorhersagen zu er- halten. 35 25. Verfahren nach
Anspruch 24 mit folgendem Schritt (Schritten): Kombinleren sowohl der
Echtzeitvorhersagen als auch der historischen Vorhersagen nach Maligabe der
folgenden Beziehung X = axh + bxr, 40      wobei "X" die kombinierte
Vorhersage, ",, die historische Vorhersage und "x" die Echtzeltvorhersage
fur die kurze Zeitspanne fur das Geschol& und "a" und 'b"
Multiplikationsfaktoren sind. 26. Verfahren nach Anspruch 20 mit folgendem
Schritt (Schritten): Berechnen der mittleren Zusteigerate in dem Geschof3
in jeder Richtung basierend auf einerausgewihiten 4S      Beziehung
zwischen der vorhergesagten Anzahl von in den Korb zusteigenden Personen
wahrend des Zeitintervalls und der Anzahl von in dem Intervall erfolgten
Rufkommando-Halten; und Berechnen der durchschnittlichen Aussteige-Rate in
dem Geschoa in jeder Richtung, basierend auf einer ausgewihiten Beziehung
zwischen der vorhergesagtenAnzahl von Personen, die den Korb wahrend des 



Intervalls verlassen, und der Anzahl von in diesem Intervall erfolgten
Rufkommando-Halten. 50 27. Verfahren nach irgendeinem der Ansprflche 19 bis
26, mit folgendem Schritt (Schritten): Berechnen der Korbbelastung, wenn
der Korb das Rufkommando-Gescholl erreicht, baslerend auf der derzeitigen
Korbbelastung zuziglich der Summe der Zusteige-Raten bel jeglichen
Zwischen-Rufkom- mando-Halten, abzuglich der Summe der Aussteige-Raten bei
bereits registrierten Zwischen-Fahrkom- 55       mando-Halten. 28.
Verfahren nach irgendeinem der Ansprflche 19 bis 27, mit folgendem Schritt
(Schritten): Berechnen einer Rufkommando-Millverhaitnisstrafe auf der
Grundlage der vorhergesagten Anzahl von 19    EP 0 385 810 B1 Personen
hinter dam Rufkommando und der vorhergesagtan Korbbelastung in dem
Rufkommando-Ge- scholl. 29. Verfahren nach Anspruch 28, mit folgendern
Schritt (Schritten): 5             Berechnen der
Rufkommando-MirBverhAltnisstrafe, wobei getrennte Signale bereitgestellt
werden, - wenn nicht mehr als zwei Personen warten, - wenn die
vorhergesagte Schlange _ der Grenzwarteschlange for den einzelnen Korb Ist;
- wenn die vorhergesagte Warteschlange groIer ist als die
Grenzwarteschlange fOr den einzelnen Korb; und 10        - wenn noch freie
Korbkapazitat grol3er ist als die kleinste Mehrkorb-Aufnahmegrenze;
Ausschlieslen der Korbzuordnung zu dam Rufkommando, wenn die vorhergesagte
Korbbelastung sine eingestellte Grenze an dem Rufkommando-GescholM
Obersteigt; Ausschliseen der Zuordnung sines Korbs zu elnern Rufkommando,
wenn die vorhergesagte War- teschlange kHeiner ist als sine eingestellte
Einzelkorb-Grenzwarteschlangengr6Ie und die noch freie 15
Korbkapazitat kWeiner ist als die vorhergesagte Warteschlange; und Zuordnen
sines anderen Korbs zu dernselben Rufkommando, wenn die berechnete
Restkapazitat bedeutet, dal3 die Zuordnung sines einzelnen Korbes nicht
ausrelcht, um die vorhergesagte Gesamtzahl von FahrgAsten, die hinter dem
Rufkommando warten, aufzunehmen. 20  30. Verfahren nach Irgendeinern
derAnsprOche 19 bis 29, mit dam Schritt (Schritten): Berechnen der
Turoffnungszeit bei jedem Fahrkommando-Halt und Rufkommando-Halt, basierend
auf der Restkapazitat nach dam Aussteigen der FahrgAste und der Gesamtzahl
von an den Haltestellen zu transferierenden Fahrgasten. 31. Verfahren nach
Anspruch 30, mit dam Schritt (Schritten): Berechnen der
Fahrkommando-Halt-Strafe und der Rufkommando-Halt-Strafe auf der Grundlage
der be- rechneten Verweilzeit und der vorhergesagten Anzahl von hinter dam
Rufkommando wartender Perso- nen, wobei sine Nachschlagetabelle verwendet
wird. 32. Verfahren nach irgendeinem der Anspruche 19 bis 31, mit dem
Schritt (Schritten); 30      Berechnen einer Korbbelastungstrafe (CLP) als
