
GROUP SUPERVISION APPARATUS AND GROUP SUPERVISION METHOD FOR ELEVATOR
SYSTEM Background of the Invention: This invention relates to improvements
in a group supervision apparatus and a group supervision method for an
elevator system with a learning function. As group supervision apparatuses
each controlling a plurality of cages, ones using microcomputers have
recently been generalized. It has therefore become possible to readily
store data in the past, such as of the motions of the cages and the
occurrences of hall calls. An apparatus wherein a statistics device is
provided in an elevator system so as to collect the statistics of the
occurrences of passengers at respective floors in respective time zones and
to group-supervise cages on the basis of the statistical results collected,
is proposed in, for example, the official gazette of Japanese Patent
Application Laid-open No. 22274/1983. In addition, a group supervision
apparatus wherein a statistical unit to be handled is classified into three
types; a workday, a holiday and a half-holiday, is proposed in the official
gazette of Japanese Patent Application Laid-open No. 48875/1985.    A
prior-art example wherein the statistical 



unit to-be-handled is classified, is shown in Fig. 8. Referring to the
figure, the example includes hall buttons 21, workday traffic volume
measurement means 22, holiday traffic volume measurement means 23, a
timepiece 24, half-holiday traffic volume estimation means 25, cage
assignment means 26-, a drive control device 27 and a motor 28. The traffic
volume during the workday and during the    holiday are measured from the
outputs of the individual hall buttons 21. On the basis of these traffic
volumes and the output of the timepiece 24, the half-holiday traffic volume
estimation means 25 takes the statistics of traffic volumes in individual
time zones, whereupon it estimates the traffic volume during the forenoon
of the half-holiday by the use of the statistical results of the workday
and the traffic volume during the afternoon by the use of the statistical
results of the holiday. According to the estimated.results, the cage
assignment means 26 controls the assignment of cages and drives the
hoisting motor 28 through the drive control device 27 so as to operate the
cages. With this apparatus, an elevator system is group-supervised on the
workday and the holiday - 2 -    by the use of the statistics of the
traffic volumes 



of the elevator system collected as to the respective days and on the
half-holiday and by the use of the statistics estimated from the measured
results of both the workday and the holiday, whereby saving in the storage
capacity of a computer is permitted. However, traffic situations inside
buildings differ greatly, depending upon the uses of the interiors of the
buildings and upon the day of the week.  In some ordinary office buildings,
the traffic situations can be broadly classified into the three types of
the workday (any day from Monday to Friday), the holiday (Sunday and
festival days) and  the half-holiday (Saturday). Even on the workdays,
however, the traffic can be said to differ depending upon the days of the
week, for example, a morning meeting is held on Monday, so the traffic
concentrates on a certain floor at about 8 : 30 a.m., or there is no
overtime work on Friday, so the peak of the office-leaving hour
corresponding to concentrated traffic appears at a time earlier than on the
other workdays. Besides, in a hotel which has a wedding hall, many marriage
ceremonies are performed on a lucky day, in which case the traffic differs
from that on any other day. Thus, - 3 -    it is understood that the
traffic situation inside the building differs depending upon the days of
the week and upon whether the day is thought lucky or unlucky. It is 



unfavorable, however, to separately collect statistics even on days whose
traffic volumes are not very different from those on the other days, for
the reason that a large storage capacity is required for the computer.
Nevertheless, when the traffic situation is roughly classified into the
workday, holiday and half-holiday types, the precision of the statistical
results becomes low. Summary of the Invention: This invention has been made
in order to eliminate the problem as stated above, and has for its object
to provide a group supervision apparatus and method for an elevator system
which can attain saving in a storage capacity and which can heighten the
precision of statistics. According to the present invention, there is
provided a group supervision apparatus for controlling a plurality of cages
in an elevator system, wherein information items on elevator traffic states
are gathered, and future traffic states are predicted on the basis of the
gathered traffic state information items; the apparatus comprising; (a)
handling unit decision means for gathering traffic state information items
of the elevator system    for individual days in each of predetermined time
zones less than one day and over a predetermined term 



