2144560 1- "ELEVATOR CONTROL APPARATUS The present-lnventlon rel ates f¥5\=
el'evators, and nore particularly to an apparatus wel | -suited for =
controllﬂng a DC or AC elevator or a hydraullc el evator. In general,
el'evators can be cl assified dependi ng.upon' their drivers, into a D.C.

A.C- elevator which enploys a D.C. or A C. notor and a hydraulic el e&it£4560
which is driven through a hydraulic nechanlsnby an electric notor. Further,
dependi ng upon their uses, they can be ctabstfied into a passenger

el evator, a freight elevator, an autonobile elevator and any other speci al
el evator. Since any of. these- el evators has the peculiar property of being
vertical traffic neans, inportance is attached to the precision of floor
arrival -besides the safety. |In the case of the elevator, an inferior floor
arriival precision appears as the vertical difference or level difference
bet ween a fl oor and"ngvﬁmoRa@@hﬁﬁﬁmchﬁﬁgﬁﬁmgg hi nders getting on and off.
In order to attain a high floor arrival preci- sion, there has been usually
adopted a system wherein during decel eration, . the dr|V|ng notor is

The presentgihvention_relates to elevators,
. and'more'particularly to.an-apparatns well-suited
for oontrolling a'D.C. or A.C.'elevator or a
" " hydraulic elevator. o |
. In general, eleVatorstcah be classified
”depehding upon' their drivers,:into'a D.C. or A.C.
elevator which employs a D.C. or A.C. motor and
a hydraullc elevator whlch is drlven through a
\,i o R hydraullc mechanlsm by an electrlc motor. Further, -
dependlng upon their uses, they can be classified
lnto a passenger elevator, a frelght elevator, an
automobile elevator and any'otherspec1al ‘elevator.
Slnce any of these elevators has the pecullar
property of belng vertlcal trafflc ‘means, 1mportance
is attached to the prec151on of floor arrlval
besrdes the safety. In the case of the elevator,
an lnferlor floor arrlval prec151on appears as the
”vertlcal drfference or level dlfference between a
floor and a cage, and .the difference hinders

getting on and off.



controll ed using as a desired control. value a velocity command which is
determ ned by the rel ationship between a distance to a target stopping
position and a velocity. Only with this system however, it s difficult to.
“atti@ahnia satisfactory floor arrival precision, and nore contrivances have
bee oposed- 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 op2rated at a slight velocity on the basis
of the detected position in the vicinity of the stopping position has been
adopt ed forind aiespso Litdiy d hidle fldor el .phagiv ding the A C '
el evator which is difficult of generating such slight velocity, it has been
known diomd]tisdrd Iteas]dasdre nadualilys taddpted poisystdmt he el evator in N
dependence upon the | oad of.the cage because this load affects the floog_)
arri vatherein siwoningBelxaisaratidms theendpiviyos euwbtor tiw specification o

U S. Patent No. 4,319,665 that @~ -3- a braking or driving torque

cor r esputiraiglad usiand ;iml 3 depirediteentrel @l idity of the stopping

position therer to make nore ipprovenents.
velocity command which is determined by the

relationship between a distance to a target stopping
position and a velocité. | |

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.
positiop of the cage is-directly and continuously @ - Y,
detected near a stopping floor, and whéfein the
cage is operated at a slight'velpcity.on'tﬁe basis
of the detected.positioh in the vicinity_of the-
stopping position has been adopted for long espé—
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 startiﬁg point of
the elevator:in dependence upon the load of. the
cage because this load affects-the.floor afrival
precision. Besides, it has_been proposed in the

specification of U;S. Patent No. 4,319,665 that



Rega'rdi ng the hydraulic elevator, as has been known fromthe speci fication
of U S Patent No. 3,530,958 by way of exanple, the floor arrival precision’

fl.uctuates greatly dependi ng upon the tenperature of oil, and hence, “a
contrivance for keeping the oil tenperature constant is rrade Meanyhi i In

the recent el evator control enploying a di gi tal conputer, it has b

possi ble to detect the position.of thé& éage in 1 - several mmunit by
counting pul ses which are generated in proportlon to the travel of the
cage, and it has becone possible to:expect nore enhance- nent in the floor
arrival precisi oh.braking e s@asxmg therqgie emrresgometing dis tdfe t he cage
position and each floor position have direct influence on the floor
-arrival preC| siknpd dh genexated g drhe cviminitat afo thehakarRing det ecti on
precisjons. - As one, of such contr| vances, the specification of U S. Patent
No. %387, 436 héé?%‘r‘b’pﬂﬁ Ehexghy din Ak iMPLRs  IMPLOVENENtS - conput er, the

position of a cage ig, detegte ou I.n ffected by the wear of an

equi prent -4- or t mt%r}m‘}%‘ﬁdﬁg ofSaRas8 &8f%r is con-

trolled. In addi ' ecifli cat e t No. 367,811 has
¥dd m"e éz.ho?nst% s(%elo[ o c# (Fast atent %1 -

proposed a systen1 rein
3 530 958 by way of example, the floor arrival

prec1sxon-fluctuates greatly dependlng upon the
'temperature of'oil;eand?hence;_a contrivance for
.keeping the oil temperature constant is made.
Meanwhile,_in.the:recentielevator controlﬂ
:empioyihg_a'digital'computer, it hae become
epossible to detect.the'poeitiop of the\oage in
fl - several'mm uhit by countihg pulses which are
-generated in proportion to the travel of the cage,
ahd'it has-beCOme.possible to expect more enhance-
" ment in the floor arrival precision. In stch
'system, the detection preclslons of the cage
o’ ) p051t10n and each floor p051t10n have dlrect
;1pf1uence.on the floor'arrlval precision, and it
is'therefore contri#edlto'enhahce.the detection
prec151ons. 'As-one of sﬁch.oontrivancee; tﬁe
:spec1f1catlon of U. S Patent No. 4 387 436 has
proposed a_system whereln,uSLng a d1g1ta1
computer; the position of_a cage is detected

without being affected by the wear of an equipment



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
pul ses> Al l the el evators have been inproved in the floor arrival precision:
by Qﬁﬁiﬁ systens, but nore inprovenents are desired in view of the

| npoxtance thereof. 10 T 4< an obj ect of the present invention to
provide. in AR gleval ol Ml ehles Giiaien By, the diss, a0 elegtric mtor, an
el evatorcontro apparaFus WIECH Cany “ethance’ tHe A oor & SVa per f or mance
of 2R, hqual.or 16308aiAICH IIAA hddie RASEIH dAVPIH Qi qd s provi ded
15 an el evator control systemincluding:- a notor for driving an el evator
cage g\hiceM 834r Ha% prpdseld Y sYfstdPWrerdiH Gife FHSild JR&k Or varying
the torque pro- ducCed by said notor in accordance with a control command 20
based 1ot he dicteeredcathatiyee precisdian | Yar@am el At on iact ual vel ocity
of the el evator cage; -el evator supervisory neans for observing generation
ofs caldntriol lielde ulslimar $hend lider @omdiaticyn cage 4 acdge Moditdost art command and

to schedule a stopping floor in response 25 to the observed call; sensing

nmeanhgichy iige ¢bitad ngdt bt icomndfind ddve drulises. control error fluctuating

factors affectin% the floor arrival control of the el evator cage; and -5
All the elevators have been improved in the floor

arrival precision by these_systgms, but more improvements
are desired in view of the imporfance thereof.

10 It is an object of the present invention to érovide,
in an elevator which is driven by thg.use of an electric
motor, an elevator coﬁfrol apparatus which can enhance the
floor arrival performance of an elévator 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 accbrdance with a control command N

20 based on the difference between a velocity command and an

actual velocity of the elevat9r ca§e;

elevator supervisory means for observing generation
of calls in the floors and the elevaﬁor cage to furnish a
start command and to schedule ; stopping floor in response

25 to the observed call; |

sensing‘meang provided for detection of floor
arrival control error fluctuating factors affecting the

"floor arrival control of the elevator cage; and



mot or control means receiving the start command, information of the
schedul ed stopping floor and output of said sensing neans and proyiding the
cantrol command to said torque adjusting. means, said notor contrQﬁiﬁ?ﬁns
having 5 a processing unit.and a nmenory ‘unit for storing a progr o]
control the operation of the processing untt3and various control val ues
and/ or control elenent constants, in which the nenory unit stores a
correction magnitude fdMCHRIIFIAHPY HeaIht FRFe EomNENe nstRELr e@meandi t h
the floor arrival_10 control_error in Mf%éormof ‘a correction magni tude

tabl e in whi ch YHETHONSF \Hie &ffe rSTORRiRg LBt 9 28211 EPUY ePhade

et udi ng t e (bW W gidkns; R BRVA AT end CHRAF Somndf o "

Fl crdating 1 actors et A aRAR, o oy ofOib] e fif Maving

magni t ude froman & Hing RhiO 4R td Qﬂbnﬁ@ﬂ{‘, Linioe £5b! & deshgnat sebdyad o
l'uc

20 taken-in floor arrival control "error.f uating factors as the
parameters and @aitadll itlge tdpe diildm| o f fRE NSk sk diredl yi ¢ Nend epdlr Dolls
correction magni tude; (c) providing the nodified control command to said

t orque adj ust i npmteanls;valiies and/ox domirdhees baserst cforobiseritva) | 0 wHidhe
travel of the elevator cage, returning to the step (b) to repeat the above
ment i oned oper dheomenadh@nite stanes fcartre et o treag rebtyed e nto 1a dwedicl yiond o

the next step (e) when the elevator, . . . )
. the control command in accordance with the floor arrival

~ 10 cpntroi errb: in the forﬁ“of a COrrectién magnitude table
in which.the floor érriﬁal éontrol errpr_fluctuating factors
are madé’pérameters;_ |
' said processing unit peing programed to execute the
lﬁperation including the follbwing stéps:f_
15 - : (a) afﬁer appearance éf the start command, taking
in the predeterminéd floor arrival control error fluctuating
factors from said seﬁsing means; .
(b) reading_out the éorrecﬁion_magnitude_from an
- ~area of the corfectioﬁ.magnitude table designated by_the
20 takeh—in floor arrivalicoﬁérol error fluctuating factors
as'the.parameters and generating the control command
modified by thé readfoﬁt corré¢tion magnitude; |
_(c).bréviding the_modified éontrﬁl command to said
torque adjusting means;
25 (ad) oh Ehe basis of observation of the travel of
the elevatof 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
fromthe travel of the elevator cage of this tinme; 5 (f) obtaining
a renewed correction nmagni tude by anmending, on the basis of the detected
f1oor |\ar Ai val control error, the correction magnitude whi ch has been used
in thé \mpdi fication of the contral cgcammand for the travel of the el evator
cage of"this tinme; and 10 ?g) rewiting the content of the area of
the cgsgecttopsimgni tude table designated in the step (b) by nmeans of the
renewed correction magnitude. The present invention will now be descri bed
by way of exa(phedevetbingf ehengtobe hbeimatoapagyondetzodr awi ngs,
wherein:- Figures 1 to 19 show one enbodi nent of - the present invention,
wher eresklyging from ahgeheaublcofisthactilemakori eagef o thie where the
- invention is applied to a D.C. . elevator, Figure 2 is a diagramof 20 thge
rel attomehi p between the velocity command and the velocity of an el evator,
Figure 3 is a diagramfor explaining the operating principle of one
enbddi nent, Ff§drebsaisipgndnbePensp 6PTrRELHPBSPAGNAHMNEE B¥nt, Figure 5 is

a basic ) . S _
amending, on the basis of the detected floor arrival

control error, the corfection magnitudé_which has been

used in the modification of the contrcl-comhand for the

travel of the elevator cage'of this time; and o
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 referenée to the accompahyiné \Q

15 drawings, wherein:-

Figures 1 to 19 show one embsdiment:bf the
present invention, wherein Figuré 1 is a general
constructional view of a case where the'invention ié
applied to a D.C. elevator, Figure 2 ié a diagrém 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 pfesen£ embodiment,

