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ing to stop at a crowded floor should not be assigned for additional hall
calls, until it makes a car call stop The present Invention relates to
elevator systems  afterthe crowded floor. Otherwise, other hall calls as-
and to controlling cars to be dispatched in an elevator  signed after the
crowded floor will have to be later re- system. More particularly the
invention relates to the   5   assigned. assignment of hall calls to a
selected one of a group  The varying RSR algorithm of the co-pending ap- of
elevators serving floor landings of a building in  plication EP-A-0342008
and the enhanced RSRalgo- common, based preferably but not necessarily on
rithm mentioned above parkthe empty ars atthefirst weighted Relative System
Response (RSR) consider-  floor of the parking zones. Though a crowd is
expect- ations.                                       10  ed at some
floors, cars are not parked at those floors These RSR considerations
include factors which  due to the lack of any crowd prediction. take into
account system operating characteristics in  For further general background
information on accordance with a scheme of operation, which in-   RSR
elevator car assignment systems, eitherwith set cludes a plurality of
desirable factors, the assign-  orvariable bonuses and penalties, reference
is had to ments being made based upon a relative balance  15  assignee's
U.S. Patent 4,363,381 issued to Joseph among the factors, in essence
assigning "bonuses"  Bitter on December 14, 1982, and the above- and
"penalties" to the cars In determining which cars  referenced EP-A-0342008
respectively. These ap- are to be assigned to which hall calls through a
com-  proaches are further discussed in the sub-section en- putation.
tied "RSR Assignments of Prior Approaches" below. 20 Background Art
General Approach of Invention - General Information .
The current invention originated from a desire to improve service to
crowded floors, using "artificial in- When a Relative System Response (RSR)
dis-  25  telligence" techniques to predict traffic levels and patcher is
used for car assignment to hall calls, the car  crowd build up at various
floors. is assigned to a hall call, afterthe hall call is ecived.  Part
ofthe strategy of the present Invention is ac- Thus, if a large number of
people arrive at a floor at  curate prediction or forecasting of traffic
demands in the start of down-peak or noontime or at the start or  the form
of boarding counts and de-boardig counts end of a special event, there is a
delay in the car as-  30  and car stop counts using single exponential
smooth- signment to the floor because the hall call must first  ing and/or
linear exponential smoothing. It is noted be registered. This results in
large waiting time to the  that some of the general prediction or
forecasting passengers.                                        techniques
of the present invention are discussed in Also, often the car which stops
at the floor be-  general (butnotin any elevatorcontextorin any con- comes
full, and some people are left out. Then they    s  text analogous thereto)
in Forecasting Methods and have to re-register the hall call, and another
car has  Applications by Spyros Makridakis and Steven C. to be sent to pick
up the remaining passengers. This  Wheelwright (John Wiley & Sons, Inc.,
1978), partic- causes irritation to passengers and more waiting    ularly
in Section 3.3: "Single Exponential Smoothing time.
and Section 3. "Linear Exponential Smoothing." We have proposed a
dispatching method in which   40 the traffic is predicted In terms of
passenger counts  Disclosure of Invention and carstop counts. The expected
boarding rates are then calculated. This boarding rate isthen usedas the
The present invention controls cars to be dis- expected queue behind the
hall call. Thus, when a car  patched to hall calls based on a dispacher
procedure is selected for assignment to the hall call, if the car  45
preferably but not necessarily with variable bonuses does not have enough
spare capacity, an additional  and penalties using "artificial
qntelligence" (Al) caris sent to the same hall cal floor. However, this es-
based traffic predictors for predicting crowds at the timated queue size
does not take into account the  floor and assigning cars based on predicted
crowd queue build up in the future and does not send a car  size and
preferably car load when the car leaves the based on any expected increase
in queue size. The   so  floor of the hall call. enhanced RSR may send one
car to a floor, because     Thus, the present invention and its preferred
it calculates the boarding rate to be low. But the actual  methods improve
service to crowded floors, prefer- queue may be large, because no car
answered the    ably using "artificial intelligence techniques to pre- hal
cal for a long times.                          dict the traffic levels and
any crowd build up at various Similarly, even if two cars are sent to a
floor, that  55   floors, and use these predictions to better assign one,
may not be adequate if the crowd is building at a fast  twoormore cars to
the "crowd" predicted floors, either rate. When a crowd is present If a car
stops for the  parking them there, if they were empty, or, if In active
hall calls the carwil become full. So a car which is go-  service, more
appropriately assigning the car(s)to the 2    
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next lowest RSR value will be assigned to answer the Part of the strategy
of the present invention is the  hall call. accurate prediction or
forecasting of traffic dynamics  These and other related RSR techniques
will be in the form of "crowds' using preferably single expo-  described in
greater detail below. nential smoothing and/or linear exponential smooth-
5  As will be understood more fully from the below ing and numerical
integration techniques. In the in-  detailed description, the crowd sensing
features of the vention the traffic levels at various floors are predict-
present invention use "artificial intelligence" based ed by collecting the
passengers and car stop counts  traffic predictions and real time crowd
dynamics mon- in real time and using real time, as well as historic pre-
itoring using numerical integration techniques and do diction if available,
for the traffic levels.  10  not require separate sensors to monitor the
crowds. A "crowd" within the context of the present inven-  The invention
may be practised in a wide variety tion represents a relatively large
number of passen-  of elevator systems, utilizing known technology, in the
gers, for example, of the order of about twelve (12) or  light of the
teachings of the invention, which are dis- more awaiting passengers going
in a particular direc-  cussed in detail hereafter. tion. Of course a
number less than twelve could be   15  Other features and advantages will
be apparent used, depending on a number offactors, including the  from the
specification and claims and from the accom- number of cars, number of
floors, etc. As a practical  panying drawings, which illustrate an
exemplary em- matter, a "crowd" should be considered to be no less
bodiment of the invention. than at least three (3) passengers and more
typically eight (8), ten (10) or twelve (12) or more passengers.  20  Brief
Description of Drawings The predicted passenger arrival counts are used to
predictthe crowd at relatively short intervals, forex-  Figure 1 is a
simplified, schematic block diagram, ample, everyfifteen (15)seconds, at
the floors where   partially broken away, of an exemplary elevator
significant traffic is predicted. The crowd prediction is  system in which
the present invion may be in- then adjusted for the hall call stops made
and the   25  corporated; while numbers of passengers picked up by the
cars.          Figure 2 is asimplified, schematic block diagram The crowd
direction is derived from the traffic di-  of an exemplary car controller,
which may be em- rection. The crowd dynamics are matched to car as-
ployed in the system of Figure 1, and in which the signment so that one,
two, or more than two cars can  invention may be implemented. be sent to
the crowded floor. Any empty cars prefer-  30  Figures 3A & 3B, in
combination, provide a sim- ably are parked at the floors where a crowd is
expect-  plified, logic flow diagram for the exemplary pro- ed later.
cedure for the method used to collect and predict By these techniques, more
efficient service is    traffic and passenger boarding and de-boarding
provided by the RSR calculation used in the preferred  rates at various
floors in the preferred embodi- exemplary embodiment of the present
invention,  35    ment of the present invention. when crowds are present at
one or more floors.        Figures 4A and 4B are general illustrations of
The present invention thus controls the elevator  matrix diagrams
illustrating the collection of the cars to be dispatched based on
dispatcher proce-      real time data In arrays used in the exemplary dures
preferably with variable bonuses and penalties  embodiment of the present
invention, showing using "artificial inteligence" ("Al") techniques based
40  the collection of "up" boarding counts and "up" on historic and real
time traffic predictions to predict  hall stop counts at various floors.
the presence of "crowd(s)" at various floors, and using   Figure 5 is a
simplified, logic flow diagram for the this information to better service
the crowded floor(s)  exemplary procedure for the method used to and park
empty or currently inactive car(s) at the    compute crowd size atthe
floors athe end of fif- "crowded" floor(s).                          45
teen (15) second intervals. For example, when significant passenger board-
Figure 6 is a simplified, logic flow diagram for the ing rates are observed
at any floor in any direction,  exemplary procedure for the method used
forcar the crowd size is computed at that floor in that direc-  assignment
to serve crowded floor(s) in which tion. The crowd size is computed by
summing up the    one or more cars are assigned for each of the average
passenger arrival rate for, for example, each   so  crowded floor(s).
fifteen (15) seconds. So for all such floors and direc- tion the crowd
count will be predicted and stored atfif-    Exemplary Elevator Application
- teen (15) seconds intervals. If the computed crowd size exceeds a pre-set
For the purposes of detailing an exemplary appli- "crowd limit" for
example, twelve (12) passengers, a   55  cation of the present invention,
the disclosures partic- crowd signal is generated. When a crowd signal is
ularly of the prior Bitter U.S. Patent4,363,381, as wall present, if a hall
call also has been registered, both  as of a commonly owned U.S. Patent
4,330,836 enti- the carwith the lowestRSR value and the one with the  tied
"Elevator Cab Load Measuring System" of Dono- 3   
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18,1982, are referred to.   by panel ("LOB PNL") 21, which is normally
connect- The preferred application for the present inven-  ed by suitable
building wiring 22 to the group control- tion is in an elevator control
system employing a mi-  ler in multi-car elevator systems.
cro-proessor-based group controller dispatcher us-    The car controllers
15, 16 also control certain ing signal processing means, which communicates
5   hoistway functions, which relate to the corresponding with the cars of
the elevator system to determine the  car, such as the lighting of "up" and
"down" response conditions of the cars and responds to hall calls reg-
lanterns 23, 24, there being one such set of lanterns istered at a
plurality of landings in the building ser-  23 assigned to each car 3,and
similar sets of lanterns viced by the cars under the control of the group
con-  24 for each other car 4, designating the hoistway door troller, to
provide assignments of the hall calls to the   10  where service in
response to a hall call will be provid- cars based on the weighted
summation for each car,  ed for the respective up and down directions. with
respect to each call, of a plurality of system re-  The positionof the
carwithin the hoistway may be sponse factors indicative of various
conditions of the  derived from a primary position transducer ("PPT") car
irrespective of the call to be assigned, as wall as  25, 26. Such a
transducer is driven by a suitable indicative ofother conditions of the car
relative to the   15  sprocket 27, 28 in response to a steel tape 29, 30,
call to be assigned, assigning "bonuses" and "penal-  which is connected at
both of its ends to the cab and ties" to them in the weighted summation. An
exem-    passes over an idler sprocket 31, 32 in the hoistway plary
elevator system and an exemplary car controller  well. (In block diagram
form) are illustrated in Figures 1 &  Similarly, although not required in
an elevator 2, respectively,ofthe '381 patent and described in de-  20
system to practice the present invention, detailed tail therein.
positional information at each floor, for more door It is noted that
Figures 1 & 2 hereof are substan-  control and for verification of floor
position informa- tively identical to the same figures of the '381 patent
tion derived by the "PPT" 25, 26, may employ a sec- and the
above-referenced, co-pending application  ondary position transducer
("SPT") 33, 34 Or, if de- EP-A-0342008. For the sake of brevity the
elements  25  sired, the elevator system in which the present inven- of
Figures 1 & 2 are merely outlined or generally de-  ton is practiced may
employ inner door zone and out- scribed below, as was done in the
co-pending appli-  er door zone hoistway switches of the type known in
cation, while any further, desired operational detail  the art. can be
obtained from the '381 patent, as well as other  The foregoing is a
description of an elevator sys- of our prior patents.