extending over a plurality of days, comparing the gathered information
items of individual days with each other, and setting days exhibitive of
similar traffic states within a predetermined range of differences as a
handling unit which is handled for group supervision, and (b) means for
collectively processing the traffic state information items of the handling
unit of the group supervision obtained with said handling unit decision
means. According to the present invention, there is further provided a
group supervision method for controlling a plurality of cages in an
elevator system, wherein information items on elevator traffic states are
gathered, and future traffic states are predicted on the basis of the
gathered traffic state information items; the method comprising: (a) the
first step of gathering traffic state information items of the elevator
system for individual days in each of predetermined time zones less that
one day and over a predetermined term extending for a plurality of days,
(b) the second step of comparing the gathered traffic state information
items in the time zones of individual days with each other, and deciding
whether or not similar traffic states within a    predetermined range of
differences are possessed in 



common, as to respective days in said predetermined term, (c) the third
step of setting the days decided mutually similar as the result of the
comparisons in the respective time zones as a handling unit, and (d) the
fourth step of collectively gathering and processing the traffic state
information items for the days which have been set within the same handling
unit. Brief Description of the drawings: Fig. 1 is an arrangement diagram
showing an embodiment of this invention; Fig. 2 is a block diagram of the
embodiment of this invention; Fig. 3, 4 and5 are flow charts each showing
the procedure of steps in the embodiments of this invention; Fig. 6 and
Figs 7(a) and 79b) are diagrams for explaining classification for
clarifying a statistical unit to-be-handled in the embodiments of this
invention; and Fig. 8 is an arrangement diagram of a prior-art example.
Throughout the drawings, the same symbols indicate identical or equivalent
protions. Description of the Preferred Embodiments: Now, embodiments of
this invention will be described with reference to the drawings.
Referring to Fig. 1, numeral 1 designates 



a hall button which is provided at each floor of a building, and numeral 2
designates load fluctuation detection means which is mounted on each cage
of an elevator system. The outputs of the hall buttons 1 and the detection
means 2-are gathered by traffic volume gathering means 3. Shown at numeral
4 is traffic volume statistics means, which is divided into statistical
handling unit decision means 5 for deciding the days of the week to have
their statistics taken as an identical pattern, and statistics means 6 for
actually executing statistical processing. A timepiece 7 sets the days of
the week and periods of time, and a group-supervisory control device 8
obtains statistical results from the statistics means 6 so as to perform
the group supervision of the elevator system. Fig. 2 is a block circuit
diagram of the embodiment shown in Fig. 1.  Numeral 11 indicates a learning
control device which is constructed of a microcomputer (hereinbelow,
abbreviated to "MC"). It includes a central processing unit (hereinbelow,
abbreviated to "CPU") 11A, a memory unit 11C configured of a read-only
memory (hereinbelow, abbreviated to "ROM") for storing programs and data of
fixed values,    as well as a random access memory (hereinbelow,
abbreviated to "RAM") for temporarily storing data 



such as calculated results, a transfer unit 11B for transferring data, a
statistics unit 11D for executing statistical processing, and the timepiece
7.  Numeral 12 indicates a group-supervisory device which is also
constructed of an MC, and which similarly includes a CPU 12A, transfer
units 12B and 12C, a memory unit 12E, a call allotment unit 12D for
allotting calls having occurred to optimum cages, and a conversion unit 12F
connected to the hall buttons 1. Numeral 13 indicates a cage control device
of each cage, which is also constructed of an MC, and which similarly
includes a CPU 13A, a transfer unit 13B, a cage call registration unit 13C,
and the load fluctuation detector 2. Next, the operation of the group
supervision apparatus will be described. Fig. 3 is a flow chart showing the
procedure of steps which is executed when an interrupt is applied to the
CPU 11A of the learning control device 11 every fixed time interval. At a
step ST1, the learning control device 11 sends and receives data to and
from the CPU 12A of the group-supervisory device 12. The data items to be
sent on this occasion contain    traffic parameters (for example, the
occurrence rate of cage calls and the predicted value of the number of
getting-on persons), while the data items 



