2 3 SEP 2004 1 TITLE OF THE | NVENTI ON APPARATUS, METHOD OR SYSTEM FOR
CONTROLLI NG MOBI LE BODY BACKGROUND OF THE | NVENTI ON 5 [0001] Thﬁng%pe?mnt
i nvention relates to an apparatus and a nethod of controlling a ile
body, and a nobile body system [0002] A synchronous notor that uses a
per manent magnet to create 10 a magnetic field has recently been applied
to various nechani cal apparatuses for the purpose of reducing the size of
the apparatuses and increasing efficiency. -J]0003] However, in order to
control rotation of a synchronous 15 notor, it isS necessary to recognize
t he position DITBErQF oTHE | IRVERTI®RNeti ¢ pol e position, and to control
power supply. To do so, neans for detecting a magnetic pole position is
requi red. FORPRABAPUS, MEEH@DIi OR SYSTEMSEORSEONTROIBpHAeMOBADE! BOBKi on
Pat ent Lai d- Open Publication No. Hei 10-80188 requires a 20 magnetic pole
position sensor. This kind of magnetic pole position detector requires
effort to align a notor shaft with an encoder shaft or conplicated,

pai nst aki ng nPAGKERAWRR . OF [ THDAINVENEBIONI nat e such probl ens, there have
been sone studies 25 of technology to control a magnetic pol e position of
a synchronous nofB8POWIt hout using a sensor, as described in

The present invention relates to an apparatus and a method
of controlling a mobile body, and a mobile body system.
[0002]
A synchronous motor that uses a permanent magnet to create
10 amagnetic field has recently been applied to various mechanical
apparatuses for the purpose of reducing the size of the
apparatuses and increasing efficiency.
[0003]
However, in order to control rotation of a synchronous
15 motorx, it is necessary to recognize the position of a rotor,
i.e. a magnetic pole position, and to control power supply.
Todoso, means fordetectingamagneticpolepositionisrequired.
For example, the prior art disclosed in Japanese Application
Patent Laid-Open Publication No. Hei 10-80188 requires a
20 magnetic pole posiﬁion sensor. This kind of magnetic pole
position detector requires effort to align a motor shaft with
an encoder shaft or complicated, painstaking maintenance.
[0004)
To eliminate such problems, there have been some studies
25 of technology to control a magnetic pole position of a
synchronous motor without using a sensor, as described in
Proceedings of the 2000 Japan Industry Applications Society

Conference "No.97: A New Position Sensor-less Control of



Proceedi ngs of the 2000 Japan Industry Applications Society Conference

"No. 97: A New Position Sensor-less Control of 7 3 SEP 2004 -
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Magnet Synchronous Mdtor using Direct Position Error Estimtion,
963-966. [0005] Figure 10 illustrates an exanple of a pernanent
magnet-type 5 synchronous notor control systemin accordance with the

magneti c pol e position sensor-|less control technology. This
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conprises a first coordinate transforner 23a which obtai ns detected current
values Id and Iq of a rotating coordinate systemby inputting notor phase
det ect ed curFerRranent; ¥agast Iy eehireneHetetpsAnNGD ELeFeMOsddtian BFrosn
axis error estimator 3b which obtains an error AO between a nagnetic pole
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which obtains detected current values Id and Iq of a rotating
coordinate system by inputting motor phase detected current
values Tu and Iw detected by a current detector, an axis error
estimator 3b which obtains an error Ag between a magnetic pole
position 6m of a motor rotor and an estimated magnetic pole
position value émc by inputting the detected current values
Id and Ig, a motor speed computing element 3c which obtains
estimated motor speed wm by inputting the error A8, a rotor
position estimator 3d which obtains an estimated magnetic pole
position value emc by inputting the estimated motor speed owm,
a current command computing element 3e which obtains current
command values Id* and Ig* by inputting the estimated motor
speed om and a motor speed command value wm*, an output voltage
command computing element 3f which obtains output voltage
commands Vd* and Vg* by inputting the current command values
Id* and Ig*, and a second coordinate transformer 3gwhichobtains
drive unit drive commands Vu*, Vv* and Vw* for driving the
motor by inputting the output voltage commands Vd* and vVg*.
This example uses an estimated value 6mc obtained by a rotor
position estimator 3d as a magnetic pole position 6m so that

a permanent magnet-type synchronous motor canbedriven without



drive unit drive commands Vu*, W* and W* for driving the 25 notor by
I nputting the output voltage commands Vd* and Vg*. This exanple uses an
estimated val ue Onc obtained by a rotor position estinator 3d as A3 SEP 2004
magneti c pole position 9mso that a pernanent magnet-type synchronous
not or can be driven wthout 2 3 SEP 2004 - 3 - requiring a magnetic pole
position sensor. [0006] Technol ogy nenti oned above has made it possible to
rotate a synchronous notor without requi3iag a detector which detects 5 a
magnetic pole position of the rotor. [0007] For exanple, in Japanese
Appl i cati on Pageatibgi d- mpgnetRubpodeat pos iNdon2@@0sp8878, an exanpl e of an
actual nobile body systemis shown that applies the sensor-less control 10
t echnol ogy for cd®@06l1l i ng a nmagnetic pole position of a synchronous
notor. However, this exanple requires an encoder = as a nobile body
posi tion det ect ofesbnoiggyt henhbbined dlurie hpstmade tisepbssahlbetcanttadld ed
to stop at a fixed point. 15 SUMVARY OF THE I NVENTI ON [0008] Problens
still remai nawinFhranmls aobodywiddsiut orqudréogor desecegui wietch digtects
iculties innmounting the detector, unnecessary occupation of space, and
adver seef f et BagReLhe podeeppsit2onr offi &bl ro§or(-0009]
[0007]
For example, in Japanese Application Patent Laid-Open
Publication No. 2000-78878, an example of an actual mobile
body system is shown that applies the sensor-less control
10 technology for controlling a magnetic pole position of a
synchronous motor. However, this example requires an encoder
+ as a mobile body position detector so that the mobile body

system itself can be controlled to stop at a fixed point.

15 SUMMARY OF THE INVENTION

[0008]

Problems still remain when a mobile body position detector
isrequired: difficulties inmountingthedetector, unnecessary
occupation of space, and adverse effects on the system's

20 reliability.