30  tam In general, and, as far as the description goes In Figure 1, a
plurality of exemplary hoistways,  thus far, is equally descriptive of
elevator systems HOISTWAY "A" 1 and HOISTWAY "F"2 are illustrat-    known
to the prior art, as well as an exemplary ele- ed, the remainder not being
shown for simplicity pur-  vatorsystem which could incorporate the
teachings of poses. In each hoistway, an elevator car or cab 3, 4  the
present invention. is guided for vertical movement on rails (not shown).
35  All of the functions of the cab itself may be direct- Each car is
suspended on a steel cable 5, 6, that  ed, orcommunicated with, by means
ofa cab control- is driven in either direction or held in a fixed position
ler 35, 36 in accordance with the present Invention. by a drive
sheave/motor/brake assembly 7, 8, and  and may provide serial,
time-multiplexed communica- guided by an idler or return sheave 9,10 in the
well  tions with the car controller, as well as direct, hard- of the
hoistway. The cable 5, 6 normally also carries   40  wired communications
with the car controller by a counterweight 11,12, which is typically equal
to ap-  means of the traveling cables 13 & 14. The cab con- proximately the
weight of the cab when it is carrying  troller, for instance, can monitor
the car call buttons, half of its permissible load.
door open and door close buttons, and other buttons Each cab 3,4 is
connected by a traveling cable  and switches within the car. It can also
control the 13,14 to a corresponding car controller 15, 16,which   45
lighting of buttons to indicate car calls and provide is typically located
in a machine room at the head of  control over the floor indicator inside
the car, which the hoistways. The car controllers 15, 16 provide op-
designates the approaching floor. eration and motion control to the cabs,
as is known in  The cab controller 35, 36 interfaces with load the art
weighing transducers to provide weight information In the case of multi-car
elevator systems, it has  so  used in controlling the motion, operation,
and door long been common to provide a group controller 17,  functions of
the car. The load weighing data used In which receives up and down hall
calls registered on  the invention may use the system disclosed in the hall
call buttons 16-20 on the floors of the buildings  above cited '836 patent
and allocates those calls to the various cars for re-  An additional
function of the cab controller 35,36 sponse, and distributes cars among the
floors of the      is to control the opening and closing of the door, in
ac- bulding, in accordance with any one of several vari-  cordance with
demands therefor, under conditions ous modes of group operation. Modes of
group oper-  which are determined to be safe. ation may be controlled in
part, for example, by a lob-  The makeup of microcomputer systems, such as
4  
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implementation of the car control-  ber of calls assigned, MG (motor
generator) set on [err] 15,16, a group controller 17, and the cab control-
and not parked. Thus, for these situations, the bonus- lers 35, 36, can be
selected from readily available  es and penalties would be varied by
decreasing them. components or families thereof, in accordance with    When
the hall call registration time was small known technology as described in
various commer-   5   compared to the selected time period's average wait-
cial and technical publications. The software struc-  ing time, the reverse
situation would be true, and the tures for implementing the present
invention, and per-  bonuses and penalties would be varied forthem by in-
ipheral features which may be disclosed herein, may  creasing them. be
organized in a wide variety of fashions.           The functional
relationship used to select the bo- 10 nuses and penalties related, for
example, the ratio of - RSR Assignments of Prior Approaches -
hall call registration time to the average past selected time perod's hall
call waiting time to the Increases and As noted above, an earlier car
assignment sys-  decreases In the values of the bonuses and penalties.
tern, which established the RSR approach and was      As a variant to the
foregoing, the bonuses and described in the commonly owned '381 patent,
indud-  15  penalties could be decreased or increased based on edthe
provision of an elevator control system In which  the difference between
the current hall call registra- hall calls were assigned to cars based upon
Relative  tion time and the past selected time period's average System
Response (RSR) factors and provided the ca-  hall call waiting time as a
measure of current traffic pability of assigning calls on a relative basis,
rather  intensity. than on an absolute basis, and, in doing so, used ape-
20  In the enhanced RSR approach mentioned cific, pre-set values for
assigning the RSR "bonuses"  above, a need to distribute the carload and
car stops and "penalties".                                   more equitably
was recognized, so as to minimize the However, because the bonuses and
penalties     service time and the waiting time of passengers and were
fixed and preselected, waiting times sometimes  improve handling capacity.
This distribution is ach- became large, depending on the circumstances of
the   25  loved by, for example, "knowing" through prediction system. Thus,
although the '361 invention was a sub-  the number of people waiting behind
the hall call, the stantial advance in the art, further substantial im-
number of people expected to be boarding and de- provement was possible and
was achieved in the in-  boarding atvarious carstops, and the currently
meas- vention of the above-referenced, co-pending applica-  ured car load.
tion EP-A-0342008.                            30      Using this
information, the car's load at the hall In that invention the bonuses and
penalties were  call floor is calculated, and the resulting spare capaci-
varied, rather than preselected and fixed as in the  ty matched with the
predicted number of people wait- '381 invention, as functions, for example,
of recently  ing at the hall call floor. The car stops for hall call and
past average hall call waiting time and current hall call  car call are
penalized based on the expected passen- registration time, which could be
used to measure the   35  ger transfer time and the expected number of
people relatively current intensity of the traffic in the bulding.  waiting
behind the hall call, so that, when a large num- An exemplary average time
period which could be   ber of people is waiting, a car with fewer "en
route" used was five (5) minutes, and a time period of that  stops is
selected. order was preferred.                                  If a car
does not have a coincident car call stop During system operation, the
average hall call  40  at the hall call floorand the car is a heavily
loaded car, waiting time for the selected past time period was es-
stopping that car to pick up a few people is undesir- timated using, for
example, the clock time at hall call  able. This is penalized by using a
car load penalty registration and the hall call answering time for each
which varies proportional to the number of people in hall call and the
total number of hall calls answered  the car, but at a lower rate as a
function of the number during the selected time period. The hall call
registra-  45  of people waiting at the hall call floor. tion time was
computed, from the time when the hall   Past system information is also
recorded in "his- call was registered until the time when the hall call was
toric" and "real time data bases, and the stored infor- to be assigned.
According to that invention, the pen-  mation used for further prediction.
alties and bonuses were selected, so as to give pref-   This enhanced RSR
approach thus dispatches erence to the hall calls that remain registered
for a   50  cars based on a dispatcher procedure with variable long time,
relative to the past selected period's aver-  bonuses and penalties using
"artificial intelligence" age waiting time of the hall calls.
("AI") techniques based on historic and real time traf- When the hall call
registration time was large  fic predictions to predict the number of
people behind compared to the past selected time period's average  a hall
call, the expected car load at the hall call floor, wait time, then the
call would have high priority and  55  and the expected boarding rate and
the de-boarding thus should not wait for,for example, cars having a co-
rate at "en route" stops, andvarying the RSR bonuses incident car call stop
or a contiguous stop and should  and penalties based on this information.
The resulting not wait for cars having less than the allowable num-  car
assignment, in distributing car stops and loads 5 
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thus improves service quality and  traffic in terms of boarding
orde-boarding counts and handling capacity.
hall call stops or car call stops are recorded in the his- As explained
more fully below, the enhanced     toric data base. The starting and ending
times of the RSR approach can be and preferably is used in con-  traffic
and the day of the week are also recorded In junction with the present
invention.            5   the historic data base. Once a day, at midnight,
the data saved during - Exemplary "Al" Based Crowd Sensing System -
the day in the historic data base is compared against the data from the
previous days. If the same traffic cy- The "Al" principles used in the
invention and the  cle repeats each working day within, for example, a
application of the invention in a detailed exemplary  10  three (3) minute
tolerance of starting and ending embodiment will be discussed first, and
then the ex-  times and, for example, a fifteen (15%) percent toler-
emplary embodiment wil be further discussed in as-  ance in traffic volume
variation during the first four sociation with the drawings.
and last fourshort intervals, the current day's data is Between, for
example, 6:00AM and midnight, that  saved in the normal traffic patterns
file. is for the whole active work day, at each floor in the   is  If the
data does not repeat on each working day, building in each direction, the
following traffic data is  but if the pattern repeats on each same day of
the collected for short periods of time, for example, each  week within,
for example, a three (3) minute tolerance one (1) minute interval, in terms
of the:           of starting and ending times and, for example, a fif- -
number of hall call stops made,               teen (15%) percent tolerance
in traffic volume varia- - number of passengers boarding the cars using
20  tion during the firstfour and last four intervals, the cur- car load
measurements at the floors,             rent day's data is saved in the
normal weekly patterns - number of car call stops made, and
file. - number of passengers de-boarding the cars,         After the data
collected during the day are thus again using car load measurements at the
floors.  analyzed and saved in the normal patterns file and Atthe end of
each interval, the data collected dur-  25   normal weeldy patterns file,
all the data in those files for example, the past three intervals at
various  for various floors, directions, traffic types are used to floors
in terms of passenger counts and car stop    predict traffic for the next
day. For each floor,direction counts are analyzed. If the data shows that
car stops  and traffic type, the various occurrences of historic were made
at any floor in any direction in, for exam-  patterns are identified one by
one. For each such oc- pie, two (2) out of the three (3) past minutes and
on   30  currence,the traffic for the next day is predicted using the
average more than, for example, two (2) passen-  the data at the previous
occurrence and the predicted gers boarded ortwo (2) passengers de-boarded
each   data at the last occurrence and using the exponential car at that
floor and direction, during at least two (2)  smoothing model. All normal
traffic patterns and nor- intervals, the real time prediction for that
floor and di-  mal weekly traffic patterns expected to be occurring rection
is initiated.                          35   on the next day are thus
predicted and saved in the The traffic for the next few two (2)or three (3)
min-  current days historic prediction data base. ute intervals for that
floor, direction and traffic type  At the end of each data collection
interval, the (boarding or de-boarding) is then predicted, using  floors
and directions where significant traffic has preferably a linear
exponential smoothing model.    been observed, are identified. After the
real time traf- Both passenger counts and car stop counts (hall call  40
fic for the significant traffic type has been predicted, tops or car call
stops) are thus predicted.        the current day's historic prediction
data base is Large traffic volume may be caused by normal     checked to
identify if historic traffic prediction has traffic patterns occurring on
each working day of the  been made atthis floor and direction forthe same
traf- week or due to special events occurring on the spe-  fic type for the
next interval. cific day.                                     45       If
so, then the two predicted values are combined The real time prediction is
terminated, when the  to obtain optimal predictions. These predictions will
total number of cars stopping at the floor in that direc-  give equal
weight to historic and real time predictions tion and for that traffic type
is less than, for example,  and hence will use a weighing factor of
one-half (0.5) two (2) for four (4) consecutive intervals and the aver-
for both. If however, once the traffic cycle has started, age number of
passengers boarding the cars or de-  50  the real time predictions differ
from the historic predic- boarding the cars during each of those intervals
is  tion by more than, for example, twenty (20%) percent less than, for
example, two (2.0).                  in, for example, four (4) out of six
(6) one minute in- Whenever significant traffic levels have been ob-
tervals, the real time prediction will be given a weight served at a floor
in a direction and real time traffic pre-  of, for example, three-quarters
(0.75) and the historic dictions made, the real time collected data for
various  55   prediction a weight of one-quarter (0.25), to arrive at
intervals is saved in the historic data base, when the  a combined optimal
prediction. real time prediction is terminated. The floorwhere the  The
real time predictions shall be made for pas- traffic was observed, the
traffic direction and type of  senger boarding or de-boarding counts and
car hall 
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stop counts for up to three (3) or four  that floor for that direction
using real time data and a 4) minutes from the end of the current interval.