Figure 5 is a basic



-7- flow chart of the present enbodi ment for notor 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 tablg} Fig
9 is the floor arrival data table, Fig. 10 is a detailed fIOM/chartébtsf
statistic processing (factor analysis) concerning floor arrival data—*Fig.
11 is a velocity command anmendnent magni tude tabl e concerning four factors,
Fig. 12 is a velocity command anmendnent nmagnitude table concerning two

a vel ocit ! | £ |
threo Tactors, Py DPere Re e PRl AR OB BB f o the

three factors, Fig. 14 1s a conversion into the

velocity COMMANGoARRRYTeRlgTagniLudestalhareaneshl- chage! ye factors, Fig..
15 is a detailed fIOM/char? of conversion-into the velocity command :

amenthfent megni tedentall encaneeeBNdrEhvee LasbelSrifioy 46 as a detailed
flow chart of the calculation of the velocity command anendnent magnitude,

Fig. 17 is a dedeithédelil fdowhahharef oft flege aptdvhleeyebpcaéyecomand
anmendnent nmagni tude table concerning two factors, Fig. 18 is a detailed
flow chart of stdrmgeFigto8t he aedetaiyedofitewdcharhdotnthe
~ preparation of a floor arrival data table, Fig. 9
is the floor arrival data table, Fig. 10 is a
detailed flow.éhart3of étatistic processing (factor
' analeis)_concérning'figor arrival data, Fig. 11
is a velocity command'amendﬁent magnitude table
concernigg four facéors,VFig. 12 is a velocity
comm;nd amendment magnitudé.table cénderning two
o factors, Fig. 13 is a veiocity command amendment
-magnitude table-concerning three.factors, Fig. 14
is a detaiied-flow chart of éonve:sion into the
velocity command'aﬁendment mégnitude table.concern—
ing two factors, Fig; 15 is a detﬁiled flow chart
of conversion into the velocity command amendment
magnitude table concérning three factors, Fig. 16
is a detailed flow chért.of the calculation of the
velocity command-aﬁeﬁdment.magnitﬁde, Fig} 17 is
a detailed flow chart of #toragé 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
anmendnent nmagnitude; and Figs. 20 to 33 serve to el ucidate anot her

emjodiygent of the present invention, wherein Fig. 20 is a detailed flow
ch r learning on the floor arrival error, Fig. 21 is another de-
t ai flow chart for the legrning on the floor arrival error, Fig. 22 is

still another detailed flow chart for the learning on the floor arriva
error, Fig. 23 is a detailed flow chart of the statistic processing of an

eval ugfy ggg %Idgcu‘;ta!,l(‘eorggg;.,r&g,:.rj:|,.g_1 Hrdes FatIRL] tdhgFommand amendment

magni t ude tabl efor an |nd|V| floor arrival” control error fluctuating

factopighi a9 3% a5 Getdaliald Fddv QHAAIIE Ve IS4 Qﬁ) ty conmand generation
|

usi ng the vel ocity command anmendnment magnit ude, g. 26 is a diagram of ”
rel at icenmaind lyeingaertildie wedlmCithe ate JpaERYCdniManah a fixed point and t

floor arrival error, Fig. 27 is a schematic flow chart for notor control

enpl ogmegdaehitoaragavirtuda; \amdocity, Fig. 28 is a detailed flow chart of

| earning on the floor arrival velocity, Fig. 29 is a diagramof the

rel ati onshFggset Wfertct B3 p@rved 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 proceésing‘of an evaluated velocity _ -/
command, Fig. 24 is a velocity command amendment
magnitude table for an individual floor arrival
control error fluctuating factor. Fig. 25.is a
detailed flow chart of velocity command generation
using the velocity command améndment magnitude,
Fig. 26 is a diagram of'the relationship between
the velocity at passage through é 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 floof 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 notor control enploying a
fl.oor arrival tine, Fig. 31 is a detailed flow chart of |earning on/fhe:
floor arrival time, Fig. 32 is a schematic flow chart in the case A
anmendi ng a control constant, and Fig..33 is a detailed flow chart of_taorque -
command generation using a control constantdamendnent magnitude. Now, the
present invention will be described in detail in conjunction with an '
il lustrated enbodi- nent. Although the D.C. elevator will be described as
an exanpl e her e, of heinevafteopassade throbgl!y PRkddrgEihé aind he A C.

el evator and also for the hydraulic elevator. In the enbodi nent, the case
of enploying a dthe t&loeonputiEralyétrde, exkigpl 30 i isl,a achdnt gener al
hardwar e construction, the operating principles, and the software
construct i on f orf}ew| ¢charty for npkontcansrol |¢mploydasrra lEbom successi on.

Lastly, software constructions according to_the other enbodinents will be
descri bed. 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 éasé of amending a

control constant, and ?ig..33 is a detailed.flow
(o - chart of torque command generation using a control

constant amendment magnitude.

Now, the present iﬁvention will be described
in detail in cpnjuﬁction with an illustrated embodi-
ment.
- Although thefD,C.-elévatdr will be described
as an exampie_ he-re,. theiriirent_ion can be similarly
- pexformed qu.the A.C. elevator and also fsf the
. hydraulic elevator.

R In the embodiment, the case of employing a
- digital computer will.be_exemplified, and the
general'hardware construction, the operating

'_ principles, and the softwaré construqtion for
‘realizing the operations ﬁill be described in
succession. Lastly, software-constructions
according to the other embodiments will be

described.



- 10
D. C.
Ref e

suspendded by a sheave 6 through a rope 12 in well bucket fashion,

D. C

- Fig. 1 is a general constructional diagram of one enbodinent of a
el evator control apparatus to which the present invention is applied.

or 4 drives the cage 8 through the sheave 6. On the other

and a

gz;sg to the figure, an elevator cage 8 and a bal ance weight 7 are
hand,

the notor control portion 20 of the elevator, when a start command and

informa- tion required for the ppesation,
i nformati on,

such as stopping floor
are received by a CPU 21 from an el evator supervisory device

in

1, the ign Sis ontrolling the cage
driving D 5[ %tlor%%a%ﬂ)%%ﬁﬁ%%ﬁga store{fcglmn a ROM 25 as well as a
RAM 26, sang, d @n@fdﬁi‘rﬂé)& WS T, [ Heddtorf Wdlor €ceived froman A'D

converter 22 as well as a counter 23, in accordance with software writtén

in thg
Her e,

prd¥atfus a.itdmeuﬁaine/q;ﬁ%é& G et 8% Ipp1ded.nrough a PIA 2

the "informati on necessary.for the- control™ S|gn|f|es t he

i nf or mat i oReFerxrimadtd tHhEicagRe dain wikvdtup adgwmd sensor 9, the

i nformati on of the tenperature of the notor derived froma tenperature
sensorandll a ttad antfeo wesitghdn 7ofare tshspesidesi thy | sHeaveade derived froma
vel ocity

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 6perétion, such as stopping
floor informatidn, are received by a CéU 21 from én
elevator supervisory device 1, the ignitibn signals
6f 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 tﬁe 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 témperature of the motor.derived from’

a temperature Sensor 31, the information of

the velocity of the cage derived from . a velocity

X



- 11 - sensor 5, and the |nfornat|on of the position of the cage derived
froma pul se generator 10 and a m crooperation position sensor 11. Next,.
t he operating principles of t he present enbodi ment will be describe mﬁth
reference to Figs. 2 and 3. Fig. 2 is a graph showi ng the rel ations |pzﬁﬁ
the velocity to the conmand of the elevator. As shown in the figure,
el evator, during acceleration, a tinme-besed velocity command VC with a good
ride taken into consideration is generated; while during deceleration, a

di stance- based velocity conmand VCr dependent upon .a distance to a

shcedul ed st oppisensessis,i @md ¢heedafargatiiono odetheo pasddiarelof stop the
cage at the schedul ed stopping position. The motor 4 is controlled in

accordance wi t h &hse d.vegh £romc as puilsec genegiagored Owaade at he act ual
vel y V thereof has become a characteristic _indicated by a dotted Iine.
The Iatlonshl&%ﬁ¥QQH9§§R%%kEﬁﬁlﬁépﬂeéﬁnﬁﬁE wocity V and the

di st ance- based vel oci t errL i mredi at.el.y before the stoppage |s

illustrated in Fig. %€ €n OPRE 3t &ﬁr?rlpﬁlBﬂﬁér°FotP§cPFFF&P§

e san o0 b S A VBB, o1 vl rro
Figs. 2 and 3. Fig. 2 is a graph showing the
relationahip of the velocity to the command of the
elevator. As shown ih éhé figure, in the elevator,
during acceiefation, a time-based velocity command
VC, with ahgoed ride taken. into consieeration is
generated, while'dufing deceleration, a distance-~
based velocity command vC, deéendent apon a distance
to a shceduled Stoéping pesiﬁiqn is generated in '
order to acdurately stepsthe cage at the scheduled
stoppiné éositien.i The.motor_4 is controlled in
accordance with.the commands, and a.case ie.con—
sidered where.the actual veiocity V thereof has
become a charaeteristic_ihdicated by a dotted line.
The relationship on éhie'occasion between
"the veloc1ty v and the dlstance-based veloc1ty
command VC 1mmed1ately before the stoppage is
illustrated in Fig. 3. Here;ln-the figure, in
ordexr to fac111tate understandlng of the floor

arrival error (although thls floor arr1val error

is indicated as an example of the floqr arrival



" the di

- 12 control error in the present enbodi nent, the floor arrival control
error in the present invention is not restricted thereto but shall also

i ncl ude gge el enents of the velocity and the tinme to be ex- plained |ater), -
,ance r is indicated on the axis of abscissas, and the actual

vel ociNy/in the case of controlling the notor with a preset dis-

t ance- based vel ocity conmand VCrl, (herei nbel ow, ternmed "reference

di st ance- based vel ocity connaﬁd'f'rs denoted by V1. Mirre specifically, the
actual velocity V1 follows up the command VGl with a predeternined del ay,

dth t 1 hi bet.we ti f th
and ¢ AL e :‘agélt:'d'blp 005?%%5350%#?%?@%597%%?@|S'oo'r°2r?i val o8
Po tneihiial B ek e U ot pr SR e oAl O (o el minate thg.
f I oor {I:veaéug.réégd ot d i d&rgﬂ'@séhaif i, REESHe GFhodi ment, the f1 oo~

arrival error I S detect S0 as to correct velocity comrand I n the next

oper atd ihenkiflo £ Sthd RRe1dO0Fy adld ale afi «b itfe G@lcul ated in ternms of the
velocity into a correction nagnltude S, with which the reference

di st aggerihasEd atedoc] tthe distance r is indicated on the

axis of abscissas, and the actual velocity in the

case of controiling the motor with a preset dis-

tance-based velocity command VC rl (hereinbelow, _ ~
termed "reference dlstance—based veloc1ty command" )

is denoted by V More specifically, the actual

1.
velocity Vl follows up the command Vcrl with a

predetermined delay, and the distance on this

occasion between the stopping position of the c;ge ~
and the scheduled stopping floor poéition 0 becomes

the flo&r arrival position g..

| In the conventional D.C. eievéfqr, the cage

has been operated to the floor position 0 at the

slight velocity in order to eliminate the floor
arrival error 4.

In contrast, in the preseht embodiment, the
floor arrival error 4 is detecteé so as té correcf
a velocity command in the next operation. That is,
the floor arrival error 4 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 vel ocity-
cammand VCr2 is used for the control in the next operation, thereby/to,
realize the operation indicated by a velocity [err] and to anelior ﬂ§>“e
floor arrival precision. The floor arrival error d fluctuates dependi

upon operating conditions on each occasian.jjvwre specifically, a | oad
torque viewed fromthe notor, the elongation percentage of the rope, the
set position of the position sensor of each floor, etc.  change dependi ng
upon the | oad, reomMang dig. 6Ctiisd ookt sl Wirsk BRI A ifdtaeiceal the cage,
etc., and the control chafdcteristics of the notor change dependi ng upon

t he tenper at ur e Hased ofelord tyh adonirazd g, rQ'fj@_tpzre?pat:@df.l uathwat,e the floor
arriival error d. In the present enbodineﬂi, therefore, the com ponents of
the Yoor arri v dihee oo edt tede disitancteedbasmd ved acddye ciomnanid war LArrival
error fluctuating factors, the fluctuating factors greatly i nfl dénti al upon
the floor arrivds asegr f@ratheacantrod Hn dthe inepitc opecaddonng, and t he
conponents of the correction nagnitude S for the respective fluctuat- ing
factors of greatthefebye O r22dieg tiveamgration indicated by a

velocity V2 and to ameliorate the floor arrival

precision.