sine Funktion der vorhergesagten Anzahl von Personen, die sich in dam Korb
befinden, nachdern Fahrgiste In dam Rufkommando-GeschoB ausgestlegen sind,
und der Anzahl von Personen, die hinter damr Rufkommando warten ("Nph"),
wobei die Beziehung CLP = add (Cid - CM) - bphe * Npho verwendet wird,
wobei "add", "bpho" und "qsN Konstanten sind, die Korbbelaestungsstrafe
erhoht wird mit 35      der vorhergesagten Korbbelastung ("Nid"), jedoch
verringert wird mit der Anzahl von Personen hinter dam Rufkommando, wobei
die Strafe angewendet wird, bis die Summe von "Cid + Nph." die
Gesamtkapazitat des Korbs erreicht. 33. Verfahren nach irgendeinern der
Ansprulche 28 bis 31 oder 32, mit dem Schritt (Schritten): 40
Berechnen des RSR-Werts for jeden Korb, indern die
Rufkommando-Mi~verhAltnis-Strafe und die ver- anderlichen
Fahrkommando-Halt- und Rufkommando-Haltstrafen  und die veranderliche
Korbbela- stungsstrafe berucksichtigt werden, urn des resultierende RSR zu
minimieren. 34. Gruppensteuerungszuteiler nach irgendeinern derAnsprOche 1
bis 18, bei dam die spezifische Rufkom- 45      mando-Zuordnung zu dem
ausgewAhiten Korb dadurch erfolgt, daft die Zuordnungseinrichtung fir vari-
lerenden Bonus und variierende Strafe sin verbessertes
Gesamt-Systemansprechverhalten ffr Rufkom- mandos mit variierendem
Fahrgastverkehr schafft. 50   Revendlcations 1.  Regulateur de contr6leur
de groups pour un systbme d'ascenseurs, lequel systbme possbde un groups de
cabinas d'ascenseurs destinees A desservir une pluralit6 de paliers
d'etages dans un Immeuble, aux- 



quels on peut lancer des appels de paller, le r6gulateur de controleur de
groupe comprenant des moyens 55       processeurs de signaux qui repondent
A des signaux indicatifs des conditions des cabines en fournissant pour les
cabines, pour chaque appel de pallor enregistre, un signal representant la
somme de facteurs de r6ponse relative du systebme (RSR), indicative du
degre relatif auquel l'attribution d'un appal de palier quelconque A ladite
cabine est en accord avec un schema de reponse globale des systemes
applicables 20 C 11111111111111111    EP 0 385 810 B1 aux cabines, dans
lequel les facteurs de reponse identif lent differents programmes pour
envoyer une ca- bins pour satisfaire un appel de pallor, les facteurs de
reponse relative du systeme etant ponderes par rapport b d'autres facteurs
de reponse pour representer un accroissement du temps avec lequel on s'at-
tend a ce que le groupe de cabines satisfasse l'appel de palier en suivant
un programme d'attribution, et 5       non pas a un autre programme, et
pour attrlbuerchaque appel de palierenregistrb ala cabine qui est munie de
la somme la plus basse de facteurs de reponse relative du systeme par
rapport A cet appel de palier, de sorte que l'attribution de l'appel est
executb sur la cabine d'apres un programme de regulation qui don- ne une
reponse de systeme globale ameliorbe, par opposition au programme qui donne
la reponse la plus rapide A l'appel de palier enregistre, caracterise en ce
quo lesdits moyens processeurs de signaux 10      comprennent en outre: des
moyens de traitement des signaux destines A - fournird'autres signaux
pourmesureret collecterles donness de traficde passagers dons l'immouble,
qui couvrent au moins la partie active de la journee de travail, y compris
une information sur lea facteurs suivants -- 15           -- le nombre des
passagers qui embarquent dans la cabins, -- le nombre des arrats sur appels
de palier, -- le nombre des passagers debarquant de la cabine, et -- Is
nombre des arrets sur appels de pallor exbcutes A chaque pallor dans les
directions "en mon- tee" et "en descente", 20         - predire le nombre