The  linear exponential smoothing model, as generally de- historic
prediction data for up to three or four minutes  scribed in the Makridakis
& Wheelwright text cited will be obtained from the previously generated
data  above, particularly Section 3.6, and,as applied to ele- base. So the
combined predictions for passenger   5   vator dispatching, in
EP-A-0348152. counts and car counts can also be made for up to   Thus, if
the traffic "today" varies significantly from the three to four minutes
from the end of the current in-  previous days' traffic, this variation Is
immediately terval.                                            used in the
predictions. If no historic predictions have been made at that  If this
traffic pattern repeats each day or each floor for the same direction and
traffic type for the next  10  same day of the week at this floor, the data
would few intervals, the real time predicted passenger    have been stored
in the historic date base and the counts and carcounts forthe next three
(3) orfour (4)  data for each two (2) or three(3) minute intervals pre-
minutes are used as the optimal predictions.       dicted the previous
night forthis day, using, for exam- Using this predicted data, the
passenger board-  pie, the method of moving averages or, more prefer- ing
rate and de-boarding rate at the floor where sig-  15  ably, a single
exponential smoothing model, which nificant traffic occurs are then
calculated. The board-  model is likewise generally described in the text
of ing rate is calculated as the ratio of total number of  Makridakis &
Wheelwright cited above, particularly passengers boarding the cars at that
floor in that di-  Section 3.3, and, as applied to elevator dispatching,
rection during that interval to the number of hall call  in EP-A-0348152.
stops made at that floor in that direction during the   20  If such
prediction is available,the historic and real same interval. The
de-boarding rate is calculated as  time predictions are combined to obtain
optimal pre- the ratio of number of passengers de-boarding the  dictions in
step 3-10. The predictions can combine cars at that floor, in thatdirection
in thatinterval tothe  both real time predictions and the historic
predictions number of car call stops made at that floor in that di-  in
accordance with the following relationship: rection in the same interval.
25                 [err] The boarding rate and de-boarding rate for the
where "X" is the combined prediction, [err] is the his- next three (3) to
four (4) minutes for the floors and di-  toric prediction and [err] is the
real time prediction for rections where significant traffic is observed are
thus  the short time period for the floor, and "a" and "b" are calculated
once a minute. If the traffic at a floor and  multiplying factors. a
direction is not significant, i.e. less than, for exam-  30  Initially, "a"
and "b" values of one-half (0.5) are - pie, two (2) persons board the car
or de-board the car  used. If real time predictions differ from historic
pre- on the average, the boarding or de-boarding rates are  dictions by
more than, for example, twenty (20%) per- notcalculated.
centfor several intervals, the "a" value is reduced and As a particular
example of the foregoing, used as  the "b" value is increased, as
previously mentioned. the exemplary embodiment of the present invention,
5  If historic predictions are not available, real time the logic block
diagram of Figures 3A & 3B illustrates  prediction is used for the optimal
predictions, as the exemplary methdology to collect and predict traf-
shown in step 3-11. fic and compute boarding and de-boarding rates. In
As can beseen in the figures,other detailed steps steps 3-1 & 3-2 the
traffic data is collected for, for ex-  or features are included In the
procedure of Figures ample, each one (1) minute interval during an appro-
40  3A &  3B, but are considered to be self-explanatory in priate time
frame covering at least all of the active  view of the foregoing. work day,
for example, from 6:00AM until midnight, in  Then, for each floor and
direction where signifi- terms of the number of passengers boarding the
car,  cant traffic has been predicted in step 3-12, the aver- the numberof
hall call stops made, the numberof pas-       age boarding rate is
calculated as, for example, the sengers de-boarding the car, and the number
of car  45  ratio of the predicted number of people boarding the call stops
made at each floor in the  "up" and "down"  car during the interval to the
number of hall call stops directions. The data collected for, for example,
the lat-  made in that interval. The average de-boarding rate est one (1)
hour is saved in the data base,as generally  is computed in step 3-13 as
the ratio of the predicted shown in Figures 4A & 4B and step 3-1a.
numberof people de-boarding the car during an inter- In steps 33 to 3-4a
atthe end of each minute the   50  val to the number of car call stops made
in that inter- data is analyzed to identify if car stops were made at  val.
These rates are calculated for the next three to any floor in the "up" and
"down" direction in,forexam-  four minutes and saved in the data base. pie,
two (2) out of three (3) one minute intervals and,  Then, when a hall call
is received from a floor, the if on the average more than, for example, two
(2) pas-  RSR value for each car is calculated, taking into ac- sengers
de-boarded or boarded each car during those  55  count the hall call
mismatch penalty, the car stop and intervals. If so, significant traffic is
considered to be  hall stop penalty and the car load penalty, which are
indicated. The traffic for, for example, the next three  all varied based
on the predicted number of people 



(3) to four (4) minutes is then predicted in step 3-6 at  behind the hall
call, the predicted car load at the hall 7    13                 EP 0 385
811 B1                 14 call floor and the predicted boarding and
de-boarding  made to assign two cars for that floor and direction, if rate
at "en route" stops.                         "two car options" is used; if
not, one car will be sent if Reference is now had to the logic block
diagram  it has enough spare capacity to handle the currently of Figure 5,
which illustrates the exemplary method  predicted crowd; if the car does
not have enough ca- to predict any crowd at the end of, for example, each
5   pacity, two cars will be sent to that floor and direction. fifteen (15)
second interval, used in the exemplary   If a hall call is received from
the floor for the di- embodiment of the present invention.
rection for which a crowd is predicted, two cars are The crowd prediction
procedure of Figure 5 is  sent if the "two car option" is used. If not, the
decision executed periodically once every fifteen (15) sec-  to send only
one caror two cars will depend on if the onds. This procedure checks each
floorand direction  10  first car has enough spare capacity to handle the
cur- and determines if crowd prediction is in progress for  rently
predicted crowd. that traffic (steps 5-1 & 5-2). If not, in step 5-3, if at
If in step 6-6 a hall call is received from a floor, the end of a minute
and real time traffic prediction has     but no crowd has been predicted in
step 6-2. one been made for that traffic (so significant traffic has  (note
step 6-7) or two cars wil be assigned to the hall been observed during the
past several minutes), then   15  call. in step 5-4 the crowd start time is
set at the latest of  The actual car(s) selected for assignment will the
startof the last minute orthe lasttimea carstop-  then be based on the
minimizing of the enhanced pod for a hall call at this floor and direction.
Then, in  RSR measure. step 5-5, using the past minutes' predicted boarding
If the cyclical car assignments to hall calls are counts, the predicted
"crowd" (until the current time)  20  executed at intervals greater than
one (1.0) second, is computed as the product of crowd accumulation  then
whenever the crowd prediction procedure pre- time and passenger boarding
count per minute.      dicts a "crowd" at any floor, it will be followed by
the If in step 5-2 the crowd prediction is in progress,  procedure to
select one or more cars for the crowded then the last time when a "crowd"
was predicted may  floors. Then the RSR calculation wil be executed and
[err] fifteen (15.0) seconds before or may be the last  25  the cars
assigned to crowded floors and hall calls. [err] a car stopped for a hall
call at this floor and    When a car assigned to a crowded floor reaches
picked up some people. So in step 5-6 the current  the floor's commitment
point, the car wil decelerate crowd size can be computed using the
timesincethe  tothefloorif ahall call is pendingatthatfloororifthe last
crowd update and the actual or predicted board-  car is empty, allowing it
to be parked at that floor, or ing counts per minute.
30  if the last car that stopped for a hall call in that direc- In step
5-7, if the predicted crowd size now ex-  tion left the floor fully loaded.
When the car reaches ceeds, for example, twelve (12) people, a "crowd sig-
the crowded floor and opens the doors, if there were nal" is generated in
step 5-7a.                    no passengers boarding the car, and if the
car was The cars many be assigned to hall calls in assign-  empty, the car
will park at that floor and thus wait for ment cycles at regular intervals
of, for example, two   35  the arrival of the predicted crowd. It may then
keep its hundred and fifty milliseconds (250 msec). If so, dur-  doors
open. ing these assignment cycles, the "up" hall calls are  If,when the car
reaches the crowded floor, the car first assigned starting from the one at
the lobby and  is not empty and does not become empty, then when proceeding
upwards until the floor below the top most  it closes the door, It sends
its passenger boarding floor. The "down" hall calls are then assigned
starting   40  counts to the group controller. If the car was partially
from the top most floor and then proceeding down-  loaded, the crowd size
is reset to zero ("0"), assuming ward, until the floorjust above the lobby.