The floor afrival error d fluctuates depending
upon operating.cpnditions on each occasion. More
specifically, a load_tdrqﬁe.viewed from the motor,
the elongatibp percentage of the rope, the set
position of Ehe_positioﬁ sensor of each floor, etc.
U ‘change depending upon the load, running direction

and scheduled Stopping floor.of the cage, etc.,

and the control.charécteristics-qf the motor change

depending.ﬁpon the'tempg:ature;thereof,'so that they

form factd:s to fluctuate the fl&or_arrival_erfor
4 d. 1In the present embodiment, therefore, the com-
ponents of the floof.arrivai error 4 are collected
for the respective floor arrival-e;ror fluctuating
factors, the flggtuating.faqtors_greatly_ipflﬁential_
upon the floor arrival.error d are analyzed by
statistic processing, and'the.components of the
correction magnitﬁde S for the respective fluctuat-

ing factors of great influence are calculated.



- 14 - Thus, in the operation of the elevator, the reference distance-based
velocigy command [err] is corrected by the use of the correction magnitude
S correspond ing to the fluctuating factors at that time, whereby the )
fl oot "arival error d is not affected even when these fluctuating factors
have cfianged. There wi Il now be described the software con- struction of
the notor control portion 20 for, realizing the operation. Fig. 4 shows
menory maps for storing data etc. to be used in the present enbodi nent.
Shown in (A) of the figure is a table for generating the refer- ence

di st apce-based_ yel oci t in which are stored reference
distaﬁgggbaégdtégﬂﬂ%?{ %ﬂﬂﬁp ngﬁﬁse&EVF§§Ecn&Pﬁgr eFg8iCqual di st ances
[err] ,(ii,=_0 e bei ng _an Jj pieger,) to the schedul ed stopping
positfiéﬁtagcsﬁeﬁﬁefim oY BB Sl e =45 R0r hei gt tabl o)

ohi chobndhaales Lo oal Ues oL RAPRALENE Lo Sobastlg gace wher e pul sed

produc € pul se generator "are ountea ng added or subtracted

in a Mgﬁgd@ac gl el aRaung Al 26t AN ££RCRIEOT WilBREBYL) Of the cage,

and his escr etail 1n the speci lcation of “U. S. Patent No.
4, 367¢8é1£MBBE aﬂedvaqf ek@or gChsohotthaffféa%a even when

these fluctuating factors have changéd.
There will now be described the software con-~
struction of the motor control portion 20 for _ ~
realizing the operation.
Fig. 4_shows memoiy maps for storing data etc.
to be used in.the present embodiment. Shown in (3)

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 r

(i=0, .coc., 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 subtrécted in
accordance with the moving'diréction (ascent or.
descent) of the cage, énd which is described: in
detail in the specification of U.S. Patenﬁ No.

4,367,811 mentioned before. (C) of the figure



- 15 - shows the nmenory map of variables for use in the present enbodi nment.
Fig. 5i1s a basic flow chart for exptaining the outline of the process#r

of. the el evator notor control portion 20. Upon receiving the start c
fromthe el evator supervisory device 1, the controlling CPU detects
tenperature of the notor 4 and the l'oad in the cage 8 as indicated by
nunerals 40 and 50 in the figure and_stfrls the elevator. During the
operation of the el evator, processing eps 60 to 100 are successively per-
formed every sanmpling period. More specifically, as indicated by nuneral
60 in the figureshdwe §insimenidBp mdp S CRaELaS1es £ist aed&din NeigdiCh a way
that the pul ses of the pul se generator 10 are counted in consideration of
the noving di regiresemnt drisodixgen, and the velocity of the cage 8 is
detected in such a way that the output of the velocity sensor 5 is

A D-vdnverted (25). Rigadiiis on basicntlaoatcthby fomesxglL00ihg n t he
figure, a velocity command is generated using the velocity comand
correction magnithgleoutling ofdthairrpegssineraf g ielavatdd gure, a torque
command is generated by conparing the detected velocity of the cage and the
gener at ed vel ociRSERRRMECL ROTHPR A%d HjPon receiving the start

command from the elevator supervisory device 1,

=

the contrqlling 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 opefation of the elevator,

processing steps 60-to'100 are_successively per-
formed every sampling périqd.: More specifically,

o as indicated by-numeral 60 in the figure, the posi-
tion of the cagel8'is detected in such a way that
the pulses of the pulse'generafqr 10 are counted
in considération of the moving_direction_of the
cage 8, and the velociﬁy-qf 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 numefalnzdoo in the figure, a velocity

'~ command is gengrated ﬁsing the velocity command

co:reétioﬁ hagnitudeus, 'Aé indicatea by numeral
80 in the_figuré; a torque commana is generated
by'compariﬁg thé detected vélocity of the cage and

'the'gene;ated velocity command. As indicated by



- 16 - nuneral 90 in the figure, this torque comand is converted into a
current. conmand, nanely, the ignition signal of the power converter which
control.g the motor for driving the cage, and the ignition signal is applied.
to the-gate device of the power converter. Such processing is cyclically
perfoxired every sanpling period till the end of the el evator operation.
After the end of the operation, as indicated by nuneral 1000 in the figure,
the floor arrival error is defjgcted to execute learning on this floor
arrival error and to evaluate the velocity comuand correction magnitude for

use in_and_after .the. next. operatiqn. Next, the | earni:ng on the floor

arriv&ngngrbﬁn&Pc 8d¥&§“%Fép%¥BﬁotWFﬁPebE°HBE€ iB8d in detail. Fig. 6
shows a fla hart of line of the _prqcessing in the |Iearning on the

' floorchpfﬁgkaegP%P.aH%ggfgg%ecgﬁg%PadrPfggﬁgériég is first detected as”™

indicg%ggtgxPnggghgh %%QQhE”.E@%ﬁfE%HEQrt@deﬁiEhoor arrival data table™~
atfive o

I ndi c \ rel ati onshf'p between the floor arrival control error
fluct yghipgibaghe’ RotBe B BhQQfing' théalcaBl!,0nks thgbsequent |y prepared as

i ndi cated by nunmeral 1200 in the fi'gure. Fdrther, as indicated by nuneral
1300 ignikeohi gigAalstiat apbllded to the gate device of
the power converter. Such processing is cycliéally
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 bf the

processing in the learning on the floor arrival -

error. Here, the floor arrival error is first
deéected 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 ié subsequently prepared as indicated
by numerél 1200 in the figure. Further, as

indicated by numeral 1300 in the figure, statistic



- 17 - processing concerning floor arrival data (factor analysis) is
perforned using the floor arrival data table in order to clarify the ausal
rel ati ons between the floor arrival control error fluctuating facto_é—@nd
the floor arrival error. That is, to what extent each of several fl{oor~=
arrival control error fluctuatlng factors to ‘be nmentioned | ater conc S
the floor arrival error is analyzed, to getermne the factors which are to
be stored in the table as the paranmeters of the velocity command correction .
magni tude S. Thereafter, as indicated by nunmeral 1400 in the figure, the
vel ocity corrrranqarmserseﬁ.wgora:omﬁmhu@e £30or @drdvadl @dtla qPadtexdet ect ed
floor arrival error, and the velocity comand correction magnitude S is
stored in the tahaAysitsh tilse pepatatmedr asingnghiehd loatt arsifalevant to the
floor-arrival error determned by the factor analysis. In this regard,
howevér, the fadata dablesiia oxdest tbe clamriifyd thet caniseds relatdahs it ens of
the floor arrival data table gather to sone extent. For this reason, the
cal cul ated val ubstyeephdheeifdopry azgivadd cootred: egrorafiuctyatdngre stored
in a table in which parameters are all the floor arrival control error
fluctuating factf@csossnsndeirse, tapox 3rzdvady exxgirng 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 tﬁe parameters of the.velocity command
correction magnitude S. Thereafter, as indicated
by numeral 1400 in the flgure, the velocity command
correction magnltude S is calculated from the .
detected floor arrlval error, and the velocity
command correctlon magnltude S is stored 1n the
table with the-parameters being the factors relevant
to the fioor arrival error oetermined'by the factor
analysis. Iﬁ.thiS-regard,uhOWever, the factor
analysis cannot be carried out unless the data
items of the_floor:ar:ival data table gather to
some extent. Forcthie'reason,_the'calculated
values of the Qelocity command_correction magnitude
S are stored in a'tabie in which parameters are

all the floor arrlval control error fluctuatlng

factors cons1dered at a stage precedlng the



- 18 - factor analysis, whereupon the table of the velocity comand
correction magnitude with the paraneters being all the floor arrival error
fluctuating factors is converted into the table with the paraneters being
only“t\ie factors found to con- cern the floor arrival error as the result
of Kiﬁyﬁactor anal ysis, when the factor analysis has been finished. Next,

t he ntents of the respective blocks 1100 to 1400 indicated in the figure
wi Il be de- scribed in detaill8 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 nmethod in which, as indicated by nuneral 1101,

t he fEaetoar ppealsdsroWhereypenalths: &abfleomft khepivedesityositi on PS of the
cage obtained by counting the pul ses produced by the pul se generator and.
t he fFreBmapd; grrrestieny Argaitade) w#gﬁ $heePRE@MRESTEhe nerit that the !
position sensor for the mcrqoperation i s dispensed wth. Subsequently,
shownPeangRRr1ds thie fAPQEr 8XFiVaLNETRET ﬁiuﬁﬁPéﬁlPﬁe floor arrival error d

|2, CohtEbed DL Sl 2cliad e upul.gl BB, oerallon post 1 on
den0t8§rameters 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-

sc;ibed in detail. First, the details of the
a;tection of the floor.arrival error indicated in
the block 1100 are shown in.Fig. 7. Shown-in (A)
of the figqure is a method in which, as indicated
by numeral 1101,'the floor arrival error 4 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
PF, . 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 outpﬁt of the micro-

operation position sensor to A/D conversion as

indicated by numeral 1102. Symbol kA/D denotes



-19- a constant for obtaining the floor arrival error d through the A/D
conversion. Further, shown in (C) is a nethod in which the floor arrival,
errors obtained by both the nethods illustrated in (A and (B) are /~_. °
respectively denoted by d and d as A B indicated by nunerals
and 1104, and the floor arrival error d is evaluated fromthese two
results. In a case where constants [errh and [err] indicated in Step 1105
in the figure neet [err], t he average(%'Terr] and [err] becones the
floor arrival error d, and in a case where they neet [err] < [err], the

floor arrival er Qondtahte'talliabee iRy ndD e eiTghll Bg4ihe “a?—%%:k dB obtai ned
with the nethod of (B) than that obtarned with the netho ). Now, the

prepar ation of tghehirbRgh ahei WD dah¥elr@ilonh.i Ndusahad i BHBLACKA1200 in Fig.
detailed in Fig. 8 In preparing the floor arrival data table, al
the oor arrivdkc)cdst aomethodr ikl whiidht thienFlbaet argivait Bereperati on of
this time having been detected beforehand-are first read out as indicated
by nureral 1201obrtatinedf byubeth Ithet methodseil leshedicedntin t(A¢ fl oor
arrival control error fluctuating factors are the running direc- tion ED,
| oad L, notor téﬁﬁeﬁ&ﬂuﬁ§eTEe§§§C§%BﬁhYdgnptsérbFNd medt dgaesi ndi cated by
nuneral 1202,

1nd1cated by numerals 1103 and 1104, and the floor
arrival error 4 is evaluated from these two results.
In a case where constants k, énd kg indicated in
Step 1105 in the figure meet kA = kB’ the average
of dA and dB becomes fhe floor arrival error d,

and in a case where they meet k, < kg, the floor
arrival error d is evaluated by more weighting

L the result d obtalned w1th the method of (B) than
that obtained w1th the method of (a).