[0009]

The main purpose of the present invention is to control
the position of a mobile body without using a position detector
as to a mobile body system that uses a synchronous motor as

25 a driving power socurce.
[0010]
The above problems can be solved by estimating a magnetic

pole position of a rotor of a synchronous motor based on



The main purpose of the present invention is to control the position of a
nobi | e body without using a position detector as to a nobile body §gﬁpqmm
that uses a synchronous notor as 25 a driving power source. [0010} he
above probl ens can be solved by estimating a nagnetic pole position of a
rotor of a synchronous notor based on 2 3 SEP 2004 4 electrical quantities
inrelation to electric power supplied to the synchronous notor and
further by estimating the nobile body pdkition on the basis of the
estimated magnetic pole position. Here, electrical quantities in relation
to el ectric SlgehEicadpprartities Byrciadionstontbecty ic pawahsspplied
voltages that are supplied to the synchronous notor. [0011] This neans
mekes it pos§Pbtie syndHiansius retpgsand ditrgtherabyods t Bnabipg viiheoobilsi ng a
mobi | e body position detector 10 because the position of a nobile body is
esti mat ed baBQGYOEOS&t#QQnQPi@hﬁopésﬁéspﬁi§heoﬁ5FH@aﬁéﬁomaﬂﬂaﬂ%§ pole
synchronous notqQr , according to electrical quantities. Further, this neans
preferably nmBRELLLPNN0SEERT e SLECHILGRRY Bt i i@S/ 1 dwladiiameo edestaiien by
correcthng an estinaigfwgﬂsition of the nobile 15 bodz based on absol ute
posi tion i nf BPHEL SHPRFLEHEDSYIRENFERPUS TREALPLABBFFENEERL ¥ tBgesny of

an el evator r, elevator.counter _weight, elevator door, escal ator step,
rol ling Stocﬁgagnargosupplleﬁ 55 the sgnchronous motor.

[0011]

This means makes it possible to control the position of
a mobile body without using a mobile body position detector

10 because the position of a mobile body is estimated based on
a magnetic pole position of the rotor of the synchronous motor
according to electrical guantities. Further, this means
preferably makes it possible to highly accurately control the
position by correcting an estimated position of the mobile

15 body based on absolute position information of themobile body.

[0012]

Amobilebody canbe anyof anelevator car, elevator counter
weight, elevator door, escalator step, rolling stock, and so
on. A synchronous motor can be any of a permanent magnet-type

20 synchronous motor, wire-wound synchronous motor, synchronous

reluctance motor, and so on.

BRIEF DESCRIPTION OF THE DRAWINGS
Figurel is amobile body systemwhich is a first embodiment
25 of the present invention.
Figure 2 is amobile body systemwhich is a second embodiment
of the present invention.

Figure 3 is amobile body systemwhich is a third embodiment



on. A synchronous notor can be any of a pernmanent magnet-type 20
synchronous notor, w re-wound synchronous notor, synchronous rel }@?pﬂML
notor, and so on. BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is a )
body systemwhich is a first enbodiment 25 of the present invention.
Figure 2 is a nobile body systemwhich is a second enbodi nent of the
present invention. Figure 3 is a nobile body systemwhich is athird
enbodi ment 2 3 SEP 2001 5 of the present gnvention. Figure 4 is a nobile
body system which is a fourth enbodi nrent of the present invention. Figure
5 is a nobilefboly pyesemtwingkntsoa.fifth enbodiment 5 of the present
i nvention. Figure 6 is a nobile body systemwhich is a sixth enbodi nent of
the present inveftigare §igamobilsbadyalyisitenrbaidics ¥ stzefo vt it Bmbsdd meeieent h
enbodi ment of the present invention. 10 Figure 8 is a nobile body system
whi ch is an efghhé pesbedinmintreatibhe present invention. Figure 9 is a
nobi | e body system which is a ninth enbodi nent of the present invention.
Figure 10 is an &iguplkd tihat meohdle wdyosfsgenathiah bé aaf i ftth enbokimeous
notor drive control system DETAILED DESCRI PTI ON OF THE | NVENTI ON
5 of the present invention.
Figure 6 is a mobile body systemwhich is a sixth embodiment
of the present invention.
Figure 7 is a mobile body system which is a seventh
embodiment of the present invention.
10 Figure 8 is a mobile body system which is an eighth
embodiment of the present invention.
Figure 9 is amobile body system which is a ninth embodiment
of the present invention.
Figure 10 is an example that shows a confiquration of a

15 synchronous motor drive control system.

DETAILED DESCRIPTION OF THE INVENTION
[0013]
Figure 1 illustrates a mobile body system which is a first
20 embodiment of the present invention. In Figure 1, there are
shown a synchronous motor 1 which generates torque to drive
a mobile body 4, a drive unit 2 which supplies electric power
to the synchronous motor 1, a controller 3 which controls the
drive unit 2, the mobile body 4, and mobile body driving means
25 5 which is mechanically connected to the synchronous motor
1 and drives the mobile body 4 by using the torque generated
by the synchronous motor 1. Further, thedriveunit 2 comprises

a DC power source 201, a power converter 202 which converts



[0013] Figure 1 illustrates a nobile body systemwhich is a first 20
enbodi nent of the present invention. In Figure 1, there are shown
synchronous notor 1 which generates torque to drive a nobile body iﬁS&PZUM
drive unit 2 which supplies electric power to the synchronous notor 1, a
controller 3 which controls the drive unit 2, the nobile body 4, and
nobi | e body driving neans 25 5 which is chanically connected to the
synchronous notor 1 and drives the nobile body 4 by using the torque

generated - byc tg o3y PEBRVIAUACTRIAL, oy PUCUIET wct P LLINE WRATa Ry GQURLT seo
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position estimator 6 which estimtes the position of the nobile body 4
froma nmagnedi cved anmdeds | PIvddt L ehiendt edebynit B B P08 hgRetic

estimator 301, position information correcting nmeans 7 which inports
absol ute pospdlenpesfioidRtdn@n estimated by the rotor position estimator
301 so that the speed of the synchronous motor 1 will approach
10 a speed command eom*. Furthermore, there are shown a mobile
body position estimator 6 which estimates the position of the
mobile body 4 from a magnetic pole position 6mc estimated by
the rotor position estimator 301, position information
correcting means 7 which imports absolute position information
15 of the mobile bod}; 4 thereby correcting mobile body position
information stored in the mobile body position estimator 6,
and a motor speed command generator 8 which creates a speed
command em* and sends it to the drive command generator 302
so that the estimated mobile body position Xc that is obtained
20 by themobile body position estimator 6 will approach a position
command X* of the mobile body 4. There is also shown a position
indicator 9 which creates position information of the mobile
body 4 basedontheestimatedmobilebodypositionXcanddisplays
the information.
25 [0014]
Next, operations of a mobile body system which is a first
embodiment of the present inventionwill be described. A power