to be received contain quantities on a traffic volume (for example,
getting-on and -off loads and the occurrence number of hall calls). A step
ST2 sets what day of the week that day of statistical processing is, in
accordance with the information of the timepiece 7.  At a step ST3, whether
or not that day is a day of the week to-be-learnt is decided. Here,
holidays (festival days) being weekdays shall not be set as the days of the
week to-be-learnt.  If that day is the day of the week to-be-learnt, a step
ST4 executes the statistical processing in a pattern to which the day of
the week of that day belongs, and if not, a step ST5 prevents the execution
of the statistical processing. In this way, the traffic volume of the day
of the week to have its statistics collected is stored in the memory unit
11C. Fig. 4 is a flow chart showing the procedure of steps for deciding
whether or not the statistical processing of each time zone is to be
executed, and for controlling the statistical processing. The "time zones"
here are obtained, for example,    10 by dividing one day by a specified
number so that the getting-on and -off loads may become uniform. The
statistical processing shall be executed in 



each of the time zones. At a step ST11, the dispersion degrees of the loads
of the respective floors in the particular time zone are computed. The
"dispersion degrees" here are the getting-on and -off loads at each floor
expressed as values relative to the mean values thereof at each floor.  A
step ST12 computes the distance A of the dispersion degrees (this distance
being the extent to which the actually measured values and statistical
values of the respective floors differ). The formula of the computation can
be expressed as follows: (Measured getting-on load   Statistical getting-on
load Floors  dispersion degree      -dispersion degree Number of Service
floors (Measured getting-off load    Statistical getting-off load Floors
dispsion degree         -  dispersion degree         I Number of Service
floors A step ST13 computes the distance B of the total loads.  The formula
of the computation can be expressed as follows: (Measured getting-on total
load - Statistical getting-on total load Statistical getting-on total load
Measured getting-off total load - Statistical getting-off total load
Statistical getting-off total load    The distance [err] of that day of the
statistical processing is obtained at a step ST14, and subject 



to the obtained value exceeding a predetermined value, whether or not that
day is an initial day to-be-learnt is decided at a step ST15. The "initial
day to-be-learnt" signifies a day dn which at least one week, for example,
has not lapsed yet immediately after the start of the statistics. Meantime,
data items to have their statistics collected are not sufficiently
available yet. A step ST16 decides if that day is a statistics inhibiting
day or a holiday (no statistics being taken on holidays), and if not,
time-zonal statistical processing is executed at a step ST17. The
"statistical processing" here contains, for example, the following: -Wait
time statistics Long wait call statistics At a step ST18, service data
items for one day are generated. The procedure of steps shown in Fig. 4 is
executed according to an interrupt applied each time a new time zone is
reached. Fig. 5 is a flow chart showing the procedure of steps for deciding
a statistical unit to-be- handled(in which a plurality of days of the week
are collectively handled). By way of example, this    program is called out
once a week so as to execute the decision processing. Here, only the
processing on weekdays (Monday - Friday) shall be executed 



with the traffic patterns of Saturday and Sunday regarded as being
obviously different from those of the other days of the week. At a step
ST21, a day of the week [err] is fetched. At a step ST22, another day of
the week WK2 different from the day of the week [err] is fetched. The
number of time zones in which the statistical magnitudes of the days of the
week wk1 and wk2 are similar [err] is put as [err] The quantity [err] is
the number of the time zones in which, for example, the difference of the
total getting-on and -off loads becomes within a predetermined value
between the days of the week WK1 and WK2.  If [err  = 10 holds, it is meant
Tues. that the number of the time zones in which the difference of
statistical data becomes within a predetermined value between Monday and
Tuesday is 10. Naturally, this number becomes smaller than the divisional
number of the time zones.  Since the individual days are divided by the
identical number, the respectively corresponding time zones of the same No.
are compared with each other.    At a step ST23, a getting-on and -off load
[err] in the time zone k of the day of the week 