all passengers waiting for the car have boarded the With reference to
Figure 6, which illustrates the  car then. So the crowd prediction
procedure will up- method forselecting one ormore carsforthe crowded  date
the crowd size from this zero condition. If, on the floor(s), for each
floor and direction (step 6-1), a   45  other hand,the car was fully loaded
when it closed its check is made In step 6-2 to identity if a crowd was
doors, the crowd size is updated by adding the esti- predicted and if its
size will exceed a "crowd limit", for  mated arrivals since the last crowd
update and then example twelve (12) persons. If a crowd was predict-
subtracting the boarding counts for this car. ed at a floor for a
direction, then in step 6-3, if no hall  if the crowd size was set to zero,
then if another call has been received from that floor in that direction,
50  car has also been assigned to this floorfor crowd ser- a decision is
made in step 6-4 to assign one carto that  vice, its assignment is
cancelled. If the crowd size is floorand direction, if nocarstoppedforhall
call atthat  not zero, but does not exceed the crowd limit the car floor
and direction during the past, for example, three  currently on its way to
this floor keeps its assignment (3) minutes orthe carwhich stopped for hall
call atthat  Then the crowd size will be predicted again after floorand
direction was partially loaded when it closed  55  fifteen (15) seconds. If
the crowd size exceeds the its doors. On the other hand, if a car stopped
at that  "crowd limit, then if the previous car was fully loaded, 



floor and direction withi the past three minutes and  then a decision is
made to send two cars to this floor left the floor fully loaded, in step
6-5 a decision is  if the "two car option" is used or the spare capacity in
15                  EP 0 385 811 B1                16 the first car cannot
handle the crowd predicted. If the  dynamics monitoring using numerical
integration [err] that left the floor previously was only partially
techniques and does not require separate sensors to loaded, only one car
will be sent to this floor, if crowd  monitor the crowds. is predicted, and
none if no crowd is predicted.      Although this invention has been shown
and de- If a crowd is predicted, the cycle of car assign-   5   scribed
with respect to at least one detailed, exam- ment to hall calls will be
executed immediately if the  plary embodiment thereof, it should be
understood cycle interval is more than one (1.0) second; other-  that
various changes in form, detail, methodology wise, the cycle will be
executed at the next scheduled  and/or approach may be made without
departing from time.                                              the scope
of this Invention. The procedure of the present invention thus dy-  10
namically keeps track of queue build up and dissipa- tion. It sends cars to
crowded floors before a hall call  Claims is registered, if a crowd is
predicted. It sends multiple cars to the crowded floor, if a hall call is
received from  1. An elevator dispatcher for controlling the assign- the
floor, or if the car that stopped previously at this  is  ment of hall
calls among a plurality of elevator hall call floor left fully loaded.
cars serving a plurality of floors in a building in re- This is similar to
automatic hall call registration.  sponse to hall calls, characterized by:
The procedures provide for assigning two cars auto-         signal
processing means for - matically or sending the second car only if the
first car       - providing signals for measuring and collec- does not have
enough capacity to handle the predict-  20  ing passenger traffic data in
the building cover- ed crowd.
ing at least the active part of the work day, in- A variation of this
procedure can select more than       cluding information on the following
factors- two cars, if the predicted crowd is such that the two        - the
number of passengers boarding the- successive cars selected by the enhanced
RSR pro-           car, cedure will not have the capacityto handle the
predict-  25  - the number of hall call stops made, ed traffic and the
excess exceeds at least some mini-       - the number of passengers
de-boarding mum count, for example five (5) passengers.                 the
car, and The procedure provides forselecting the crowded         - the
number of car call stops made at flooras a parkingfloor if the car is
empty. The car park    -  each floor in the "up" and the "down" direc-
penalty described in the '381 patent for assigning this  30  tions, car to
other hall calls will be increased by a certain      for short intervals of
the order of no more fraction, forexample, by half (1/2) ofthe difference
be-    than about a few minutes; tween the lobby assigned penalty and the
nominal car     - predicting when the number of passengers parked penalty,
since this is a desirable floor for park-  awaiting at a floor in a
direction forms a crowd ing. This fraction will vary with the crowd size.
Thus,  35  involving a large number of passengers as a when crowd
prediction is used, the car parked penalty    function of this data before
the occurrence of will be varied with the floor, based on the crowd size
a specific hall call to be assigned; and predicted.
- assigning at least one of the cars based on When a car is assigned to
afloorwhere a "crowd"         the expected crowd going in a direction,
which is predicted, its car load computation after the pas-  40  expected
crowd exceeds a preset limit. senger transfer at the crowded floor will use
the pre- dicted crowd size and the car's load when it reached  2. The
elevatordispatcherof Claim 1, characterized the crowd floor. So, if the car
is the first car, it may be-  in that said signal processing means
comprises: come full at the crowded floor and hence may not be
significant traffic indication means provid- eligible for car assignment to
the hall call, until it  45  ing further signals indicating when a
significant makes its next car call stop. The hall call mismatch  number of
passengers have been measured penalty for subsequent hall calls preferably
should be  boarding or de-boarding the cars based on an based on the car
load so computed. The second car     average over the last at least three
short periods may or may not be predicted to become fuly loaded     in at
least the majority of the said at least three when it leaves the crowded
floor.             so      short periods of time, the significant number of
Since the traffic data is predicted separately for  passengers being at
least two passengers. the "up" and "down" directions, the crowd prediction
is also done separately based on the predicted traffic  3. The elevator
dispatcher of Claim 1 or 2, further levels for these directions. Thus, the
procedure is ap-  characterized by there being further included:
plicable,whether the crowd traffic goes up or down or  55           data
storage means storing the data in- in both directions.
cluded on said factors including at least the past 



This crowd sensing feature uses "artificial intelli-  several days'
historic  data if significant traffic had gence" based traffic prediction
and real time crowd   been indicated. 9    15                  EP 0 385 811
B1                16 the first car cannot handle the crowd predicted. If
the  dynamics monitoring using numerical integration [err] that left the
floor previously was only partially  techniques and does not require
separate sensors to loaded, only one car will be sent to this floor, if
crowd  monitor the crowds. is predicted, and none if no crowd is predicted.
Although this invention has been shown and de- If a crowd is predicted, the
cycle of car assign-   5   scribed with respect to at least one detailed,
exem- ment to hall calls will be executed immediately If the  plary
embodiment thereof, it should be understood cycle interval is more than one
(1.0) second; other-  that various changes in form, detail, methodology
wise, the cycle will be executed at the next scheduled  and/or approach may
be made without departing from time.
the scope of this invention. The procedure of the present invention thus
dy-  10 namically keeps track of queue build up and dissipa- tion. It sends
cars to crowded floors before a hall call  Claims is registered, if a crowd
is predicted. It sends multiple cars to the crowded floor, if a hall call
is received from  1. An elevator dispatcher for controlling the assign- the
floor, or if the car that stopped previously at this  15  ment of hall
calls among a plurality of elevator hall call floor left fully loaded.
cars serving a plurality of floors in a building in re- This is similar to
automatic hall call registration.  sponse to hall calls, characterized by
The procedures provide for assigning two cars auto-         signal
processing means for - maticallyorsending the second caronly if the first
car   - providing signals for measuring and collect- does not have enough
capacity to handle the predict-  20  ing passenger traffic data in the
building cover- ed crowd.
ing at least the active part of the work day in- A variation of this
procedure can select more than     cluding information on the flowing
factors- two cars, if the predicted crowd is such that the two         -
the number of passengers boarding the successive cars selected by the
enhanced RSR pro-           car. cedure will not have the capacity to
handle the predict-  25  - the number of hall call stops made, ed traffic
and the excess exceeds at least some mini-       - the number of passengers
de-boarding mum count, for example five (5) passengers.                 the
car, and The procedure provides for selecting the crowded        -the
number of car call stops made at flooras a paring floor ifthe car is empty.
The car park    -  each floor In the "up" and the "down" direc- penalty
described in the '381 patent for assigning this   so  tions, car to other
hall calls will be increased by a certain       for short intervals of the
order of no more fraction, for example, by half (1/2)of the difference be-
than about a few minutes; tween the lobby assigned penalty and the nominal
car     - predicting when the number of passengers parked penalty, since
this is a desirable floor floor park-  awaiting at a floor in  a direction
forms a crowd ing. This fraction will vary with the crowd size. Thus,  35
involving a large number of passengers as a when crowd prediction is used,
the car parked penalty    function of this data before the occurrence of
will be varied with the floor, based on the crowd size   a specific hall
call to be assigned; and predicted.
- assigning at least one of the cars based on When a car is assigned to a
floorwhere a "crowd        the expected crowd going in a direction, which
is predicted, its car load computation after the pas-  40  expected crowd
exceeds a preset limit. senger transfer at the crowded floor will use the
pre- dicted crowd size and the car's load when it reached  2. The elevator
dispatcher of Claim 1, characterized the crowd floor. So, if the car is the
first car, it may be-  in that said signal processing means comprises come
full at the crowded floor and hence may not be         significant traffic
indication means provid- eligible for car assignment to the hall call,
until it  45  ing further signals indicating when a significant makes its
next car call stop. The hall call mismatch  number of passengers have been
measured penalty forsubsequent hall calls preferably should be  boarding or
de-boarding the cars based on an based on the car load so computed. The
second car     average over the last at least three short periods may or
may not be predicted to become fully loaded    in at least the majority of
the said at least three when it leaves the crowded floor.             50
short periods of time, the significant number of Since the taffic data is
predicted separately for  passengers being at least two passengers. the
"up" and "down" directions, the crowd prediction is also done separately
based on the predicted traffic  3. The elevator dispatcher of Claim 1 or 2,
further levels for these directions. Thus, the procedure is ap-
characterized by there being further induded: plicable, whether the crowd
traffic goes up ordown or  55    data storage means storing the data in- 



in both directions.                                   cluded on said
factors including at least the past This crowd sensing feature uses
"artificial intell-  several days' historic data if significant traffic had
gence" based traffic prediction and real time crowd   been indicated. 9
17                  EP 0 385 811 B1                18 4. The elevator
dispatcher of Claim 3, wherein said   when the car leftthe floor, of the
carthat last stop- signal processing means provides further sig-      pod
at the floor of the predicted crowd to pick up nals:
passengers, the assignment of cars to the crowd- predicting the number of
passengers          ed floor being also based on this further signal.
boarding cars, number of hall call stops made,   5 number of passengers
de-boarding the cars, and  11. The elevator dispatcher of any preceding
claim, the number of car call stops made at various       wherein said
signal processing means provides floors in the 'up and "downT directions
for the    further signals: next shorttime period of the order of no more
than      assigning one carwhen a crowd is predict- some few minutes using
data collected for past  1o  ed at a floor but no hall call is received
from that like short periods of time during that same day   floor or the
car that previously stopped at that providing real time predictions.
floor left the floor partially loaded, and assigning two cars if a hall
call is recewed L. The elevator dispatcher of Claim 4, wherein said   from
that floo or the car that stopped at the floor signal processing means
provides further signals  iS  previously in that direction left the floor
fully load- for.                                               ad.
determining if historic passenger traffic data is available for at least a
past few simIlar  12 The elevator dispatcher of any preceding claim, days'
similartime period, and, if such historic pas-  wherein said signal
processing means generates sengertrafficdate is available, using said
historic  2o  further signals: passenger data in predicting the numberof
await-        assigning only one car to the crowded ing passenger traffic
levels using exponential    floor, and, smoothing.