de passagers qui attendent A la suite d'appels de palier en fonction de
cette donnbe pour au moins une courte periode qui prcede l'occurence d'un
appel de pallor spbcifique A attribuer; et - attribuer l'appel de palier
specifique A au moins une des cabines sur la base d'au moins le nombre
escompte de passagers qui attendent Ala suite d'un appel de palleretsurla
base de la charge de cabins 25         prbdite lorsque la cabins atteint
l'etage de l'appel de paller; et des moyens d'attribution de bonus et de
penalites variables associes auxdits moyens de traitement des signaux pour
modifier les bonus et ies penalites attribues pour les facteurs de reponse
relatives du systeme ponderes pour chaque cabine sur la base du nombre
escompte de passagers qui attendenta laa suite de l'appel de paller, sur la
base de la charge de cabine predite lorsque la cabins atteint l'etage de 30
I'appel de paller et sur la base des nombres prbdits d'embarquement et de
dbbarquement aux arret Aven- tuels "on route", estimes par les moyens de
traitement des signaux, les valeurs des bonus et pbnalites qui sont
attribuees aux cabines d'ascenseur etant modifiees lorsque le nombre des
passagers on attente et la charge estimee de la cabine lorsque la cabine
atteint l'etage de l'appel de palier varient. 35  2.  Regulateur de
controleur de groups solon la revendication 1, caracterisa en ce quo
lesdits moyens de trai- tement des signaux comprennent des moyens
d'indication du traf ic significatif qul fournissent d'autres si- gnaux
indiquant qu'un nombre significatif de passagers a etb mesur6 a
l'embarquement ou au debarque- ment dos cabines, sur Ia base d'une moyenne
executee surau moins tros breves pbriodes dans au moins la majorite
desdites au moins trois breves periodes, le nombre significatif de
passagers Atant d'au moins 40      deux passagers. 3.  Regulateur de
controleur de groupe selon la revendication 1 ou 2, caracterisA en ce qu'il
y est Indus en outre: des moyens de memorisation des donneas qui memorisent
les donnees incluses sur lesdits fac- 45      tours, comprennant au moins
les donnees historiques de plusieurs jours passes si un trafIc significatf
a ete indique. 4.  Regulateur de controleur de groupe selon la
revendication 3, dons lequel lesdits moyens de traitement des signaux
fournissent encore des signaux: qui predisent le nombre des passagers
embarquant dons les cabines, le nombre des arrits effec- tues sur appels de
pallor, le nombre de passagers debarquant des cabines et le nombre des
arrets sur 



appels de cabine executes A differents etages dans les directions "en
montee" et "en descente" pour la breve periode suivante, de l'ordre de pas
plus de quelques minutes, en utilisant les donnees collectees pour des
breves periodes analogues passees dans le mAme jour, en donnant ainsi des
predictions en temps reel. 5.  Regulateur de contr6leur de groups solon la
revendication 4, dans loquel lesdits moyens de traitement des signaux
fournissent encore des signaux pour: 21 C   L   M    EP 0 385 810 B1
determiner si les donnees historiques de trafic de passagers sont
disponibles pour au moins une periode analogue des quelques jours pass6s
et, si ces donn6es historiques de trafic de passagers sont disponibles,
utiliser ladite donnee historique de passagers pour predire les comptes du
nombre de pas- sagers debarquant et embarquant et lee comptes d'arrets sur
appel de palier et sur appel de cabins en 5       utilisant un nivellement
exponentiel. 6.  Regulatbur de controleur de groups selon la revendication
5, dens lequel lesdits moyens de traltement des signaux fournissent encore
des signaux pour: obtenir des previsions optimales combinant A la fois les
predictions en temps reel et les predictions 10       historiques. 7.