Now, the preparatlon of the floor arrlval data
table indicated in Block 1200 in Fig. 6 is detalled
in Fig. 8.. In preparing thelfloor arrival data
table, all'the fldor arriva1.control error .fluctuat-
ing factors in_the qperapibn’of this time having
been detected beforehand are first read out as
indicated_by numérél 1201-in the figure. . In the
present embodiment, the floqr arrival control
error fluctuating factors are the running direc-
tion_ED,lload 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 tine are
searched for in the floor arrival data table. That is, areas which contain -
floar .arrival data corresponding to the running dlrectlon ED, |oad L, notor
tenﬁgﬁ? ure TE and stopping floor FN in the operation of this tinme are
searshed for in the floor arrival data table shown in Fig. 9. As indicated
by nuneral 1203, if the floor 2@rt+val data itens have al ready been stored
in the corresponding areas is checked. If any is not stored, a floor
arrival error, detected this tine is Stq%hd i nto ﬁhcorresponding area as

0 e

the fI¥F2SHh ?Pﬁ’é?s%mf‘}m‘?‘?:a% RrAEeRS 9 When such processing

S peéﬁjormad t.he fl or i val d nes_a_ tabl e which indicates

the rd R dhe 9’?%16? il @%%??%?l%grr 3% ththt i ng factors wi {h,
t he f'tch erfavt?i rJPrtH:TrE tp’?ﬁe e ! :?cﬁ&f y& ocﬂt corrmand correctlon

magni t ude i AU, hane ere He el €vatof is controll ed by

the ref Ch i % veI ‘W ol led by the identi cal
vel oci tlie/&%gmmnc}féf ough only 'itqﬁée fJf oor arriv ata table for the
ascentc N3 IfAbdS &Wa1 NMdt 4. cdrrdsFordi iy é&; Ofe arrival data table is

also 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 alreaciy
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 1;he
relations of the floor arrival control error
fluctuating factors with the floor arrival error in
the case where the velocity cémmand correction
magnitude S is null, namely, the case where the
elevator is controlled by the reference distance-
based velocity command (coﬁfrolled by the identical
velocity command). Aithough only the floof 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) indicat

in Step 1300 in Fig. 6 are exenplified in Fig. 10. The figure illustratgs \a
case where, anong the floor arrival control error fluctuating factors,
three of the load L, stopping floor FN and notor tenper- ature TE are
subjected to the factor analysis. Herej as indicated by nuneral 1301, the
gquantity of data of the floor arrival data table is first checked to judge
if the factor .analysis is possible. Wien the factor analysis is possible,

processi ng step :.31%]9 Al e execut ed. rei nbel ow, these processing =
steps wll be dZ%cr %%%Ai%&ge al I‘ﬂ.e%‘?ﬁ,Lg eer#jdﬁ%%oél'i s taken of the load L by
way of exanple, the I fo | Qor. rd.val: dat a | U8 ed . by
[err] jn Block 1302 ﬂ%ﬂgeﬂ%ﬁ{t#&% é(ﬁstﬁméeﬁagéﬁ%%tﬂo%pl ng lﬁq‘ts)or FN and

the Notor tenpergt Wigs T8 S8 ¥ iGAS t@dia ( FoStadfd Q¥ s:s) &ddi Adgher e
only the | oad L has changed. Sutils.equent Iay,@!hc;t%\s/eraglggésgf %'LI{% e absol ute
val ues of the difd swsEes3detiteid.hic Aeaempialiied IFiLspactive floor

arrival L data is obtained as indicated by Block 1303 in the figure. Then,
this average [ertHe figporesldustritedla case where, among the floor
arrival control errof fluctuating.factors, the three
of the load L, stopping floor FN and motor temper-
) - ature TE are subjected to ﬁh_e factor analysis.
Here, as indicated'by pﬁmeral 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 ana-lysis_ 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 avérége v_alﬁe of floor arrival data

is expressed by D “in Block 1302 in the figure in

L
a case where the stopping floor FN and the motor

temperature TE remain c_:onsﬁant (FN = 1st floor,
te i, 2 TE < temin_ + Ate) and where only the load
L has changed. Subsequently, the average &  of
the absolute values of the differe‘nces between

this average value D. and respective floor arrival

L
data is obtained as indicated by Block 1303 in the

figur'e. Then, this avérage GL beéomes _a numerical



- 22 - value indicative of the dispersion of the floor arrival data
(namely, floor arrival errors) in the case where only the |oad L has
chaagg?, and it can be said that the floor arrival error is nore affected
asithe/ nunerical value is greater. Likew se, regarding the stopping floor
FN\and the notor tenperature TE, [err] and [err] are evaluated as indicated
i n Bl ocks 1302 and 1303. Subsequently, in order to conpare and anal yze the
magni t udes of these nunerical_values 6L' [err] and [err]' the averages
[err]' [err] and [err] are reartanged as indicated by nuneral 1304, to set
the greatest, one of, themas 61, the second greatest one as 62 and the

smal | E& ¥ REIVR 9 e FRarsheRfl tisp£1agke nagnitudes of 61 and
62 are canpar ere 61 is sufficiently greater than 62 (in the

..1ln a %gfe t
i |1 ust¥&h6h, 3 (pamety Gr AEFYRL 8 FMYorimrrival error is judged
to be .3l t r.ne t.he factor denoted b 1 and the running direct¥on
ED exclude Sferg%%t%eqﬁngé o‘?’ear}?ﬂaﬁgilkq}?fst agz%tfm_a en, as indicated by
numer glg 7, 20 il Ga; td f U t, (SCFLAG is set,
wher ealpon%%%s biér;l‘jaclged yc%fmfrl\éﬁ%ziffglqﬁéf%e%@%%g 5 the vel ocity command
COr I eGior@ aFFeditiddQusS tHe R IR0V 1vY i Yhaparaneters being the

runni ng
Likewise, regarding the stopping floor FN and the

motor temperature TE, GF and GT are evaluated as

indicated in Blocks 1302 and 1303. Subsequently, ' -~
in order to compare and analyze the magnitudes of

these numerical wvalues GL, SF and GT’ the averages

GL’ GF and GT 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 52 are compared. In a case

where 61 is sufficiently greater than 8, (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 notor tenperature TE as shown
in Fig. 11, is converted into a table whose paraneters are the runni pg=.
dirrection ED and the factor denoted by 61 (in the illustration, the
as shown in Fig. 12. In-addition, as indicated by Step 1306 in Fig.
magni tudes of [err] and [err] are conpared. In a case where 63 is
sufficiently smaller than 62 (in the ingﬁtLation, below 1/10), it is
judged that the factor denoted by[err] h&rdly affects the floor arrival
error. As indicated at nuneral 1308, a flag indicative of this is set. As
I ndi cated at nu #2330, g h I . vel pei qgﬁp ection
magni tude S preggi%c beforEeIs'l ﬁlé |_clﬁ' ?%1%6%%%%(?%;5% t eq?c?}géﬁt ng
direction ED, | ogdhpers40RPIHH {3 Mokl NGB! Of1 | IR AJE as shown
in Fig, 11 is converted into a table the three factors except the factor
denoted by 63 (intdien iddnmd WHOSE) pdneBd s A p@iatHirhillg are used as
paraneters as shown in Fig. 13. Next, the conversion of these tables wll
be descri bed in diatedtiorriEp dnk itHeifactes ddmoitkd dy 5 0f (dhecHonver si on
i ndicated at Step 1310, into the table whose paraneters]are t he running
directi on ED andil}ustzation ddriw ekbasl [erag shdwme in Fig. 12.

In addition, as indicated by Step 1306 in Fig. 10,
the magnitudes of §, and 65 are compared. 1In a
case where 63 is sufficiently.smaller_than 62
(in the illustration,_below 1/10), it is judged
that the factor denoted Bf § 5 hardly affects the
floor arrival error. As indicated.at numeral 1308,
a flag indicative of this is set. As indicated
o : 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. :11l is converted into a table the
three factors except the factor denoted by 63
(in the_illustratioﬁ, the motér temperature TE)
are used as parameters as shown in Fig. 13.
Next, the conversion of thése'tables'wiil be
déscribed in detail. Fig. 14 iiiustrates the
details of the conversion indicated at Step 1310,
into the table whose paraméters are the running

direction ED and the factor denoted by 61.' Here



- 24 - as indicated at nunerals 1311 and 1312, 61 and [err] and also [err] .
and [err] are conpared, thereby to judge if the factor denoted by 61 is the
| oad.t, stopping floor FN or notor tenperature TE. In the figure, the
precessing 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 pro§§s§ing of 1324 et seq. a case where it is
the notor tenperature TE. Now, “The case where the factor denoted by 6 is
the load L will be taken 1 as an exanple, and the pro::essi ng (r)]f 1313 et -
seq. Wdl;he; sxplal arhE t r S5i of c ul ati ng the average

of qaI }AA%/eJIJg‘?i'ty c%n?rg%a cor%%%t?&fn’%gﬁi?%ggﬁ c%l}u%k)%ri Rg m >r<pr Wn](care mt
denot t nader g of [ f n t t he nunber of sections
of thg&%%}g? terrpetsrjataurféie;)(p ogrhg%n&?gée%ﬁ%éﬁt?%a eﬁi on (1315 in the

fi gur judgsl 5t OERATFddNt erdied Ay & ( 134 7ehd 11y figure) is performed ¥or
all the load sections (1313, 1314 and 4316 in the figure) and in both the
runni ngtsbpiang | fisor 194 &1t Mdther ftghsedature agiglj timp, the processing of
1319 et seq. is perforned for an identical stopping floor, and the

pr ocesienfigfuriesp Ahat mmyres simerdHrh®eIB fer swgJ dentical notor

illustrates a case where the factor denoted by 61
is the load i, the processing of 1319 et seq. a

case where it is the stopping floor FN, and the N
processing of 1324 et seq. a case where it is the
motor temperature TE. Now, the case where the
factor denoted by 61 is the load L will be taken
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-g 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 - tenperature section, simlarly to the processing of 1313 et seq. for
the load. Next, Fig. 15 illustrates the details of the conversion jifidjcated
at. numeral 1330 in Fig. 10, into the table whose paraneters are tHé_tthree
factors other than the factor denoted by 63. Here, as indicated by rals
1331 to 1335, 61 and [err] are conpared with [err] and t hereby to judge
if the factors denoted by [err] and [err]28re the load L, stopping floor FN
or notor tenperature TE. In the figure, the processing of 1336 et seq.
illustrates a case where the factors denoted by [err] and [err] are the

| oad L and the sttEmpersthir@oselctidn)e simiensiyndofthl3driessisg a case
where they are the stopping floor FN and the notor tenperature TE, and the
processi ng of 135%F di3lsSe@t megas€orhahe tllomd.are the notor tenperature and
the d oad L. Hereinbelow, the processing of 1336 et seq. will be described
as an“exanpl e. Here, Nextpr Fdagssillgidilusdirates: ithe dedaidsr afdetBe of al

t he velocity command anendnent__nagni_t udes (nunberin% p which denotes the
nunber - of sectioﬁ?ﬂﬂﬁﬁﬁﬁ@nnépéﬁcﬁgﬁﬂeﬁét@M&FPﬁér1&@ i d8nFilgal Wead section

and stopping floaor (1340 in . the figure) and storing it into the table (1341
in the PPgu?e) inég the table who%e égrameters aE% the three (

factors other than the factor denoted by 63.

Here, as indicated by numerals 1331 to 1335, 61

and §, are compared wiFh 8+ 8p and §p, thereby

to judge if the factors denoted by §

e

1Iand 52 are

the load L, stoppiﬁg fiéor FN or motor tempe;ature

TE. In the figure, the processing of 1336 et seq.

illustrates a case where.ﬁhe factors denoted by
o §, and §, are the load L and the stopping floor
FN, the_proceésing of 1345 et seq. a case where
they are the stopping floof FN and the motor
temperatur§ TE, and the processing of 1353iet seq.
a case where”they are the motor temperature and
the load L. ﬁereinbelow, the pfocessing of 1336
et seqg. will be_described as an example. Here,

the processing of calculating the average S. f

o
. - ik
all the yelbcity command amendment magnitudes
(numbering p which denotes'thé 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 perfornmed for all the stopping floors (1338, 1339 and 1342 in the
figure) and all the |oad sections (1336, 1337 and 1343 in the figure) and

i n”batth the running directions (1344 in the figure). In addition, the .
phbcegsing of 1345 et seq. is perforned for an identical stopping floor and
no tenperature section, and the processing of 1353 et seq. is perforned
for an identical notor tequ%gyyre section and |l oad section, simlarly to

t he processing indicated at 36 et seq. Next, the details of the

cal cul ation of the velocity command anmendnent magnitude S shown at 1400 in
Fig. 6 are shown in Fig. 16. As shown in (A) of Fig. 7, the floor arrival
error 3 REFLeTeS fon A lutdie Storping dRctssi b8 nhe upper side rel ative
toth Siti of the stopping floor, and it has a m nus val ue when the

" cage at gna“tzné-nl Fhe igre)adnd@llattd® hPatineral s 1401, 1402 and

seneatee g o BT T a3 RN B o G P ot on and the
290, el AN, Y P oA, AR, Lvged 1t he cage has
figure). 1In 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 processinc 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 uéper 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 erfor. When it
has been judged that the cage has stopped beyond

the scheduled stopping position, the velocity



- 27 - command anendnent magnitude S is anended in pro- portion to the
magni tude of the floor arrival error d fromthe velocity command anepdnent
magni tude used in the operation of this tinme as indicated at nuner g;ga@
in the figure, in order to control the cage so as to stop on this s de’'nx
in the next operation than in the operatianagf this tinme as to the sane
floor arrival control error fluctuating factor. Here, kin Step 1404 is a
constant for reflecting the distance (floor arrival error) upon the
velocity (velocity conmand). On the ot her hand, when the cage has stopped
on this side of qmmanthanendnentomagnl pude (S oks merstestiiry prak cat ed at
nureral 1405 in the figure is perforned on.the basis of a sinilar idea.

