
2144560 -1- "ELEVATOR CONTROL APPARATUS The present-invention relates to
elevators, and more particularly to an apparatus well-suited for
controlling a D.C. or A.C. elevator or a hydraulic elevator. In general,
elevators can be classified depending upon' their drivers, into a D.C. or
A.C. elevator which employs a D.C. or A.C. motor and a hydraulic elevator
which is driven through a hydraulic mechanismby an electric motor. Further,
depending upon their uses, they can be classified into a passenger
elevator, a freight elevator, an automobile elevator and any other special
elevator. Since any of these elevators has the peculiar property of being
vertical traffic means, importance is attached to the precision of floor
arrival besides the safety.  In the case of the elevator, an inferior floor
arrival precision appears as the vertical difference or level difference
between a floor and a cage, and the difference hinders getting on and off.
In order to attain a high floor arrival preci- sion, there has been usually
adopted a system wherein during deceleration, the driving motor is 



controlled using as a desired control value a velocity command which is
determined by the relationship between a distance to a target stopping
position and a velocity. Only with this system, however, it is difficult to
attain a satisfactory floor arrival precision, and more contrivances have
been proposed and adopted. As a typical one of them, a system wherein the.
position of the cage is directly and continuously detected near a stopping
floor, and wherein the cage is operated at a slight velocity on the basis
of the detected position in the vicinity of the stopping position has been
adopted for long espe- cially in the D.C. elevator. Regarding the A.C.
elevator which is difficult of generating such slight velocity, it has been
known to adjust the deceleration starting point of the elevator in
dependence upon the load of.the cage because this load affects the floor
arrival precision. Besides, it has been proposed in the specification of
U.S. Patent No. 4,319,665 that    -3- a braking or driving torque
corresponding to the load is generated in the vicinity of the stopping
position, thereby to make more improvements. 



Regarding the hydraulic elevator, as has been known from the specification
of U.S. Patent No. 3,530,958 by way of example, the floor arrival precision
fluctuates greatly depending upon the temperature of oil, and hence, a
contrivance for keeping the oil temperature constant is made. Meanwhile, in
the recent elevator control employing a digital computer, it has become
possible to detect the position of the cage in 1 - several mm unit by
counting pulses which are generated in proportion to the travel of the
cage, and it has become possible to expect more enhance- ment in the floor
arrival precision.  In such system, the detection precisions of the cage
position and each floor position have direct influence on the floor
-arrival precision, and it is therefore contrived to enhance the detection
precisions.  As one of such contrivances, the specification of U.S. Patent
No. 4,387,436 has proposed a system wherein using a digital computer, the
position of a cage is detected without being affected by the wear of an
equipment    -4- or the elongation of a rope, whereupon an elevator is con-
trolled. In addition, the specification of U.S. Patent No. 4,367,811 has
proposed a system wherein the position of each 



floor is detected at high precision, and an elevator is 5 controlled using
the floor position and a cage position which is obtained by counting the
pulses. All the elevators have been improved in the floor arrival precision
by these systems, but more improvements are desired in view of the
importance thereof. 10         It is an object of the present invention to
provide, in an elevator which is driven by the use of an electric motor, an
elevator control apparatus which can  enhance the floor arrival performance
of an elevator cage. According to the present invention there is provided
15 an elevator control system including:- a motor for driving an elevator
cage which serves a plurality of floors; torque adjusting means for varying
the torque pro- duced by said motor in accordance with a control command 20
based on the difference between a velocity command and an actual velocity
of the elevator cage; elevator supervisory means for observing generation
of calls in the floors and the elevator cage to furnish a start command and
to schedule a stopping floor in response 25 to the observed call; sensing
means provided for detection of floor arrival control error fluctuating
factors affecting the floor arrival control of the elevator cage; and    -5



motor control means receiving the start command, information of the
scheduled stopping floor and output of said sensing means and providing the
control command to said torque adjusting means, said motor control means
having 5  a processing unit and a memory unit for storing a program to
control the operation of the processing unit and various control values
and/or control element constants, in which the memory unit stores a
correction magnitude for modifying the control command in accordance with
the floor arrival 10 control error in the form of a correction magnitude
table in which the floor arrival control error fluctuating factors are made
parameters; said processing unit being programed to execute the operation
including the following steps:- 15         (a) after appearance of the
start command, taking in the predetermined floor arrival control error
fluctuating factors from said sensing means; (b) reading out the correction
magnitude from an area of the correction magnitude table designated by the
20 taken-in floor arrival control error fluctuating factors as the
parameters and generating the control command modified by the read-out
correction magnitude; (c) providing the modified control command to said
torque adjusting means; 25         (d) on the basis of observation of the
travel of the elevator cage, returning to the step (b) to repeat the above
mentioned operation during the travel of the elevator cage and advancing to
the next step (e) when the elevator  



-6- cage stops; (e) detecting the floor arrival control error resulting
from the travel of the elevator cage of this time; 5         (f) obtaining
a renewed correction magnitude by amending, on the basis of the detected
floor arrival control error, the correction magnitude which has been used
in the modification of the control command for the travel of the elevator
cage of this time; and 10         (g) rewriting the content of the area of
the correction magnitude table designated in the step (b) by means of the
renewed correction magnitude. The present invention will now be described
by way of examples with reference to the accompanying 15 drawings,
wherein:- Figures 1 to 19 show one embodiment of the present invention,
wherein Figure 1 is a general constructional view of a case where the
invention is applied to a D.C. elevator, Figure 2 is a diagram of 20 the
relationship between the velocity command and the velocity of an elevator,
Figure 3 is a diagram for explaining the operating principle of one
embodiment, Figure 4 is a memory map of the present embodiment, Figure 5 is
a basic   



-7- flow chart of the present embodiment for motor control, Fig. 6 is a
schematic flow chart of learning on a floor arrival error, Fig. 7 is a
detailed flow chart of floor arrival error detec- tion, Fig. 8 is a
detailed flow chart of the preparation of a floor arrival data table, Fig.
9 is the floor  arrival data table, Fig. 10 is a detailed flow chart of
statistic processing (factor analysis) concerning floor arrival data, Fig.
11 is a velocity command amendment magnitude table concerning four factors,
Fig. 12 is a velocity command amendment magnitude table concerning two
factors, Fig. 13 is a velocity command amendment magnitude table concerning
three factors, Fig. 14 is a detailed flow chart of conversion into the
velocity command amendment magnitude table concern- ing two factors, Fig..
15 is a detailed flow chart of conversion into the velocity command
amendment magnitude table concerning three factors, Fig. 16 is a detailed
flow chart of the calculation of the velocity command amendment magnitude,
Fig. 17 is a detailed flow chart of storage into the velocity command
amendment magnitude table concerning two factors, Fig. 18 is a detailed
flow chart of storage into the velocity command amendment   



