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(57) Claim

1. A method for controlling the elevators in an elevator group consisting of
two or more elovators in arder to serve calls issued by means of call button
mounted at the landings, in which method each elevator is controlled by an
olovator control unit and the elevator group is controlled by a group control
unit and in which a cost function is calculatad for the calls, said cost funetion
comprising at least an elovator-spacific factor and a floor-gpecific factor,
charactarized in that an adjustable weight factor profile is defined for the calls
by weighting the calls issued from at least one floor other than the entrance
floor with floorspacific waighting coefficionts and that the order in which the
calls aro sorved is determined by the group control unit.
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Invention Title:

PROCEDURE FOR CONTROLLING AN ELEVATOR GROUP

The following statement Is a full description of this Invention, including the
best method of performing it known to us:




1A
The present invention relates to a method for controlling an elevator group.

In the control of the elevators in an elevator group, one objective is to ensure
that customers are served in an optimal way in different traffic situations, A
5 customer who presses an elevator call button should be served within a

reasonable time both in peak-traffic conditions and during low-traffic hours,
Various group control procedures are known which make use of traffic
statistics for the control of the elevators or which invelve monitoring of the
waiting time of customars. A procedure used for group control, more precisely

10 speaking selection of traffic type in group control, is know from patent US
5,229,559,

Praviously known group control methods are not adaptable for situations in
which the elevator users on a certain floor or certain floors are to be

. guaranteed a certain average or even above-average level of service.

15  Especially during heavy traffic, e.g. upward and downward peak traffic, floors

oo where the traffic is heavier than average may be ill served, This Is because
the number of people waiting behind the calls on each floor is generally not
known,

The object of the present invention Is to develop a group control method which

T 20 allows individual weighting of each floor or group of flaors in the control of the
et elevators.
o To achieve this there is provided according to the invention a method for

v controlling the elevators in an elevator group consisting of twa or more

nlavators in order to serve calls Issued by means of call button mounted at the
25 landings, in which method each elevator is controlled by an elevator control
unit and the elevator group is controlled by a group control unit and in which a
cast furietion fs calculated for the calls, said cost function comprising at least
an elevator-specific factor and a floor-specific factor, characterized in that an




1B

adjustable weight factor profile is defined for the calls by welighting the calls
issued from at least one floor other than the entrance floor with floor-specific
welghting coefficients and that the order in which the calls are served is

5 determined by the group control unit.

The method of the Invention enables the person responsible for the operation
of the elevators In a building to define a floor-specific service profile. In peak-
traffic situations, the waiting times for the floors selected and for the

passengers coming from those floors will not be -~ -




10

longer than the average value, and the waiting times are
also shortened in certain traffic situations, Thquﬁeeeéhee
is suited for use with different group control systems
withcut regquiring any other changes in the control,

In the following, the invention is described by the aid of
one of its embodiments by referring to the drawings, in which

- Fig. 1 presents a block diagram illustrating the control
of an elevator group,

- Fig, 2 presents a block diagram illustrating the prin-
¢iple of group control of an elevator, and

- Fig. 3 illustrates the selection of an elevator by the
method of the invention,

The diagram in Fig. 1 illustrates the structure of the con=
trol system of an elevator group., The landaing calls entered
via the call buttong on the various floors of the elevator
gsystem are transmitted to the group control unit or elevator
control unit associated with the call button in question.
The elevator control units 2 are connected to the group con-
trol unit 4, which, in the manuaer described below, handles
the allocation of calls to given elevators. In the traffic
statistics unit 6, the system accumulates short«term and
long=term statistics about the actual traffic, and these are
utilized in the group control. The supervision and regula-
tion system 8 of the elevator is connected to the group con-
trol unit, to which it gives weighting signals as provided
by the invention. The supervision and regulation gystem 8
may be placed in the machine room of the elevator, ag are
the elevator and group control unita. It can also be placed
in conjunction with the building supervision unit and it
provides authorized persons khe right to make changes in the
gsystem. The elevator control 2, group control 4 and supervie
sion and regulation § units are preferably interlinked via a
gerial communication network., Correspondingly, the actuating
elements 10 of the elevator, guch ag the call and signalling
deviceg, are also conncected to the elevator conkrol unib via
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serial communcation links,

In the following, a possible system for the distribution of
calls between different elevators is described by the aid of
Fig, 2, On the basis of statistical data (block 12) and
real-time data (block 14), a traffic predictor in the group
control unit determines the manner in which the elevator
cars are to be dispatched to serve landing calls (block 16).
The statistics are generated by determining the car load by
means of a load-weighing device and photosensitive cells
detecting the transitions of persons into and out of the car
and by considering the car calls and landing calls issued.
Long-term statistics are generated to determine e.g., the
variations during a day, and short-term statistics e.g. to
recognize the prevailing traffic situation, block 18. Based
on the events relating to the operation of the elevator and
on the statistics, a traffic type is formed e.g. in the man-
ner described in US patent 5,229,559. In each application, a
desired number of traffic types, e.g. up-peak, down=-peak,
two-way traffic, inter-floor and mixed traffie, can be
defined as required, depending on the size of the elevator
group and the traffic volume. According to the traffic type,
different call types, sguch as landing calls from the
entrance floor, landing calls in the up-direction from
intermediate floors and down-calls, are assigned a certain
welght., These weight values define the relative importance
of different landing calls within the traffic type selected,
These welght values are determined according to the long-
term statistics, the number of eaelevatorg belonging to the
elevator group, the traffic volume and the use of the builde
ing. In an up-peak situation, calls igssued from the entrance
floor are given a welght value of e.g. 4 while calls from
other floors have a weight value of 2. For agmooth traffiec
and even other traffic btypes, the weight valueg c¢an be the
sama for all floors.