only if this cardoes not have enough spare capacity to pick up the crowd,
assigning at least 6. The elevator dispatcher of Claim 5, wherein said  2s
two cars to the crowded floor. JU    signal processing means provides
furthersignals for                                            1. The
elevator dispatcher of any preceding claim, obtaining optimal predictions
combining      wherein said signal processing means generates both real
time predictions and historic predictions.  further signals: 30
updating the size of the predicted crowd 7. The elevator dispatcher of
Claim 6,                based on the number of passengers picked up.
characterized in that said signal processing means provides further signals
for              14L The elevator dispatcher of any preceding claim,
combining both real time predictions and     wherein said signal processing
means generates historic predictions in accordance with the follow-  3s  a
further signal: ing relationship
cancelling a previouslyassigned carto the X = axh + bx.
specific hall call when an earlierarriving carfinds where "X is the
combined prediction, W is the      no crowd present. historic prediction
and x is the real time predic- tion for the short time period for the
floor, and Waw  40  15. The elevator dispatcher of any preceding claim, and
bW are multiplying factors.                    wherein said signal
processing means generates further signals: 6. The elevator dispatcher of
Claim 4, wherein.             representing an Increased carparked pen- said
short time period is of the order of    alty (CPP) increased by a fraction
of the order about one (1) minute for significant traffic identi-  4s  of
about one-half (112) of the difference between fication and about two (2)
to three (3) minutes for  a lobby assigned penalty and a nominal car
predicting passenger boarding and de-boarding      parked penalty. counts
at each floor. 16. The elevator dispatcher of any preceding claim, 9. The
elevator dispatcher of any preceding daim,  so  wherein said signal
processing means generates wherein said signal processing means generates:
further signals: signals causing the crowd predictions in           causing
empty cars to be parked atfloor(s) time intervals of the order of about
fifteen (15)  in which crowd(s) are predicted to be present in seconds.
the near future. 



56 10. The elevatordispatcher of Clalm 2, wherein said  17. The elevator
dispatcher of any preceding claim, signal processing means generates:
wherein said large numberof passengers is of the a further signal
representing the load,      order of about twelve (12) passengers. 10    19
EP O 385 Gil B1                20 I. The elevator dispatcher according to
any of       pastseveraldays' historicdataifsignificanttraf- ,,  Claims
1-16 or 17, wherein said dispatcher Is       fic had been indicated. part
of an elevator system, said system including: a plurality of cars for
transporting passen-  22. The method of Claim 21, wherein there is includ-
gers from a main floor to a plurality of contiguous   5  Sd the following
step(s): floors spaced from the main floor,                      predicting
the number of passengers hall call means associated with each of
boarding cars, number of hall call stops made, said floors for entering
hail calls at each floor;  numberof passengers de-boarding the cars, and
car call means associated with each of       the number of car call stops
made at various said cars for entering car calls for each car, and   10
floors in the upo and 'down! directions for the car motion control means
associated with     next short time period of the orderof no more than said
cars for moving each car In accordance with   some few minutes using data
collected for past the assignmentofthe hall cai stothecars based      like
short periods of time during that same day on signals from said signal
processing means.      providing real time predictions. 15 19. Amethod
fordispatching elevators in a building in  23 The method of Claim 22,
wherein there is Includ- response to hall calls, comprising the following
ad the following step(s): step(s):
determining H historic passenger traffic (a) providing electrical signals
for measuring  data is available for at least a past few similar and
collecting passenger traffic data in the   20  days' sirnilartime period,
and, fsuch historic pas- building covering at least the active part of the
sengertraffic data is available, using said historic work day, including
information on the follow-  passenger data In predicting the numberof
await- ing factors-                                    ing passenger
traffic levels using exponential -the number of passengers boarding the
smoothing. car,                                 25 - the number of hall
call stops made,     24. The method of Claim 23, wherein there is Includ- -
the number of passengers de-boarding       ed the following step(s): the
car, and                                       obtaining optimal
predictions combining -the number of car call stop. made at        both rea
time predictions and historicprediction& each floor In the "up" and the
"down" direc-  3o tions,                                    25. The method
of Claim 24, wherein there Is Includ- for short intervals of the order of
no more than  ed the following step(s): about afew minutes, and predicting
when the           combining both real time predictions and nurnber of
passengers awaiting at a floor in a  historic predictions in accordance
with the follow- direction forms a crowd involving a large num-  as  ing
relationship ber of passengers as a function of this data                 X
= axh + bx, before the occurrence of a specific hall call to  where v is
the combined prediction, W1 is the be assigned; and
historic prediction and x is the rea time predic- (b) providing further
electrical signals for as-  tion for the short time period for the floor,
and `a' signing at least one of the cars based on the   4o  and b are
multiplying factors. expected crowd going In a direction, which ex- pected
crowd exceeds a preset liikt         26. The method of Claim 20, wherein
there is includ- ed the following step(s): 20. The method of Claim 19,
wherein there is includ-        generating electrical signals causing the
ed the following step(s):                  45      crowd predictions in
time intervals of the order of providing further electrical signals
indicat-  about fifteen (15) seconds. ing when a significant number of
passengers have been measured boarding orde-boarding the  27. The method of
Claim 20, wherein there is includ- cars based on an average over the last
at least    ad the following step(s): three short periods in at least the
majority of the  so  generating a further signal representing said at least
three short periods of time, the sig-  the load, when the carleftthe floor,
of the carthat nificant number of passengers being at least two   last
stopped at the floor of the predicted crowd to passengers.
pick up passengers, the assignment of the cam to 



the crowded floor being also based onthis further 21. The method of Claim
19 or 20, wherein there is  5s  signal. included the following step(s):
storing t hdata inciuded on said factors in  26. The method of any of
claims 19 to 27, wherein data storage means and including at least the
there is included the step(s) of 111|1111111 HEl 11|111 11 1|11    21
EP 0 385 811 81                22 assigning one carwhen a crowd Is
predict.'    Fahrgastverkehrsdaten in dom Gebaude be- ed at a floor but no
hall call bs rieived from that  reitzusteflen, die zumindest den aktiven
Tell floor or the car that previouslyetopped at that     des Arbeitstags
abdecken, darunter Informs- floor left the floor partlally loaded, and
tion bezfglich folgender Faktoren: assigning two cas if a hall call is
received   5  - die Anzahl von den Fahrkorb betreten- from that floor or
the car that stopped at the floor  den Fahrgpstbn, previously in that
direction left the floor fully load-  - die Anzahl erfblgter
Rufkommando-HaI- ed.                                                   te,
- die Anzahl von Fahrglsten, die den 20. The method of any of Claims 19 to
28, wherein  lo    IKorb verlassen, und there is included the step(s) of:
-die Anzahl von Fahrkommando-Haften, assigning only one car to the crowded
die In jedem Geschol& in Richtung Oaur floor, and,
und "Sb' erfolgen, only if this cardoes nothave enough spare        und
zwar fr kurze Intervalle in der Gr5- capacity to pick up the crowd,
assigning at least  15  tanordnung von nicht mehr als etwa eini- two cars
to the crowded floor.                        ge Minuten; - als Funktion
dieser Daten vor dem Auftreten 30. The method of any of Claims 19 to 29,
wherein      eines spezifischen zuzutelenden Rufkom- there is included the
step(s) of                    mandosvorherzusagen, wann die Anzahl von
updating the size of the predicted crowd   20  Fahrgasten, die In elnemn
Geschog Mir sine based on the number of passengers picked.
Richtung warten, eine sine grofe Anzahl von Fahrgasten beinhaitende
Menschenmonge ? 31. The method of any of Claims 19 to 30, wherein
bfdet;und there is included the step(s) of                    - Zuordnen
mindestens aines der Fahrkorbe generating a further signal cancelling a
25  aufder Grundlage der erwarteten Menschen- K>     previously assigned
car to the specific hall call   menge, die in sine Richtung strebt, und die
ei- when an earlier arriving carfinds no crowd pres-    no voreingestelte
Grenze (IberstaigL ent. 2. Aufzugszuteler nach Anspruch 1, dadurch ge- 32.
The method of any of Claims 19 to 31, wherein  3o  kennzeichnet, dal die
Signalverarbeltungsein- there is included the step(s) of
richtung aufweist Increasingsa carparked pensity(CPPO) by          aine
Signalisiereinrichtung fMr signifikan- a fraction of the order of about
one-half (1/2) of  ten Verkehr, die weitere Signale liafert welche si- the
dfference between a lobby assigned penalty   gnalisieren, wenn aine
signifikante Anzahl von and a nominal car parked penalty.
Fahrglsten gemessenwurde, die in die Kirbe zu- gestiegen odor die Korbe
varlassen hat, basis- 3U The method of any of Claims 19 to 32, wherein
rend auf dlnem Mittelwert von den letzten zumin- there is included the
step(s) of.                dest drel kurzen Zeilapannen in zumindest der
parking empty cars at floor(s) in which
MehrheitderzumindestdrelkurzenZeilspannen, crowd(s) are predicted to be
present in the near  4o  wobel die signifikante Anzahl von Fahrglsten
fidure.                                          mindestens zwel Fahrgaste
betrGtgL 34. The method of any Claims 19 to 33. wherein there  3.
Aufzugszuteler nach Anspruch I oder Z da- is Included the step(s) of
durch gekennzeichnet, daB weiterhin vorgse setting the large number of
passengers to   4  hen ist bes numberof the orderof abouttwelve (12) pas-
aine Datenspelchereinrichtung zum Spel- sengers.
chern der Dabn 10r die Faktoren, darunter zu- mindest die hisbofischen
Daten f~r die vergange- nan einigen Tage, wenn signifikantr Verkehr si-
Patentansprrche                              so     gnalislert worden let.
1. Aufzugszuteiler zum Stauern der Zuordnung von  4. Aufzugszuteler nach
Anspruch 3, bel dem die Si- Rufkornmandos unter mehreren Aufzugskmrben,
gnalverarbeltungseinrichtung weiterhin folgende die ansprechend auf
Rufklnnandos aine Mehr-      Signals liefert 



zahl von Giechosesn in einem Gebaude bedie-  ss       Vorhersagen der
Anzahl von die Fahrkhr- nen, gekennzsichnet durch:                       be
betretenden Fahrglsten, der Anzahl erbogter aine
Signalverarbeiltungselnrichtung, um    Rufkommando-Halte, der Anzahl von
die Fahr- - Signale zum Messon und Sammedn von          kWrbe verlassenden
Fahrglisten, und die Anzahl 12 1111111111111111111 11 11111    23
EP O 38S 811 B1                 24 von Fahrkommando-Halten, die in
verachiede-       erzeugt, watches die Belsstung des zuletzt bei > non
Geschossen in 'Auf'- und 'Ab"- Richtung in      dem GeschoB mit der
vorhergesagten Men- der nchsten kurzen Zeitspanne in der Gragen-
schenmenge zur Aufnahme von Fahrgaslen an- ordnung von nicht mehr als
einigen wenigen Mi-    gehaltenen Korbs dann, wenn der Korb das Ge- nuten
erfbogen, wobei zur Erzidlungvon Echtzeit-   s  schoB verlaBt,
reprisentisrt, wobel die Zuord- vorheusagen Daten verwendet warden, die
wah-      nung von Kirben zu dam asne Menschenmenge rend der vergangenen
ahnlichen kurzen Zet-        aufweisenden Geschol augerdem ouf diesem
spannen wlhrend desselben Tages erfat wur-        welteren Signal basiert
den. tO  11. Aufzugszuteaer nach igendeinem vorhergehen- 5.