-8- magnitude table concerning three factors, and Fig. 19 is a detailed
flow chart of velocity command generation using the velocity command
amendment magnitude; and Figs. 20 to 33 serve to elucidate another
embodiment of the present invention, wherein Fig. 20 is a detailed flow
chart for learning on the floor arrival error, Fig. 21 is another de-
tailed flow chart for the learning on the floor arrival error, Fig. 22 is
still another detailed flow chart for the learning on the floor arrival
error, Fig. 23  is a detailed flow chart of the statistic processing of an
evaluated velocity command, Fig. 24 is a velocity command amendment
magnitude tablefor an individual floor arrival control error fluctuating
factor. Fig. 25 is a detailed flow chart of velocity command generation
using the velocity command amendment magnitude, Fig. 26 is a diagram of the
relationship between the velocity at passage through a fixed point and the
floor arrival error, Fig. 27 is a schematic flow chart for motor control
employing a floor arrival velocity, Fig. 28 is a detailed flow chart of
learning on the floor arrival velocity, Fig. 29 is a diagram of the
relationship between the period   



-9- of time after passage through a fixed point and the floor arrival
error., Fig. 30 is a schematic flow chart for motor control employing a
floor arrival time, Fig. 31 is a detailed flow chart of learning on the
floor arrival time, Fig. 32 is a schematic flow chart in the case of
amending a control constant, and Fig. 33 is a detailed flow chart of torque
command generation using a control constant amendment magnitude. Now, the
present invention will be described in detail in conjunction with an
illustrated embodi- ment. Although the D.C. elevator will be described as
an example here, the invention can be similarly performed for the A.C.
elevator and also for the hydraulic elevator. In the embodiment, the case
of employing a digital computer will be exemplified, and the general
hardware construction, the operating principles, and the software
construction for realizing the operations will be described in succession.
Lastly, software constructions according to the other embodiments will be
described.    



- 10 - Fig. 1 is a general constructional diagram of one embodiment of a
D.C. elevator control apparatus to which the present invention is applied.
Referring to the figure, an elevator cage 8 and a balance weight 7 are
suspended by a sheave 6 through a rope 12 in well bucket fashion, and a
D.C. motor 4 drives the cage 8 through the sheave 6. On the other hand, in
the motor control portion 20 of the elevator, when a start command and
informa- tion required for the operation, such as stopping floor
information, are received by a CPU 21 from an elevator supervisory device
1, the ignition signals of power converters 2, 3 for controlling the cage
driving D.C. motor 4 are prepared from data stored in a ROM 25 as well as a
RAM 26 and information necessary for the control received from an A/D
converter 22 as well as a counter 23, in accordance with software written
in the ROM 25, and the delivered to gate devices 32, 33 through a PIA 24.
Here, the "information necessary for the- control" signifies the
information of a load in the cage derived from a load sensor 9, the
information of the temperature of the motor derived from a temperature
sensor 31, the information of - the velocity of the cage derived from.a
velocity    



- 11 - sensor 5, and the information of the position of the cage derived
from a pulse generator 10 and a microoperation position sensor 11. Next,
the operating principles of the present embodiment will be described with
reference to Figs. 2 and 3. Fig. 2 is a graph showing the relationship of
the velocity to the command of the elevator. As shown in the figure, in the
elevator, during acceleration, a time-based velocity command VC with a good
ride taken into consideration is generated, while during deceleration, a
distance- based velocity command VCr dependent upon a distance to a
shceduled stopping position is generated in order to accurately stop the
cage at the scheduled stopping position.  The motor 4 is controlled in
accordance with the commands, and a case is con- sidered where the actual
velocity V thereof has become a characteristic indicated by a dotted line.
The relationship on this occasion between the velocity V and the
distance-based velocity command [err] immediately before the stoppage is
illustrated in Fig. 3. Here in the figure, in order to facilitate
understanding of the floor arrival error (although this floor arrival error
is indicated as an example of the floor arrival    



- 12 control error in the present embodiment, the floor arrival control
error in the present invention is not restricted thereto but shall also
include the elements of the velocity and the time to be ex- plained later),
the distance r is indicated on the axis of abscissas, and the actual
velocity in the case of controlling the motor with a preset dis-
tance-based velocity command VCrl (hereinbelow, termed "reference
distance-based velocity command") is denoted by V1. More specifically, the
actual velocity V1 follows up the command VCrl with a predetermined delay,
and the distance on this occasion between the stopping position of the cage
and the scheduled stopping floor position 0 becomes the floor arrival
position d. In the conventional D.C. elevator, the cage has been operated
to the floor position 0 at the slight velocity in order to eliminate the
floor arrival error d. In contrast, in the present embodiment, the floor
arrival error d is detected so as to correct a velocity command in the next
operation. That is, the floor arrival error d is calculated in terms of the
velocity into a correction magnitude S, with which the reference
distance-based velocity    



- 13 - command [err] is corrected, whereby the distance- based velocity
command VCr2 is prepared.  Thus, the corrected distance-based velocity
command VCr2 is used for the control in the next operation, thereby to
realize the operation indicated by a velocity [err] and to ameliorate the
floor arrival precision. The floor arrival error d fluctuates depending
upon operating conditions on each occasion. More specifically, a load
torque viewed from the motor, the elongation percentage of the rope, the
set position of the position sensor of each floor, etc. change depending
upon the load, running direction and scheduled stopping floor of the cage,
etc., and the control characteristics of the motor change depending upon
the temperature thereof, so that they form factors to fluctuate the floor
arrival error d. In the present embodiment, therefore, the com- ponents of
the floor arrival error d are collected for the respective floor arrival
error fluctuating factors, the fluctuating factors greatly influential upon
the floor arrival error d are analyzed by statistic processing, and the
components of the correction magnitude S for the respective fluctuat- ing
factors of great influence are calculated.    