According to the invention, landing ealls igsued from cers
tain floors are agssigned an extra weight facter \, by which
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the serving times relating to these floors are multiplied
when the elevator cars are allocated to serve the calls, In
a commercial building, e.g. the down-calls from a certain
floor can be weighted due to the large number of customers
visiting the premisgses on the floor and to the intense traf-
fic involved, The cost function S(1,f) of the serving time
is of the form

S(L,£) = ETA(L) + A, * CT,, (1)
where ETA(l)s estimated travel time of elevator 1 to
floor £,

A, @ weight factor for floor £, and
CT, = call time of call isgued from fleoor £.

The cost function may also be e.g. ¢f the form
S(L,£) = A, * {ETA(L) + CT,), (2)

«n which cage the floor-gpecific weight value hag an affect
on the predicted gerving time,

Fig. 3 illustrates the selection of the best elevator by
using the cost function given in equation (1), The traffic
predictor 20 produces a weilght factor A, for the floor. The
call time CT, generated in block 22 is multiplied by the
welght factor, The egtimated time of arrival ETA obtained
from block 24 ig added to the weighted call time in block 25
and in this way a cost function igs generated in block 26. In
the elevator gelection block 28, the best elevator is
selecked for each landing call in such a way that each call
will be gerved in the best manner possible in the prevailing
gituation, ror the gelection, different elevators are
congidered in order to minimize the cost function and, baged
on thig, the best, elevator is selected. The broken line
visualizeg aA§Q£&§§§-e according to equakion 2, in which the
welght factor affects the predicted serving bime.

The usa of welght faetors is preferably limiked ko certain
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times of the day or certain days of the week when the
traffic intensity or other cause requiring a higher priority
varies periodically, For instance, the open time or closing
time of a restaurant or the time of use of a conference room
may constitute such a situaticn. The weight factor for a
floor is changed either permanently, for repeated periods or
for a certain time only. The welght factor is preferably de-
termined by the person responsible for the functions of the
building, The selection apparatus 1s placed in the supervi-
glon unit 8 of the elevator group and is thus connected to
the group control unit € via a serial communication link.

The welght values determined on the bagis of the traffic
type given by the traffic predictor and the weight factors
for different floors are applied to the gerving time asgoci-
ated with each landing call in the calculation of the cost
function and the allocation of elevator cars for difflerent
calls. Thig is perfomed in the allocation block in Fig. 2,
where the target floors for the elevator carg are deter-
mined. During this estimation, an optimal allocation of
target floors to different elevators ig repeatedly calcus
lated on the bagis of the car leoad, car calls and landing
callg for the elevators in the group and of deta determined
from thesa. In tha eagse of landing calls, the evaluation is
bhased on the call time, i.¢. the time which has elapsed f£rom
the moment a given landing call was isgued to the moment it
ig served. Another ground of evaluation is the pagsgenger's
walting time, which means that the average waiting time for
the pasgengers behind each landing call ig determined.

When welghting aceording to the invention is employed, the
method of allocation of calls may vary in the scope of hnown
methods, and so can the group control methods.

Though the invention ig degeribed above by the aid of one of
iks embodiments, the presentakion is not to be regarded as a
rastriction but khe ombediments of the invention may be
variad wikhin the limits defined by the following elaimgs,




THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method for contralling the elevators in an elevator group consisting of
two or more elevators in order to serve calls issued by means of call button
5 mounted at the landings, in which method each elevator i controlled by an

elevator control unit and the elevator group Is contralled by a group control
unit and in which a cast function Is calculated for the calls, said cost function
cemprising at least an elevator-specific factor and a floor-specific factor,
characterized In that an adjustable welght factor profile is defined for the calls

10 by weighting the calls Issued from at least one floor other than the entrance
floor with floor-specific weighting voefficients and that the order in which the
calls are served is determined by the group contral unit.

2. A method according to claim 1, characterized in that the weight factor
profile is defined on the basis of the intansity of passenger traffic on the floor.

:‘.. 16 8. A method according to claim 1, characterizad in that the weight factor
profilo can be adjusted separately for each floor.
I 4. A method according to claims 1 « 8, characterized in that the order in

which the calls are served is detorminad on the basis of tha call time.

5 A method according to ¢laims 1 « 3, characterized in that the order in
20  which the calis aie served is determined on the basig of the customer's
. walting time.

6. A method according to claima 1 « §, charactarized in that the weight
factors are permanently in force,




7. A method according to claims 1 « 5, characterized in that the weight
factors vary as a function of time.

8. A methaod for controlling the elevators in an elevator group substantially
5 as herein before desgribed with reference to and as illustratod in the

accompanying drawings.

Dated this 26th day of September 1996

KONE QY
10 By their Patent Attorneys
COLLISON & CO.
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ABSTRACT OF DISCLOSURE

The invention relates to a procedure for
controlling an elevator group, According
to the invention, the landing calls
iggued from different floors are weighted
by a floor-specific weight factor., The
weighted ¢all time ig atilized in the
calculation of the gerving time of the
calls and for the selection of the best
alavator to gerve a landing eall.,

Fig, 1
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