[err] is fetched. At a step.ST24, a getting-on and -off load [err] in the
time zone k of the day of the week wk2 is fetched. A step ST25 decides if
the difference of the loads[err] and [err] is less than a predetermined
value, and if so, a step ST26 increases the count number [err] by one. If
all the time zones have been compared, is decided at a step ST27 (and a
step ST28), and if all the days of the week to be handled have been
compared, is decided at steps ST29 and ST30. Thus, the processing is
repeated until the ends of the comparisons are decided. The decision for
selecting a group of time zones as the statistical unit to- be-handled can
be rendered by the above steps. At the final step ST31 in Fig. 5, the days
wkl of the week wk1 and wk2 as to which the count [err] exceeds the
predetermined value are set as the collective statistical unit
to-be-handled. That is, the group of time zones being the plurality of days
of the week, as to which the number of the time zones exhibiting small
traffic volume differences between the respective days of the week exceeds
the predetermined value in accordance with the    count number [err]
evaluated by the procedure of steps shown in Fig. 5, are registered in a
single 



pattern as the days of the week whose traffic patterns are similar. This
operation of the registration will be explained on an example of a
classification diagram illustrated in Fig. 6. Pattern-3 has been decided to
have a large number of similar time zones, with the result that the traffic
states of one week can be predicted with five patterns. Thus, Tuesday,
Wednesday and Thursday are deemed to exhibit the identical traffic pattern
as shown in Figs. 7(a) and 7(b). Thenceforth, these three days of the week
have their statistics handled as the same unit. Incidentally, an UP traffic
volume in each of Figs. 7(a) and 7(b) represents the total getting-on load
of the elevator system in the UP direction thereof for one day, while a
DOWN traffic volume represents the total getting-on loadin the DOWN
direction for one day. For the sake of brevity, the two-dimensional aspect
of the UP/DOWN traffic volumes is referred to here. In actuality, however,
statistics are collected in more dimensions including main-floor traffic
volumes and forenoon and afternoon traffic volumes, whereby the traffic
states of the building    are predicted. Even on the plurality of days of
the week which have once been regarded as exhibiting the 



identical traffic pattern, their traffic patterns might fluctuate due to,
for example, the change of tenants in the building.  On such an occasion,
the days of the week are recombined according to the procedure of steps
described with reference to Fig.5. In the above, the days of the week,
namely, one week have been exemplified as one cycle to-be-handled. Needless
to say, however, the example is not restrictive, and one month may well be
set as one cycle by handling the days of 1st - 30th by way of example. As
described above, according to this invention, days exhibiting similar
traffic states have their information items gathered and processed as an
identical unit. Therefore, the invention brings forth the effects that
saving in the storage capacity of a computer can be attained and that
statistical results of enhanced precision are obtained.    CLAIMS 1.  A
group supervision apparatus for controlling a plurality of cages in an
elevator system, wherein information items on elevator traffic states are
gathered, and future traffic states are predicted on the basis of the
gathered traffic state information items; the apparatus comprising: (a)
handling unit decision means for gathering 



traffic state information items of the elevator system for individual days
in each of predetermined time zones less than one day and over a
predetermined term extending over a plurality of days, comparing the
gathered information items of individual days with each other, and setting
days exhibitive of similar traffic states within a predetermined range of
differences as a handling unit which is handled for group supervision, and
(b) means for collectively processing the traffic state information items
of the handling unit of the group supervision obtained with said handling
unit decision means. 2. A group supervision method for controlling a
plurality of cages in an elevator system, wherein information items on
elevator traffic states are gathered, and future traffic states are
predicted on the basis of the gathered traffic state information items;
the method comprising: (a) the first step of gathering traffic state
information items of the elevator system for individual days in each of
predetermined time zones less than one day and over a predetermined term
extending for a plurality of days, (b) the second step of comparing the
gathered traffic state information items in the time zones of individual
days with each other, and deciding whether or 



not similar traffic states within a predetermined range of differences are
possessed in common, as to respective days in said predetermined term, (c)
the third step of setting the days decided mutually similar as the result
of the comparisons in the respective time zones as a handling unit, and (d)
the fourth step of collectively gathering and processing the traffic state
information items for the days which have been set within the same handling
unit. 3. A group supervision apparatus substantially as hereinbefore
described with reference to Figures 1 to 7 of the accompanying drawings. 4.
A method of group supervision according to claim 2 substantially as
hereinbefore described. *   C   L  M  S   *    