converter 202 converts DC power supplied from a DC power source



15 of the nobile body 4 thereby correcting nobile body position

I nformation stored in the nobile body position estimator 6, and a notor
speed command generator 8 which creates a speed conmand wnt and seéddkl i Q0
to the drive command generator 302 so that the estinated nobil e body
position Xc that is obtained 20 by the nobile body position estinmator 6

w || approach a position comrand X* of the nobile body 4. There is al so
shown a position indicator 9 which creat’les position information of the
nobil e body 4 based on the estimated nobile body position Xc and displ ays
t he infor matd®h. tQAT Pauer Nexeordbey atd chsivé comminde densraysdebywhi ch
is a first enbodinent o f the present invent ion will be described. A
power convetfiye ZoaNEns gener o pAft asdppltputy the AC POWIWEL Eotate 2 3
SEP 2004 7 201 to AC power according to drive conmands generated by a
drive commard SYEREANSUSORtaTd lout Huteb il badypdwasesothotsyrchronous
synchronous notor 1. A nobile body 4 uses the synchronous notor 1 as a
power sour cEREQR YRS\ AEPHEGRSOYICE CindgEve MeapsS t¢ ehangedfspres it boneot or
position estimator 301 estimates a position emof a rotor of the

synchr chous Fik'edr B reéragPanibiepuest iatpt dhlegetdBatssor RPO31hken

out puts the estimated uantit)(l Onc. Here, a variety of configurations of a
control ler 3§ abéoégﬁe&fe& PnEYREPRENAUBOBPEPENL BY | WRE NP rAREP RBAUBY a

Lotor 10 PS4 0SS IEL 3L 01, SRRl 2 RIPSSL IR 5 SN
émc. Here, a variety of configurations of a controller 3 can
be expected including a position estimation method by a rotor

10 position estimator 301. For example, an embodiment shown in
Figure 10 is one of those configurations.
[0015]
Now, a mobile body position estimator 6 will be described.
A relationship between a rotor position ém of a synchronous
15 motor 1 and a position X of a mobile body 4 will be explained.
Here, if the mobile body drive means 5 is a driving wheel and
the distance the mobile body 4 travels when the driving wheel
makes one revolution is L, thedistance themobile body 4 travels
when the rotor of the synchronous motor 1 makes one revolution

20 is alsoL. This indicates that there is a relationship between

X and 6m as shown in the following equation.

[0016]
_ t L d @mldag. ] (1)
x_x°+f°(360[dsg.]' dt dt
25
[0017]

Here, X0 indicates the initial positionof themobile body.

The relationship expressed by the following equation usually



[0015] Now, a nobile body position estimator 6 will be described. A

rel ati onshi p between a rotor position emof a synchronous 15 not of 3 $ERrdthta
position X of a nobile body 4 will be explained. Here, if the nobile body
drive neans 5 is a driving wheel and the distance the nobile body 4
travel s when the driving wheel nakes one revolution is L, the distance the
nobi |l e body 4 travels when the rotor of the synchronous notor 1 nakes one
revolution 20 is also L. This indicates tthat there is a relationship
between X and_emas shown in the follow ng equation. [0016] fo=( L d
9<deg. X=?tBOhd8.6 OCdeg.l d t d t 25 (1) [0017] Here, XO indicates the
initial position of the nobile body. The relationship expressed by the

fol | owi ng equati 6A%8dally Z 3 SEP 2004 8 holds. [0018] 6m = 6nt (2)
Accordingly, the position X of the nobile body 4 can be 5 estimated by
usi ng the estinmat ed®PoSi9®Dn Onc output by a rotor position estdhator 301,

and the rel ationshi ps expressed by )
Accordingly, the position X of the mobile body 4 can be

5 estimated by using the estimated position émc output by a rotor
position estimator 301, and the relationships expressed by
Equations (1) and (2). Specifically, inamobile body position
estimator 6, anestimatedpositionXccanbeobtainedbyEquation

(3) in which a position X is replaced with an estimated mobile

10 body position Xc instead of Equation (1).
[0019]
_ t L d @ mcldeg. ]
Xo=X0+ J, ( 3600des. ] dt )" t (3)
15 [0020]

As described above, this embodiment can obtain position
informaticon of a mobile body driven by a synchronous motor
without employing a dedicated mobile body position detector.
Further, the magnetic pole poéition of the rotor of the

20 synchronous motor corresponds to the distance a mobile body
travels. Therefore, the position of a mobile body can
relatively easily and accurately be estimated from the
estimated value of the magnetic pole position.

[00217

25 Next, position information correcting means 7 will be
described. As described above, a mobile body position
estimator 6 estimates the position of a mobile body 4, however,

an error occurs between the actual mobile body position X and



Equations (1) and (2).

t dt (3) 15 [0020] As descri bed above,

I nformati on of a nobile body driven by a synchronous notor w thout

enpl oyi ng a dedi cat ed nobil e body positdi & detector. Further, the magnetic
pole position of the rotor of the 20 synchronous notor corresponds to the
di stance a nbb¢lestig@ited nabale bothyepes bt eontdtebegosise dheofehatbbnsbipody

can relatively easily and accurately be estimated fromthe estinated

val ue of thee¥pgpesed byl Rapasien ohl) (GoZEstyadkedue posdrive mekosndtion
correcting nmeans 7 will be described. As described above, a nobile body
est | HBP BRI 60EsYPHAL @8t hApodi ks P Uit a PAYDI T obotyfarmabiever
nobi | e body position X and 2 3 SEP 2004

position

an error occurs between the actual

_ 9 the estiFREEACHLHPYIREIRRY JIHAG I aReBatgupesikhéoneiafpsnakipn of
expressed by E% at.ion &)1() S destro%/ed_ due to drive neans 5
5 a mobi bo 4
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le and outputs information to correct mobile body
position informationstored in amobile body position estimator
6. Absoluteposition information is input into themobile body
position estimator 6 by the position information correcting
means 7. The mobile body position estimator 6 uses the newly
entered absolute position information as an estimated mobile
body position Xc. This makes it possible to correct an

estimated position and set a correct position even though an
error occurs between an actual position of a mobile body 4
and an estimated position obtained by a mobile body position
estimator 6. Thus, a mobile body position can be accurately
estimated by using position information correcting means 7.