Fl ags SCFLAG i nAQ&hRicr: & the magnikidssiaf (tdw | floar anmivak ed to as

i ndiicaf ed by nunerals 1406 and 1407, whereupon velocity conmand amendnent
magn™=" tudes S SRRAT& LR &he ate leci bty ommard & 1410 (the
nunber of factors = . 1430 {the nunber of factors .= 3) .and 1450 (the
nunber of fact ofRIRAuqe, “}fc“é{)r‘d’an WRSF AHEh Rfod it 4 RfF aneters of
el o0t Y SRR YP03N dlrer

those factors anbng v
to control the cage so as to stop on this side

~

‘more in the next operation than ih the 6peration

of this time aé to the same floor arrival control
error flﬁctuatiﬁg féctor; Here, k in Step 1404.
is a constant for-reflecting theldiétance (floor
arrival errorf upon the veiocity_(vgﬁocity command) .
On the other hand,-ghén the cagé has stopped on

this side of the scheduled stopping position,

progessing indicated at numeral 1405 in the figure

is performed on,thelbasis of a ﬁimilaf idea. |

Flags SCFLAG indicative of factor analysis.results

are referied to as indicated by numerals 1406 and
“

1407, whereupon velocity comﬁand amendment magni-
tudes S obtained.are stored as indicated by
numerals 1410 (the number of factors = 2), 1430
(the.number_of factofs = 3).aﬂd 1450 (the number
of factors = 4) in accordance with the number of
the parameters of ﬁhe velécity command amendment
magnitude S, fhat is,'with thé number of those

factors among the initiaily set floor arrival



- 28 - control error fluctuating factors (running direc- tion ED, |oad L,
stopping floor FN and notor tenperature TE) which have been found

|anu ntial upon the floor arrival error as the result of the factor .
a a\ g At the stage before the factor analysis is performed, that is, at
th@»stage at which the floor arrival data items of the floor arrival data
table are insufficient for pertokpging 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
veIocFPFt@@#n&ﬁﬁoahéﬁ@wﬁwﬁtﬁaghﬁ@meHS|G¥“MML@M'ﬂMrthe factors are used as
the para- neters is naturally prepared as indicated by Step 1450. Next, the
st or a§donnEd t H@a@aE‘IveSGPPPH@gvéI]@&ﬁ ¥Nc grda@t&%endnent magni tude S sh@n
at nuneral 1410, 14 0 or, g@flln t he f| ure will be described in detail.

Fi r st tePRETa&uZR IE ggbee & vetduenFiddnmand amendnent

t d t ahl 2 fact | | ust 1410 in the fi
o SR eonceiin 2 Farig A Luglaat a9 410 10 e Tiowre

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 céntrol
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 t-he
paranmeters of the table of the velocity command anmendnent magnitude, S are
judged by comparing 6 with 6 and 6 as indicated at nunerals 1411
1412. The processing indicated by Steps 1413 et seq. corresponds to a case
where the paraneters are the running directjon ED and |oad L, the
processing indicated by Steps 1417 et seq. case where they are the
runni ng 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 notor
tenperature TE. fiper purismal meprtrallierrer sElpctmating Bactqtsi ned as an
exanple. The load L in the operation of this tine is read out (Step 1413
in the figure), ¥pdee arzed ois tthe tparamettexsh of ctheitablwmfinthanmendnent
magni tude S which corresponds to the running direction ED and_load L at
this~ine i s seaf@HREEFHroqruand amendnenpdagnifude fimre Hudgadcity

command anendnent magni tude S cal cyl afed by Step 1404 or 1405 in Fig. 16 is
stored into thi g’%r%%“‘(%’f’é’ﬁ A1 A5 t4e 3R Lfsrxe)%' MEL A RERL sing of 1417

S oot """ P B A B e e i
by Steps 1413 et seg. corresponds to a case where
the parameters are the running direction ED and |
load L, the processing indicated by Steps 1417 et
seqg. a case where they ;re'the rﬁnning direction

ED and siopping floor Fﬁ,'and the processing
indicated by Steps l420fet_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.éxample. The load L in the operation
of this time.is.read out (Step 1413 in the figure),
that area of the _tablé _6f the velocity command
amendment magnitude S which corresponds to thé

~ running direction ED and load L at this time is

searched for (Step 1415 in the figure), and the
'Velocity'qommahd améndment magnitude S calculated
by Step 1404 or 1405 in Fig. 16 is stored into
this area (Step 1416 iﬁ the figure). The p?oceg-
sing of 1417 et seq. and the proéessing of 1420
et seq. are simi;ar'to the abdve. Seéondly, the

details of the storage into the velocity command



- 30 - anendnent 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 conpared with [err] [err] and
[err*ﬁas i ndicated at nunerals 1431, 1432, 1433, 1434 and 1435, to judge
the N.ogor arrival control error fluctuating factors which ought to be used
as the paraneters of the table ol ghe_velocity command amendnent nagnitude
S. The processing of 1436 et seq. indicates a case where the paranmeters 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

f1 oor %*?%éhF?ﬁnTﬁ9?%ﬁﬁéﬁzﬁ%hi?1?9n%ﬁEP%%% PrEReEerHg of 1442 et seq. a
case €, re t unni diyection ED, |pad | and notor tenperature
TE. I%@s%&{%@ %tasig‘g?dt’rférpeﬂ?s {) 3% P hel Brivt®ssi ng of readi ng ou\l't.'né
t he met SEAL &I r S | n a nd storing into t
ar eap?{% veﬁ%"ty co%gmér% gaér)resn%gsnfﬂn%gh%’ %gfc%ﬂit ed by Step 1404 or
1405 i Fd Gin ]qu.l ixkewWise Iy g e%%a%re%%#édsnagm 1416 in Fig. 17. The

storage into the veldbiﬂ& comreh ude’ t abl e con- cerning'4
factorsy, amd 18)] & thdiedvdr 'l nhimdrals 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 runnirig direction ED, load

L and stopping floor FN; the processing of 1439

et seq. a case where they are the running direc- ~
tibn ED, stopping floor FN and motor tempegature

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 becone the paraneters of
the velocity command amendnent magnitude S. Here, there is performe  L%?
processi ng of searching for the area in the velocity command anend
magni tude table corresponding to all_the floor arrival control error
fluctuating factors (running directi® ED, load L, stopping floor FN, and
notor tenperature TE) and storing the velocity command anmendnment magnitude
S calculated at Step 1404 or 1405 in Fig. 16. Lastly, the velocity commuand
gener ati on enpl oyiirg Rie i adnespontsdorehedoase migtd Wikl SHendi cat ed
by nunmeral 2000 in Fig. 5is’illustrated in detail in Fig. 19. Here, as
i ndi cat ed by St ep f2@k, ar vadsichratirodl straae fldatutatd e fedidags st oppi ng
posi;tion is evaluated fromthe present position PS obtained by counting
pul ses produced bylinitd adliys seferecome thed paranetess lof dite tvadlosity ue
[err] of the schedul ed stopp%gg‘floor. As indicated by Step 2002, the

snF

ref erence di st anc&CTRandy apg angndidecs. célexrespdigingy itso thi s

resi dual distance r ifs rgn%ner%ted'on the basis of the table shown in (A) of
Fig. 4. Subsequenﬁ%ﬁ fe) d the processlng 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 storihg the velocity command amendment
magnitude S célculated at Step 1404 ér_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 positioﬁ is evaluated from the present
position PS obtaingd by.cqunting pulses produced
by the pulse gene;ator'and the floor height table

-value PFi of the s¢hedu1ed-stopéing floor. As

 indicated by Step 2002, the reference distance-
based velqcity command VC 4 corresponding to this
residual distance r is genérated on the basis of'

the table shown in (A) of ?ig. 4. Subsequently,



- 32 as indicated by Step 2003, the velocity command amendnent nagnltgde.s._
corresponding to the floor arrival control error fluctuating factors in the
oper@ti-en of this tinme is obtained fromthe vel ocity command amendment
magnitude table. As indicated by Step 2004, this velocity comand amendment
magnitude S is added to the reference distance-based velocity command [err]
generated before, thereby to eval,uate the distance-based velocity command
[err]. Oamng to such processing,” this distance-based velocity comand VCr
beconmes a vel ocity command which confornms with the floor arrival control

' f.act i ' hon.of this time. Next, as indicated
g;rg{eﬁg%g%g?é%$éyt?iegﬁgg;goég?ogﬁg;gé%ﬁgﬁﬁ% f%???nés ?enerated. Thg
|t ApleSard | @C} eLr n r] are conpared as
Tl con aRuEn g M fRude SCbokrCORRRALES B8 InB E108E ) 2 The Vel o ty
Com%ﬁ@iprcm&ﬂéff@rtﬁﬁ%%ﬂﬁiﬂé £aLesPO71 AN 2008 in the Tigure)s

The tinme-based vel ocity conmand I s adopted during accelera- t tion,

whi | e dgeerati isdrare® - teise ot #1fd 0T t db €QIRBAdEMSh hd h the vel ocity command
amendnent magni tude S added to the reference distance-based velocity

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 Vcrl generated -

before, thereby to evaluate the distance-based

velocity command vC.. Owing to such processing,

this distance-based velocity command Ve, becomes

a velocity command which conforms with the floor

arrival control erfor fluctuating féctors in the ~

operation of this time. Next, as indicated by

Step 2005, the time-based velocity command VC, is

generated. The magnitudes of both the velécity

commands VC, and VC_ 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 VCt is adopted during accelera-

tion, while the distance-based velocity command

vC, with the velocity command amendment magnitude

S added to the reference distance-based velocity

command VCrl is adopted during deceleration.



conmand VCrl is adopted during decel eration. - 33 - According to the
present enbodi ment thus far described, a favorable floor arrival precision,
is attained in an elevator.* In an elevator having hitherto perforned tpe;; -
m cro-operation, it can be abolished. The problem of a shift shock atteng-f
ant upon the m ¢ro-operation, or the problem of power consunption can b
i mproved. Ot her Enbodi ments of the Present Invention Another enbodi ment of
the present invention is shown in Fig. 20. The present enbodinent is one
enbodinent in the case where the factor analysis is not perforned in the
precedi ng enbodi - nmerAccordingi tyl the tpxesenbrembodiméntiathus afde havi ng
been prepared for performng the factor analysis is not prepared. Here, the
floor arrival erd®sc¥ibed daa dhavarabsle nflqen arpivalpretision is t he
figure; whether or not the cage has "stopped beyond the schedul ed stopping
positon is judgdbtakneddn Ak LIRVataer alLh 2 e levakon hpvims; t he

vel ocity connanﬂaf ndment q? niatd Sis calcu- lated as indicated by
nuneral s 1404 a O RRF é%@?.- iR CRYTRRETR R et SFRgni tude S i s

stored into the @?r ﬁ%ﬁ%%f?eed.velﬁ‘l% tp_}/ro%o.{g;lanodf aanesr}gfftnesr}'}ocmagarﬂéeurgf- table

corresponding to
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 eﬁbodiment in the case where the factor
analysis is not pe;formed 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 4 is detected as indicated by numerai 1100
in the figure; whether or not the cage has stopped
7 beyond the schedulgd stopping position is judged

as indiéated by numerals 1401, 1402 and 1403; the
velocity com@and amendment.magnitude S is calcu-
lated as indicated by numerals 1404 and 1405; and
this velocity éomﬁand émendment magnitude S is
stored into the area of the velocity command amend-
ment magniﬁudé table éor:gsponding to thé floor

arrival control error fluctuating factors as



arrival control error fluctuating factors as - 34 - indicated by nungral,
1450. Thus, the present enbodi ment has the nerit that, since the factok
analysis is not perfornmed, the software becones sinpler than in the _
pr eceedr ng embodi nent.  Since, however, the factor analysis is not executed,
fa&g9f' hardly contributing to - the floor arrival error are
al sotearned in sone cases. ,,The enbodinent is effective in a case where
the fluctuating factors are ¥hown in advance. Another enbodiment of the

| earning on the - floor arrival error d in the present invention is

showpnd P i : ementioned learning on the floor arrival error
d, in-or%e?g?ag%a?%ﬁ?kgglFégéefIect the magni tude of the floor--arriva

error d up@@sth@hgeﬁpggéﬂfc§§§§éﬁh§w@QQ%%F@%%gﬁg%%%qde S of "'t he subsequent

operation, --the velocity co amen e S has been cal cul at ed

by mehdt plyinge téige abset ot cayal i 9114 Neod | 9Ok sseméd [i val error d by the
constant k as indicated by Bl ock 1404 or 1405 in Fig.- 20 by way of

examhe. so fvard rvetomes it Paboehdrenin StVpideddthg 21, the vel ocity
command amendnent magnitude S is cal culated by subtracting or adding a
cer tembpdiment. - $inesl, negratere Ak i faesqecdnakyois t he- - nagni t ude

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 T ~
the fluctuating factors are known in advance.