- 14 - Thus, in the operation of the elevator, the reference distance-based
velocity command [err] is corrected by the use of the correction magnitude
S correspond- ing to the fluctuating factors at that time, whereby the
floor arrival error d is not affected even when these fluctuating factors
have changed. There will now be described the software con- struction of
the motor control portion 20 for realizing the operation. Fig. 4 shows
memory maps for storing data etc. to be used in the present embodiment.
Shown in (A) of the figure is a table for generating the refer- ence
distance-based velocity command VCrl in which are stored reference
distance-based velocity com- mands corresponding to residual distances
[err] (i = 0, ....., n.; i being an integer) to the scheduled stopping
position as shown in Fig. 3. (B) of Fig. 4 shows a floor height table,
which indicates the values of respective floors in the case where pulses
produced by the pulse generator are counted while being added or subtracted
in accordance with the moving direction (ascent or descent) of the cage,
and which is described in detail in the specification of U.S. Patent No.
4,367,811 mentioned before.  (C) of the figure    



- 15 - shows the memory map of variables for use in the present embodiment.
Fig. 5 is a basic flow chart for explaining the outline of the processing
of the elevator motor control portion 20. Upon receiving the start command
from the elevator supervisory device 1, the controlling CPU detects the
temperature of the motor 4 and the load in the cage 8 as indicated by
numerals 40 and 50 in the figure and starts the elevator.  During the
operation of the elevator, processing steps 60 to 100 are successively per-
formed every sampling period.  More specifically, as indicated by numeral
60 in the figure, the posi- tion of the cage 8 is detected in such a way
that the pulses of the pulse generator 10 are counted in consideration of
the moving direction of the cage 8, and the velocity of the cage 8 is
detected in such a way that the output of the velocity sensor 5 is
A/D-converted (25).  In addition, as indicated by numeral 2000 in the
figure, a velocity command is generated using the velocity command
correction magnitude S. 'As indicated by numeral 80 in the figure, a torque
command is generated by comparing the detected velocity of the cage and the
generated velocity command.  As indicated by    



- 16 - numeral 90 in the figure, this torque command is converted into a
current command, namely, the ignition signal of the power converter which
controls the motor for driving the cage, and the ignition signal is applied
to the gate device of the power converter. Such processing is cyclically
performed every sampling period till the end of the elevator operation.
After the end of the operation, as indicated by numeral 1000 in the figure,
the floor arrival error is detected to execute learning on this floor
arrival error and to evaluate the velocity command correction magnitude for
use in and after the next operation. Next, the learning on the floor
arrival error indicated by Step 1000 will be described in detail. Fig. 6
shows a flow chart of the outline of the processing in the learning on the
floor arrival error. Here, the floor arrival error is first detected as
indicated by numeral 1100 in the figure, and a floor arrival data table
indicative of the relationship between the floor arrival control error
fluctuating factors and the floor arrival error is subsequently prepared as
indicated by numeral 1200 in the figure. Further, as indicated by numeral
1300 in the figure, statistic    



- 17 - processing concerning floor arrival data (factor analysis) is
performed using the floor arrival data table in order to clarify the causal
relations between the floor arrival control error fluctuating factors and
the floor arrival error. That is, to what extent each of several floor
arrival control error fluctuating factors to be mentioned later concerns
the floor arrival error is analyzed, to determine the factors which are to
be stored in the table as the parameters of the velocity command correction
magnitude S. Thereafter, as indicated by numeral 1400 in the figure, the
velocity command correction magnitude S is calculated from the detected
floor arrival error, and the velocity command correction magnitude S is
stored in the table with the parameters being the factors relevant to the
floor arrival error determined by the factor analysis. In this regard,
however, the factor analysis cannot be carried out unless the data items of
the floor arrival data table gather to some extent.  For this reason, the
calculated values of the velocity command correction magnitude S are stored
in a table in which parameters are all the floor arrival control error
fluctuating factors considered, at a stage preceding the    



- 18 - factor analysis, whereupon the table of the velocity command
correction magnitude with the parameters being all the floor arrival error
fluctuating factors is converted into the table with the parameters being
only the factors found to con- cern the floor arrival error as the result
of the factor analysis, when the factor analysis has been finished. Next,
the contents of the respective blocks 1100 to 1400 indicated in the figure
will be de- scribed in detail. First, the details of the detection of the
floor arrival error indicated in the block 1100 are shown in Fig. 7.  Shown
in (A) of the figure is a method in which, as indicated by numeral 1101,
the floor arrival error d is evaluated from the present position PS of the
cage obtained by counting the pulses produced by the pulse generator and
the floor height table value [err]. This method has the merit that the
position sensor for the microoperation is dispensed with. Subsequently,
shown in (B) of the figure is a method in which the floor arrival error d
is evaluated by subjecting the output of the micro- operation position
sensor to A/D conversion as indicated by numeral 1102.  Symbol [err]
denotes    



-19- a constant for obtaining the floor arrival error d through the A/D
conversion. Further, shown in (C) is a method in  which the floor arrival
errors obtained by both the methods illustrated in (A) and (B) are
respectively denoted by d  and d  as A      B indicated by numerals 1103
and 1104, and the floor arrival error d is evaluated from these two
results. In a case where constants [err] and [err] indicated in Step 1105
in the figure meet [err],   the average of [err]  and [err] becomes the
floor arrival error d, and in a case where they meet [err] < [err], the
floor arrival error d is evaluated by more weighting the result dB obtained
with the method of (B) than that obtained with the method of (A). Now, the
preparation of the floor arrival data table indicated in Block 1200 in Fig.
6 is detailed in Fig. 8.  In preparing the floor arrival data table, all
the floor arrival control error fluctuat- ing factors in the operation of
this time having been detected beforehand are first read out as indicated
by numeral 1201 in the figure.  In the present embodiment, the floor
arrival control error fluctuating factors are the running direc- tion ED,
load L, motor temperature TE and stopping floor FN.  Next, as indicated by
numeral 1202,   



- 20 - areas which correspond to the conditions of the floor arrival
control error fluctuating factors in the operation of this time are
searched for in the floor arrival data table. That is, areas which contain
floor arrival data corresponding to the running direction ED, load L, motor
temperature TE and stopping floor FN in the operation of this time are
searched for in the floor arrival data table shown in Fig. 9. As indicated
by numeral 1203, if the floor arrival data items have already been stored
in the corresponding areas is checked. If any is not stored, a floor
arrival error detected this time is stored into the corresponding area as
the floor arrival data as indicated by numeral 1204. When such processing
is performed, the floor arrival data table becomes a table which indicates
the relations of the floor arrival control error fluctuating factors with
the floor arrival error in the case where the velocity command correction
magnitude S is null, namely, the case where the elevator is controlled by
the reference distance- based velocity command (controlled by the identical
velocity command). Although only the floor arrival data table for the
ascent operation is shown in Fig. 9, a similar floor arrival data table is
also   