[0022]

Further, a motor speed command generator 8 inputs a moblile
body position command X* and an estimated mobile body position
Xc to generate a speed command om* given to a synchronous motor
1 so that the estimated mobile body position Xc will approach
the target position X*. If the motor speed command generator
8 can reduce the motor speed command to 0 (zero) at a
predetermined fixed point, it is possible to control a stop
position of themobile body 4. Thus, such a motor speed command
generator 8 makes it possible to control the position of a

mobile body without using a mobile body position detector.

(0023 ]

Specifically, in a nobile body position estigw&t% 6
an estimated position Xc can be obtained by Equation (3) in whi & 04

position X is replaced with an estimated nobile 10 body position Xc
i nstead of Equation (1). [0019] e L d 8 nt[deg.] Xc=xX4+ fo ( 3 6 Jdeg.3 d

this enbodi mrent can obtain position



slipping or worn out. At this point, position information correcting nmeans
7 inports absolute position information of 5 a nobile body 4 and ﬁﬁ%ﬁﬁ%am
information to correct nobile body position information stored i ﬁe
body position estimator 6. Absolute position information is input into the
nobil e body position estimator 6 by the position information correcting
means 7. The nobil e body position estimator 6 uses the newly 10 entered
absol ute position information as an esti b@ted nobile body position Xc.
This makes it possible to correct an estinmated position and set a correct
position even t hBughhanmose;os mobaie bedyvepnsahiant indiipatori 8niopuas
nobi |l e body 4 and an estimated position obtained by a nobile body position
15 esti mat ora®. eghimated npbbike bbdgyppebitoanckn be areatatpbgitdoni mated
by using position information correcting neans 7. [0022] Further, a notor
speed communinfereabion of anpobile basty Heandodydisudiad sheconfrantakioand an
estimated nobil e body position 20 Xc to generate a speed command wnt given
to a synchr ovRER amstodylle bedyhpesikéocasindheebiorvhitakdsody: posstibde ko wil |
approach the target positjon X*. If the notor speed conmmand generator 8
can reduce thdHeAte &Rt a b ilfbsiyawishopitesingnanegbilred
point, it is possible to control a stop 25 position of the nobile body 4.
Thus, such & KOSt cdphBRbCr generator 8 nakes it possible to control

t he position of Eg?ile body wi t hout using a nobile body position
detector. [OOZS?OQ SEP 2004

It is also possible to reduce the size of a mobile body

system and save energy by using a permanent magnet-type
10 synchronous motor as a synchronous motor 1.

[0025]

A power source which has rectified an alternate current
by a rectifier circuit or a battery can be used as a DC power
source 201. Further, the estimated rotor position quantity

15 émc can be calculated not only based on the output current from
the power converter 202, but also based on output voltage,
input DC current, or DC voltage. 1In this case, a detector for
detecting those electrical quantities is mounted instead of
a current detector 203 and a calculation method executed by

20 a controller 3 including a rotor position estimator 301 is
changed. Furthermore, in an embodiment shown in Figure 1,
mobile body position information stored in a mobile body
positionestimator is corrected according to absolute position
information of a mobile body by using position information

25 correctingmeans. Thiscanbeappliedtocaseswherethemobile
body position is estimated from not only an estimated rotor
position, but also from a detected value of the rotor position,

or a detected or estimated value of the number of revolutions



- 10 Furthernore, a nobile body position indicator 9 inputs an estinmated
nobi | e body position Xc to create position information of a nobile body 4
and indicates the information. Such a nobile body position indicafdSEP 2004
makes it possible to 5 indicate a position of a nobile body w thout using a
nobil e body position detector. [0024] It is also possible to reduce the
size of a nobile body system and save energy by using a pernmanent

magnet -type 10 synchronous notor as a syhéhronous motor 1. [0025] A power
source which has rectified an alternate current by a rectifier circuit or
a battery caffbbhfss@tas-a DC power source 201. Further, the estimated
rotor position quantity 15 O can be cal cul ated not only based on the

out put current fl8826tlhe power converter 202, but al so based on out put
voltage, input DC current, or DC voltage. In this case, a detector for

detecting those BREBEEiZALLlYsaRateresTPEikBhndsyasenatisth ia agerend

detector 203 and a cal cul ati on net hod executed by 20 a controller 3

i ncl udi ng a $BPeAIPERFt1¢b s pregest doyentiogpankedhisuembediment i anan
enbodiqgnt shown in Figure 1, npobile body position_information stored in a
mobi | e Hody eﬁ%%?F?Bnc Et #0ht ¥d & catad e igbdortdiengreonabideubedpssi ti on
I nformation of  a nqgile 2§ﬂ¥.by usi ng gosition I nformation 25 correcting
means. This B8R BSHHNG e t I 5cdEd¥SuRERRSt he Ml 1S4 SRSAF 8% ¢i0dnapd

esti mat ed frggéngguggg¥ QQiSRE'EBEGQrEOégiven by a synchronous motor 1

via the sheave 501. Operations of other elements are the same
as those that are explained in a first embodiment. This

10 embodiment can detect and control the position of the elevator
car 401 or the counter weight 402 without using a magnetic
pole position detector of a synchronous motor 1 or a position
detector for the elevator car 401 or the counter weight 402.

[0027]

15 When amotor is installed in the bottomor top of an elevator
shaft as shown in the embodiment of Figure 2 and if a magnetic
pole position detector is required, it becomes difficult to
replace, mount, or adjust themagnetic pole position detector.
This embodiment eliminates such a problem.

20 (0028}

Figure 3 illustrates a mobile body system which is a third
embodiment of the present invention. In this embodiment, an
elevator door 403 is a mobile body and a door drive unit 502
is drive means 5. The elevator door 403 is driven by a

25 synchronous motor 1 via the door drive unit 502. Operations
of other elements are the same as those that are explained
in a first embodiment. When the installation space is very

small and limited, this embodiment increases equipment layout



position, but also froma detected value of the rotor position, or a
detected or estimated val ue of the nunber of revolutions 7 3 SEP 2004 - 11
of the rotor. [00261 Figure 2 illustrates a nobile body system whi gb SEB 7804
second enbodi nent of the present invention. In this enbodinent, an 5

el evator car 401 and a counter wei ght 402 are nobile bodies and a sheave
501 is drive neans 5. The el evator car 401 and the counter weight 402 are
driven by a synchronous notor | via thelgheave 501. operations of other

el enents are the sane as those that are explained in a first enbodi nent.
This 10 enbo8PAEAt aBAnSa¥escinghaldenirol spheeposition of the el evator car
401 or the counter weight 402 wi thout using a magnetic pole position
detector of a syh®8E8dous motor | or a position detector for the el evator
car 401 or the counter weight 402. 10027] 15 when a notor is installed in
the bottom or topfofh@remhediment siewn: iad khoim 3i Astaepkitddinsnotber
Figure 2 and if a nmagnetic pole position detector is required, it becones
di fficult todo?’éﬁ’lhe‘r@ 1§8GAVendy agynshrepeufagten kupssaqioan ellenator
detector. This enbodi nent elim nates such a problem 20 [0028] Figure 3

i |l ustrates 9°%bbi FRepBapesgEfertuARrBhPEseRPERERE - enbodi ment of the
present invention, bn this enbodinent, an elevator door 403 is a nobile
body and a door 4PP981unit 502