Another embodiment of ‘the learning on the -
floor arrival error 4 in the present invention is -
shéwn in Fig. 21. 1In the aforementioned leéfhing --
on the floor arrival error 4, in order to faith- - N~
fully reflect the magnitude of the floor-arrival
error 4 upon the velocity command amendment magni=
tude S of the subsequent operation, -the veiocity
command amendment magnitude S has been calculated S
by multiplying the absolute vdlue of the floor -
arrival error d by the constant k as ifidicated 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



of .the floor arrival error ‘'d as indicated by - - 35 - Block 1461 or
1462« The present "enbodi nent has the advantage that the velocity conmmang 7
anmendnent magnitude S can be sinply cal cul ated. As anot her advant age,
oniy required to detect if the cage has stopped beyond the schedul ed
stopping position, and the precision of the floor arrival error detection’
‘is not a considerable problem However, when-tB& fixed magnitude AS in

Bl ock 1461 or 146.2 in Fig. 21 is set at a large value, the velocity
command amendnent magni tude S m ght diverge w thout converging to a proper
magni t ude, and Bleckall4élobrA34eannot be nmade very |l arge. Accordingly, .a
long time is sonetinmes required for the velocity command anmendnment

magni tude S to convemhe preskeatpempedimept hade thénatdkantagbodhaent of the
| ear;ni'ng on the floor arrival error d in the present invention is shown in
Fi g.%22. | n thether vgdoggtyncotmaed: amenhdmealtoragyitodensd canebenent
magnitude S is evaluated fromone tinme of floor arrival error d detected.
Theref ore, evenSifAPdycg3dchpatedan Agcepeitbex adwsntaglasisrisen due to

noi se or the like, the control is intensely influenced by it.
, 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 1462 in Figa 21 is §et at a large value,
the velogity command amendment magnitude S might
diverge without converging to a proper magﬂitude,
" and the value of AS cannot be made very large.
Accordingly, a long time is sometimes required for
the veloéity command amendment ﬁagnitude S to
converge to the proper magnitude.

Another embodiment of the learning on the
floor arrival error 4 in the present invention is
shown in Fig. 22. 1In the foregoing embodiment,
the velocity command amendment magnitude S is
evaluated from one time of floor arrival error 4
defected. 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-ihis drawback, .there is



To the end of avoiding-this drawback,.there is - 36 - considered a
method in which alimt value is set for the floor arrival error d, and «+-
when=~it*.i s exceeded, the velocity conmand anendnent nagnitude S is not
amelded! Wth this nethod, however, the setting of the linmit value is

di ffd t. Here, as a measure against such problem it has been consi dered
to subject the detected result »§ a value obtained therefrom to statistic
processi ng. The present enbodi nment consists in that the evaluated velocity
command amendnent maghitude S is subjected to the statistic processing as

i ndi cadcath igerudred atetfod i whilch 22, 1iME¥ e1de i gy sh the influence of
the exceptinal result stated before. An exanple of the statistic processing

of thefoueltine tfl aoommaandi ek reinmsy draoamd uwdeerS dits ighown in Fig. 23. The

" expression "velocity command anendnent nmagnitude table for an individual

fl oor exgaedsd cdhe oteloqitry fdamtaral i ampridusntr ‘magnifhudek 1471 in the figufe
is a table which stores past velocity command anmend- nment magnitudes S as
to an § déhtitalamansnd.ar With thim methed ohdWaysiuatthey factor as shown in
Fig. 24. In the enbodinent ilJustrated in Fig. 23, the velocity conmand

anend iGREREG % dhe tHifiE MAlueds (HhiAimltf | #&Tearrival control error

fluct ua%[ iangneasure against such problem, it has been
considered to subject the detected result or a value
obtained therefrom, to statistic processing. The P,
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 thé influence
of the éxceptinal résult 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 magﬁitude
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 Figqg.
24. 1In 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. Aas

-~
o~



facfor is updated by Steps 1472 and 1473. As - 37 - indicated yFELQCk
1474+ t he vel ocity command anmendnent magnitude is eval uated from ain
the table. Assuming [err] *in Block 1474, the n data itens are averaged, -
and assumng [err] the data closer to the present tine is nore wei ghted
while the past data itens are referred to. Thus, the present enbodi nent has
t he advantage that the influence of the-exdeptional result upon the

vel ocity command amendnment magni tude S can  be noderated. However, it

requires a nmenory .far. stori st .data for . the indiyidual flqor arriva
control error f!u&P%éFP%&éfggt%i?FkAﬁégﬁertgﬁb38h95ﬁ¥yoF°Pﬂ§n elocity -
shown in g, 25, MERBRRbe RabAT chliel T LySTHIPRA SUBRETAARICE i rval
ml 191 ed byt he nsABe® "resita Ry dikalfar & Rk met BePtoCRommand
anmendment magni tudg7y, the heases itehBahredavbkhysh! ahfd h8shhfngl9 the
ref erence di stance-based velfocity command VC is directly anmended With the
vel ocity command aqeadksnb UBgDLtudRh$,the Ebeanuhbgafigatfgg PYekent

time is more weighted while the past data items

are referred to. o
L Thus, the present embodiment has the advantage
7 that the influence of ﬁhe'exceétional result upon
the velocity command émendment_ﬁagnitude S can be
moderatea.- However, it requires a memory for
storing past data.fo: the individqal floor arrival
control er:of fluctuating factbrs.

Anothér embodiment'of the velocity command
generation employiné the.velocity command amendment
magnitude S is shown in Fig. 25. 1In the afore-
mentioned learning on the floor arrival error d,
% | the absolufe value of the floor arrival error 4

has been multiplied by the-éonstant k in order to
calculate the velocity commahd amendment magnitude
S. The reason is that, as illustrated in Fig. 19,
the reference distange;baséd velbcify command Vcrl
is directly amended with thé velocity command

amendment magnitude's, so_the multiplication by k

being the constant of the conversion from the



bei ng the constant of the conversion fromthe - 38 - distance (the S x
absol ute value of the floor arrival error) into the velocity (the e
di st;anGe- based vel ocity command) is needed. In this regard, in a case where .’
t he c&n‘ersion constant k does not becone an integer but becones a real
nunb aving a decimal part, it degrades the efficiency to process the
nultlpllcatlon by nmeans of a nlcro- processor itself. The present

enbodi ment therefore teaches the ve?00|ty command generation in which the
di mensi on of the veIOC|ty command amendnent nmagni tude S can be handl ed as

the digiangied efdn hdad Ner Nedd iﬂdo&atéﬂ{}\@i the conversion

constant (in ot er mnrds %uaconver3|on const ant =1). In the enbodi nent

shown drrdi)g.indk ﬁﬂhewﬁdéit@y tind i dndeSHasddiat ed from the present
position PS and the floor. height table value [err] of the schedul ed

st oppivelddicyr ,commhral) appaiedded.csiTialnil Hede@ [ 'in s eval uated by addfg
the velocity command anendnent magni tude S thereto as indicated by Bl ocks
2009 anccad® vheie ithei caimeerdsidi adasA@hlt K ldowed sicance- based vel ocity
command VOr is calcu- lated on the basis of the apparent residual dis-

t ance hecomphan intiegedt Stuthdedsmas) a/glegdi thumber having

a decimal part, it degrades the efficiency to

process the multiplication by means of a micro-

processor itself. ~
The preéent embodiment therefore teaches the

velocity command generétion in which the dimension

of the velocity command amendment magnitude S can

be handled ‘as the distance left intact without the -

muitiplication by the conversion constant (in other —’

words, the conversion constant k = 1). In the

embodiment shown in Fig. 25, thé residual distance

r is evaluated from the present position PS and

the floor height table value PFi 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 vC, is calcu-

lated on the basis of the apparent residual dis-

tance r'. Thus, this distance-based velocity

command VCr becomes a command for controlling the



oqnnhnd VC becones a conmmand for controlling the r - 39 - cage so as to
stop @t a point which is spaced fromthe regular schedul ed stopping .
pQsition by the velocity command amendnent magnitude S cor- respondifigsyto:
the floor arrival control error fluctuating factor. According to theA¢(f'
present enbodi nent descri bed above, the calculation of the velocity conmand
amendnment magnitude S in the learning ®»m the floor arrival error d can be

sinply processed. Another enbodi nent of the present invention is shown in

Figs. 27 and 28. In the foregoing enbodi nents, .t.he f.loor arrjval control
error is judged PBEmSCn&St F0os R rﬁggﬁ ?FF@F;%“Héﬁbdfiﬁ?ﬁﬁ? present

(herei naf ter. 1 F5BH T Geoutan YEPSGke sbop LR BRA R 10" P
rel ati onship begyﬁpgﬁgg%ﬁﬁgzkgmmagg:%k%ﬁe tamgdqyid&g(gﬂaa&;v in the

st opp’ng operation. trate Igure,” letting a reference fl oor

arrival vel oci t)i-efs?bhlii & e thel 29bby Urdltividie donted1P@rtoa sufficiently
close to that position of the schedul ed stopping floor in the running

operation at whifghdthatingofactor.

According tb the preseht embodiment.described
above, the calculation of the velocity command
amendment magnitude S in the leafning on the floor
arrival error 4 can be simply processed.

Another embodiment of the'bresent invention
is shown in ?igs; 27 and 28. 1In 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 throuéh a_fixed.point
(hereinafter,'termed "floor arrival velociéy Vi“).

Fig;_26 shows the relationship befween the

~ - residual distance r and the velocity V in the

étopping operation. As illustrated in the figure,
letting a'referencé floor arrivallveloqity Vg be
the veloéity V at the.fixed'point a sufficiently
close to that position of the scﬁedﬁled stopping
floor in the running operation at which the floor
arrival error becomes zero,_thg floor arrival

error lying within an allowable error Ad ( 4 2 0)



arrival error beconmes 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 ais: [err] floor arrival velocity [err]
" (where Av is a value determ ned uniquely by [err], [err] O holds). This

val-u§ Av is therefore termed the "allowable velocity error", and the case
of\_ehploying the floor arrival_ yg acity [err] will be explained bel ow. As
understood fromthe above relationship, [err] in the figure indicates a
reference floor arrival velocity curve, [err] and [err] allowable floor
arrivasigniftesythatveRe fildopeattieal velotivpall osable floor arrival

vel ocity curves. Fig. 27 shows the flow of CPU pr®cessing. The fl oor
arri vatheefogedypdintsadésected by Steps 210, 220 and 230 in the figure.
Next, the learning on the floor arrival velocity VL as indicated by Bl ock
3000 in thevﬁiguéﬁ ésflpbusaraiedliwgﬂecéty Zﬂ £ig, £8svin the |earning ‘en
the floor arrival velocity [err] as indicated at nuneral 3010, the
propriety ofWRfEe\AVoéft3 ¥ahvandeterninedt unbguelvdey S enpl oyed in the
operation ofAéPignéiﬂg isojﬁgggg)?epending upon whet her or not the absol ute

This value Av is therefore termed the "allowable

velocity error", and the case of employing the

floor arrival velocity VL will be explained below. —

As understood from the above relationship, @ in

the figure indicates a reference floor arrival

velocity curve, (@) and @) allowable floor arrival

velocity curves, and - (@) and (® unallowable floor

arrival velocity curves. . | .