- 21 - prepared for the descent operation. Next, the details of the
statistic processing on the floor arrival data (factor analysis) indicated
in Step 1300 in Fig. 6 are exemplified in Fig. 10. The figure illustrates a
case where, among the floor arrival control error fluctuating factors, the
three of the load L, stopping floor FN and motor temper- ature TE are
subjected to the factor analysis. Here, as indicated by numeral 1301, the
quantity of data of the floor arrival data table is first checked to judge
if the factor analysis is possible. When the factor analysis is possible,
processing steps 1302 et seq. are executed. Hereinbelow, these processing
steps will be described in detail. Now, when note is taken of the load L by
way of example, the average value of floor arrival data is expressed by
[err] in Block 1302 in the figure in a case where the stopping floor FN and
the motor temperature TE remain constant (FN = 1st floor, [err] and where
only the load L has changed. Subsequently, the average 6 of L the absolute
values of the differences between this average value D and respective floor
arrival L data is obtained as indicated by Block 1303 in the figure.  Then,
this average [err]  becomes a numerical 



- 22 - value indicative of the dispersion of the floor arrival data
(namely, floor arrival errors) in the case where only the load L has
changed, and it can be said that the floor arrival error is more affected
as the numerical value is greater. Likewise, regarding the stopping floor
FN and the motor temperature TE, [err] and [err] are evaluated as indicated
in Blocks 1302 and 1303. Subsequently, in order to compare and analyze the
magnitudes of these numerical values 6L' [err] and [err]' the averages
[err]' [err] and [err] are rearranged as indicated by numeral 1304, to set
the greatest one of them as 61, the second greatest one as 62 and the
smallest one as 63. As indicated by numeral 1305, the magnitudes of 61 and
62 are compared. In a case where 61 is sufficiently greater than 62 (in the
illustration, 10 times or more greater), the floor arrival error is judged
to be almost governed by the factor denoted by 61 and the running direction
ED excluded from the factor analysis of this time. Then, as indicated by
numeral 1307, a flag indica- tive of the judgement (SCFLAG) is set,
whereupon as indicated by numeral 1310, the table of the velocity command
correction magnitude S prepared before, with the parameters being the
running 



direction ED, load L, stopping floor FN and motor temperature TE as shown
in Fig. 11, is converted into a table whose parameters are the running
direction ED and the factor denoted by 61 (in the illustration, the load L)
as shown in Fig. 12. In addition, as indicated by Step 1306 in Fig. 10, the
magnitudes of [err] and [err] are compared. In a case where 63 is
sufficiently smaller than 62 (in the illustration, below 1/10), it is
judged that the factor denoted by[err] hardly affects the floor arrival
error.  As indicated at numeral 1308, a flag indicative of this is set. As
indicated at numeral 1330, the table of the velocity command correction
magnitude S prepared before in which the parameters are the running
direction ED, load L, stopping floor FN and motor temperature TE as shown
in Fig. 11 is converted into a table the three factors except the factor
denoted by 63 (in the illustration, the motor temperature TE) are used as
parameters as shown in Fig. 13. Next, the conversion of these tables will
be described in detail. Fig. 14 illustrates the details of the conversion
indicated at Step 1310, into the table whose parameters are the running
direction ED and the factor denoted by [err]  Here  



- 24 - as indicated at numerals 1311 and 1312, 61 and [err] and also [err]
and [err] are compared, thereby to judge if the factor denoted by 61 is the
load L, stopping floor FN or motor temperature TE. In the figure, the
processing of 1313 et seq. illustrates a case where the factor denoted by
[err] is the load L, the processing of 1319 et seq. a case where it is the
stopping floor FN, and the processing of 1324 et seq. a case where it is
the motor temperature TE. Now, the case where the factor denoted by 6 is
the load L will be taken 1 as an example, and the processing of 1313 et
seq. will be explained. Here, the processing of calculating the average Sk
of all velocity command correction magnitudes (numbering m x p where m
denotes the number of stopping floors, and p denotes the number of sections
of the motor temperature) for an identical load section (1315 in the
figure) and storing it into the table (1317 in the figure) is performed for
all the load sections (1313, 1314 and 1316 in the figure) and in both the
running directions (1318 in the figure). In addition, the processing of
1319 et seq. is performed for an identical stopping floor, and the
processing of 1324 et seq. is performed for an identical motor 



- 25 - temperature section, similarly to the processing of 1313 et seq. for
the load. Next, Fig. 15 illustrates the details of the conversion indicated
at numeral 1330 in Fig. 10, into the table whose parameters are the three
factors other than the factor denoted by 63. Here, as indicated by numerals
1331 to 1335, 61 and [err] are compared with [err] and     thereby to judge
if the factors denoted by [err] and [err] are the load L, stopping floor FN
or motor temperature TE. In the figure, the processing of 1336 et seq.
illustrates a case where the factors denoted by [err] and [err] are the
load L and the stopping floor FN, the processing of 1345 et seq. a case
where they are the stopping floor FN and the motor temperature TE, and the
processing of 1353 et seq. a case where they are the motor temperature and
the load L. Hereinbelow, the processing of 1336 et seq. will be described
as an example. Here, the processing of calculating the average S   of all
the velocity command amendment magnitudes (numbering p which denotes the
number of sections of the motor temperature) for an identical load section
and stopping floor (1340 in the figure) and storing it into the table (1341
in the figure) 



- 26 - is performed for all the stopping floors (1338, 1339 and 1342 in the
figure) and all the load sections (1336, 1337 and 1343 in the figure) and
in both the running directions (1344 in the figure). In addition, the
processing of 1345 et seq. is performed for an identical stopping floor and
motor temperature section, and the processing of 1353 et seq. is performed
for an identical motor temperature section and load section, similarly to
the processing indicated at 1336 et seq. Next, the details of the
calculation of the velocity command amendment magnitude S shown at 1400 in
Fig. 6 are shown in Fig. 16. As shown in (A) of Fig. 7, the floor arrival
error d has a plus value when the cage deviates on the upper side relative
to the position of the stopping floor, and it has a minus value when the
cage deviates on the lower side. As indicated by numerals 1401, 1402 and
1403 in Fig. 16, therefore, whether or not the cage has stopped beyond a
scheduled stop- ping position is judged from the running direction and the
sign of the floor arrival error. When it has been judged that the cage has
stopped beyond the scheduled stopping position, the velocity 