Figure 4 illustrates a mobile body system which is a fourth
embodiment of the present invention. 1In this embodiment, a
mobile body system is applied to a wheel chair compatible

10 escalator wherein wheel chair compatible steps 404 are mobile
bodies and step drive means 503 is drive means 5. Escalator
steps including wheel chair compatible steps 404 are driven
by a synchronous motor 1 via the step drive means 503.
Operations of other elements are the same as those that are

15 explained in a first embodiment. |

[0031]

The wheel chair compatible escalator has a function that
horizontally aligns at least two or three wheel chair compatible
steps 404, among steps connected in a ring as shown in Figure

20 4, at one location so that a wheel chair can be placed on those
steps. For example, when a wheel chair request button is
pressed, a controller of the wheel chair compatible escalator,
i.e. amobile body system, estimates the position of the wheel
chair compatible steps 404 by using a mobile body position

25 estimator 6 and stops the steps at theentrance of the escalator.
This embodiment can detect the position of the steps without
using a position detector which protrudes in the direction

parallel tothesteps. Consequently, it ispossibletodecrease



Is drive neans 5. The el evator door 403 is driven by a 25 synchronous notor
1 via the door drive unit 502. operations of other elenents are t?f ﬁﬁﬂﬁﬂ
as those that are explained in a first enbodi ment. Wen the insta g i on
space is very small and limted, this enbodi nent increases equi pnent

| ayout 2 3 SEP 2004 - 12 - space and saves installation space. [0029] If

t he enbodi nent shown in Figure 3 is applied to another door which is
driven by a synchronous notor but is netlan-elevator 5 door, the sane
effect can be expected. [0030] Figure 4 illustrates a nobile body system
which is a feutdch @fhbbrnestabatehd nraisnmakivaenthenbesh uss ofeabadienent ,
a nobile body systemis applied to a wheel chair conpatible 10 escal ator
wher ei n mhee%ncﬁapﬂlé@ﬁﬁatWgﬁéestbﬁseagﬁlat@rnébiﬂEStbéaEés and step drive
means 503 is drive neans 5. Escalator steps including wheel chair
conmpati bl e steps{282423re driven by a synchronous notor 1 via the step
drive neans 503. Qperations of other elenents are the sane as those that
are 15 expl ai ne§1AHrg ¥ ilddusérpd@isne MobilgoBefy syetemedlicbhbs @ €afibhti bl e
escalator has a function that horizontally aligns at |east two or three
wheel chair €BRPALRERE o§tEhe BP2SeRROARVERERSNeontRCERES iemkrdimgnts shown

in Figure 20 4, at one location so that a wheel chair_ can _be placed on
t hose rolling stock 405 is a mobile body and driving wheels 504 are

drivemeans. Operationsof other elements arethe same as those
that are explained in a first embodiment. A commonly-used
conventional signal system can distinguish the presence of
10 a train located in a given block section, however, it cannot
detect the position of the train or the number of trains in
the same block section. On the other hand, this embodiment
can obtain position information of each train. Thus, it is
possibletoobtainpositioninformationof apluralityof trains
15 which exist in a block section without employing an especially
accurate position detector. As aresult, hightraffic density
train running schedule becomes feasible.
[0033]
Figure 6 illustrates a mobile body system which is a sixth
20 embodiment of the present invention. In this embodiment,
position informationcorrectingmeans 7 comprises a fixed point
701 disposed in the traveling area of a mobile body 4, absolute
position information providing means 702 which provides
position information obtained when the mobile body 4 passes
25 by the fixed point 701 as absolute position information, and
information providing means 703 which inputs the absolute
position information and outputs position information to

correct absolute position information stored in a mobile body



steps. For exanple, when a wheel chair request button is pressed, a
controll er of the wheel chair conpatible escalator, i.e. a nobil}d $@d3ifL
system estinmates the position of the wheel <chair conpatible steps 404 by
using a nobile body position 25 estimator 6 and stops the steps at the
entrance of the escalator. This enbodi nent can detect the position of the
steps without wusing a position detector which protrudes in the direction
parallel to the steps. Consequently, iT L possi ble to decrease ? 3 SEP
2604 - 13 a width of the escal ator thereby nmaking the best use of space
in a buil di ngPRhE+RNt RRTEE_LPALBr is installed. (0032) Figure 5
Illustrates a nnbibgﬁbody systemwhich is af fth 5 enbodi nent of the

pr esent i nventi ok It hi s enbodi ment, rolling stock 405 is a nobil e body

and driving wheel s 504 are  driveneans. operations of other elements are

the sane as thosé® tRGtEBPRALRGNE; FRAR nlth HiFute Srbddi ABNETTARr occurs

103 14 n TORATER H47 L i, O EPECROBELE! BRAY oA Had BinFBP TABLOEL t he
on' the Bt ner PRERCPSE R EOBBELERRRDS Ban BBt aFRLBBEPH: BRCH R BPnHAdn 2 oach
of trai ne. 15° 0 ERC e B e £l BR Rac PR RAUPBRL L A GGG ST SRR ol 1y
o POSkS 1805 IR PELALY 1830 hEBYL'sn U AlAd B1akesIERT e 1@ Are
installed at specified positions, for example, in front of
and at the back of the mobile body stop position. Absolute
10 position information providing means 702 comprising of a
positector or the like is placed on the mobile body side. The
absolute position information providing means 702 accepts
interrupt when it is opposed to the fixed point 701, reads
out absolute position information which has been made into
15 atableandoverwritesposition informationstored inthemobile
body position estimator 6. This makes it possible to
consistently and accurately estimate the position of a mobile
body when the mobile body passes by a specified position. This
embodiment compensates for errors caused by slippery or
20 worn-out drive means 5. As a consequence, position estimation
by a mobile body position estimator 6 becomes highly reliable
and accurate.
[0035]
Figure 7 illustrates amobile body systemwhich is a seventh
25 embodiment of the present invention. In this embodiment,
correcting operation switching means 704 is added to the
embodiment shown in Figure 6. When a mobile body position

estimator 6 estimates that a mobile body 4 exists in the mobile



[0033] Figure 6 illustrates a nobile body systemwhich is a sixth 20
enbodi nent of the present invention. In this enbodi nent, positiOS% £R M0

i nformati on correcting nmeans 7 conprises a fixed point 701 disp %é-iﬁ}fhe
traveling area of a nobile body 4, absolute position information providing
means 702 which provides position information obtained when the nobile
body 4 passes 25 by the fixed point 701 as absol ute position information,
and information providing means 703 whi ¢h +nputs the absolute position
informati on and outputs position information to correct absolute position
i nf or mati on BRYY eexiFtenewblatediving areasrhigb0ils -a Mic jpukty iath aeEtiixedt or