Regulateur de controleur de groups selon la revendication 6, dans lequel:
ladite breve periode est de l'ordre d'environ une minute pour identifier un
trafic significatif et de deux A trois minutes pour lee predictions en
temps reel et les predictions historiques. 8.  Regulateur de controleur de
groupe selon la revendication 6 ou 7, caracterise en ce que lesdits moyens
de traitement des signaux fournissent encore des signaux pour: combiner les
predictions en temps reel et les predictions historiques en fonction de Ia
relation sul- vante; 20                                            X = aXh
+ bxr oi X est la prediction combinee, Xh" est la prediction historique et
"xr" est la prediction en temps reel pour lee breves perodes pour l'etage
et "a" et "b" sont des facteurs multiplicateurs. 9.  Regulateur de
controleur de groups selon la revendication 2, dans lequel lesdits moyens
de traltement des signaux engendrent: 25             un autre signal
representant l taux moyen d'embarquement a l'etage dans chaque direction,
sur la base d'une relation choisie entre le nombre predit de personnes qui
embarquent dans la cabins pendant 'intervelle et le nombre d'arrets sur
appel de palier executes dans cot intervalle ; et un autre signal
representant le taux moyen de debarquement A 'etage dans chaque direction ,
sur la base d'une relation choisie entre le nombre predit de personnes
debarquant dans la cabins pendant 30      I'intervalle et le nombre
d'arrets sur appel de palier executes dans cst intervalle. 10. Regulateur
de controleur de groupe selon la revendication 9, dens lequel: lesditos
relations sont les rapports des deux facteurs indiques respectivement. 35
11. Regulateur de controleur de groups selon une quelconque des
revendications precedentbs, dans lequel lesdits moyens de traitement des
signaux engendrent: un autre signal representant la charge de la cabins
lorsque la cabins atteint I'etage de I'appel de palier, la charge de la
cabins a I'etage de I'appel de palier etant basee sur la charge actuelle de
la cabins plus la somme des nombres d'embarquement aux arrats sur appel de
paller "en route" deja enregistres, 40       moins la somme des nombres de
debarquement aux 6ventuels arrets sur appel de cabins "en route". 12.
Regulateur de controleur de groups selon une des revendications
precedentes, dans loquel lesdits moyens de traitement des signaux
comprennent des moyens pour "calculer" une penallte de discordance des
appels de paller basee sur le nombre predit de personnes attendant A la
suite d'un appel de paller et 45      la charge predite de la cabins A
l'etage de l'appel de paller. 13. Regulateur de controleur de groupe selon
la reveadication 12, dans lequel lesdits moyens de traitement des signaux
engendrent encore des signaux; qui calculentla penalite de discordance des
appels de palier, dans lequel des signaux separes sont fournis- - lorsque
pas plus de deux personnes attendent; - lorsque la file d'attente predite
est inferieure ou egale A la file d'attente limits de cabins unique; -
lorsque la file d'attente predite est superieure A la file d'attente limits
de cabins unique ; et - lorsque la capacite de rbserve de cabine est
superieure A la limits de prise minimum multicabine; 



55             qui excluent l'attribution de cabins A l'appel de paller,
ella charge de cabins predite est superleure A une limits fixee A l'etage
de l'appel de palier; qui excluent l'attribution d'une cabins A un appel de
palier ci la file d'attente predit est inferieure A une longueurde consigne
de file d'attente limits pour cabins unique et sl la capacite de reserve de
cabins 22 I 1111111 1L111 IlijI l1lt! 111111    EP 0 385 810 BI est
infnrleure a la file d'attente predite; et qui attribuent une autre cabine
au meme appol de palier lorsque la capacitA de reserve calculee indique quo
l'attribution d'une seule cabins sera insuffisante pour prendre le nombre
total predit de pas- sagers qui attendent A la suite de l'appel de pallor.