- 27 - command amendment magnitude S is amended in pro- portion to the
magnitude of the floor arrival error d from the velocity command amendment
magnitude used in the operation of this time as indicated at numeral 1404
in the figure, in order to control the cage so as to stop on this side more
in the next operation than in the operation of this time as to the same
floor arrival control error fluctuating factor.  Here, k in Step 1404 is a
constant for reflecting the distance (floor arrival error) upon the
velocity (velocity command). On the other hand, when the cage has stopped
on this side of the scheduled stopping position, processing indicated at
numeral 1405 in the figure is performed on.the basis of a similar idea.
Flags SCFLAG indicative of factor analysis results are referred to as
indicated by numerals 1406 and 1407, whereupon velocity command amendment
magni- tudes S obtained are stored as indicated by numerals 1410 (the
number of factors = 2), 1430 (the number of factors = 3) and 1450 (the
number of factors = 4) in accordance with the number of the parameters of
the velocity command amendment magnitude S, that is, with the number of
those factors among the initially set floor arrival 



- 28 - control error fluctuating factors (running direc- tion ED, load L,
stopping floor FN and motor temperature TE) which have been found
influential upon the floor arrival error as the result of the factor
analysis. At the stage before the factor analysis is performed, that is, at
the stage at which the floor arrival data items of the floor arrival data
table are insufficient for performing the factor analysis, and in a case
where it has been judged as the result of the factor analysis that all the
initially set floor arrival control error fluctuating factors (here, four
factors) are influential upon the floor arrival error, the table of the
velocity command amendment magnitude S in which all the factors are used as
the para- meters is naturally prepared as indicated by Step 1450. Next, the
storage into the table of the velocity command amendment magnitude S shown
at numeral 1410, 1430 or 1450 in the figure will be described in detail.
First, the details of the storage into the velocity command amendment
magni- tude table concerning 2 factors illustrated at 1410 in the figure
are shown in Fig. 17. Here, likewise to Steps 1311 and 1312 in Fig. 13, the



- 29 - floor arrival control error fluctuating factors to be used as the
parameters of the table of the velocity command amendment magnitude S are
judged by comparing 6 with 6  and 6  as indicated at numerals 1411 and
1412. The processing indicated by Steps 1413 et seq. corresponds to a case
where the parameters are the running direction ED and load L, the
processing indicated by Steps 1417 et seq. a case where they are the
running direction ED and stopping floor FN, and the processing indicated by
Steps 1420 et seq. a case where they are the running direction ED and motor
temperature TE.  The processing of 1413 et seq. will be ex- plained as an
example.  The load L in the operation of this time is read out (Step 1413
in the figure), that area of the table of the velocity command amendment
magnitude S which corresponds to the running direction ED and load L at
this time is searched for (Step 1415 in the figure), and the velocity
command amendment magnitude S calculated by Step 1404 or 1405 in Fig. 16 is
stored into this area (Step 1416 in the figure).  The proces- sing of 1417
et seq. and the processing of 1420 et seq. are similar to the above.
Secondly, the details of the storage into the velocity command 



- 30 - amendment magnitude table concerning 3 factors illustrated at 1430
in Fig. 16 are shown in Fig. 18. Here, likewise to Steps 1331, 1332, 1334
and 1335 in Fig. 15, [err] and [err] are compared with [err] [err] and
[err] as indicated at numerals 1431, 1432, 1433, 1434 and 1435, to judge
the floor arrival control error fluctuating factors which ought to be used
as the parameters of the table of the velocity command amendment magnitude
S. The processing of 1436 et seq. indicates a case where the parameters are
the running direction ED, load L and stopping floor FN; the processing of
1439 et seq. a case where they are the running direc- tion ED, stopping
floor FN and motor temperature TE; and the processing of 1442 et seq. a
case where they are the running direction ED, load L and motor temperature
TE. In any of the cases, there is performed the processing of reading out
the parameters, searching for the corresponding area, and storing into the
area the velocity command amendment magnitude S calculated by Step 1404 or
1405 in Fig. 16, likewise to Steps 1413, 1415 and 1416 in Fig. 17. The
storage into the velocity command amendment magnitude table con- cerning 4
factors as indicated by numeral 1450 



- 31 - in Fig. 16 corresponds to the case where all the floor arrival
control error fluctuating factors initially set become the parameters of
the velocity command amendment magnitude S. Here, there is performed the
processing of searching for the area in the velocity command amendment
magnitude table corresponding to all the floor arrival control error
fluctuating factors (running direction ED, load L, stopping floor FN, and
motor temperature TE) and storing the velocity command amendment magnitude
S calculated at Step 1404 or 1405 in Fig. 16. Lastly, the velocity command
generation employing the velocity command amendment magnitude S indicated
by numeral 2000 in Fig. 5 is illustrated in detail in Fig. 19. Here, as
indicated by Step 2001, the residual distance r to the scheduled stopping
position is evaluated from the present position PS obtained by counting
pulses produced by the pulse generator and the floor height table value
[err] of the scheduled stopping floor. As indicated by Step 2002, the
reference distance- based velocity command VCrl corresponding to this
residual distance r is generated on the basis of the table shown in (A) of
Fig. 4. Subsequently, 



- 32 as indicated by Step 2003, the velocity command amendment magnitude S
corresponding to the floor arrival control error fluctuating factors in the
operation of this time is obtained from the velocity command amendment
magnitude table. As indicated by Step 2004, this velocity command amendment
magnitude S is added to the reference distance-based velocity command [err]
generated before, thereby to evaluate the distance-based velocity command
[err]. Owing to such processing, this distance-based velocity command VCr
becomes a velocity command which conforms with the floor arrival control
error fluctuating factors in the operation of this time. Next, as indicated
by Step 2005, the time-based velocity command [err] is generated. The
magnitudes of both the velocity commands [err] and [err] are compared as
indicated by Step 2006, and the smaller command is used as the velocity
command VC for controlling the elevator (at 2007 and 2008 in the figure).
The time-based velocity command VC is adopted during accelera- t tion,
while the distance-based velocity command VCr with the velocity command
amendment magnitude S added to the reference distance-based velocity 



command VCrl is adopted during deceleration.    - 33 - According to the
present embodiment thus far described, a favorable floor arrival precision
is attained in an elevator.  In an elevator having hitherto performed the
micro-operation, it can be abolished. The problem of a shift shock attend-
ant upon the micro-operation, or the problem of power consumption can be
improved. Other Embodiments of the Present Invention Another embodiment of
the present invention is shown in Fig. 20. The present embodiment is one
embodiment in the case where the factor analysis is not performed in the
preceding embodi- ment. Accordingly, the floor arrival data table having
been prepared for performing the factor analysis is not prepared. Here, the
floor arrival error d is detected as indicated by numeral 1100 in the
figure; whether or not the cage has stopped beyond the scheduled stopping
position is judged as indicated by numerals 1401, 1402 and 1403; the
velocity command amendment magnitude S is calcu- lated as indicated by
numerals 1404 and 1405; and this velocity command amendment magnitude S is
stored into the area of the velocity command amend- ment magnitude table
corresponding to the floor 