Aufzugszutelernach Anspruch 4, bei den die Si-    den Anspruch, bfi dam die
Signalverarbeitungs- gnalverarbeltungseinrichung welterhin Signals
sinrichtung weltre Signale Wiefert, die einen Witert,
Fahrkorb zuteilen, wenn In sinern Geschog sine um zu bestimmen, ob
hstoriche Fahrgastvr-         Menschenmenge vorhorgesagtwird, von diesem
kohrsdaten 1rzumindest sine ahniiche Zestspan-  15  Gewchotjecdoch kein
Rufkommoando empfangen no einiger vergangener shnlicher Tage verffigbar
wird, odor der Korb, der in disern GeschoB zuvor sind, und, folis derartige
historische Fahrgastver-  gehalten hau, dos Gescho  toiiweeso belastot
kehrsdaten verfgbarsind, die historischen Fahr-   verlasson hat, und um
zwei K~rbe zuzuordnen, gastdsten dazu zu verwenden, unterZuhilfenah-
wenn sin Rufkornmando von Jnem GeschoB me der exponentielten Glattung die
Anzahl von zu   20  empfangen worden ist odor der Korb, der an dorn
Verkehrsaufkommen von wartenden Fahrgasten        Gescholl zuvor injener
Richtung angehaltsn hat, vorherzusagen.
das GeschoB vollbeladen verlassen hat. K); zAufzugazuteblernach Anspruch 5,
bei dam die Si-  12. Aufzugszuteilr nach irgendinem vorhergehen-
gnahverarbeitungsoinrichtung weiterhin Signals  25  den Anspruch, bdl dem
die Signalvwarorbetungs- bereit stlet, um optimale Vorhersagen zu erhal-
einrichtung weitere Signals erzougt, um lediglich ten, in dem
Echtzoelvorheragen und historische    oinen Korb dam Geschol mitder
Menschenmen- Vorhersagen kombiniert werden.                    go
zuzuordnen, und nur dann dam Goschot mit der Menschenmenge mindestens zwel
Kfbe zu- 7. Aufzugszuteiler nach Anspruch 6, dadurch ge-  s0  zuordnen,
wenn jener Korb nicht genug Resa- kennzoichnet, daB die
Signalverwrbeltungsein-     pazitat zur Aufnahme der Monschenmenge ouf.
richtung weitre Signal. bereilsttlit um           weist sowohl die
Echtzoitvorhewsagen als ouch die hi- storischen Vorhersagen zu kornbinieren
nach    13. Aufzugszutelernachirgendeinemvorhergehen- Mafgabe der folgenden
Beziehung           35      den Anspruch, be! dam die Signalverarbeltungs-
X = aox, + bx                        einrichtung weibere Signals rzugt, um
die Gra- wobei'X diekombinierteVorhersage, %" diehi-       Be der
vorhwrgesagte Menschenmenge auf der storischeVorhorsageund *xV die
Echtzeltvorher-    Grundlage der Anzahl aufgenomrnener Fahrga- sage Mr die
kurze Zetespanne ffr das GeschoB      ste zu aktualisleren. und ' und b
Muplipkationsfoktoren sind.   40 14. Aufzugszutler nach irgndelinem
vorhergehon- S. Aufzugsdeter nach Anspruch 4, bei dam die          don
Anspruch, bed dem die Slgnalverarbeitungs- kurze Zeltspanne in dvr
Gr6Senordnung von ot-     einrichtung ei welteres Signal orzeugt, umrnen wa
uiner (1) Minute fr die tdentifizierung signifi-  zuvor darn spezifischen
Rufkommando zugetell- kanten Verkehrs und etwa zwei (2) bis dre (3) Mi-  45
ten Korb zu streichen, wenn sin frf"her ankorn- nuten zun Vorhorsagen von
Fahrgasezusteige-       mender Korb keine Menschenmenge vorfindet.
und-AussteigZahlungen injedem Geschofi be- trUL.
15. Aufzugszuteiler nach irgendleinem vorhergehen- den Anspruch, bei dam
die Signalverarbeltungs- 9. Aufzugszuteiler nach irgendeinern vorhergehen-
50  einrichtung weiter Signals erzeugt, die sine Or- den Anspruch, bei dem
die Signalverarbeltungs-    h8hte Korb-Parksoafe CCPPO) darstellen, die er-
einrichtung Signals srzeugt welche die Men-       haht ist um onen
Bruchtell der Grfaenordnung schonmengen-Vorhersagen in Zeitlntervallen
von otwa ain Halb (112) der Differenz zwischen ei- 



der Gr6Benordnung von etwa funfzehn (15) Se-      ner seltens der Lobby
zugeordneten Struft und kunden bewirken.    5.
elner Nonn-Korb-Parkstraeo. 1Q0. Aufzugszuteiernach Anspruch 2, bei dam die
Sl-  16 Aufzugszuteiler nach irgendoinom vorhergehon-
gnalvrarbeitungseinrichtung sin weiteres Signal   den Anspruch, bed dam die
Signalverarbeiungs- 13 I I~IIIIcI 111111H11111 I11I 1111    25
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verursa-   (b) Bereltsmellen weiterer lodktrischer Signal. chen, daB leere
Kribe In einem sichen Geschol      f0r die Zuordnung mindestens sines der
Kor- odor in soichen Geschossen geparit werden, fur      be basberend auf
der In sine Richtung streben- des bzw. frr die In naherer Zu-unft oine Men-
den Menschenmenge, weiche erwartete schonmenge bzw. Menschenmengen
vorausge-   5        Menschenmenge sine vorbestimnte Grenze sagt wrdon.
Oberstsigt. 17. Aufzugszuteiler nach irgendeinem vorhergehen-  20.
Verfahren nach Anspruch 19, be! dem foigender den Anspruch, bel dim die
grols Anzahl von       Schritt (Schritte) enthalten let Fahrgasten in der
Gr6genordnung von zwolf (12)  to  Bereitstellen wetitrer oieo-rischer
Signals, wet- Passagieren.                                     che
signalisieren, wann sine signifilcante Anzahl von Fahrgasten gemessen
wurde, die In die Kor- 18. Aufzugszutefer nach Irgendeinem der Anspru-
be eingestiegen sind odor die Korbo verlassen che I bis 16 odor 17, bei dem
der Zuteiler Tag ei-  haben, basiersnd auf sinom Mittbiwert von den
norAufzugsaniage let, die enthailt       15      lestzn zumindest dra
kurzen Zeltspannen in zu- sine Mehrzahl von Korben zum Transportieren
mindestderMehrheitdormindostensdreikurzen von Fahrgisten von dinem
Hauptgeschog zu e.-     Zeitspannen, wobsi die signifikmnte Anzahl von nor
Mehrzahl von anschliefgenden  eschossen,     Fahrgasten mindestens zwei
Fahrgiste betrgL die von dim Hauptgeschol& beabstandet sind; dne jeweils
oinem der Geschosse zugeordnete  20  21.
VerfahrennachAnspruch19oder20,beidemfol- Rufkomnandoeinrichtung zum
Eingeben von          gender Schritt (Schritt) enthaiten ist Rufkornmandos
fOr jedes Geschol;                 Speichern der Daten fOr die Faktoren in
einer Da- sine jeweils emnm aller Krbe zugeordnete Fahr-
tsnspelchereinrichtung, darunter zumindest die konmnandoeinrichtung zum
Eingeben von Fahr-      histofischen Datsn fur die vergangenen einigen
kwomrnandos firjeden Korb; und           25      Tage, wenn signifikanter
Verkehr signalisert J)     sine Korbbewegungs-Steuereinrichtung, die den
worden ist. Korben zugeordnet st, umjeden Korb nach MaB- gabs der Zuordnung
der Rufkommandos zu den    22. Verfahren riach Anspruch 21,
weichesfoigenden Kirbon auf der Grundiage von Signalen seibens    Schritt
(Schritte) enthalt: der Signalverarbeitungseinrichtung zu bewegen.  30
Vorhersagen der Anzahl von die Fahrkorbe be- trtenden Fahrgasten, der
Anzahl erfoigtr Ruf- 1,. Verfahren zum Zuteilen von Aufzfgen in sinem
kommando-Halte, der Anzahl von die Fahrk&be Gebaude in Abhangigkiit von
Rufkommandos,        verlassenden Fahrgasten, und der Anzahl von umfassend
die folgenden Schriktes                Fahrkomrando-Haltin, die in
verschisdenen (a) Bereitstelen elktrischer Signals, urn  35  Geschossen in
uAuf.- und *AbORichtung inner- Fahrgastverkehrsdaten In dem Gebiude zu
halb der nachstsn kurzen Zeitspanne in der Gro- messen und zu sammein,
weiche zumindest        Renordnung von nicht mehr als ednigen wenigen den
aktiven Tel des Arbeitktages abdecken,     Minuten erfoigen, wobei zur
Erzidlung von Echt- darunter Information bmzfligrh fbogender
zetvorhersagen Daten verwendet werden, die Fakltoren:
o       wahrenddervergangenen ahnlichen kurzenZeit- -die Anzahl von den
Fahrkorb betreten-      spannen wahrend desseiben Tages erfalt wur- den
Fahrgasten,                             den. -dieAnzahi
erfoligterRufkaRmando-Hal- to,                                      23.
Verfahren nach Anspruch 22, welches den foi- -die Anzahl von Fahrgiston,
die den  45     genden Schritt (Schritte) enthalt Korb verlassen, und
Boetimmen, ob historische Fahrgastverkehrsda- -die Anzahl von
Fahrkommando-Halien,        ton fOr zumindest sine 3hnliche Zeitspanne
eini- die In jedlem Geschoft in Richtung aur      ger vergangener ahnilcher
Tage verfflgbar sind, undab oerfolgen,                            und,
fails derartige historische Fahrgastwvr- und zwar fur kurze Intorenral in
der GrOSen-  5o  kehrsdaten vwrfgbarsind, Verwenden der histo- ordnung von
nicht mehr als etwa sinigen we-    rischen Fahrgastdaten, um untbr
Zuhilfnahme nigen Mhiuten, und ais Funktion dieser Daten   der
exponentiellen Glittung die Anzahi von Ver- vor dem Auftreotn sines
spezifischen zu2u-     kehrsaufkcommen wartonder Fahrgaste vorher- 



ordnendon Rufkommandos vorhonzusagen,          zusagen. wann die Anzahl von
in dinem GescholB In el-  55 nor Richitung wartenden Passagieren sine   24.