Fig. 27 shows the flow of CPU processing.

The floor arrival velocity Vi is detected by Steps

210, 220 and 230 in the figure. Next, the learning

on the floor arrival velocity VIl as indicated by

Block 3000 in the figure is illustrated in detail

in Fig. 28. 1In the learning on the floor arrival

velocity Vi, 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



val.ue' of the difference between the floor arrival velocity VL and the
ref.erence floor arrival velocity - 41 - VB lies within the allowabl e
velocity-error Av. In a case where the magnitude S has not been prgpgr, .'t he
floor arrival velocity VL and the reference floor arrival velocity(VB_
conpared as indicated by nuneral 3020, to judge how the velocity comrand
anmendnent nagnitude S nust be anmended- Fhereafter, the velocity comand
anend- nment nagnitude S is anmended as indicated by Bl ock 3040 or 3050, and

the result is stored i . \V/ ' |tude table as

I ndi cated by Bl o&%%@(}%’r ﬁ%%%%%gg%%@{e% |rn‘§agr31%éscri bed

above, the floorpardivale GHULL 1 gﬁ%ﬂﬁﬂd@%%ié dhgypl ocity Voat the
' and t

passage through the fixed polnt, ) ere 1s the advantage that the

posi tion detect @rdg¥r } Nendli Kl RPFAIVAN vl shSRERBEhnMd tthe It 1S
necessary, however; to set the fixed point for execdting favorabl e

| ear ni ng. Anot hete faderbeei ooy ddid viEsailodivient | Grd conpawed N Figs. 30
and 31. In the precedi ng enbodi nent, the floor arrival control error is

j udged from t he 44 dovdixratedlbyemumexalor3tatk, fdogrudye ihoat ttad ocity [err],

wher eas - . : _ '
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-éresent embodiment described

above, the floor arrival control error is judged

~ from the velocity V at the pessage through the
_fixed point, an@ there is the'advantage that the
position detector for the micro-operation is
dispensed with. It is necessary, however, to set

"~ the fixed point fof executihg favorable learning.

" Another embodiment of the present invention
is shown in Figs. 30 and 31.
In the preeediné embodiment, the floor arrival
control error is jﬁdged ffom the floor arrival
error 4 or the floor arrival veloeity \'

L
in the present embodiment, it is judged from a

, wWhereas

‘period of time after the-passage throﬁgh a fixed



in the present enbodinent, it is judged froma period of tine after the-
passage through a fixed - 42 - point (hereinafter, ternmed "floor arri‘val,
time t"). Fig. 29 shows the relationship between the period of tine t after
the/passage through the fixed point a and the residual distance r in the
sto ﬁfng operation. As illustrated in the figure, letting a reference fl oor
arrival /time tB be a period of tine required for the cage to stop since
passing through the fixed-po2nt a sufficiently close to that position of
t he schedul ed stopping floor in the running operation at which the floor

e f'{;@"%riiarffi'afét&% & Nal i t 11 the
f f Fl

arriva G e Wﬁ*ﬁ%&ﬁ%@ Jel 2 nco u ety by er).

and [gerr]m% R dShhe T §@f l&ébfgyé%g r@:Ifomth{ d the "allowable ti

error the case‘of npl oyi n e oor arriva tlne t wll be

expl aifig P PANt AS dHildhe HPGdd B I mROe Mieltdld onship, [err] in the

figure indicates & reference floor arrival time
stopping operation. As illustrated in the figure,

letting a reference floor arrival time ty 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 Ad (Ad Z 0)
signifies that the floor arrival time t till the ~
stoppage after the passage through the fixed point
a is:
ty - At S Floor arrival time t £ tg + At

(where At is a value determined uniquely by

Ad, and At 2 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. Aas under-
stood from the above relationship, @ in the
figure indicates a reference floor arrival time

curve, @ and @ allowable floor arrival time

curves, and (@) and @ unallowable floor arrival



curve, [err] and [err] allowable floor arrival time curves, and [err]

and ferr] unallowable floor arrival . =~ - 43 - tine curves. Fig. 30 shows
the flow of CPU processing.' The floor ‘arrival time t is detected by ]
250 and 260 in the figure. Next, the learning on the floor arrival /tjsm t
as indicated by Block 4000 in the figure is_illustrated in detail inﬂ%.‘-
31. In the learning on the floor arrival‘tﬁﬁe‘t, as indicated at nu ’
4010, the propriety of the velocity command anendnment nagnitude S enpl oyed
in the oper ation(fi?{ tchi time is judged dependi ng upon whether or not the
absol ute val ue of the diTTerence between the floor arrival time t and the

reference floor arri \fq_lg t i3r53 s?].‘?g)gn%?le\émgg%o@w%ﬁ Ilphe s%ltridm error At. In

a case where the magnitiude S roper, oor Tarrival tine t

and \:_g!e ref er enage |f0Qoraldrird@all itThe B 3/s8 detahaield 135 JeafisLaised by
nunmeral 4020, to judge how the velocity command anendirent rmagni tude S nust
be anended. Thene!2sd tih eHETEFIGUHERNd MR , MG tledenInss oRikded as
i ndi cated by Bl ock 4040 or 4050. The vel ocity command anendnent nagnitude S
eval uat ed here ifdotiroraativalo tie welasc iing icate dTiyd Blrikd @00 imgni t ude
tabl e as indicated by ' N o o

the figure is illustrated in detail in Fig. 31.

In the learhing on the flopr arrival time t, as
indicated at numeral 401d, thé proptiety of the
velocity command amendment magnitude S employed
in the operation of thié time is judged depending
upon whether or not the absolute value 6f the
différence 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 ty are
compared as indicated by numeral 4020, to judge
N~ how the velocity cpmmana amendment magnitude S

must be amended. 'Thg_velocity command amendment
magnitude S is amended as indicétéd by Block 4040
orl4050. The velocity éommand amendment magnitude
S evaluated here is storéd intohthe;velocity com-~
mand amendment magnifude table as indicated by
Block 4060. |

According to the present embodiment described



Bl ock 4060. According to the present enbodi ment descri bed - 44 - abovelrj'

the floor arrival control error is judged fromthe period of tinme till the,,
st oppafe after the passage through the fixed point; and there is the

" advant#gg that the position detector for the micro-operation is dispensed
w th. \Qi.nce, however, the precision of the floor arrival timet is

determ ned by a sanpling frequgney t , a tinmer for exclusive use needs to
be externally connected in order to raise the precision of the floor

arrival tinme t when the sanpling frequency [err] is |low. Another enbodi nent
of t healpswsgenthé nfbodi carmd valbeéonessli detoni id jedgsgnce to Figs. 32 and
33. In any of the precedi ng enbodi nents, the velocity command anendnent
magni t fcem She peniodtef fimen thklftbherstwoppage after d or the |ike and the
result is reflected upon the velocity command of the subsequent operation,
wher eathe Ragsagentheepahli et £ ixved ipeint 4 awhtthereoist ant anendnent

magni tude P, on the basis of the floor arrival error d and reflects it upon
a cont¥hf EARIRIS nthak the Refithion e tastrr (Fr¥ ethey proportion gain

err] in the generation of. a torgue command). The
[ ] micro—-o eratf%n {E élspenséﬁlwfih. Sgnce, however,

the precision of the floor arrival time t is

determined by a sampling frequency ts' a timer for

exclusive use needs to be externally conhected in

order to raise the precision of the floor arrival

time t when the sampling frequency tg 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

KP in the generation.df a torque command). The

flow of CPU processing in this case is shown in

Fig. 32.



f1 ow of CPU processing-in this case is shown in Fig. 32. - 45 -

Her.eunder, the learning on the floor arrival error d and the torque command
generation using the control constant anmendnent nagnitude P indi- cated by
Bl ocks 6000 and 5000 in the figure will be described in detail. In (..
| earning on the floor arrival error d, the caontrol constant amend-
magni tude P is calculated instead of the velt city command anendnent
magni tude S on the basis of the floor arrival error d detected by a nethod

simlar to the mathﬁgl of  the foreqgoi,ng_enbodi rreB__z‘, t repare_ a.control

constant anendnent  mESERRIEAGTE LERIEHES S, e SHERT BERYAK i on usi ng

th trol ' s is 'of

cont ol 15 anended s naii e eape Shokerk YHBYAaR B8 Ra T p oo

i ndi cated by B'Qﬁﬁ?c@%%go&”@oﬁg%gnknaﬁkﬁﬁ + HM¥hiltddel Be idighiterences of
the’

the\ednnand foll ow ng-up properties o l'oor "arrival control error
fluctuating factcyted@by BAFRRESE000 AndFOOdD 16 Hhe FHiomee! wanigain [err]
with the control constant anmendnment magnitude P. Therefore, according to
the present enbdd desentibed fiavdezalid.f| aar ther ilealrnihgcion ehel S

floor arrival error d, the control constant amend-
ment magnitude P.is éalculated instead of the
velocity command amendment magnitude S on the

basis of the floor affivai error d detected by a
methbd similar to the méthod of the foregoing
embodiment, to prepare a control constant ameﬁdment
magnitude table. In the torqué command generation
using the control constant amendment magnitude P,

a proportion gain K.' for:control is amended using

P
this control constant amendment magnitude P as
indicated by Blocks 5020 and 5030 in Figq. 33. That
is, the differences_of the command following-up

N properties Qf the floor arrivai control error
fluctuating factors afe'compenéated By amending
the proportiog gaip Ky with thé control constant
amendment magnitude P.

Thefefore, aCcdrding tq the present embodi-
ment, a favorable floor arrival precision is

attained. Since, however, the control constant

is altered in the present embodiment and the



attained. Since, however, the control constant is altered in the present-’
enbodi nent and the - 46 - overshoot of the velocity, etc. can occur, *°
carg-needs to be taken for the feeling of ride. In-the above, various
ehb’ﬁd)ﬁ.-rrents have been nentioned and described. Further, in elevators into
whisxch” a group supervisory systemor the like is introduced, the activity
rate in day unit is substanti &l6l » constant in many cases. |In such case, the
tenperature of the notor for driving the cage of the el evator can be

equi val ently expressed by tinme. Therefore, the tine can al so be handl ed as
a fl owvearstiostt o rtihedlvedlgdirtyl ) Wticl- cdn ngedhac) dardist ead of the notor
tenperature. Enploying the tine in place of the notor tenper- ature in this
mannemeesdts tthee beertigkerhdion Hhes diesmrifprofiletialet.i ng the notor tenperature is
~dispensed with. In addition, the tenperature of the notor for driving the
cage of thdrelthatahovean vaxighsaiempdimen ttishdravendesni on time of current>
Therefore, the conduction tine can be handled as a floor arrival error -

f1 uct FatiPret e idesaridbedf FWCthetor inedevatons Also in this case,

there.istth%.rglrit t hat the sensor for detectin .
into whi 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 handleq as a floor arrival control error fluctu-
ating factor instead of the motor tempefature.
Employing the time in place of the motor temper- _
ature in this manner has the merit that the sensor
for detectin§ the motor température 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



t*he not or fenpe}ature is di'spensed with. Wiile the foregoing enbodi ment s

have been - 47 - described as to the D.C. elevator, the inventi Q@n of
course be simlarly performed in the A C el evator and t he hydr aul ké” >~
el evator as stated in the introductory part of this specification. 1In

t hese cases, especially in the A C. elevator, the effect of enhancing the
floor .arrival precision is remarkable~ apd- n the hydraulic elevator, a
sharp enhancement in the floor arrival precision can be expected by

| oyi the te f I I {
ettt oo GRS - Bosfl & bESsd U il 1 oo
including: a no ShEV ural i 0
fl oors; ?orque agj us |n<géér%%élng: (r)lsr var%% E?%‘g"e?%%ﬁi@ prO(SﬁJceg by salé

mot Qr in accor daifsyyéd P FndOoflid Ay EPATEId PRSEH P ddesdiddgrance between
a vé%ﬁ0|ty_connand and an act ual veI00|ty of the el evator cage;

the introductory part of this specification. 1In
these casés,'especially in the A.C. elevator, the
effect of enhancihg the floor arrival precision
is remarkabie, and in the hydraulic_ele#ator, a
sharp enhancement in the floor arrival precision
can be e#pected by.employing the temperature of
0il as a floor arrival control error fluctuating

factor.



el evat or supervisory neans for observing generati-on of calls in the floor'sei-
and the elevator cage 10 to furnish a start conmmand and to schedule a ** .