arrival control error fluctuating factors as    - 34 - indicated by numeral
1450. Thus, the present embodiment has the merit that, since the factor
analysis is not performed, the software becomes simpler than in the
preceding embodiment.  Since, however, the factor analysis is not executed,
factors hardly contributing to              - the floor arrival error are
also learned in some cases.  The embodiment is effective in a case where
the fluctuating factors are known in advance. Another embodiment of the
learning on the    - floor arrival error d in the present invention is
shown in Fig. 21. In the aforementioned learning on the floor arrival error
d, in-order to faith- fully-reflect the magnitude of the floor--arrival
error d upon the velocity command amendment magni tude S of the subsequent
operation,--the velocity command amendment magnitude S has been calculated
by multiplying the absolute value of the floor -- arrival error d by the
constant k as indicated by Block 1404 or 1405 in Fig.- 20 by way of
example. In contrast, in the embodiment shown in Fig. 21, the velocity
command amendment magnitude S is calculated by subtracting or adding a
certain       -- fixed magnitude AS irrespective of the--magnitude
-- 



of the floor arrival error d as indicated by -    - 35 - Block 1461 or
1462. The present embodiment has the advantage that the velocity command
amendment magnitude S can be simply calculated. As another advantage, it is
only required to detect if the cage has stopped beyond the scheduled
stopping position, and the precision of the floor arrival error detection
is not a considerable problem. However, when the fixed magnitude AS in
Block 1461 or 146.2 in Fig. 21 is set at a large value, the velocity
command amendment magnitude S might diverge without converging to a proper
magnitude, and the value of AS cannot be made very large. Accordingly, a
long time is sometimes required for the velocity command amendment
magnitude S to converge to the proper magnitude. Another embodiment of the
learning on the floor arrival error d in the present invention is shown in
Fig. 22. In the foregoing embodiment, the velocity command amendment
magnitude S is evaluated from one time of floor arrival error d detected.
Therefore, even in a case where an exceptional result has arisen due to
noise or the like, the control is intensely influenced by it. 



To the end of avoiding-this drawback,.there is    - 36 - considered a
method in which a limit value is set for the floor arrival error d, and
when it is exceeded, the velocity command amendment magnitude S is not
amended. With this method, however, the setting of the limit value is
difficult. Here, as a measure against such problem, it has been considered
to subject the detected result or a value obtained therefrom, to statistic
processing. The present embodiment consists in that the evaluated velocity
command amendment magnitude S is subjected to the statistic processing as
indicated by numeral 1470 in Fig. 22, thereby to diminish the influence of
the exceptinal result stated before. An example of the statistic processing
of the velocity command amendment magnitude S is shown in Fig. 23. The
expression "velocity command amendment magnitude table for an individual
floor arrival control error fluctuating factor" in Block 1471 in the figure
is a table which stores past velocity command amend- ment magnitudes S as
to an identical floor arrival control error fluctuating factor as shown in
Fig. 24. In the embodiment illustrated in Fig. 23, the velocity command
amendment magnitude table for the individual floor arrival control error
fluctuating 



factor is updated by Steps 1472 and 1473. As    - 37 - indicated by Block
1474, the velocity command amendment magnitude is evaluated from n data in
the table.  Assuming [err]  in Block 1474, the n data items are averaged,
and assuming [err] the data closer to the present time is more weighted
while the past data items are referred to. Thus, the present embodiment has
the advantage that the influence of the exceptional result upon the
velocity command amendment magnitude S can be moderated. However, it
requires a memory for storing past data for the individual floor arrival
control error fluctuating factors. Another embodiment of the velocity
command generation employing the velocity command amendment magnitude S is
shown in Fig. 25.  In the afore- mentioned learning on the floor arrival
error d, the absolute value of the floor arrival error d has been
multiplied by the constant k in order to calculate the velocity command
amendment magnitude S. The reason is that, as illustrated in Fig. 19, the
reference distance-based velocity command VC is directly amended with the
velocity command amendment magnitude S, so the multiplication by k 



being the constant of the conversion from the    - 38 - distance (the
absolute value of the floor arrival error) into the velocity (the
distance-based velocity command) is needed. In this regard, in a case where
the conversion constant k does not become an integer but becomes a real
number having a decimal part, it degrades the efficiency to process the
multiplication by means of a micro- processor itself. The present
embodiment therefore teaches the velocity command generation in which the
dimension of the velocity command amendment magnitude S can be handled as
the distance left intact without the multiplication by the conversion
constant (in other words, the conversion constant k = 1). In the embodiment
shown in Fig. 25, the residual distance r is evaluated from the present
position PS and the floor height table value [err] of the scheduled
stopping floor, and an apparent residual distance r' is evaluated by adding
the velocity command amendment magnitude S thereto as indicated by Blocks
2009 and 2010. As indicated by Block 2011, the distance-based velocity
command VCr is calcu- lated on the basis of the apparent residual dis-
tance r'. Thus, this distance-based velocity 



command VC becomes a command for controlling the r    - 39 - cage so as to
stop at a point which is spaced from the regular scheduled stopping
position by the velocity command amendment magnitude S cor- responding to
the floor arrival control error fluctuating factor. According to the
present embodiment described above, the calculation of the velocity command
amendment magnitude S in the learning on the floor arrival error d can be
simply processed. Another embodiment of the present invention is shown in
Figs. 27 and 28. In the foregoing embodiments, the floor arrival control
error is judged from the floor arrival error, whereas in the present
embodiment, it is judged from a velocity V at passage through a fixed point
(hereinafter, termed "floor arrival velocity VL"). Fig. 26 shows the
relationship between the residual distance r and the velocity V in the
stopping operation. As illustrated in the figure, letting a reference floor
arrival velocity [err] be the velocity V at the fixed point a sufficiently
close to that position of the scheduled stopping floor in the running
operation at which the floor 



arrival error becomes zero, the floor arrival error lying within an
allowable error Ad ( d   0)    - 40 - signifies that the floor arrival
velocity VL at the fixed point a is: [err] floor arrival velocity [err]
(where Av is a value determined uniquely by [err], [err] 0 holds). This
value Av is therefore termed the "allowable velocity error", and the case
of employing the floor arrival velocity [err] will be explained below. As
understood from the above relationship, [err] in the figure indicates a
reference floor arrival velocity curve, [err] and [err]  allowable floor
arrival velocity curves, and [err] and [err] unallowable floor arrival
velocity curves. Fig. 27 shows the flow of CPU processing. The floor
arrival velocity VL is detected by Steps 210, 220 and 230 in the figure.
Next, the learning on the floor arrival velocity VL as indicated by Block
3000 in the figure is illustrated in detail in Fig. 28. In the learning on
the floor arrival velocity [err] as indicated at numeral 3010, the
propriety of the velocity command amendment magnitude S employed in the
operation of this time is judged depending upon whether or not the absolute