Verfahren nach Anspruch 23, bel dem foigonder Menschenmonge bildet, die
sine groSs An-       Schritt (Schritte) enthalten sind: zahl von Fahrgisten
umfaat und                      Kombinieren von  Echtzeborhersagen 14 c
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und historischen Vorhersagen, um optfmale Vor-  30. Verfahren nach
irgendeinern der AnsprOche 19 k      hersagen zu erhalten.
bis 29, bei dem folgender Schrit (Schrilte) vorw shen ist 25. Verfahren
nach Anspruch 24, be! dam folgender     Aldualisieren der GrSiEe der
vorhergesagten Schrilt (Schfite) vorgesehen lst          5
Menschenmenge auf der Grundlage der Anzahl Konbinieren sowohl der
Echtkeitvorhersagen als    aufgenornmener Fahrgpste. auch der hiakkoichen
Vorhersagen nach Ma~ga- be derfolgenden Beziehung                      31.
Verfahren nach Irgendeinem der AnsprOche 19 X = axh + bx,
bis 30, bei dem der Schritt (die Schritte) vorge_ wobei 7 die kombinierte
Vorhersage, 3"x die hi-  10  hen ist storischeVorhersage und x die
Echtzentvorher-     Erzeugen sines weiteren Signals, welkhes dinen sage
10'r die kurze Zeitspanne far das GeschoB    zuvor oinem spezifischen
Rufkolmando zute- und Oa" und b Muldplikationsfaktoren sind.
ordneten Korb strelcht, wenn sin frflher anorn- mender Korb keine
Menschenmengs vorfindet. 26. Verfaffen nach Anspruch 20, be! dem derfobgen-
*5 de Schrilt (Schritte) enthaiten ist            32. Verhahren nach
irgendelnern der AnsprOche 19 Erzeugen elektrischer Signale, die die Men-
bis 31,bei dam der Schritt (die Schritt) vorgese- schenmengen-Vorhersagen
in Zeitintervallen        hen ist der GrBenordnung von etwa ffnfzehn (15)
Se-             Erhohen der Korb-Parkstrals (3CPP) urn kunden bewirken.
20      einen Brudhtell der GrGBenordnung von etwa ei- ner Hafte (112) der
Df1ferenzzwischen einer sei- s   27. Verfahren nach Anspruch 20, bei dearn
bbgender    tens der Lobby zugeordneten Stsa und einer Schtrt (Schritte)
enthalten ist                   Nenn-Korb-Parkstrafe. Erzeugen sines
weiteren Signals, weiches die Belastung des Korbs reprasenfferen, der als
letz-  28  33. Verfahren nach irgendehnem der AnsprOche 19 tea in dum
Geschog mit dervorhergesagten Men-     bis 32, bei dun dv Schrltt (die
Schritte) vorgese- schenmenge zur Aufnahme von Fahrglatsn an-        hen
ist gehalten hat, nach dem der Korb das GeschoB       Parken teerer Korbe
in einem solchen GescholS verlassen hat, wobei die Zuordnung derKarbe zu
(in soichen Geschossen), in dem far die nihere dan GeschoB mit der
Menschenmenge such auf  3o    Zukunft sine Menschenmenge bzw. Menschen-
diesemn weiteren Signal beruht.                   mengen vorhergesagt sind.
28 Verfahren nach irgendeinem der AnsprOche 19    34 Verfahren nach
irgendeinem der Ansprioche 19 bib 27, bei dum der Schritt (die Schritte)
vorgese-  bbs 33, bei dem der Schrit (die Schrlte) vorgese- hen ist
3s      hen It Zutelen sines Korbs, wenn fur sin GeschoB sine    Einstellen
der grogen Anzahl von Fahrglsten "-Menschenmenge vorhergesagt ast, jdoch
von         derart, daB die Anzahl In derGrlLenordnung von diesem GeschoB
kein Rufkommando emprangen         etwa zw8lf (12) Fahrgasten liegt. wird,
odor der Korb, der zuvor an diesemn Ge- schoe gehalten hat, das GeschoB
teilweise bela-  40 stet verlassen hat, und
Revendlcations Zuordnen von zwei Korben, wenn sin Rufkorn- mando von dum
Gescholemplangenwurde oder       1. R6gulateur d'ascenseurs destin6 A
commander der Korb, derzuvor an dun GeschoB in der Rich-    I'affectation
des appels de palier parrni une plu- tung gehalten hat, des GeschoB voll
beladen vw-   45  ralite de cabines d'asoenaeurs qui desservent lassen haL
une pluralit6 d'6tages dans un immeuble en re- ponse a des appels de
paller, caract6ria par: 29. Verfahren nach irgendeinem der Anspriche 19
des moyens de traitement des signaux bia 28, bei dum folgender Schritt
(Schrite) vorge  destin6s a - sehen ist                                 50
- produire des signauxpourmesurertcollec- Zuordnen lediglich sines Korbs zu
deam         ter des donnees de tafic de passagers dans Geswho  mit der
Menschenmenge, und                  l'immeuble, couvrantau mains la partie
active 



- Zuordnen von mindestens zwei Kkben zu           de la journee de traval,
et contenant une in- dean Geschos mit der Menachenmenge nur
formation sur lee facteurs suivants - dann, wenn jener Korb nichtgenug
Restapa-  ss        - le nombre de passagers embarquant zitit zur Aufnahme
der Menschenmenge be-             dans Is cabins, silzt.
- is nombre d'arret sur aopels de palier ex6cutes, |  ~1| 111|11 11111i
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nombre de passagers d6barquant de        ques de trafic de passagers pour
une p6riode si- ln cabind, et                               milaire de
quelquesjours simlaires et, side toles Is-le nombre d'arrets our appel de
cabine  donn6es histolques de trafic de passagers sont executes a chaque
etage dens le sons 'en    disponibles, utWier lesdites donn6es historiques
mont6o' et dans le sons men descente,   5   de passagers pour pr6dire le
nombre de niveaux pendantde courts intervalles de l'ordre de  de trafic de
passagers attendant en utilisant un pas plus denviron quelques minutes;
nivellement exponentiel. - pr6dire le moment ob io notnbre de passe- gers
attendant a un tage dans un sons forms  6. Regulateur d'ascenseurs selon la
revendication une foule comportant un grand nombre de  lo    5, dans loquel
lesdits moyens de traitement des passagets, en fonction de ces donnoes,
avant   signaux produlsent encore des signaux pour: I'occurrence d'un appel
de pallbr sp6cifique         obtenir des predictions optimales on qu'il
s'agira d'affecter; et                   combinant des pr6dictions en temps
riol et des - affecter au moins une des cabines sur la     predictions
historiques. base de la Ibul attbndue allant dans un sens,  iS laqueile
foule attendue excede une limite de-  7. Regulateur d'ascenseurs selon la
revendication terminee.                                      S, caracterise
en ce quo lesdits moyens de ttaibo- ment des signaux produbsent encore des
signaux 2. Regulatbur d'ascenseurs selon la revendication    pour: 1,
caracterise n ce quo lesdits moyens de traits-  20  combiner des
predictions en temps rieo et ment des signaux comprennent:
des predictions histofiques on appliquant la rela- des moyens dindication
d'un trafic note-    tion suivantb: ble qui produisent d'autres signaux
indiquant le               X = axh + bx, moment ob l'on a mesure un nombre
notable de      oO IV" est la pr6diction combinee, x*xh est la pr6-
passagers embarquant dans lse cabines ou de-  25  diction historique et Wx
est Ia pr6diction en temps barquant des cabines, en moyenne sur les au
rMel pour la courts piriode pour l'etage, et Oa* et momns trois dernieres
courtes peiodes, le nom-    *b sont des facteurs de multiplication. bre
notable de passagers etant d'au moins deux passagers dans au moins la
majorite de ces au  8. R6gulateur d'ascenseurs selon la revendication moins
trois courtes periodes.             30      4, dens loquel: ladite courts
periode est de rordre d'envi- 3. R1gulateurd'ascenseurseolon
larevendication I     ron une (1) minute pour l'identification d'un trafic
ou 2, caractdri en ce qu'l comprend en outre:     notable; et d'environ
deux (2) A trois (3) minutes des moyens de memorisation des don-
pour pr6dire des comptes de passagers qul em- n6es qui m6morisent les
donnees Incluses  S5      barquent ou d6barquent A chaque 6tge.
ooncernantlesditsfcteurs cornpronantau moins lea donnees historiques des
plusieurs jours pas-  9. R6gulateur d'ascenseurs solon une quelconque sea
sl un trafic notable a ete indique.           des revendicatlons
pricidentes, dens lequol les- dits moyens de tralteinent des signaux
produi- 4. R6gulateur d'ascensours s"lon la revendication   40  sent: 3,
dans lequl lesdits moyens de traltement des         des signaux qui
provoquent la formation signaux produisent encore des signaux:
de pridictions de fouls dens des intervailes de qui prtdisent le nombre de
passegers om-    temps de l'ordre d'environ quinze (15) secondes. barquant
dans lse cabines, le nombre des arrets surappel de pallor executes, le
nombre des pas-  45  10. Regulateur d'ascenseurs selon la revendication
sagers debarquant des cabinos et le nombre des    2, dans loquel lesdits
moyons de traitement des arrets sur appel de cabins exicutis A diffirents
sgnaux produisent: itages dans lea sens men montee et von descen-
un autre signal representant ia charge de toW pour la courts periode
suivante de l'ordre de  la cabine qui s'est arr~te la dernibre a l'etage de
pas plus de qudlques minutes, en utilisant des  so  la foule predite pour
prendre des passagers au donnees collecties pendant do courtes periodes
moment oO la colonne a quitte 'etag, I'affecta- 



analogues passses au cours du meme jour, pour     tion de cabines a l'tage
o1 I y a foule stant aussi former des prsdictions en temps red.
bases sur cot autre signal. 5. Regulateur d'easconsous solon Ia
revendication  55  11. Regulateur d'asoenseurs salon une queiconque 4, dans
lbquel lesdits moyens de traitement des   des rovendications prioidentes,
dana lquol lea- signaux produisent encore des signaux pour:       dits
moyens detraltementdossignaux produissnt verifer si I'on dispose de donnees
histon-   oncore des signaux: 16                                       - I
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32 qui affectent une cabins, si une foule est  des revendications
pr6cedenbts, ob ledit grand pr6dite a un 6tage mals qu'aucun appel de
pallor  nonbre de passagers eat de l'ordre d'environ n'est recu on
provenance de cet &tege, ou quo la  douze (12) passagers. cabine qui 'est
arrhtbe prc6domrnment A cot etea gs a quntte I'tage a l'etat partiellement
charge, et   6   I&. R6gulateur d'asconseurs solon une qusiconque qui
affectent deux cabines si un appel de   des revendications 1-16 ou 17, ob
leditregulaetur paller est regu an pmovenance de cot etage, au   feit
partie d'un systeme d'asconseurs, ledit sye- quo la cabins qui sest arrtse
A I'Mtage prece-    time comprenant: demment dens ce sons a quitti l'tage a
l'AtMt en-     une pluraliti de cabines destinees A trans- tirerment
charg6.                         to      porter des passagers d'un etage
principal A une pluraltA d'etages contigus espaces de l'etage 12.