6. [0034] In the_enbodi ment shown in Figure 6, if an error occurs in the
posi tion of BRENHINGLhREQrIessinawnat i arhew Hoblh 1 =g Meabedi0 bascepss
estimator 6, the estimated position will be corrected by the follow ng
procedur es. MWHEEFAPEtHY oRbsoLkeble pRshtsorointerpatipngprevadisgi akdnag
plates and the |like are installed at specified positions, for exanple, in
front of ant?a¥Picd H3ORPEFeAH? KBBiTikeshBg 18t d lhasd Erablemperitdono
positiqp inf@@gﬁtion_grovidin means 702 conprising of a positector or the
like is®pl acEyr SRR hEC AR SREFATHYN VARSEPLEECHASNt FBACKMABAARL i on
provi di ng neans 702 accepts _jnteryrupt en it is qpposed to the, fixed

poi nt 701, r%ﬁ%‘élgbﬁ? ‘5%‘5‘6? u?@gpoéﬁ'q}r%rﬁ PG netS OEH:P e HRRS bedf nade

into information providing means 702 to operate only in the vicinity
of the area where correctingoperation isoriginally conducted.
Accordingly, it is possible to reducemalfunction due to noise.

10 [0036]

Furthermore, in order to increase the accuracy of stopping
a mobile body at a predetermined position, it is recommended
that a fixed point 701, shown in Figure 6 and Figure 7, be
installed at a position in front of each floor when a mobile

15 body is an elevator car, at the fully opened or fully closed
end when a mobile body is an elevator door, and at an entrance
or an exit of an escalator when a mobile body system is a wheel
chair compatible escalator.

[0037]

20 Figure 8 illustrates amobilebody systemwhich is an eighth
embodiment of the present invention. In this embodiment,
position information correctingmeans 7 comprises a fixed point
701, absolute position information providing means 702,
correction information providing means 703 which outputs

25 corrective position information so that a mobile body position
estimator 6 can correct an estimated position, and initial
position setting means 705 which outputs corrective position

information at the initial state.



15 a table and overwites position information stored in the nobile body
position estimator 6. This mekes it possible to consistently and73SFp 2004
accurately estimate the position of a nobile body when the nobile body
passes by a specified position. This enbodi ment conpensates for errors
caused by slippery or 20 worn-out drive nmeans 5. As a consequence, position
estimation by a nobile body position estimator 6 becones highly reliable
and accurate. [0035] Figure 7 illustraté® a nobile body systemwhich is a
seventh 25 enbogbgﬁgt of the present invention. In this enbodi nent,
correcting operati §mdtching means 704 is added to the enbodi nent shown
in Figure 6. Vhe& a,. nobi |l e hody positiqn estimator 6 estimates that a
mobi | e body 4 exM§EE+i AN KO §O515188p SR EAY OPEragday &Y dténce
detecting area MQLCQH%S a vicinity of g fjﬁf 80int,70%, t he correcting
operation swTRRFAGCHEFROWR AL EIEHEE Bt eHGL ABERt utTENS FHliS K0
I nformation Egogidiﬁg Heﬁfi . 702 m@jc IS qﬁp sed to the fixed point 701
and enabl es pOsT R OA D] rh%l*Qﬁ1%ﬁii¥xﬁ? F5FePaf¥ 8 CH &ScBFFAYAFSH
inforna%ion rovi.di aps _703. This.allows t abspl ute position .
! bon ,pre L&
i nf ormation p ov¥gﬂ%ggnggngﬁ?oQOVSrépe%%?%l%§?§ff%’t?é&%Fc?ﬁ#t@ow%F tfe
area where cofrgehing ORELRYL | el du g. ccordingly, it
is possible tore ucg na??u%c?ﬂgﬁﬁ%ﬁéwﬁ%ggépéég%Qfﬂg%ﬁ ng: ugfﬁg?gﬁﬁg, in
order to incrgage.t NErRGrWREYiR{t BIPPR S ute position information is
obtained, thevalueX0stored inamobilebodypositionestimator
6 is initialized by initial position setting means 705. After
10 that, in order to measure the position of a fixed point, a
revolution is made at a speed that does not race the drive
means. When position information which corresponds to the
absolute position of each fixed point is obtained, settings
of initial position information is completed. For example,
15 when a mobile body is an elevator car or a counter weight,
an initial position setting operation starts either at the
toporbottomof anelevatorshaft. Whenamobilebodyisrolling
stock, an initial position setting operation starts when a
fixed point placed at an originating station is opposed to
20 absolute position information providing means 702. This
embodiment does not require designing and setting the absolute
position of a plurality of fixed points beforehand and easily
establishes a position information correcting system.
[0039]
25 Figure 9 illustrates a moblile body system which is a ninth
embodiment of the present invention. In this embodiment,

position information correcting means 7 comprises absolute

position information providing means 702, correction



a nobile body at a predeterm ned position, it is recoomended that a fixed
point 701, shown in Figure 6 and Figure 7, be installed at a posit?d8§ER Ay
front of each floor when a nobile 15 body is an elevator car, at the fully
opened or fully closed end when a nobile body is an el evator door, and at
an entrance or an exit of an escal ator when a nobile body systemis a
wheel chair conpatible escal ator. [00371 20 Figure 8 illustrates a nobile
body systemwhich is an eighth enbodimenti?7of the present invention. In this
enbodi ment,  position information correcting nmeans 7 conprises a fixed

poi nt 701, bhEeIMALippdsprevhding oreans ondpr ovPdragtipanep@oatiovorrecti on
i nformati on providing means 703 which outputs 25 corrective position