5 14. Regulateur de controleur de groups solon une quelconque des
revendications precedentes, dans lequel lesdits moyens de traitement des
signaux engendrent d'autres signaux: qui calculent une penalite d'arretsur
appel de cabine et un penalite d'arret sur appel de pallor, dans lesquels
sont elabores des signaux separes representant le temps d'arret de la porte
A chaque arrOt sur 10      appel de cabine et A chaque arret sur appel de
pallor, sur la base de la capacite restante aprbs le debar- quement des
passagers et sur la base du nombre total de passagers qul dolvent etre
transferes aux arrits. 15. Regulatbur de controleur de groups solon la
revendication 14, dans loquel lesdits moyens de traitement des signaux
engendrent on outre des signaux: 15            qui calculent la penalite
d'arrAt sur appel de cabins et la pbnalite d'arret sur appel de paller, sur
la base du temps d'immobilisation calcule et sur le nombre predit de
personnes qui attendent A la suite de l'appel de palier en utilisant uno
table de consultation. 16. Regulateur de contrOleur de groupo solon une
quelconque des revendicatlons precedentbs, dans lequel lesdits moyens de
traitement des signaux engendrent encore des signaux: 20            qui
indiquent si la cabins a un arret sur appel de cabins coincidant A l'etage
d'appel de paller, et si la cabins n'a pas d'arret sur appel de cabins on
coincidence, calculent une penailte de charge de cabine ("CLP") en fonction
du nombre predit de personnes qui doivent se trouver dans la cabino aprbs
le debarquement des passagers A l'etage de l'appel de pallor et du nombre
de personnes qui attendent 25       A la suite de l'appel de palier
("Nphc"), en utilisant la relation CLP = add(CId - CIdO) - bpho * Nphc ou
'add', "bphr0 et "CqdI sont des constantes, la penalite de charge de cabino
etant augmentee avec la charge de cabins predite ("Cid") mais diminueo avoc
le nombre de personnes qul attendent A la suite de l'appel de palier, la
penalite etant appliquee jusqu'A ce quo Ia somme de "qd + Nph," atteigne la
capacite totals de la cabins. 30 17. Regulateurde contr6lourde groupo solon
une quelconque des revendications 12a 15 ou 16, dansl equel lesdits moyens
de traitement des signaux engendrent encore des signaux: qui calculent la
valour RSR pour chaque cabin. en prenant en compte la penalite de
discordance d'appel de pallor at les penalites variables d'arrets sur appel
de cabins et d'arrets sur appel de paller, et 35      la penalite variable
de charge de cabino, on redulsant ainsi A un minimum la RSR resultante. 18.
Regulatourde controleurde groups salon une des revendications 1 A 15 ou 16,
dans lequel leditregulatbur fait partie d'un systeme d'ascenseurs, ledit
systeme comprenant: une pluralite de cabines destinbes a transporter des
passagers d'un etage principal A une pluralite 40       d'etages contigus
espaces de l'etage principal; des moyens d'appel de cabin., A raison d'un
associe a chacune des cabines, servant A entrer des appels de cabins pour
chaque cabins; et des moyens de commands du mouvement des cabines associAs
auxdites cabines pour mettre cha- quo cabins en mouvement conformement A
l'attribution des appels de pallor aux cabinos sur Ia base de 45
signaux issus desdits moyens de traitement des signaux. 19. Procede pour
ameliorer la reponse de systeme globale d'un regulateur de contr6leur de
groupo pour at- tribuer les appels de pallor dans un systeme d'ascenseurs
aux cabines d'ascenseurs du systeme, lequel systeme possede un groups de
cabines d'ascenseurs destineos a desservir une pluralite de pallers d'eta-
50       gas dans un immeuble, auquel on pout lancer des appels de palier,
le regulateur de controleur de groupe comprenant des moyens processeurs de
signaux qui repondent A des signaux indicatifs des conditions des cabines
en fournissant pour les cabines, pour chaque appel de pallor enregistre, un
signal represen- 



tant la somme de facteurs de reponse relative du systeme (RSR) indicatif du
degre relatif auquel l'attri- bution d'un appel de pallor quelconque A
ladito cabins est en accord avec un schema de reponse globale 55       des
systemes applicables aux cabines, dans 1squel les facteurs de reponse
identlfientdifferents program- mes pour dispacher une cabins af in de
satisfaire un appal de paller, les facteurs de reponse relative du systeme
Atant ponderes par rapport A d'autres facteurs de reponse pour representer