Rigulateur d'ascnseurs solon une quelconque      principal; des
revendications precedentes, dans loquel les-       des moyvns d'appel de
palier associes A dits moyens de traitement de signaux engendrent   chacun
des etages pour entrer des appels de pa- encore des signaux:
15     lier A chaque 6tage; qui affectent seulementune cabine a l'ita-
des moyens d'appei de cabins associes A go ob i y a fouls et
chacune desdites cabines pour permeotre d'en- qui seulement si cotse cabins
n'a pas une   trer des appols de cabins pour chaque cabine ;et capacite de
reserve suffisante pour prendre la         des moyens de conmandedu
mouvement foule, affectent au moins doux cabinos A l'etage,  20  associes
auxdites cabines pour medire chaque t      ofl D y a foule.
cabins on mouvement en accord avoc l'affecta- tion des appols de paller aux
cabines sur la base 13 Rdgulateur d'ascenseurs solon une quelconque      de
signaux issus desdits moyens de traibtment des revendications precedents,
dans lequol los-   des signaux. dits moyenscde tralteosntdes
signauxproduisent  25 encore des signaux:                           19.
Proocdi pour repartir des ascensours dans un qui mettont A jour la taille
de la fouls pre-  immeuble en reponse A des appels de pailor, dits sur la
baso du nornbre des passagers pris.   comprenant la ou les phase(s)
sulvante(s): (a) produire des signaux 6ocluiques pour me- 14 Regulatew
d'ascenseurs solon une qusdconque  3o      surer et collector des donnees
de trafic de des revendications priobdentes. dens loquel les-    passagers
dans l'imrnouble, couvrant au dits moyens de treftement des signaux
produlsent    moins la partie active de la journee de travail, un autre
signal:                                    et contbnant une Information sur
los factsurs qui annuls l'affectation d'une cabins pria-    suivants-
lablement affectee A rappel de palier specifique  35   -le nombre de
passapers embarquant lorsqu'une cabins qui est arfivee plus tht ne trou-
dans la cabine, ve pas de fouls presento.                              -le
nombre d'arrits cur appols de pallor executis, 15. Regulatour d'ascwnseurs
solon une quelconque          - le nombre de passagers debarquant de \_,
des rovendications pricidentes, dens lequel les-  40    la cabins, et dits
moyensdetraitementdessignauxproduisent            - le nombre d'arrAta sur
appel de cabins encore des signaux:
execut6s a chaque etage dens le sons "en qui representent une pinalti de
cabins           mnonWs et dans le sons wen descents", stationnee ("CPPO)
augmentbe d'une fraction de         pendant de courts intbrvelles de
l'ordre de I'ordre d'onviron la moies (112) de la diffirence  45  pas plus
d'envion quelques minutes, et entre une penalit affctee au hall etune
penalite       predire le moment o0 le nombre de passe nominale de cabins
stationnee.                         gers attendant A un Mtage dons un sens
forms une foule comportant un grand 16. Regulateur d'ascenseurs solon une
quelconqus           nombre de passagers, en fonction de ces des
revendications precedentes, dens lquel [es-  5    donnees, avant
l'occurrence d'un appol de 



dits moysns de traitement des signaux engen-           pallor spdcifiqus
quIl sagire daffectsr; et drent encore des signaux:
(b) produire d'autres signaux Alectriques pour qui ont pour effet d'amener
des cabines vi-    affecterau moins une des cabinos sur la base des A Utre
stationnees A un etage ou des etages     de la foule attendue allent dans
un sens, la- ob la prisence de foule(s) dens un futur proche  55
quellofouleattendueexcdeunelimitsprid&- eot pridkte.
torminee. 17. Regulateur dascensours sclon une quelconque   20. Procede
selon la revendication 19, dens lequel 17  1~ ~~Hl 11111111  I1111 I1111I
33                 EP 0 385 811 B1                 34 eat ou sont
incluse(s) la ou lesa phase(s) suivan-  tion suivante: to(s):
X = axh + bx, produire d'autres signaux 6ieciriques indi-  ob IV eat la
prediction combinee, x" esat la pri- quant le moment ob ron a mesure un
nombre no-     diction historique et *x eat la pridiction en temps table de
passagers embarquant dens le cabines   5  re6l pour la courte periode pour
lI'tage, et wa et ou debarquant des cabhnes, en moyenne sur lea     *b sont
des facteurs de multiplication. au moins trois dernieres courtes peirodes,
le nombre notable de passagers etant d'au moins   26. Procede solon la
revendication 20, dans loquel deux: passagers dens au moins la majofite de
ces  eat ou sont incluse(s) la ou les phase(s) suivan- au moins trois
courtes periodes.          10      tes(s): produire des signaux 6loctriques
provo- 21. Prootde s"on le revendicatlon 19 ou 20, dans l-   quant la
formation de pridictions de foule dans quel eat ou sont Induse(s) la ou lea
phase(s) sul-  des intervalles de temps de l'ordre d'environ vante(s):
quinze (15) secondes. memoriser les donnees Incluses concer-  15 nant
lesdits facteurs comprenant au moins lea  27. Procide selon ia
revendication 20, dans lequel donnees historiques des plutieurs jourS
passes    eat ou sont inciuse(s) Ia ou lee phase(s) sulvan- sl un trafic
notable a ete indique.               te(s) produire un autre signal
representant ia 22. Procede solon la revendbcation 21, dans lequel  20
charge de la cabins qui s'est arretee la derniere esat ou sont inchse(s) la
ou lea phase(s) suivan-  a lrtage de le fouls predite pour prendre dos pas-
~,   te(s):                                       sagers, au moment o0 Ia
cabins a quitt6 retage, predire le nombre de passagers embar-
I'affectation de cabines a& rtage o il y a foulb quant dans les cabinos, Is
nombre des arets sur   etant aussi basie sur cot auire signal. appel de
pallor exicutes, le nombre des passa-  25 germ debarquant des cabines t le
nombre des    28. Procidi selon une queloonque des revendica- arrfts aur
appdl de cabins exiculis a diffirents  dions 19 A 27, dans lequel eat ou
sont induse(s) itages dans lea sons ion montieo et len descen-   la ou les
phase(s) sulvante(s): ta pour Ia courts pidode sulvante de l'ordre de
affecter une cabino, sl une fouls eat prMdi- pas plus de quelques minutes,
on utilisant des   30  to a un etage mais qu'aucun appel de pallor n'est
donnees collecties pendant de courtes periodes    recu de cot etage, ou quo
la cabins qui s'est arri- analogues passies au cours du mmne jour, pour
tie pricedemrent a cot etage a quitte retage a fbrmer des pridictions en
temps rit.              I'itat partiellement charge, et affecter deux
cabinos si un appel do palior 23 Procedi selon la revendication 22, dans
lequel  3s  est rogu en provenance de cot etage, ou quo la eat ou sont
incluse(s) la ou les phase(s) suivan-  cabins qui s'est arritee a I'tage
precedemment te(s).                                            dons co sons
a quitt l'etage a l'eat entltrement v6dfier sl I'on dispose de donnees
histori-  chargi. ques de trafic de passagers pour une piriod sl-
mlairedequelquesJourssimilakres et, ! de tolles  4o  29. Pirocdi melon une
quelconque des rovendica- donniee hisboriques de traic de passagerm sont
tions 19 a 28, dans loquel est au sont Incluse(s) disponibles, utllisor
leadites donnies historiques  Ia ou lea phase(s) sulvante(s): do passagers
pour pridire le nombre de nivesaux
affecterseulementunecabineAl'dtage o de tafc de poaesagers attendant en
utilisant un   ii y a foules t, nivellement exponential.
4s            seulement si cotte cabins n'a pas une ca- paciti de riserve
suffisants pour prendre la fou- 24. Procid selon la rovendication 23, dans
lequwl     le, affecter au moins deux cabinos a l'Iage aO I eat ou sont
incluse(s) la ou les phase(s) suivan-  y a fouls. ta(s): 



obtenir des predictions optimales en   so  30 Proofid selon une quelconque
des revendica- combinant des predictions en temps r6el et des    tons 19 &
29. dans loquel eat oU sont incluse(s) pridictons historiques.
Ia ou les phase(s) suivante(s): mettre ajour la tille de labfule pr6dite
sur 25 Procidi selon la revendicatlon 24, dans lequel    la bass du nombre
des passagers pris. eat ou sont incluse(s) la ou lea phase(s) suivan-  ss
to(s):                                         31. Prodde smon une
quelconque des revendica- combiner des pridictions en temps rd et
tions 19 * 30, dans lequl esat ou sont Incluse(s) des pridalotons
hisaoriques on appliquant la rela-  la ou les phase(s) suivante(s): Is
I_________________________    35                 EP O 385 811 B1
36 produire un autre signal pour annular laf- fectation d'une cabine
pr6alablement affect6e A I'appel de pallor spdcifique lorsqu'une cabins qui
estarrivho plusthtnetrouve pas de foubl pr6sen- to.
5 32. Proced selon une quelconque des revendica- tions 19 a 31, dans lequel
est ou sont induse(s) la ou lee phase(s) suivante(s): augmenter une
p6nalit6 de cabine station-  to nee (PCPP) d'une fraction de l'ordre
d'environ la moitie (112) de la diNronce entre une p6nallte af- fectbe au
hall et une p6nalit nominale de cabins stationn6e. 15 33. Procd6 selon une
quelconque des revendica- tions 19 a 32, dans lequel est ou sont incluse(s)
la ou les phase(s) suivante(s): faire stationnerdes cabinesvidesa un eta-
ge ou des 6tages ob la pr~sence deofoule(s) dans  20 un futur proche est
predite. 34. Proc6d6 selon une quelconque des revendica- _..J   tiona 19 a
33, dans lequel eat ou sont incluse(s) la ou les phase(s) suivante(s):
25 fbier Is grand nombre de passagr A une valeur de I'*rdre d'environ douze
(12) passagers. 30 35 40 45 50 56    