L

stdpﬂﬁpg floor in response to the observed call; sensing neans provided for .
det &ctfon of floor arrival control error fluctuating factors affecting the
floor arrival control of the elevator cage; and 15 not or contr ol

means receiving the start command48i~formation of the schedul ed stopping

fl oor and out put of said sensing nmeans and providing the control comuand to
sai d tQGAJMS adj usti ng neans, said notor control neans having a processing
unit and a menory unit for storing a 20 programto control the operation of
t he prlocessi ng Ui telanhtar iarntreht $$tem trcl wdiner control el ement
constants, in which the nenory unit stores a correction nmagnitude for

nodi fyi ng the coht®ox diftfarftF i\Hing Ot RIREAYPY C2FR ¥ibeR arrival control
error in the formof. a 25 correction magnitude table in which the floor ~
ar ri valeToe b PRty L&ftét‘?ﬁﬂ‘actors are made paraneters; said -

processi ng unit ¢$%é§gFgéﬁgéggﬁ%}é$§%§x¥g§aVa%%}gﬁcgh%Pg?o eration

including the fo ng eps: t'er app HTe'%tart command,

takd NG, idlddies REPASE £ St fﬂxpogc@éfaa«?% GONELOL EGRPEo] ! uctuating factors
from sal d sensinng neans; b5 ? readi ng out the correction
nmagni teiendid®Based on the difference between a velocity command
and an actual velocity of the elevator cage;
elevator supervisory means for observing haed
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

A



an .area of ‘the correction magni tude tabl e designated by the taken-in flger~
arrival control error fluctuating factors as the paraneters and generayinff  :
the control conmand nodified by the read-out correction magni tude; 10 \__1=~
(c) providing the nodified control command to said torque adjusting neans;
(d) on the basis of observation of the travelgof_the el evator cage,
returning to the step (b) to repeat the above nentioned operation during

the travel of t . 15 e| evat or, cage,.and advancing to the next step (e) when
t he el evat or ca&g’estoébe§aet(le3n dé‘tcgg‘lq’r?g? ttﬁ'@E f‘in OWARg \SfteR® T rol error

resulting fromthe travel (%f)t ca this time; 20

(f) obtaining a renewed correcathslglr‘oe(r?IJ %?ﬁ%%%ﬁé@ﬁﬁ@%ﬁ%%i@ﬁfﬂg

the detected flggl @ydi Helolp Ml g Ty t recti.on magni t ude which
has been used in tt%{rméﬁdi catiol(r?lJeO fgl(r%;eorcogr}ﬁ%glcoc%#atn%]fo THe travel of

the ‘efevator cagawitdting ifiitct¥l 2%m saia sendiy W] g the cont ent
of the area of the correcf%on_nagnitude tabl e eslgﬁ%te In the step (b) by_

neans of the 5enewed correw) aea@@y dide.the cor¥®ctidn magnitiuid HrHAt OF
control systemaccording to claiml, wherein the floor arrival control

error in the st@m (@@ea ofdathectost rastiot fayrmmeld tddle dadiainadiebyeen
an actual the taken-in floor affival control error fluctuating
factors as the parameteré and generating the control

o command modified by the read-out correction magnitude;

10 (c) providing.the modified control command to
said.torque adjusting meahs;

(d) on the basis bf observation of the travel of
the eleVator.Cagé, returning to the step (b) to repeat the

N above mentioned dperation during the travel of the

15 eiévator'cage and advancing to the next step (e) when
the elevator cage stops;

(e) deteéting the floor arrival control error
resulting from the travel of the elevatof cage of this
time;

20 - (f) obtaining a renewed correction magnitude by
amending, on the basis of the detected floor arrival
control error, the'correctioh magnitude which has been
used in the modification of the control command for the
travel of the.elevator cage of this time; and |

25 o (g) rewfiting the content of the area of the
correction magnitude table deéignated in the step (b)

by means of the renéwed correction magnitude.

N



position of the floor arrival of the elevator cage and a 5 predeterm ned .-
stpp%hng posi tion of the schedul ed stopping floor. 3. An el evator .,
con EQI system according to claim1, wherein the floor arrival control .-
erfo¥ in the step (e) is detected on the basis of the velocity of the
el evator cage | Oshen the cage passes-a point |ocated at a predeterm ned
distance in this side of the schedul ed stopping floor. 4. An
el evat or controknsgbé¢eataccoentnglt systennad¢confienegi hot hdafiimodr, arri val
control error in the step (e) is detected on the basis of a period of tine
i n whvkéeras nehe| floepracnijeat caenbsod erstondipothe stapel(eheisage has
passed a first point corresponding to_the schedul ed stopping floor. 5.
An e|%%%ff=e%o¢ﬁr%ﬂds%%ﬁﬁl%cwdghg fgbStrBfe RetyipeReAR @REUBSrrecti on
magni t ude fabl e_i clugﬁs a Iuralitg 20, of tables, in each_of which all or
sone BPSTHECT | Qorths rtV3PF coht+ b7 1 ePf oFPFI BLEVAFPRGCRIR BPE Are taken as™
t he: p, r pective floor_arrival .contro|l error fluctuating
fagjt ogégé?%egllrrﬁin e%r%%gg?%gﬁéﬁl{:ﬁ%nf goFﬁgr??v% ug%(rrilt?g?pgf’flgr detected at
the sippfe) is 25affected are anal yzed respectively, the renewed
correction magnitude in the step (f) is obtained for the respective floor
arriva] controlagrépévityet sahtnglfaghocs aBabydedgabgveiagndithe thus
obt ai ned renewed correction nmagnitudes -51-

wherein the floor arrival control error in the step (e) is

detected on the basis of the velocity of the elevator cage
l0when 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 ~
200f 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 facéors, 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
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a(e'wwitteh int'o designated areas of the corresponding table respectively.
6,. An el evator control systemaccording to claim5, wherein the
floor “arrival control error fluctuating factors 5 include a | oad of the

el evator cage, a schedul ed stopping floor égereof a running direction
thereof, a tenperature of a cage driving dévicCe, and/or a conbination

t hereof. 7. An elevator control systemaccording to claim®6, wherein
t he tenperatureaoé vhittageidtovdagideated mmeebve$ tbBeacbacresepondmegrni ng
the tenperature of .said notor, or it involves a factor concerning a

t ernperat ure of tablei nespechivadyeage is driven through the oil by said

not or. 8. An el evator control systemaccording to claim11, wherein
the correction fagnitude BBtalAEALER Fﬁét§8§|§Y§Fem5aFﬁ@r€éP§cF@dcﬁPé@r5'
arrival control error is stgied in a stga % Zns whi ch_can store t
predef er ni ned nHRBEFLBf TR LBPF eREF bR huGAP LA seThAENE L HELHARDBE SPCFHES
correction gni. e Q exceeds, the redeter d 449]

storage 20 anéB |§§%r%sP?ﬁ Sngg? ShEVEFOfhE g?br%dsnh?agé ﬁoﬁ%opplng
magni tudes and §i86PStBQFe8?rr§C hﬂﬂl 981 kY %18Rt€hP§ @CCQVQFRgE¥aEBrEhe

floor arrival control error resu%tlng romthe trave fhe e ator cage

of thsi tine; agd aheagensfgdlﬁgraeeiben aﬁaybkugecbﬁthaehaﬁdtﬁarzéfthe
basis of the correction magnitudes stored in the storage neans. 1111111

111111 11111 11311 111111Aan elevator control system according to clalm 6,

wherein the temperature of the cage driving device involves
10 a factor concefning the temperature of said motor, or it
.involves a factor concerning a termperature of o0il in
which the cage is driven through the o0il by said motor.
8. An elevator céntrol system according to claim i,
wherein the.cofrection magnitude obtained on the basis of
15 the detected.floor arriﬁal control erfor is stored in a
storage meéns which can store the predetermined number of
the correction magnitudes;
when the number of the corréction magnitudes to
P ' be stored exceeds the predetermined number, the storage
20 means discards thé oldest one éf the sﬁored correction
magnitudes and stores the correction magnitude obtained
accordingly to theliiobr arrivél'control error resulting
"from the travel of the.elevator cagé qf thsi time; and
the renewed correction magnitude is obtained on
25 the basis of the correction'maénitudes stored in the

storage means.

AN



-52- 9. An el evator control systemaccording to claim@8, wherein the,*
renewed correction magnitude is obtained as an average val ue of the T,
correction magni tudes stored in the storage neans. 5 10. An el evator, -
control ,yftenhaccording to claim8, wherein the renewed correction

L

magni t ufie '\ §- bt ai ned from a meLg%Eeq_average val ue of the correction
magni t udes ored in the storage neans. 11. An el evator control
system ording to claim 10, 10 wherein the correction magnitude obtained

cl oseP-to the pPA@s&levaiter contwod wisfamedqcecpxrding to Aladime\fat or cont r ol
system according to claim 1, wherein the velocity command defines a

rel at WHEIBILE FEQwEeRewede SPITRC tdoR MR ittidend s ARtRInEE fSoF 5 ng fl oor
and a 15 vel oci of .the el evator .cage; the correction magnitude is a val ue
W th ERETPRG0N AR 941 WE6nERGF SErAG SRR Mis e O dtihce: and the.
rel ati i f e residual distance to 20 the velocity of the velocity
connaﬁ%gigg%bg$€®%éd with the correction magnitude converted into distance.

13. An el gyat.Qqr, r tye ' ' o rein an
5 10 ¥elQleva?Bl Qbnt¥eled 4 g]ae&bx?sllrg &d" 2imMee

apparenf resi dua I'stance is obtain e actual residual
di st agherané the fepeivedr to¥akctI ofOMagli tRIdeONi < IMYitred ifHom di st ance;

and the velocity command is generated in accordance with the apparent
r esi daawedight@dc@average value of the correction magnitudes
stored in the storage means.
11. An elevator control system according to claim 10, had
10 wherein the correction magnitude obtained closer to the
present time is mofe weighted.
12. An elevator control system according to claim 1,
wherein the velocity command defines a relationship between
a residual aistance 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 élaim 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.

| O A A



- 58.- 14.° " An elevator control system according to claim1, wherei n_
the velocity command defines a relationship between a residual dlstance o>
t’he schedul ed stopping floor and a velocity of the el evator cage; 5 11(“
‘the correction magnitude is a value with the floor arrival control errfor
converted into velocity; and the relationstB® of the velocity to the

resi dual distance of the velocity conmand is corrected with the correction

magni t ude conveyfed into meloGdatord Eorrol sy seéh%@a@é&im?oaér@iaﬁmem
according to claim1, wherein when the detected floor arriv control error

exceeds the pregdeddin Ntk Vad Lisoi thh o MEPIRES A OFe IREDGASNIED | Setween
obt ai ned by anending with a certain fixed value the correction magnitude
whi ch has been aissskidudb dixtdricationtd sdteedwléd odtoppimndf Ioor tdred a
travel of the elevator cage of this tinme. 16. An el evator contr ol
system accor di replacictyiod Ssheveresiatagomags: the floor arrival control

error fluctuating factors are selected in accordance with the degrees to 20
whi ch the fldor arrl val CcHif rermgtdondiagniingg ihea stabue With 19 ect ed;
and the correct] na ni fudes are talned for the res ective f|oor anglval

control error f e cﬁQﬂEF IR W SERNRFte 1nto velocity; an

" the relationship of the velocity to the residual

distance of the velocity Eommand is corrected with the

Ny correction magnitude-converted into velocity.

' 10 15. Ah elevator control System.according to claim 1,
wherein when the detected floor arrival control error
exceeds the predetermined value, the renewed correction
maénitude is obtained by amending with a certain fixed

— value the correction magnitude which has been used in

15 modificafion of the control command for the travel of
the elevator cage of this time.
16. An elevator control system acéording 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
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- 54 - 17. An el evator control system according to claimb5, Mhereinf';»
sonme 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 anal ysed. 18.
An Zngator control systen1con§t§yc;ed and arranged to operate
substantially as herein described"wth reference to and as illustrated in
Figures 1 to 19 or Figures 20 to 33 of the acconpanyi ng draw ngs.

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 Fiqures 1 to 19

or Figures 20 to 33 of the accompanying drawings. _ had
-
N

A g