un accrolssement du temps avec lequel on s'attend a ce quo le groups de
cabines satisfasse l'appel de paller en suivant 23 I 01110 IIIIDII IDl IIDI
D 111    EP 0 385 810 B1 un programme d'attribution, et non pas A un autre
programme, et pour attribuer chaque appel de palier enregistre ala cabins
qui est munie de la somme la plus basse de facteurs de reponse relative du
systeme par rapport A cet appel de palier, de sorte que l'attribution de
l'appel est executee sur la cabins d'aprbs un programme de regulation qui
donne une reponse de systeme global amelioree, par opposition au pro- 5
gramme qui donne la reponse la plus rapide a l'appel de palior enregistre,
le procbd6 comprenant les pha- ses suivantes: (a) fournir des signaux
electriques pour mesurer et collecter les donnees de trafic de passagers
dans l'immeuble, qui couvrent au moins la partie active de la journee de
travail, y compris une Information sur les facteurs suivants -- 10
-- le nombre des passagers qui embarquent dans la cabins, -- le nombre des
arrAts executes sur appels de paller, -- le nombre des passagers debarquant
de la cabins, et -- Is nombre des arrAts sur appels de palier executes A
chaque paller dans les directions "en mon- t6e" et "en descento", 15
et predire le nombre de passagers qui attendent A la suite d'appels de
paller en fonction de cette donn6e pour au moins une courts periode qui
precede l'occurrence d'un appel de palier specifique A attribuer; et (b)
fournir d'autres signaux electriques pour attribuer l'appel de palior
specdfique A au moins une des cabines sur la base d'au moins le nombre
attendu de passagers qui attendent A la suite d'un appel de 20
palior et sur la base de la charge de cabins predite lorsque la cabins
atteint l'etage de l'appel de palior; et (c) modifier les bonus et
penalites attribues pour les facteurs de reponse relatives du systeme
ponderes pour chaque cabins sur la base du nombre escompte de passagers qui
attendont A la suite de l'appel de pallor, sur la base de la charge de
cabins predite lorsque la cabins atteint l'etage de l'appel de pallor 25
et sur la base des nombres predits d'embarquement et de debarquement aux
arrets 6ventuels "en rou- te", estimes par les moyens de traitement des
signaux, les valeurs des bonus et penalites qui sont at- tribuess aux
cabines d'ascenseur Atant modif iess lorsque le nombre des passagers en
attente et la charge estimee de la cabins lorsque la cabins atteint l'etage
de l'appel de palier varlent. 30 20. Procede selon la revendication 19,
comprennant la phase suivante: fournir d'autres signaux electriques
indiquant qu'un nombre significatif de passagers a ete mesure A
l'embarquement ou au debarquement des cabines, sur la base d'une moyenne
executee sur au moins trois braves periodes dons au moins la majorite
desdites au moins trois breves periodes, le nombre signi- ficatif de
passagers stant d'au moins deux passagers. 35 21. Procede selon la
revendication 20, comprenant la phase suivante: memoriser les donnees
incluses sur lesdits facteurs, et comprenant au moins les donnees histori-
ques de plusieurs jours passes si un traf ic significatif a bte lndique.
22. ProcbdA selon la revendication 21, comprenant la phase suivante:
predire le nombre des passagers embarquant dans les cabines, Is nombre des
arrets effectues sur appels de palier, Is nombre de passagers debarquant
des cabines et le nombre des arrAts sur appels de cabins exbcutbs A
differents etages dans les directions "en montes" et "on descentse pour la
breve pe- riode suivante, de I'ordre de pas plus de quelques minutes, on
utilisant les donnees collectees pour des breves periodes analogues passees
dans le mAme jour, en donnant ainsi des predictions en temps reol. 45 23.
Procedb selon la revendication 22, qui comprend la phase suivante:
determiner si la donnee historique de trafic de passagers est disponible
pour au moins une periode analogue des quelques jours passes et, si ces
donnbes historiques de trafic de passagers sont disponi- 



bles, utiliser ladite donnee historique de passagers pour prbdire les
comptes de nombre de passagers 50      debarquant et embarquant et les
comptes d'arrets sur appel de palier ot sur appel de cabins en utilisant un
nivellement exponentiel. 24. Procede selon la revendication 23, comprenant
ia phase suivants: obtenir des previsions optimales combinant A la fois les
predictions en temps rbel et les predictions 55       historiques. 25.