value of the difference between the floor arrival velocity VL and the
reference floor arrival velocity    - 41 - VB lies within the allowable
velocity error Av. In a case where the magnitude S has not been proper, the
floor arrival velocity VL and the reference floor arrival velocity VB are
compared as indicated by numeral 3020, to judge how the velocity command
amendment magnitude S must be amended. Thereafter, the velocity command
amend- ment magnitude S is amended as indicated by Block 3040 or 3050, and
the result is stored into the velocity command amendment magnitude table as
indicated by Block 3060. According to the present embodiment described
above, the floor arrival control error is judged from the velocity V at the
passage through the fixed point, and there is the advantage that the
position detector for the micro-operation is dispensed with. It is
necessary, however, to set the fixed point for executing favorable
learning. Another embodiment of the present invention is shown in Figs. 30
and 31. In the preceding embodiment, the floor arrival control error is
judged from the floor arrival error d or the floor arrival velocity [err],
whereas 



in the present embodiment, it is judged from a period of time after the
passage through a fixed    - 42 - point (hereinafter, termed "floor arrival
time t"). Fig. 29 shows the relationship between the period of time t after
the passage through the fixed point a and the residual distance r in the
stopping operation. As illustrated in the figure, letting a reference floor
arrival time tB be a period of time required for the cage to stop since
passing through the fixed point a sufficiently close to that position of
the scheduled stopping floor in the running operation at which the floor
arrival error becomes zero, the floor arrival error d lying within an
allowable error [errr] 0) signifies that the floor arrival time t till the
stoppage after the passage through the fixed point a is: [err] Floor
arrival time t - tB + At (where At is a value determined uniquely by [err],
and [err] 0 holds). This value At is therefore termed the "allowable time
error", and the case of employing the floor arrival time t will be
explained below. As under, stood from the above relationship, [err] in the
figure indicates a reference floor arrival time 



curve, [err]  and [err]  allowable floor arrival time curves, and  [err]
and  [err]  unallowable floor arrival    - 43 - time curves. Fig. 30 shows
the flow of CPU processing. The floor arrival time t is detected by Steps
250 and 260 in the figure.  Next, the learning on the floor arrival time t
as indicated by Block 4000 in the figure is illustrated in detail in Fig.
31. In the learning on the floor arrival time t, as indicated at numeral
4010, the propriety of the velocity command amendment magnitude S employed
in the operation of this time is judged depending upon whether or not the
absolute value of the difference between the floor arrival time t and the
reference floor arrival time tB lies within the allowable time error At. In
a case where the magnitude S has not been proper, the floor arrival time t
and the reference floor arrival time tB are compared as indicated by
numeral 4020, to judge how the velocity command amendment magnitude S must
be amended.  The velocity command amendment magnitude S is amended as
indicated by Block 4040 or 4050. The velocity command amendment magnitude S
evaluated here is stored into the velocity com- mand amendment magnitude
table as indicated by 



Block 4060. According to the present embodiment described    - 44 - above,
the floor arrival control error is judged from the period of time till the
stoppage after the passage through the fixed point, and there is the
advantage that the position detector for the micro-operation is dispensed
with. Since, however, the precision of the floor arrival time t is
determined by a sampling frequency t , a timer for exclusive use needs to
be externally connected in order to raise the precision of the floor
arrival time t when the sampling frequency [err] is low. Another embodiment
of the present invention will be described with reference to Figs. 32 and
33. In any of the preceding embodiments, the velocity command amendment
magnitude S is evaluated from the floor arrival error d or the like and the
result is reflected upon the velocity command of the subsequent operation,
whereas the present embodiment evaluates a control constant amendment
magnitude P on the basis of the floor arrival error d and reflects it upon
a control element in the subsequent operation (here, a proportion gain
[err] in the generation of a torque command). The 



flow of CPU processing in this case is shown in Fig. 32.    - 45 -
Hereunder, the learning on the floor arrival error d and the torque command
generation using the control constant amendment magnitude P indi- cated by
Blocks 6000 and 5000 in the figure will be described in detail. In the
learning on the floor arrival error d, the control constant amend- ment
magnitude P is calculated instead of the velocity command amendment
magnitude S on the basis of the floor arrival error d detected by a method
similar to the method of the foregoing embodiment, to prepare a control
constant amendment magnitude table. In the torque command generation using
the control constant amendment magnitude P, a proportion gain [err]' for
control is amended using this control constant amendment magnitude P as
indicated by Blocks 5020 and 5030 in Fig. 33. That is, the differences of
the command following-up properties of the floor arrival control error
fluctuating factors are compensated by amending the proportion gain [err]
with the control constant amendment magnitude P. Therefore, according to
the present embodi- ment, a favorable floor arrival precision is 



attained. Since, however, the control constant is altered in the present
embodiment and the    - 46 - overshoot of the velocity, etc. can occur,
care needs to be taken for the feeling of ride. In the above, various
embodiments have been mentioned and described. Further, in elevators into
which a group supervisory system or the like is introduced, the activity
rate in day unit is substantially constant in many cases. In such case, the
temperature of the motor for driving the cage of the elevator can be
equivalently expressed by time. Therefore, the time can also be handled as
a floor arrival control error fluctu- ating factor instead of the motor
temperature. Employing the time in place of the motor temper- ature in this
manner has the merit that the sensor for detecting the motor temperature is
dispensed with. In addition, the temperature of the motor for driving the
cage of the elevator can be obtained from the conduction time of current.
Therefore, the conduction time can be handled as a floor arrival error
fluctuating factor in place of the motor temperature. Also in this case,
there is the merit that the sensor for detecting 



the motor temperature is dispensed with. While the foregoing embodiments
have been    - 47 - described as to the D.C. elevator, the invention can of
course be similarly performed in the A.C. elevator and the hydraulic
elevator as stated in the introductory part of this specification.  In
these cases, especially in the A.C. elevator, the effect of enhancing the
floor arrival precision is remarkable, and in the hydraulic elevator, a
sharp enhancement in the floor arrival precision can be expected by
employing the temperature of oil as a floor arrival control error
fluctuating factor.    - 48 - CLAIMS. 1.        An elevator control system
including: a motor for driving an elevator cage which serves a plurality of
floors; torque adjusting means for varying the torque 5 produced by said
motor in accordance with a control command based on the difference between
a velocity command and an actual velocity of the elevator cage; 