i nf or mati on FHLERRING MORNS 7 Hbdyapdset $akelbstendPbr 6 can correct an
estimated position, and initial position setting nmeans 705 whi ch outputs
corrective posit[B#4%Informtion at the initial state. 7 3 SEP 2004 - 16
[0038] Next, an_initial position setting operation, by the enbodinent shown

in Figure 8 willOBBrabierrpel. thfeohartetser Phowguani BhIpLs Pswithiebgl 1y
SP! RS 2 SNSLEA S, SR Bt P b ng pOL e pover, Spectieally.
bt ai ned. t R TG e4Bears, W7 PhE & REEHRS ke Aok EoPdn At} FEom
a satellite 706 and outputs the information. When a mobile
body position estimator 6 estimates that a mobile body 4 has
reached a predetermined point in the travelingarea, correcting
10 operation switching means 704 accepts absolute position
information which is output by the absolute position
information providing means 702 and enables position
information correcting operation via correction information
providing means 703. This embodiment can correct shifts of
15 an estimated position obtained by the mobile body position
estimator 6 without placing a fixed point in the mobile body
traveling area. Further, a wireless station installed on the
ground can be used instead of a satellite as means by which
the absolute position information providing means obtains
20 absolute position information.

[0041]

Moreover, as shown in any one of embodiments described
above, a method of correcting a mobile body position estimated
by a mobile body position estimator based on absolute position

25 information of a mobile body or setting the initial value of
a mobile body position can be applied to cases where a mobile

body position is estimated not only from an estimated rotor

position, but also from a detected value of a rotor position,



6 is initialized by initial position setting neans 705. After 10 that, in
order to measure the position of a fixed point, a revolution is ?Egﬁ&ﬂﬁ a
speed that does not race the drive neans. when position informat Bh
corresponds to the absolute position of each fixed point is obtained,
settings of initial position information is conpleted. For exanple, 15
when a nobile body is an elevator car or a counter weight, an initial
position setting operation starts either 18 -the top or bottom of an

el evator shaft. Wien a nobile body is rolling stock, an initial position
setting oper afi dfafagtad Weashinptrdvpbiso ot heerumber e foreyodatiions
station is opposed to 20 absolute position information providing neans 702.
This enbodi REnFN80ESLREL require designing and setting the absol ute
position of a plurality of fixed points beforehand and easily establishes
a position i nf or A correcting system [0039] 25 Figure 9 illustrates a
mobi | e body system which is a ninth enbodinment of the present invention.
In this enbodi mert'® PRESERFoANVERRELARL FRR ¢3FeEELd MPSiddn PicanPobide

absol ut poséﬁion.infornation pr avi di means, 702, correction 23SEP' 14 -

17 i nfor mat PSAY JFOvA U h g Segnd Wl%gg?é‘&‘?%tb%’érdﬁqe@ﬁorsw fFekth§neans
704, d LLi 706. [ 0040 ti f th di t . shown
Frgure s wi i foBeettipdodn b8 b oPaLFoRrngE AbBBPALE BBSH: Pnasing

i nfor i on _ . . .
ormatio absolute position information increases the accuracy and

reliability of mobile body position estimation.



provi di ng neans 702 obtai ns absolute position information from a satellite
706 and outputs the information. Wien a nobile body position estimator 6
estimates that a nobile body 4 has reaghed a predetermned point i d3t3ke 2004
traveling area, correcting 10 operation switching neans 704 accepts

absol ute position information which is output by the absolute position

i nformati on providing neans 702 and enabl es position information
correcting operation via correction information providing neans 703. This
enbodi nent can correct shifts of 15 an estimated position obtained by the
nobi | e body position estimator 6 wi thout placing a fixed point in the

nobi | e bod i . Further, a wireless station installed on the
gr ound can%ggkﬁgégh#ﬁ@pggg of a satellite as neans by which the absolute
position information providing neans obtains 20 absolute position
information. [0041] Moreover, as shown in any one of enbodi nents descri bed

above, a nethod of correcting a nobile bod osi.t.i on est i mat b bile
body positﬁon gsti mator based on absolute%é?'ﬁﬁ%%?%Z 95ﬁ%§$@3ﬂ5%¥8 ﬁ;)

nobi | e body or setting the. initial value of nobi | e i ti,0n can be
appl i ed t o CASED viher®e Séfr}?ﬁ‘xﬁqrbouso&?stoprosﬁ]’tai cgfrjl}:]ivse e“é??ljri)r%?%o nojlféion y from

an estimated rotor osition,  but .also fror ; of i @ JAtor
position, 2 3 Stﬁ%(?%@?si%l%? eaStdléTfaZCcotre"&Rg]r:ﬁees |l%%§%s égjf’%gnoélt H% nunber

of revo'u“ﬁ%EﬁtfgnE?%fé%égofsaidsynchronousmotorbasedonelectrical

guantities in relation to electric power supplied to said
synchronous motor; and

a mobile body position estimator which estimates the
positionofsaidmobilebodybasaﬂonthenmgneticpoleposition

estimated by said rotor position estimator.

2. A controller for a mobile body
as claimed in Claim 1, further comprising a motor speed command
generator which controls the speed of said synchronous motor
based on the position command and the position of said mobile

body estimated by said mobile body position estimator.

3. A controller for a mobile body
as claimed in Claim 1 or 2, further comprising a mobile body
position indicator which displays information on the position
of said mobile body estimated by said mobile body position

estimator.

4. A controller for a mobile body



[0042] The present invention can detect a position of a nobile 5 body

W t hout using a nobile body position detector. Further, correcting @
estimated position of a nobile body by using absolute position in?grﬁ%gmﬁn
i ncreases the accuracy and reliability of nobile body position estimation.
- 19 WHAT IS CLAIMED IS: 2 3 SEP 200; 1. A controller for a nobile body
driven by a synchronous notor via driypzﬂ?qns conprising: a rotor position
estimator which estimates a magnetic pol'e position of a rotor of said
synchronous notor based on electrical quantities in relation to electric
power supplied to said synchronous notor; and a nobile bodgﬁgosition

esti mat or aghi@hsigred e esla e 1 po%ifi o o ¥ai Wb FE"Body°based on the
magnetic pole position estimated by said rotor positian esti 2, A
cont rol | erifiorriea Wobi | @0 HORIGT 173 %?%ﬁ?mﬂﬁ%%P(ﬁ%ﬁ#%ﬁ}s ?H%?Sgg%%éi%fng a
mot or speed command generator which caontraols the speed . .af sajd. ronous
notor  basedi ®HCObhé eFesin ¢ DR RBHERRY Sé‘ﬁglr?cﬁ%ljp% PEY &) S&ft%sozﬁ%g?r%)@%(ﬁgp body
estimated by said nobile body posjtion estimator. 3._A g0 e ra
nobi | e bodiAsed @n adlreel phe @%%%Ho%rl’?&?fﬂﬁ?h%’? %‘gn%%‘giﬂn‘éﬁgi%o%?{igbody
position indicator which displays information on the position of said
nobi | e body estimated by said nobile body position

5 A controller for a mobile body
asclaimedinClaimQ,whereinsaidabsolutepositioninformation
is position information obtained when said mobile body passes
by a fixed point installed in the traveling area of said mobile

body.