Procedb selon la revendication 24, comprenant la phase suivante: combiner
les predictions en temps rMel et les predictions historiques en fonction de
la relation sul- 24 C     11111111111111111    EP 0 385 810 51 vante; X =
aXh + bXr oui X est la prediction combinbe, "xh" est la prediction
historique et Nx,' est la prediction on tomps rbel pour les breves periodes
pour l'btage et "a" et "b" sont des facteurs multiplicateurs. 5 26. Procid6
selon la revendication 20, comprenant la phase suivants: calculer le taux
moyen d'embarquement A l'etage dans chaque direction, sur la base d'une
relation choisie entre le nombre predit de personnes qui embarquent dans la
cabins pendant l'intervalle et sur la base du nombre d'arrits sur appel de
pallor executbs dans cet Intervalle ; et 10            calculer le taux
moyen de debarquement a lI'tage dans chaque direction, sur la base d'une
relation choisie entre le nombre prbdit de personnes dbbarquant dans la
cabins pendant l'intervalle et sur la base du nombre d'arrits sur appel de
pallor executes dens cot intervalle. 27. Procid6 selon une quelconque des
revendications 19 a 26, qui comprend la phase consistent A: 15
calculer la charge de la cabins lorsque la cabins atteint I'btage de
l'appel de paller, la charge de la cabine A l'btage de l'appel de paller
btant bases sur la charge actuelle de la cabins plus la somme des nombres
d'embarquement aux arrits sur appel de pallor "en route" d6JA enregistres,
moins la somme des nombres de debarquement aux eventuels arrets sur appel
de cabins "en route". 20 28. Procidi selon une quelconque des
revendications 19 a 27, comprenant la phase suivante: "calculer" une
penalite de discordance des appels de pallor basee sur le nombre predit de
person- nes attendant A la suite d'un appel de palier et la charge predite
de la cabins a l'Itage de l'appel de paller. 29. Procidi selon la
revendication 28, comprenant les phase suivantes: calculer la pbnalite de
discordance des appels de paller, dens loquel des signaux separes sont
four- 25       nis- - lorsque pas plus de deux personnes attendent; -
lorsque la file d'attente predite est infbrieure ou igale A la file
d'attente limits de cabins unique; - lorsque la file d'attente predits eat
supbrieure A la f ile d'attente limits de cabino unique ; et - lorsque la
capacite de rbserve de cabins est supbrieure A la limits de prise minimum
multicabine; 30            exclure l'attribution de cabins A l'appel de
paller si la charge de cabins predite est superieure A une limits fixee a
l'etage de l'appel de palier; exclure l'attribution d'une cabins A un appel
de paller si la file d'attente preditb eat inferieure A une longueur de
consigns de file d'attente limits pour cabins unique et si la capacitM de
reserve de la cabine esat infdrieure A la file d'attente predibt; et
attribuer une autre cabins au meme appel de pallor lorsque la capacite de
riserve calculee Indique que l'attribution d'une soule cabine sera
Insuffisante pour prendre le nombre total prbdit de passagers qui attendent
a la suite de l'appel de paller. 30. Procedb selon une quelconque des
revendications 19 A 29, comprenant la phase suivant: 40            calculer
le temps d'arrdt de la ports A chaque arret sur appel de cabins et a chaque
arret sur appel de paller, sur la base de la capacite restante apres le
debarquement des passagers et sur le nombre total de passagers qui doivent
etre transfbres aux arrets. 31. Procede selon la revendication 30,
comprenant la phase consistent A: 46            calculer la pbnalitb
d'arrit sur appel de cabino et l penalite d'arret sur appel de palier, sur
la base du temps d'immobilisation calcule et sur le nombre pridit de
personnes qui attendent A la suite de l'appel de paller en utilisant une
table de consultation. 32. Procedb selon une quelconque des revendications
19 a 31, comprenant la phase consistent a: 50            calculer une
penalitb de charge de cabine ("CLPO) en fonction du nombre predit de
personnes qui 



doivent se trouver dens la cabins apres le debarquement des passagers A
l'etage de l'appel de pallor et le nombre de personnes qui attendent A la
suite de l'appel de pallor ("Nph,"), en utillsant la relation CLP = add(Cld
- QdI) - bphc * Nphe obI "add", "bphc" et Cidi sont des constantes, la
penalite de charge de cabins etant augmentee avec la char- 55       ge de
cabins prbdite ("Cid") mais diminuee avec le nombre de personnes qui
attendent A la suite de l'appel de paller, la penalite itant appliqube
jusqu'a ce quo la somme de "0 d + N   " atteigne la capaciti totals de la
cabine. 25    EP 0 385 810 B1 33. Proced6 selon une quelconque des
revendications 28 A 31 ou 32, comprenant la phase consistant A: calculer la
valeur RSR pourchaque cabine en prenant en compte la penalite de
discordance d'appel de palieret les pbnalites variables d'arrets surappel
de cabins et d'arrets surappel de paller, et la penalite variable de charge
de cabine, en reduisant ainsi a un minimum la RSR resultante. 5 34.
Regulateur de controleur de groupe selon une quelconque des revendications
1 A 18, dans lequel l'attri- bution d'un appel de pallor specifique est
faite sur la cabine choisie par lesdits moyens d'attribution de bonus et de
penalites variables qui fournissent une reponse am6lioree du systbme global
pour tous les appels de pallers dans le cas d'un trafic de passagers
variable. 10 15 20 25 30 35 40 45 50 55 26    