elevator supervisory means for observing generation of calls in the floors
and the elevator cage 10 to furnish a start command and to schedule a
stopping floor in response to the observed call; sensing means provided for
detection of floor arrival control error fluctuating factors affecting the
floor arrival control of the elevator cage; and 15           motor control
means receiving the start command, information of the scheduled stopping
floor and output of said sensing means and providing the control command to
said torque adjusting means, said motor control means having a processing
unit and a memory unit for storing a 20 program to control the operation of
the processing unit and various control values and/or control element
constants, in which the memory unit stores a correction magnitude for
modifying the control command in accordance with the floor arrival control
error in the form of a 25 correction magnitude table in which the floor
arrival control error fluctuating factors are made parameters; said
processing unit being programed to execute    - 49 - the operation
including the following steps:- (a) after appearance of the start command,
taking in the predetermined floor arrival control error fluctuating factors
from said sensing means; 5             (b) reading out the correction
magnitude from 



an area of the correction magnitude table designated by the taken-in floor
arrival control error fluctuating factors as the parameters and generating
the control command modified by the read-out correction magnitude; 10
(c) providing the modified control command to said torque adjusting means;
(d) on the basis of observation of the travel of the elevator cage,
returning to the step (b) to repeat the above mentioned operation during
the travel of the .15 elevator cage and advancing to the next step (e) when
the elevator cage stops; (e) detecting the floor arrival control error
resulting from the travel of the elevator cage of this time; 20
(f) obtaining a renewed correction magnitude by amending, on the basis of
the detected floor arrival control error, the correction magnitude which
has been used in the modification of the control command for the travel of
the elevator cage of this time; and 25           (g) rewriting the content
of the area of the correction magnitude table designated in the step (b) by
means of the renewed correction magnitude.    - 50 - 2.        An elevator
control system according to claim 1, wherein the floor arrival control
error in the step (e) is detected as a difference in the distance between
an actual 



position of the floor arrival of the elevator cage and a 5 predetermined
stopping position of the scheduled stopping floor. 3.        An elevator
control system according to claim 1, wherein the floor arrival control
error in the step (e) is detected on the basis of the velocity of the
elevator cage lOwhen the cage passes a point located at a predetermined
distance in this side of the scheduled stopping floor. 4.        An
elevator control system according to claim 1, wherein the floor arrival
control error in the step (e) is detected on the basis of a period of time
in which 15the elevator cage reaches a second point since the cage has
passed a first point corresponding to the scheduled stopping floor. 5.
An elevator control system according to claim 1, wherein the correction
magnitude table includes a plurality 20 of tables, in each of which all or
some of the floor arrival control error fluctuating factors are taken as
the parameters, for the respective floor arrival control error fluctuating
factors, their degrees to which the floor arrival control error detected at
the step (e) is 25affected are analyzed respectively, the renewed
correction magnitude in the step (f) is obtained for the respective floor
arrival control error fluctuating factors analyzed above, and the thus
obtained renewed correction magnitudes    -51- 



are written into designated areas of the corresponding table respectively.
6.        An elevator control system according to claim 5, wherein the
floor arrival control error fluctuating factors 5 include a load of the
elevator cage, a scheduled stopping floor thereof, a running direction
thereof, a temperature of a cage driving device, and/or a combination
thereof. 7.        An elevator control system according to claim 6, wherein
the temperature of the cage driving device involves 10 a factor concerning
the temperature of said motor, or it involves a factor concerning a
termperature of oil in which the cage is driven through the oil by said
motor. 8.        An elevator control system according to claim 1, wherein
the correction magnitude obtained on the basis of 15 the detected floor
arrival control error is stored in a storage means which can store the
predetermined number of the correction magnitudes; when the number of the
correction magnitudes to be stored exceeds the predetermined number, the
storage 20 means discards the oldest one of the stored correction
magnitudes and stores the correction magnitude obtained accordingly to the
floor arrival control error resulting from the travel of the elevator cage
of thsi time; and the renewed correction magnitude is obtained on 25 the
basis of the correction magnitudes stored in the storage means. 1111111
111111 11111 11111 111111   



-52- 9.        An elevator control system according to claim 8, wherein the
renewed correction magnitude is obtained as an average value of the
correction magnitudes stored in the storage means. 5  10.       An elevator
control system according to claim 8, wherein the renewed correction
magnitude is obtained from a weighted average value of the correction
magnitudes stored in the storage means. 11.       An elevator control
system according to claim 10, 10 wherein the correction magnitude obtained
closer to the present time is more weighted. 12.       An elevator control
system according to claim 1, wherein the velocity command defines a
relationship between a residual distance to the scheduled stopping floor
and a 15 velocity of the elevator cage; the correction magnitude is a value
with the floor arrival control error converted into the distance; and the
relationship of the residual distance to 20 the velocity of the velocity
command is corrected with the correction magnitude converted into distance.
13.       An elevator control system according to claim 12, wherein an
apparent residual distance is obtained on the basis of the actual residual
distance and the floor arrival 25 control error converted into distance;
and the velocity command is generated in accordance with the apparent
residual distance. 



- 53 - 14.       An elevator control system according to claim 1, wherein
the velocity command defines a relationship between a residual distance to
the scheduled stopping floor and a velocity of the elevator cage; 5
the correction magnitude is a value with the floor arrival control error
converted into velocity; and the relationship of the velocity to the
residual distance of the velocity command is corrected with the correction
magnitude converted into velocity. 10 15.       An elevator control system
according to claim 1, wherein when the detected floor arrival control error
exceeds the predetermined value, the renewed correction magnitude is
obtained by amending with a certain fixed value the correction magnitude
which has been used in 15 modification of the control command for the
travel of the elevator cage of this time. 16.       An elevator control
system according to claim 5, wherein some of the floor arrival control
error fluctuating factors are selected in accordance with the degrees to 20
which the floor arrival control error detected at the step (e) is affected;
and the correction magnitudes are obtained for the respective floor arrival
control error fluctuating factors selected above. 25 



- 54 - 17.       An elevator control system according to claim 5, wherein
some of the floor arrival control error fluctuating factors are selected in
accordance with the correction magnitudes which are obtained for the
respective floor 5 arrival control error fluctuating factors analysed. 18.
An elevator control system constructed and arranged to operate
substantially as herein described with reference to and as illustrated in
Figures 1 to 19 or Figures 20 to 33 of the accompanying drawings.    