6. A controller for a mobile body
as claimed in Claim 5, wherein correcting operation by said
position information correcting means is enabled when said

mobile body exists in the vicinity of said fixed point.

7. A controller for a mobile body
as claimed in Claim 1 or 2, wherein the initial wvaluve of the
position of said mobile body estimated by said mobile body
position estimator 1is set based on the absolute position

information of said mobile body.

8. Amethodofcontrollingamobilebodydrivenbyeasynchronous
motor via drive means comprising the steps of:
estimatinganmgneticpolepositionofarbtorofsaidsynchronous

motor based on electrical guantities in relation to electric



estimator. 4. A controller for a nobile body 2 3 SEP 2004 - 20 as clained
in Cdaiml or 2, further conprising position information correcting HS
whi ch corrects the position of said nobile body estinmted by saiégbﬁﬁfg‘
body position estimator based on absolute position information of said
nobi |l e body. 5. A controller for a nobile body as clainmed in O aim4,
wherein said absolute position informathen_ is position information
obt ai ned when sai d nobil e body passes y a fixed point installed in the
traveling area of said nobile body. A controller for a nobile body as
claimed in aimb5, wherein correcting operation by said position
i nf or mat i @owear regip Ngedreanssd sl endbiiaPvhieh Y BTl e body exists in
the vicinity of said fixed point. A controller far a(yobile od 88,
cl ai med i es@imiamingrheponhsien® i yiq RPPIL AR BPEYRe 79 PR 2 5087 O of said
nobi | e body estimated by said nobile body position estimator is set based
on the absgell eqositéorestifaremt ipnt? BEFH Mobi FE*Body. 8. A nethod of
controlling a nobile body driven by a synchronous notor via drive neans
conprising the steps of: estimating a nmagnetic pole position of a rotor of
S Synel anous mot e, Paed o ShEoLrASel S4TSR A 3 Bath

8, comprising the further step of:

correcting the position of said mobile body estimated by said

secondstepbasedonabsolutepositioninformationofsaidmoblle

body.

10. A method of controlling a mobile body as claimed in Claim
8, comprising the further step of:

setting the initial value of the position of said mobile body
estimated by said first step based on absolute position

information of said mobile body.

11. A mobile body system comprising:

a mobile body driven by a synchronous motor via drive means;
and

a controller which controls the speed of said synchronous motor
so that the position of said mobile body approaches the position
command,

said controller having

a rotor position estimator which estimates a magnetic pole
positionof arotorof said synchronous motor based on electricel

guantities in relation to electric power supplied to said



21 power supplied to said synchronous notor, and estimating the p i%gom
of sai dnobi | ebodybased on sai dmagnetic pole position estimated ini P~ 200
previous step. 9. A nethod of controlling a nobile body as clainmed in Caim

8, conprising the further step of: correcting the position of said mobile
body estinmated by said second step based on absol ute position information
of saidnobile body. 10. A nethod of €eohtrolling a nobile body as cl ai ned
in Caim 8, conprising the further step of: setting the initial value of
the position of said nobile body estimated by said first step based on
absol ute posit |nfor tion of said nobile body. 11. A nobile body
systen1coﬁﬁ?%§?%% % b ?ae body driven by a synchronous notor via drive

d traoll h t
gga?ﬁat ?%bn%QEQ? %%dg$£051 nDblg{{é%EF} 151200 ed +0fn 230  RRNEHE ONOMs MOt Or

sai approaches the position conmmand,

sal d contiol Lt Al NG BLOU S thhRtd Ui 0b1 BRISN G 8Bt e8aged

magnetic 6) pos i'on~ 0 rotor sal’d synchronous notor based on

electrlcal It [ o] trpggpower supplied to said 2 3
SEP 2004 - Bé%ggénah}?%ﬁo gérﬁmﬁ‘%h Bstom&t8EL M bRq

a motor speed command generator which controls the speed of
said synchronous motor based on the position command and the
position of said mobile body estimated by said mobile body

position estimator.

12. A mobile body system as claimed in Claim 11, further

comprisingpositioninformationcorrectingmeanswhichcorrects
the position of said mobile body estimated by said mobile body
position estimator based on absolute position information of

said mobile body.

13. A mobile body system as claimed in Claim 11, wherein the
initial value of the position of said mobile body estimated
by said mobile body position estimator is set based on the

absolute position information of said mobile body.
14. 2. controller for a mobile body a&s claimed in one of claim

1 and 2, wherein

said mobile body is an elevator car.

15. A controller for a mobile body as claimed in claim 14.



a nobile body position estinmator which estimtes the position of said

nobi | e body based on the magnetic pole position estimated by said rotor
position estimator, and a notor speed conmand generator which cont r b SER Ak
~speed of said synchronous notor based on the position command and the
position of said nobile body estinmated by said nobile body position
estimator. 12. A nobil e body system as ﬂ]a_i med in Caim11l, further

conprising position information correctihg neans which corrects the
position of said nobile body estinmated by said nobile body position

estimator based on absolute position information. 53¢ i | aabody.  13.
A nobi | e Body heysteemmst T g n%dm?%l%?alf’ﬂ’?il?oﬁgérlglkn 1?’?& Ghitial val ue of

the position of said nobile body estim VA i d-mmbihevbedy wesition
est i mat or GiSrdaty HReEH L&A HE O HIRK Gt %Egggif?'looo}aél hformation of said mobile

body. 14. A controller for a mobil.e hody e iTe angdpfpesatiodl and
2, wher ei R isd&iad hobiTE Pouy-1s %Sntlgrl' evat()trﬁy,scsgilrl.qi @jA cont rlglzl)er for a
nobil e body ,as clainmed in claim14. 2 3 SEP 2004 - 23 further conprising a
nmobi | e boc?yftp]ﬂ'% %9%n indicator, which di spl ays position information al ong
floors or an elevator hsaft of said elevator car estinmated by said nobile
body position estinmator.



